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NOISE POLLUTION: AN INTRODUCTION TO THE
PROBLEM AND AN OUTLINE FOR FUTURE
LEGAL RESEARCH

JAMES L, HIi DEBRAND*

I have long held :he opinion that the amaunt of noise which anyone
can bear undisturbed stands in invo-se proportion to his mental
capacily, and muy therefore be veyarded os 6 pretty foir measure
of it. ... Noise is a torture to all inlcllectual people}

INTROLUCTION .

Nuise is one of the.scourges of the modern world. It is an unwanted
product of our technological civilization, and is becuming an increasingly
dungeruus und disturbing environmental pollutant, There is u growing public
awareness and even sume progress in the fight against air and water pollution,
but a third jeopardy~-noise pollutivn—has only recently begun to gaih atten-
tion. Since the industrial revolution the daily lives of peopls, particularly in
urban envirunments, have Leen invirled by unwanted and distuplive sounds,
Traffic naise, which has been generally nccepted without complaint until
recently, has become intolerably noticeable. Not only is the actual number
uf operating motur vehicles increasing annually (an increase of 11.5 million
cars and trucks in 1969 alone),? but there is also an upward teend in speed
and weight, plus an almost universal adoption of the diese! engine for com-
mercial vehicle use, However, the greatest increase in the urban noise level
hus been brought about by the introduction of the turbojet engine into
commercial alrline operation, It cnn Le argued that the antogonism evoked
by aircraft nolse has stimulated a more eritical public attitude toward noise
in generul and has drawn attention to other sources of unwanted sound which
were previously tolerated, The advent of the supersonic transport (SST) is
creoting a glolal dimension to what is already « major national noise problem.

Nolse has always been with us, but it has never been s0 obvious, so
intense, s0 varied, and 8o pervaslve as it is today. Background noise? has
increased at a rate of cne decibel! o year on the A scale (a scale devised to

* AB, Humliton College; ).D, Case Western Reserve Univensity; LL.M, Candi-
date,_Hirvird Law School. Member of the Ohio Bar, vi

"The uthar Is currently editing a sclectiun of essoys to be published in book form
urder the tille Nowse, Dotsrion ana i Law (. Hildebrand ed.), All rights of future
frubilication of this ariicle are reacrved hy the author.

1, A, Senorenirauke, On Naise, in 2 Tir Wortd a3 Witk ane Toxa 199 (H,
Hulditne & J. Il(t.-mpjl.rumillﬁ";’)d 112 st 18, <ol 3. This § o

Y. Times, Jun, 1390, , &t 18, col. 3. This re is predicted to

to 15 million lnnuﬁtlhy By the endl of the 1570, /d. There ﬁe uw.-:‘-I 909 mlllln:'\mn::;:
volhiclas In (he Unlted States todey, See N.Y. Times, Apr, 25, 1970, | 1, at 22, col, 1,

i. %‘t I:‘Imi%e Zlaill nnl% lcmmplnyirg lc:té. ::nlrn.. 8 1t caleulated I N

., The deeibe! is & unit measure of 1ound Intensity and {s enlculated from the
st which sound bocomes audible to the human ear. (Yme decibel reprements the Inl:':.{
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give greater weight to high-pitched sounds, which are more annoying to the
human ear than low-pitched sounds), If tiis increase eontinues at the same
rate for the next 30 years us it has for the last 30, it could hecome lethalt
Since the intensity of sounds doubles with every six decibels, it will take
only six years to double the londness of city noise, "The strength of the
general noise hackground in some of our communities is now four times wiat
it was in 1956, and 32 times what * was in 1938."*

Noise may affect one's health .n subtle ways—both psychologically and
physiologically. Dr, Samuel Rosen, clinical professor of otology (the science
of the ear) at Mount Sinai School of Medicine and consulting ear surgeon
at Mount Sinai Hospital in New York City, recemly stated: “At an on-
expected or unwanted noise, the pupils slilate, skin pales, mucons memhranes
dry; there are intestinal spasms and the adrenals explode secictions. The
biological organism, in a word, is disturhed.”? Noise also canses a loss of
nervous energy to the detriment of the bealth and well-being of the individual,

Mareover, noise pollution may be a major factor in creating individual
cognitive dissonance as well as mass sucictal neuroses, As the npoise level in.
creages, man like ather aninals becomes more irritable and more prone to
irrational and neurotic hehavior® An interesting correlation mipht B made
hetween our natiun’s increising crime rate aml increasing urlson noise L
The problem has also become an economic ane. The Warkt Liealth Orgatiza-
tion estimates that lowered cfficiency and jncreased errurs causerdl by ooisy
working environments resull in a Tnss of $1 hillion per year 1o American
industry.® In 1961 a Time estimate placed the cost of naise to American

andible sound and cach additional decibel reprasents a tenfold inerease in volume, Fur a
discussion of the physical properties and the measurement of sound ser A, PeTersoy &
E Gross, Jr, HanNonoox of Notse MEASUREMENT (5th ed. 1963); W, Burns, Noisk
AHD Maw 10-51 (1968); A. Hmy, Nowise: AN Occurational Hazaap ano Puatic
Nusawce 5861 (1966). The decibel measurement, however, cannal measure either the
subjective Impression of noise pirceived or the degree of mental disturhance ecaused.
For example, the S0 decibel change of intensity between the pustling o1 leaves and the
sound of people talking is far fess noticeable than the next 50 dreibel inerease from
the sound of prople talking to the ruar of a Jet plane. See penerally notes B5.89 and
accompanying text infra, .

Noises Takes Toll, Says Erperts, Tonav's Hearti, Oct. 1967, a1 B2, cal, 11 see
also Conn., Our Nojre, AMEX{CAN LEGION Macazine, Feb. 1968, at 30; Bailey, The Sotind
of Madners: “Noise is a Slow Agent of Death” N.Y. Times, Nov, 23, 1969 ¢ 6
(Magl ine), at 46,

. Conn, suprg note S, at 30. Many mnise levels encountered in urban areas today
exceed standards found injurions in indusiry, Dougherty & Welsh, Commuaity Naice
and Hearing lLoss, 215 New Enceann ) Memcge 754 (1966); See Dev'e Tloosis
AND Unnaw Deverorment, Notse in Urban and Sulmrban Areas, Teenqaean Srunies
Proceam or Finerat Housine Anmisisteation (1969) : Ostergaad & Donley, Hack-
prosnd Noise Levels in Suburban Communilies, 36 J. Acoust. Soc. Awm, 4097 £1964) ;
Srevens, Community Noise and Cily Planning, in Hannsoox an Moisr Contron, 35.1
(D. Harris ed, 1957).

7. Noise Takes Toll, Say Experts, Tonav's Hearrr, Qct, 1967, at K7, col. 1,

8, See notes 28-49 and accompanying text infea.

9, Mecklln, I1's Time to Tuen Doven Al That Noeise, Forrune, Oct. 1969, at 133,
For a discussion of one company's carly attempts at combating industrial noise, aee
Scholte, Combaling the Traumatic Effects of Indusirial Noise, 7 CLeve. Mak. L. Rev,
200 (1958), See alro Miller, Case Histories of Mackine and Shop Qwirting, in Noise




-— e pr eI S A

654 COLUMBIA LAW REVIEW [Vel. T0:652

industry—for compensation, lost hours, and decreased efficiency—at $2 million
a day®

The present state of affairs leaves little room for man to be sanguine,
But how did we pet into such a situation? The primary reason is the same as
in other areas of environmental pollution—social and legal measures were
not taken to prevent it, and for the 1 -ilure to act in time the public authorities
bear the major responsibility. The increase in noise has been accepted as a
natural process, as a price to be nnii for our technological progress. Law,
justice, and public authorities all bave capitulated to technology.

Yet, it is perhaps unfair to make modern technolofry the seapegoat of all
our social and ecolopical ills, The pessimistic attitude—that technology has
become an end in itself, that it subjects man to its demands rather than serves
human needs, that'it is inherently destructive of personal ireedem, and that it
will make the world tatally uninhabitable or at Jeast deprive it of all hope and
beauty—ia based npon a vast oversimplification, The converse—that technology
is a universal solvent which has not only liberated Western man from the
bondage of poverty and disease but will assure global prosperity and universal
happiness for future generations if only applied vigerously—is likewise sim-
plistic.!! There is a more rational and balanced attitude somewhere between
the two extremes:

Between these two extremes lies the view of those wio recognize
that benefit and injury alike may flow from technology, which, after
all, is nothing more than a systematic way of altering the environ-
ment, They recognize that the quality of life has Leen greatly im-
proved by technological advance and would deteriorate rapidly in a
period of technological stagnation ; that a technological enlture, al-
ready adopted by one third of the human race and eagerly sought by
much of the remaining two thirds, could be abandoned only at the
cost of relegating hundreds of millions of human beings to suffering
and death. The choice, from this perspective, is not between the
abandenment of techrology as a tool of human aspiration and the
uneontrolled pursuit of technology ag though more tools invariably
meant u better life. The choice, rather, s between technological ad-
vance that proceeds withou! adequaie consideration of s conse-
quences and technological change that is influenced by a decper
concern for the interaciion between wmen's tools and the human
environment in which they do their work?

Repuction, 571-98 (L. Beranck ed. 19%0) ; Karplus & Bonvalier, 4 Noise Survey o
Manufaciuring Indusiries, 14 Ax, Inpus, Hyc, Ass'N Q. 235 (1953), v ol

10, Truy, Jan. 2, 1961, at 29,

11. Hovsz ComM, ON SCIENCE AWD AESTRONAUTICS, TECHINOLOGY: IROCESSES OF
AnsessMrnt anp Crioce, RErort or THE NATIONAL ACADEMY 07 Sciexces 2 (July
1969), For o discussion_of these and other oversimplified views about technology, ses
Mesthene, The Role of Technolagy in Society: Somr General Impli-ations of the Pro-
rom’s Resgarch, in Harvarp Univexsity Puockart on TECunnLocy AN SocteTy,
FourTR ARNUAL Rrerort 1967-1968, at 41-43 (1968), See penerally E. MESTHENE,
TecHnoLocicat CHANGE: 15 IMracT ON Man aNo Sociery (1970),

12, TecHNOLOGY : PHOCESSES OF ASSESSMENT AND CIOICE, mipre note 1), at 2.3,
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The stimulus necessary to provoke such a deeper concern for man’s environ-
ment is often lethal. When air and water pollution was shawn actually to kill
people, there was action. Fortunately or unfortunately, a direct cause and effect
relationship between excessive noise and death cannot yet be shown!® How-
ever, the.bell that is tolling is a loud one, and it is getting louder, If complete
environmental deterioration is to bu avoided, we must view the world, in
Barbara Word's terminalogy, as a spaceship Earth which is capable of carrying
only so much cargo and whose env.ronmental level must be qualitatively
maintained. ¢

Existing legal remedies have proved grossly inadequate to meet the
expanding needs for effective noise control. Common law nuisance remedies
and cutdated municipal noise ordinances are not sufficient to protect individual
rights and public heaith and safety from the damagres caused by noise pollution.
Even recent legislation, embodying modern scientific audiometric concepts, has
had only limited success. Gltimately, the quieting process will not gain impetus
until individua! outlocks are changed. We must first realize that noise is not
just an unpleasant annoyance, which must be endured as part of the price of
progress, Once individuals realize that unwanted noise is a threat to health,
not too dissimilar from air or water pollution, and that determined efforts
are needed to keep it within reasonable bounds, then market pressures can be
brought on manufactuters of noise-preducing items and public pressure can
become an effective catalyst for securing particularized legal repulation of
spetific noise-producing sources,

The purpose of this article is to provide an introduction to the practical
problems surrounding noise as sn environmental pollutant. The continuing
deterioration of man’s habitat demands a reevaluation of the present approaches
to ecomanagement,* and it is hoped that the discussion of the physiological,
behavioral and psychological effects on the pliysical and mental well-heing of
aur soclety and its members will emphasize the current need for legislutive
as well gy judicial regulation. The article will also discuss the various sources
of nolse poliution and what can be done to ameliorate their distuptive in-
fluences. Finally, an outline for future legal research to meet the needs of

13, 1t Is mmored, hwmr. that the latest exotic weapon for military use in Vietnam
isa |lrcn cagable of emitting 260 decibelr—a sound intense ennush to literally “boil"
ewr, Dreber, Ifs Gething Mmc‘n, Tux Nation, Sept. 18, 1967, at 23 By
14, Iu thl last fow decades, has been overcome by the most {atc!ul
changy in ity entire histo Medem sclence and technology have created 1o close
an 1k of commemnication, transport, tcanomis interdependence—and potential
ear destruction—that ginm carth, on its |oumer through infinity, has
seqited the intlmacy, lhe Ilumhnp, and the vulnerahi ity of a spacerhip.
B, 'Wm Sractarir Eazra v
ﬂn]nn {s the sclence of the rehtionl between organismy and their environment,
nagement can be defined za the public management of all natural resources,
pace and alr, Sn MAnu. Exvononaonr AND Rrscuncxs: Faow CoNarava-
mnmmm 968),
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planned and rational ecomanagement in the area of noise pollution will be
suggested.

I. Tne Errecrs oF Noise PoLLution

As in other arcas of environmental pollution, the adverse effects of noise
pollution are multivariate and interrelated. While it can be shown empirically
that exposure to excessive noise causes joss of hearing, it is more difficult to
show the subjective effects of noise on individual and societal mental well-
being. Man’s ability to adapt 1o the deterivration of his cavironment further
complicates attempts to measure the cffects of noise pollution in any ebjective
fashion, “It is possible to become ‘acclimatized’ to some noises, although only
to the extent that one may become less aware of theit subjective effects,
However, the reverse may also occur and the noise become more noticeable. '
For émplification, this discussion will divide the effects of noise pollution on
the human organism into physiclogical effects—including hearing loss, occupa-
tional deafness, and noise-induced diseases—and paychological and behavioral
effects—including annoyance, speech interference, fatigue, psychosomatic dis-
orders, tension-related digeases, sleep interference, and mental illness. The
effects of infrasound and witrasound and the effects of noise pollution on other
animals and on our nation's wilderness areas will then be discussed.

A. Physiological Effects

The most severe and noticeable effect of exposure to excessive noise is
loss or impairment of hearing. In the United States alone, 11 million aduits
and 3 million children suffer some form of hearing loss.!? Airborne sound is

16, A, Biexy, mwpra note 4, at 13 .

17. Brower, Notse Poliution; A Growing Memace, Satusday Review, May 27, 1967,
at 17. There are several types of deafness: (1) nerve deafnesy, sometimes calied inner-
ear, peroeptive, or nevrosensory deafness, in which noise js the usval cause; (2) con-
ductlve hearing loss, in which there is interference with the conduction of sound ta the
inner-zar; (Jr additive or mized hearing losses due 10 2 combination of the above; and
(4) funct] du(nes}which is due to paychological factars or to malingering. A. Bret,
aupra pote 4, et 22, Ste gemerolly J. BALLANTYNE, Deapness (1960); H. Davis &
S, Smvmawan, HEarNG anp Dearness (1961), On the mechanism of hearing, see
7. [.x-rm:i Taz Pavsics or tHX Fax (1965) ; I WaerTreeh, THRE AUDIToNy PATHWAY
(1965): . Growg, Nolsz anp Youzx Faz {1958).

il recently It waa generally thought to be a physiological effect of aging thay
the ability to hear high tones gradually diminishes starting at about age 32 for men and
age 37 for women, However, it is now belicved by some doctors, including Dr. Samuel

. conatalting ear surgvon and clinical Frofcssor of otology at New York's Mount
Sinai Hospital, that this hearing change, called preshycusis, Is not a natural hearing losa
but rather is_caused by the general noice level In our socicty. See Rosen, Preshycusis
Siudy of o Relatreely Noise-free Population of the Sudan, 71 ANNaLs or OTOLOGY,
Ruamowey & Lasvwoorogy 727 ( )i Rosen, Hearing Studies in Selecled Urbane
Rurcl Populations, 29 TRansacrions of Tre N.Y, Acankscy or Scrences § (1966). OF
course, it Is possible that factors other than nolse cause a loss of hearing which corre-
lates with &q¢ in Western jociety. Dr, Roy Sullivan has suggested_that atherosclerosia
and l?;cmmior: are two other possible factors, and he warns that Dr. Rosen's findings
should be lme_ reted “with caution, in light of cultural, hereditary, diet and other en-
vironmetal differences between the [Sudan and Western) societies.™ 113 Cong. Rec,
H670 (daily ed. Jar 26, 1957), Ser genevolly A, Brrt, supra note 4, 41-43; W, Burns,
adpra note 4, at 17-18,
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a variation in normal atmospheric pressure,’® and the response of the car is
proportional to such pressure, There are numerous ways that noise can
damage hearing. The most common effect of excessive noise on hearing is
nerve Jeafness, which otcurs when noises damage the hearing tnechanism to a
point where the sensory nerve function is depressed. In the pracess of hearing,
sound waves are tranymitted to the inner ear’s cochlea, a shell-like chamber
which is lined with hair-like sensors. Sounds are analyzed by the ear in this
chamber. Prolonged exposure to excessive noise can cause marked changes in
the cells of the hair-like sensors, causing a hearing loss which may b perma-
nest® A more exceptional hearing damage, called acoustic trauma, or blast
trauma, is caused when a sudden burst of noise, such as gunfire, ruptures the
eardnum or disrupts the chain of small bones that transmit the sound within
the ear to the auditory nerve. Explosive noise may also affect the inner ear,
producing cochlear damage and permanent nerve deafness.*

Not only the intensity of noise but such factors as duration of exposure,
distance from the source, and frequency must be considered when assessing the
probability of both correctable and irreparable hearing damage. Obvionsly, the
looger the exposure the greater the damage. The intensity of sound diminishes
over digance, with a propressively greater reduction as the frequency in-
crezpes, Moreover, higher frequency sounds, such as that created by a turbo-
prop airplane, are more disagreeable and dangerous than these of lower
frequencies®

18, A. Peraxsow & E. Gross, Jr, supra note 4, at J. Sound can be dehiaed a5 a
mechanical disturbance o ab oscillation in pressure, stren, particle displacement, particle
velocity, ete, propagated in sn elastic medium, of sich character as 1o be capable of
exciting the sensation of hearing. By extension, the term sound is soiictimes applied to
any disturbance, irrespective of frequency, which may be propagated as a wave motion
in an elastic medium. The medium in which the source exisis 13 often indicased hy an
approgriste adjective, £.9, airborne, waterborne, struciureborne, Soumd can also be de-
fned as the sensation of haaring excited by mechanical disturbance, Disturbances of
lremtm high to be cpable of exciting the sensation of hearing are deecribed a3
ult Hypersonkes iy the name given to ultrasonic disturbances in a medium, whose
wivtlength [ comperable with the intzr-molecular spacing. Disturbances of frequency
100 low to te capable of exciting the senuation of hearing are described as infrasonic.
See {4, 3t 213; Burraw Stannawes Insrrrusion, BS66E, GLOSSARY oF ACOUSTICAL
Toany (1960), Sor & dicwilon of the physical gropcni:: of sound, see W, Burvs,
aupranote 4, at 10-51; W, Hars & O, Marraews, Sounp (2d ed, 1965) 1 L. Kinsien &
A, Faxy, Funpamenrats o Acousrics (1962); R, Stermzns & A. BaTr, Acousrics
ANR Vimatioxal PEvarcy (1964),
aoul:’i i?!ft W, Buars, rupra tiote 4, &t 69; Brower, suprs note 17, at 17; discussion in

nird.

20, Lebmann, Nole ond Heolth, UNESCO Coueren, July 1967, at 26.

21, Id,

Two plrg!:hma Dr. Joka D, Dougherty of the Harvard School of Fublic
Heafth and Dy, Olfver T.’“r'ehh. chief ofrxe Audiotogy Unit of the Veterans
Adrsinktratlon Ocstpatient Ciimic in Hoston, made a study of loss of hearing in
the high {requencies, Thelr report wan published in the New Lngland Journal
of Hed!dneﬁi\’ol. 275 No. 14, Ot 6, 1 at 759]. In the process of hearing,
they expliined, inmd vmves aye tramimitted to the inner car's cochlea, a alell-
tike ‘chamber which I lined with halrlike sensors, High-frequency scunda are
analyzed by the eur at the froat of this chamber, while the low-{requency sounds
are deelt with all wlong the path of the inner cochlea, Conscquenlly, there is
PerrhteT orear in that one sl area where the high-frequency sounds impinge;
67es womrn cdt fint The twe physicians also notad marked tissue changes
bt boly cells daring noise experve, According to Dr. Dougherty, “the halr

g
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Loss or partial impairment of hearing is not the only physical damape
that can be caused to the human organism by noise pollution. There is a grow-
ing concern that other serious physical difficulties may be caused or apgravated
by the increa<t.ig noise in the urban environment.*? At a recent meeting of the
American Association for the Advancement of Science, it was asseried by
Dr. Lester W, Sontag that the hutnan {etus may be damaged by noise pollution
either directly by such violent noise a4 sonic booms, or indirectly by the
mother's psycho-physiological reaction to excessive noise,® On the adult level,
physitians have reported a causal relationship between exposure to excessive
noise over a period of time and the incidence of heart disease and cardio-
vascular dysfunction,® migraine headaches, gustrointestinal disorders, and
allergies, as well as endocrine and metabalic effects®® A recent report hy the

Fedeml Council far Science and Technology has stated that “[i]ncreasing .

numbers of competent investigators believe that [prolonged exposure to in-
tense noise] may adversely affect other organic, sensory and physiclogic func-
tions of the human body.”"2® Dr, Vern Q. Knudsen, a physicist, a founder of
the Acoustical Society of America, and former Chancellor of the University
of California, did not overstate the problems when he said: “Noise is a slow
agent of death,"'??

B. Prychological and Behavioral Effccts

Npoise can be defined simply as one or a group of loud, harsh, nonhar-
monious sounJs or vibrations that are unpleasant and irritating to the ear.®*

celly regenarate themselves after noise exposure; hut after long-term exposure,

it Is entirely l:kel; that they will wear out altogether.”
Brower, supra note 14, at 17,

22, See, r.g., Hearings on Noire: [1s Effect on Man and Machine, Before the Special
Investigating Subcamm, of the House Comm, on Science and Astrongutics, 86th Cong.,
2d Sess. (Aug. 23-25, 1960) [hercinafter cited as Hearings on Noise]; AMERICAN Ass'N
FOR THE ADVANCEMENT OF ScIENCE, Sympotium: Phyrological Effectt of Audible Sound,
Boston, Mass,, Dec, 28.29, 1969 {hercinalter cited as AAAS Symposium], discursed in
Welch, Physiological Effecis of Andible Sound, 166 Scrence 533 (1969) ; N.Y. Times,
Dec. 20, 1969, at |, cols, 4-5, The papers presented at the AAAS Symposium are
scheduled to be pubfished later this year by the Menum Press,

21, Sontag, Effecis of Naize During Pregnancy Upan Foetal and Subsequent Adult
Behavior, at AAAS Symposium, aupra note 22, discuzsed in N.Y, Times, Dec, 29, 1969,
at !, cols, 45, and 25, col, 2.

24, Rosen, Nolee, Hearing and Cardiovaseular Function, st AAAS Symposium,
qupra note 22; Rasen, Hrearing Liess and Coronory Heart Discase, B2 Ancines or
Ototanyncoway 236 (1965): Rosen, Relation of Mearing Leoss to Caordiovasciar
Disease, TrANSACTIONS AM. Acan. DprmruaALMoLocY AND OToLarvncoLogy 433 (1964),
See olso NUY, Times, Mar, 19, 1947, B 1, at 42, col, | (repart of Dr, Samuel Rosen at
f&%fer:n;g_z%n Noise Cantrol, New York) ; Ragon, Impact, Worto Heartir, Feb,-Mar,

25 N.Y. Times, June 23, 1967, at 22, col. 2 (report of Professor Lee o Farr to
American Medical Ass'n Conventian): Rlum, Noiser How Much Can We Take?,
McCals, Jan, 1967, at 113, Sae generally AAAS Symiposium, supra note 24,

26, Repoat or THE CaMM, oN ENVIRONMENTAL QUALITY OF THE FenFaal Councin
FOR Scrence anp Trcnnouncy, Norse: Sounn Witrour Varur 3 (1968} [hereinalter
::ti% nINloxsz: SounNp Wrriout VaLve), discuszed in N.Y. Times, Nov, 10, 1968
at 42, col, 1. |

21, Quoted in Bailey, sepra pnote 5, at 131,

8, Noise {5 any undesired sound. Ry extension, noise Is any unwanted dis-

turbanice within a useful frequency band, such ns undesired electric waves in any

u
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“Whether a sound becomes noisé~whether it is wanted or unwanted—whether
it is injurious—in many instances is all in the point of view,"?® The degree of
annoyance is not necessarily related to the intensity of the sound; it may often
be influenced by subjective factors, such as familiarity and personal attitudes,
Very loud muaic msy still be comsidered beautiful by an appreciative listener,%®
wherens even minute scratching and extremely weak sounds can be a disturbing
noise, Since ansoyance is largely an individual response, and varies with
persona and situations, it can be said that what makes a sound a noige is a
matter of psychology rather than acoustics.

A sound which we associate with something pleasurable is far less

likely to be considered as o noise than one with unwelcome con-

notations, We slways tend to underrate the noise of our own car,

for example, and the children next door alwaya s¢em to muake more

noise than our own, So whether a sound is regasded as 2 noise and

how noiay it is depends also on who causes the noise and his relation-

thip with the person who hears it,"
In determining whether a sound is a noise, mental attitude and environment
are of major importanee,’ and it is interesting to note that groups of people
with different hackgrounds of work experience have differing annoyance
thresholds.™

As in other areas of psychological and behavioral reaction, there is no
objective method of measuring annoyance as such. By asking a sufficient
number of people about their reactions to noises, it {s possible to obtain some

transmisalon channel or device , , . . Noise iy an erratic, intermittent, o statis-
tically random oscillation . , , . I amblguity exists as to the nature of the noise,
a phrsse such a1 “acoustis aoise® or “electric noise™ should be used , , . . Since
the above definitions are nat mutually exclusive, it is usvally necessary to depend
upon context for the distinction,
A, Proowen & E Gross, Ju, mpra note 4, at 210
2. Ampnscanw Mepicat. Ase'N, Noixe and Iir Heslth Effects, Hudan Diveoyp.
amants 10 Acrion, May-June 1967, at 23, ,
We shall apply the term naise to deseribe sounds which are unwanted and
possibly alio loud and objectionable, The criteria are thus subjective. The very
nature of thest definitions pruu?poau . ver{ wide range of reactions by differemt
le to the iame sound, bt If the sownd v sufficlently loud or long-luting, or
m or it it hay some peeuliatity In quality or time pattern, it will be found
disa Me by some people. By and large the louder the nolse the greater the
nurnber of le who will find It objectienable; with certuin nolses, a larger
Eroporﬂon of those expostd will be likely to abJect atrongly.
W, BUurns, supra note 4, st 7+ ]
0, Even desjred sound can be damaging, whether you cll it noise or nat:
In Melbotrne, Ausiralia, nolde researcher R. F, Burton set out to discaver why
he was noticing “tender ear” in two of three percent of teen-Agers. He went
to & rock'n roll teenage dance and clocked 114 decibels of sound, a dangerously
high level for the ear (o tolerate. He came away predicting that many teen-agers
who subject themselves to this wanted nofse will fose their hearing earlier in
Iife than usual, and many will be deaf at 40.
Conn, sepra note 5, at 32, See alto Medicine, Going Deaf from Rock'n'Roll, Tie, Ang. 9
1968, at 47; Neot Bsactly Music to Your Ears! H}?h Sound Levels of Ro:l—and-ﬁo!}
gam'c, Conatir;gaal Rerorr, July 1968 at M9; RKock Physically Unsound, Scixmce
icest, June at 67,
31, Lehmann, smupra nate 20, at 26,
2 A, Briy, swpranote 4, ar 33
33, See Kryter, Noise Centrol Criierla For Buildings, 3 Notse Contmor, Nov,
1957, st 14; Noisk: Sovno WiTRoUuT VALUE, smpra note 26, at 2,
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indication of the general deg-ee of annoyance or distress, On e statistical
basis of replies to specific questions concerning annoyance caused by noise,
“together with a knowledge of the relevant noise environment, some quantita-
tive indication of the way in which noise interferes with people's lives can be
obtained. It can be generally said that the loader the noise and the higher
the pitch of its components, the greater the annoyance is likely to be; other
factors are the characteristics of the »onnd and the modulation of loudness
and pitch.

Anather behaviorally disruptive effect of noise js its interference with
speech communication. This is probably the best understood of the non-
auditory effects of noise, This aspect of noise pollution is important for
industry where the ability to communicate by speech is vital, and its inter-
ference may cause inconvenience, disruption of work, inefficiency, and acci-
dents, The consonaiits convey most of the information content of speech, and
because they are articulated in higher frequencies and are weaker in intensity
than the vowels, they are more readily drowned out by other noises.®® The
Interference with speech communication caused by noise is basically a masking
process.® Background noises increase an individual's threshold of hearing, and
the extent to which the hearing threshold is increased is called the speech
interference level and can be expressed in decibels. “Discontinuous or impul-
sive noises often produce less interference than expected bacause speech that
is partly masked may be complemented by interpolation or gesture to make
good the gaps in what is actually heard."» The necessity to talk Joudly or the
extia effort caused by misunderstandings due to specch interference may cause
fatipue. However, because of differing individual reactions it is not easy to
prove that employees become more tired working in noisy surroundings than
in quiet ones?

34, W, Bunny, supra note 4, at 101, '

35, See Grimm, Perception of Segmemis ti! English-Spoken  Conzsnzn? Powel
Syllables, 40 J, Acoust, Soc, A, 1454 (1966) 1 Fairhanks & Miron, Effecit of Pocal
Efort Upon the Consonant-Vowel Ratio Within the Syllable, 20 1, Acoust, Shc, AM,
€21 (1957) ; Kryter, William & Green, Auditory Acuily and the Perception of Speech,

J. AcousT, Sac, A, 1217 (1962),

3, See Webster, Speech Communications ar Limited by Ambient Noise, 37 ]
Acoust, Soc, AM. 692 (1965), For 2 discussion of masking, se¢ note 52 infra,

37. A, Brey, qupra note 4, at 31, For a discussion of non-verbal eommusication, ser
Rosenthal, Unintended Communication of Inferpersonal Expeciations, 10 AMERICAN
Bauaviorat. Screntir 24 {Apr, 1967) ; Communication: What's in a Glanee?, TIME,
Oct. 17, 1969, ot 74: N.Y. Times, Sept. 28, 1969, § 1, at 53, col. 1. See also Bacon, The
Man Who Reads Nore's Secrat Sngnah! NaTioNaL WioLire, Feh-Mar, 1969, at 4,

k] . BruL, qupras note 4, at 35, citing Pugh, Noise—Noxious or Nice, 13 Awm,
Inpuste, Hya. Ass'y Q. 127 (1954). Similarly, the claim thit noisy working environ-
ments case & loss af employee morale is a matter difficult to assess objectively. “In
general, morale is related more to the degree of ego involvement in one's work than to
naise levels or ather disturbing conditions.” A. RerL, supra note 4, at 35, citing Felton &
Spencer, Morale of Workers Exposed to High Levels of Occupational Noise, 22 Axr.
Inovare, Hve, Ass'N Q. 136 (1961), Because of psychelogical considerations, often re-
sulting from the participation of cmployees in noise-cffect invetigations, employee work
performance may improve temporarily under aimulated noisy conditions, See discussion
and citations in A. ey, supra note 4, at M, .
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Psychiatrists and psychologists have recently noted the connection be-
tween excessive undesired noise and mental disorders. Drs. Rosen and
Knudsen suggest that loss of hearing may in fact be the {cast serious impair-
ment to the human organism cavsed by noise pollution. Both of these doctors
point out that one no longer has to wark in a boiler factory to suffer noise-
induced psychological and physiglogical damage. Day and night most of us
are exposed to a general racket. These noises are now being recognized as »
major factor in the celebrated “lensions” of modern living; they contribute
and aggravate all of the tension-related diseases—{rom stomach ulcers,
neurcses, and mental illness to allergies and cardiovascular and circulatory

diseases :

Dr. Knudsen calls the total effect of the background roar of modern
life “decibel faligus,” and says that millions of Americans suffer from
it. Dr. Rasen believes that medical science will one day recognize an
cutire “noise syndrome’’~a family of symptoms related to unwanted
or unexpected noises, He and others already cite dilation of the pupils,
dry mucous membranes, skin paleness, intestinal spasms and glandular
secretions as candidates for membership in the full “noise syndrome™
when {t is recognired.«®

Similarly, the late Dr, Fabian Rouke reported to the New York Committee far
a Quiet City:

One of the insidious aspects of excessive noise is the fact that an

individua! may be unconkciomly building up nervous ternsion due to

noise exposures. This tay cause a person thus exposed to noise

suddenly to be catapulted into an act of violence, or mental collapse,

by sotne seemingly minor sounda which drive him beyond the point

of endurance. Many persons who are using tranquilizers may be

treating the symptoms rather than the disease, ¢

Persons exposed to unwanted noise easily become irritable and une.
soclable: “Studies show that workers in noisy jobs tend to be more quarrel-
some at work and away from it (at home, for example) than those deing
¢quivalent jobs, but who are not subjected to similar noise stresses.”'? There
is evidence of increating eoncern relating to the effect of noise on the
efficiency, performance, and concentration of factory workers and office em-
playees. It hos been teparted that astronauts subjected to a reproduction of
the 145 decibe! sound of a jet engine at full thrust experience difficulty in
carrying out simple arithmstical operations, and tended to put down any
answer in order to end the experiment® “In many cases, [people working

39. Ste notes 22.35 and accompanying text mpra. For additional citations, see A.
Bluzon a note 4, at 3,
8 n, swpro note 5, at 31-32 (emphasin edded).
21 94&'3 Ctoil‘um rox A Quizr Crty, Inc, FinaL Revory & Recommencations, July
¥ ) Al . '
42, Lehmann, mpra note 20, at 30-31,
43, A, B, supra note 4, at M,
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in a noisy environment] make more mistakes and their thinking ;ets slow and
{uzzy. Often they carry a burden of resentment and irritation, have more
‘social conflicts’ at home and on the job than workers in quieler surround-
ings.”" Obviously, unwanted noise that is deleterious to an individual's well-
being and that also decreases working efficiency will add significantly to the
costs of production and industry, As noted above, thess costs caused by Inwered
efficiency and increased errors have been estimated to result in an annual §4
billion loss to American industry ¢

One of the most disruptive effects of noise pollution, both physically and
mentally, is loss of sleep, Even when the sleeping area is quiet a person
may be kept awake by a ringing sensation in the ears, called tinnitus, which
may have been caused by exposurc to excessive noise several haurs earlier.
Adequate sleep is a physiological necessity, and noises which prevent sleep
can be said to be prejudicial to physical health.*® Victims may also “develop
psychotic symptoms because their dreams are interrupted.*7 Because of the
individual and personal peculiatities in the reaction to noise with respect to
interference with sleep, it is virtunlly impossible to lay down rules of a
procticable nature for preventing such disturbance, Maximum permissible
noise {evels for sleeping accommodation can be suggested,*® “but an additional
factor is that of intermittent noise, such as that from passing read or air
traffic, and attemnpts must be made to sccount for the consequent individual
disturbances on the basis of their frequency of occurrence. This factor is of
patticular importance in the case of aircraft noise.,”*

C. Efects of Infrasound and Ultrasound

“Sound"” may damage body and mind even though it cannot be heard,
Studies have only recently been started by the French National Centre for
Scientific Research in Marseilies concerning infrasound, which has a pitch or
frequency of below 30 cycles per secand and is thus inaudible to the human

44, Marchester, Rising Time of Noise, 53 Nat't. Civic Ry, 418, 419 (1964). Sce
also Brolasig?é. Eﬁm: of Noizt on Behavior, in Hanosoox oN Norsg Cowteol, swpra
neie O, & ), -

45, 5ee Mecklin, supra note 9 2t 133, For a discussion of one company's early aticmpts
at combaiing industrial noise, ser Schallz, supra note 9.

46, Ser W, Bunns, supra note 4, at 100; Thiessen, Prychological Efects of Naire
During Sleep, at {«AAé Sm"}usinm, supra qote 221 Lukay gl{nﬂer, Awakening Efects
of Simulated Sunic floom and Subsonic Jet Noise, ut AAAS sympasium, supra note 22,
See olso Alh:rlsy. Hempstock & Noble, Study of Tinaitus Induced Temporanily by Noisr,
44 ], Acoust, Soc, Ane, 1503 (1968).

47, Trial, Aug.-Sept, 1966, at 6 (sutnmarizing testimony of Dr. Julius Buchwald,
psychiatrist, New York State Medical Center, before the Mental Hygiene Commission
of the New Yark State Amsembly, Ses Mendels, Sieep and Depression, at AAAS
Symposium, supra note 22,

48, 1t has been suggested that 35 decibels is the threshold for optimum sleeping
conditions. See Rragdon, Noise—A Swmdrome of Modern Society, 10 Screntist &
Crrizen 29, 33 (1%08).

49, W, Buans, supra note 4, at 101,
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ear, but which is still capable of harming the human organism, *Industrial
cities abound in infrasound, generated by many kinds of machines and metors
that turts at a slow rate. Even infrasound of weak intensity can penectrate
houses and become the unsuspected cause of such ills as dirziness and
fatigue,””® Infrasound is blamed for feclings of malaise and discomfort some-
times experienced by airplane passengers® and for this reason most airlines
cancel out or “mask” such infravound with music while the engines are
idling.* Persons affected by infrosound experience physiological effects similur
to those caused by-Jow-frequency mechanical vibration, Vertigo and nausea
are attributed to the excitation of the semi-circular canals, and infrasound muy
also cause resonances of internal organs producing intense irritation, visual
disturbances, and interference with intellectual activity,®

At the ather end of the frequency scale are the ultrasounds which are also
inaudible to the human ear but which may have other serious effects on the
huan organism. In an extensive survey of the auditory and subjective effects
af industrial ultrasonic sources tmade in 1967, it was found that unpleasunt
subjective effects, including headache, nausea, tinnitus, and fatigue, were
experienced by some persons and that temporary threshald shift occurred ™
However, the conclusion of this report suggested that the effects were probably
due to noise in the high but audible frequency range which also occurred in
the industrisl machine noise, and was not necessarily due to the ultrasonic
components as sich,

50. The Dongey of Somnd: We Comol Heor, UNRSCO Cowmun, July 1967, at 28
See gim dilcﬂ.llkzl indm 18 suprov o Jay

R.Ithmmmmhﬂ one sound completely drowned cut when
am&her, !ml'i‘ﬂ.t I ﬂn o Fnr example, dun&g h‘ue rdf‘ﬂhc’s'a cvcnii;g th‘:hm Ii
uoTescart on, st polse imy not e O Usua

soide Tovel {n the eventing. Bnt bato at night when there is much
Tess mctivity and curmvondinm less noise, the hallast noise may become rela-
ﬁmy velgeloud and lnno,-{ng. Actially, the noist level produced by the balint

sama in the two matances. Bat psychologically the nolee i louder
Ilt n ight becatss there fs less of the masking noise that reduces its appsrent

Experimentors he masking effect of & sound is greatest
upon those sounds ﬂ w it ih?mm Al‘lnw Jevels the masking effect
cavers a relalwdy marrow ¢ of ftequencics, At higher levels, abave 60
,dlti'llll g) masking -mldn okt to cover B wide range, mainly for
e L e e T
wking ¢ o frequenty, Nolses that include
wideumd mpur cM:ehmanloverl

A Frrmson A B Gmn mpra note 4, at 20-21,
53 W. Buams, upra note 4, it 249, ating Gaveau, Condat & San), Infra-soms:
Gllur;am:x. Didtiswrs, Pnpnlth )".'a:rm 4, Bfnﬁwﬂwgnmg ﬂé?&AcusEfakl
noﬁurnr,lmmlnﬂy 1 area is ry le, G von Gierke
?t u'f;‘ n{ Low an ond tahamuk Neite on Man, 36 Aosrace Mamcuxe, No. 9,

etm ﬁjaﬂw Effecis of Airborne Noise from

Ul:n.mk um': Man, 297 {1967). Sev alio Parrack,

Eﬂm of Aicberns n‘f b R ATOAL AvSioeY 394 (1906},
'or & discussion of tanpnnn' mmmldahlft.mm&hm
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D. Efects of Noise Poliution an Other Animals and on Wildcrness Areas

Man is not the only animal affected by noise pollution. Mink farmers
can lose a majority of their animals in the killing frenzy the female minks
undergo aiter being startled by a sonic boom.®® “The laboratory expasure of

- animals to short loud sounds can cause diverse efiects, such as a temporary rise

in hreathing and heart rates, a rise of blood pressure, or a lessened flow of
gastric juice; but these responses qrickly subside when the noise ceases,”#®
Laboratory experiments have also demonstrated that sound with an intensity
of 150 to 160 decibels is fatal to certain animals, The animals suffered from
burns, spasms, and paralysis before dying®7 Spart fish are helieved to be
hypersensitive to sound,™ and research is also being undertaken to determine
the effects of noise on commercial oyster beds.*® Guinea pigs exposed to short
periods of above-normal but supposedly tolerable noise have developed swollen
inside-the-gar membranes, and vital auditory ear hair cells have been destroyed.
Prolonged exposure to excessive noise has made rats lose their fectility, turn
homosexual, and eat their young. If loud enough (150 decibels) the noise
eventuslly kills them through heart failure,®®

America's wilderness areas and national parks, which to date have
remained out of hearing range of urban and industrial noise, will scon be
subjected to a new menace-—sonic booms from supersonic transport (SST)
planes flying overhead.® Serious damage connected with sonic booms has been
observed and reported in the Canyan de Chelly National Monument in Arizana,
Bryce Canyon in Utah, Mesa Verde National Park in Colorado, and elsewhere,

At the Canyon de Chelly an ancient Indian dwelling was demolished
when a large portion of an overhanging ctiff fell following a sonic

85, The Minneapolis Tribune reports that Zack Taylor, a mink farmer at

Frazee, Minnesata, was recently awarded $37,4%0 in damages restilting from

an Air Force sonic boom in 1965, The farmer said his minks “exploded”

simultaneously from their nest baxes and crashed against the ends of their cages

with all four fect, then beeame quiet. Later, he found dead kittens in the boxes
and cages, some partially devoured, and concluded that the frenzied mothers had
eaten many of their young, In 1966 his herd produced less than hal{ the
expected namber of kiltens,
NarioNaL Parks, Auvg. 1968, at 21. Ser Bond, Effecis of Noite on the Physiology and
Behavior of Farm Avmimals and Farmereised Mink, in AAAS Symposium. Supra_note
22, See olso Heinemann, Effects of Sonic Booms on the Hufchability of Chicken Eggr,
at AAAS Symposium, suprs note 22,

56, A. BaLy, swpra note 4, at 35, See N.Y. Times, Feb, 8, 1970, § 1, at 83, col. §
(report on experiments by Dy, Jaseph Buckley, chairman and associate dean of pharma-
cology, University of Pittshurgh).

57, Echott from Our Nolsy World, UNESCO Counren, July 1967, at 22, 23,

58. See NY, Times, Qct. 27, 1968, § 5§, at 28, col. 2.

59, See Cleveland Flain Dealer, Mar, 16, 1968, at 10, col, I, See alro A, Pererson &
E. Gross, Tr., rupra note 4, at 21,

€0. Bailey, supra note 5, at 131, See also Rocket Blusis and Guines Pigs, Science
lDtcdl'.s'r. Ocr, 11??& at 63. 1‘Ec:’:lcadu.'it:ft,l ltqdie:h have shown that ra’:_u hexpuﬂ!d to excessively
oull noise exhibit o marked decline in the pregnancy rate, Echoes from Ou 1
World, supra note 57, at 23, P Y ! Qur Neiey

61, See gemernlly text accompunying notes 126-132 infra.
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boom. Rare sandstone formations in Bryce Canyon have heen severely

damaged, A rockfall of 66,000 tons occurred recently in Mesa Verde

after the passage of two jet planes traveling at supersonic speeds, A

rock slide from a canyon wall of the Navajo National Manument n

Arizana has just been reported, In the Death Valley National Monu-

ment (California and Nevada), 323 sonic booms were counted in a

six-tonth period ending in February 1968, with 68 of these con-

sidered to be serions encugh to cause weakening and demolition of
geologic features®?

The future does not appear promising, “In a hearing before a congres-
sional committes on May 22, 1967, Secretary of Transportation Alan 5. Boyd
said that it was probable that certain routes over thinly populated areas could
be worked out in order to avoid booming the cities,”®? This means, of course,
that special efforts will be made to find routes over our nation's wilderness
and national park areas for the supersonic jets, If such efforts are successful,
the tranquility-and solitude of these sanctuaries will be destroyed by the
persistent cannonade of sonic booms. %

Increasing the threat to our parks and wilderness areas is the opinion of
some government officials that these areas provide the only “feasible and
prudent alternative” for locating the new SST jetports, The first of such air-
parts was scheduled to be built, and construction was begun in the Everglades
National Park in Florids, Six months aiter the project had begun, and after
$13 million had been spent on the construction of a landing strip for training
flighta, the internationz] jetport was banned by a joint federal and state
agreement.®® When finished, the jetport would have covered 39 square miles
in the middle of the Great Cypress Swamp, which supplies 38 percent of the
water flowing into the park, Conservationista contended that the interruption
of this flow would have upset, if not totally destroyed, the ecological balance
in what has been regarded as the last refugs of solitude along the Eastern
Sesbonrd. The construction of the Aight training landing strip has slready
endangered the fragile and unique ecology of the park.®®

&2. Editorial Comment to Graves, Sonic Hooms ond Wilderness, Tnx Living
‘Wrozswess, Winter 1967-68, at 17, 18, Ser alto N.Y, Times, Dec. 1, 1968, § 1 at 73, col. 4
discussion of sonic boom daml&c to Mesa Verde National Park, Colarado) ; 113 Cong.

, H52 (dally ed. Jan, 18 1967).

63, Graves, supra note &2, at 19.

64, The magnitude and range of the noise crested by the new SST's are, to say
the least, awesame. On ity malden Aight, the Anglo-French Concorde was heard 20 miles
awsy. Boeing's SST will ﬁmrale noise above the threshold of pain. Soucie, Ths
Everplades Ietpari—One Heil of an Uproar, 34 Stessa Crun Buitenw, July 1969, at 4, 2,
See olio S5T: Noite Reduction Sidelint Noire Viewed or Major Problem by Boeing 21
Armosrace Trcrinorocy, May 20, 1968, at 53, .
- l:&v. Times, Jan, 16, 1970, ‘at 1, cols, 67; N.Y, Times, Feb. 1, 1970, § 10; at

o cols, 14,

66, See Soucie, supra note 64, at 7. Ser olto Editocial, A Jetlets Everglades, NY,
Times, S?t. 7, 1969, § 4, at 14, col. 1; Pennckamp, Disaster in Everglades Nalional
Park, 50 Siama Crum Buirenn, Oct. 1955, at 4.

Ancther aspect of our ecologieal crisis Is that ro!!uticm problems are not only
multivariate but they are also interrelated—where there {s hig-league noise pollution, there
invariably will be air and water pollution, The comtruction and expansion of our nation’s
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II. Soumces op Noise PoLLutioN—-ANn WHAT We Can Do Apour TaeM

The sources of noise pollution are infinite in number and diversity. If the
average person were to stop for ten minutes and attempt to identify all the
unwanted sounds he hears, he would find it impossible to even list them in
that amount of time, We have already defined noise as any unwanted or dis-
ruptive sound. Noise control can be defined as the technology of achieving an
acceptable noise environment consistent with economic and operational con-
siderations.®” There are three approiches to the problem: One solution is to
reduce the noise Tevel at its source ; the second solution is Lo dampen or insulate
the places where we live and work; the third alternative is to *“‘mask”™ un-
wanted noises with other more pleasing sounds® For purposts of this
discussion the sources of noise pollution will be divided into four general
categories: (1) “household appliances; (2) industry and construction; (3)
traffic; and (4) wireraft noise and the sonic boom.

A. Household Appliances

The kitchen is the noise center of the modern home, An electric blender
can produce 98 decibels, as campared with 95 by a subway and 107 by a loud
power motor.* When the exhaust fan, the dishwasher, and the garbage disposal
operate simultancously, as much as 100 decibels may result. The situation has
reached such propartions that Dr. John D, Dougherty of the Harvard School
of Public Health has cited the kitchen as a major contributor to the increasing
deafhess of the general population,T®

The household roar, indoor and out, is multiplied not only by increasing
the number of appliances but alsa by increasing the size of their power sources,
Fifteen years ago, the typical, self-propelied power mowers had one horsepower
engines, while today the *‘economy"” models are equipped with engines three
timea that size; riding mowers and home tractors may have as much as
twelve horsepower.™ Vacuum cleaners often will have more than two horse-
power motors, and it is exceptional to find one with less than one horse-
power,™ Music reproduction has undergane a similar, and perhaps unreason-

airparta not only means an increare in pollutien from jet sound, but also pallution irom
jet contrails and from the attencant un-ground sewage and industrial waste. [t was
estimated that the proposed Evcrglades jetport would have added 9,000 ta 72,800 tons
of carbon monoxide, 4,150 to 6,000 tons of nitrogen oxides, 13,000 to 40,250 tons of hydra-
carbong, 1,000 tons of aldehydes and 1,260 to 3,250 tons of particulates ta the surrounding
atmaosphere when jt reached the projected operational level of 900,000 flights a year,
Soucle, supra note 64, at 7,

67, Harris, Noise, ENvixoNMENTAL Sctence & Trcinowooy, April 1967, at 202,

8. Ser note 52 supra,
p 69, That Noise You Hear May be Polluiion, Businkss Weex, Apr, 22, 1967, at 42,

70. See Brower, supra note 17, at 17; ser note 21 smpra,

71, Dreher, sipra note 13, at 239,

72 Of caurse, another problem is changing personal attitudes—millions of dollars have



TUTT Uy e awag

1970) NOISE POLLUTION 667

able, increase in power size, A stereo amplifier for home use will commonly
ptoduce 120 watis, or 60 watts of audio power per channel. The advantage is
supposed to be that momentary peaks will be accommodated without distor-
tion, The acoustic output of a 100-man symphony orchestra, however, seldom
rises above 10 watts,™

One approach to the problem of household appliance noise is to require
manufacturers to rate their products on a numerical decibel scale so that
consumers can compare relative noise levels of the products before they buy.
Similatly, houses and apartments could be rated by city inspectors for noise
80 that prospective buyers and tenants will have some concept of how noisy
the physical location actually is, Many noise levels encountered in community
areas now exceed the safety standards found in industry.

“Sound absorbing materials, drapes, curtains and carpets which deaden
noise, quieter air-conditioners, ventilators and other household appliances, and
sound-insulated ceilings, walls, doors and windows all help to make the home
a quieter and more restful place.,"™ Acoustical research at the Owens-Corning
Fiberglas Corparation has brought forth several simple ways that household
nojse can be reduced.™ Since uninsulated walls are useless in stopping airborne
noise (voices, street sounds, appliances), it is recommended that the house
or apartment be built with a double-wall system in which there is no direct path
for the transmission of undesired sound, Wall studs should be stagpered so
that the same stud does not touch the inner surface of both walls, “Blankets"
of heavy insulation can then be hung between the walls, Impact noise
(slamming doors, footsteps, mechanical equipment) can be reduced by cushion-
ing, Carpets and sound-absorbing, ceilings and walls can also greatly reduce
impact sounds, Plumbing noise, which is a major headache for homeowners,
can be reduced by “wrapping™ the pipes so that they do not touch any part
of the building structure, and holes where pipes pass through walls can be
stuffed with resilient materials. One relatively easy way to control noise from
motarized home appliances is to place them on sound-absorbing materials, and,
if possible, within sound-insulated toams.

been spent on advertising 3o that housewives will prefer “powerful” sounding houschald
appliances, While it is technicaily feasible 1o bwld a wacuum cleaner that is nearly
sllent, it iy not sell very well because today's housewife has been conditioned 1o the
sound of power, See N.Y, Times, Apr. 30, 1969, at 31, cols, 4-8

73. Dreher, supra nate 13, at 239,

74, Schenker-Springll, Down With Decibelsi, UNESCO Coumen, July 1967, at 4, 7,

25, Solutions to Noite Contral Problems in the Construction of Houtes, Apartments,
Motelr and Hotels, Otwens-Carning Fiberglass Carp. (undated); discussed  Norse:
Sounn Wrrtnour VaLue, supra note 26, at 23, 26-28, For a comprehensive 420 page report
which analyres the basic causes of noise problems in buildings and recommends cor-
rective measures for thelr alleviaticn, see U.S. Dep't Hovsing & Unnax Deviiorueir,
Revont No, ST/TS-24, Gurnz 70 AmnorNE, IMPACT AND STrucTURK-BorNe Notsz Con-
oL 1N Muttranity Dweiuines (Jan, 1968), See alio Noite Control in Architecinre:
More Engineering than Arl, Axcarrecrua Rrcoan, Oct, 1967, st 193; Some Porticwlar
Problems of Noise-Control, Ascarrectuns Recono, Sept, 1068, at 185,
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There is some indicatior. that “sound conditioned” honses sell more
rapidiy than those in which noise-absorbers have not been austalled. At 3
meeting of the National Associution of Home Builders, in Washington, 1D.C,,
Charles McMahon, a spokesman for the association, reported that it a housing
development in Birmingham, Alabama, 11 sound conditioned houses were
built, These houses sold more quickly than similar homes in wlich the ami-
noise features were naot installed, despite the fact that the sound conditioned
homes cost from $600 1o $800 more, Ti.e homes included such special equip-
ment as “a 'super-quiet toilet,” sound-proofed air-conditioning and heating
units, sound-absorbing tiling and staggered stud construction in the walls,"7
In an attempt to develop low-cost methods and materials to reduce noise
transmission between housing units and the intrusion of noise from outside
sources, the United States Department of Housing and Urban Development
has-entered info a $160,000 contract with Wyle Laboratories of Segundo,
California, for an 18-month study, The findings of this study will be published
as a guide to architects and buiiders.™

Great Britain, Germany, Sweden, the Netherlands, and the Soviet Union
bave all developed strong building codes containing comprehensive noise.
control provisions™ In the United States, building codes are being used to
regulate noise in new apartment and office buildings. The New York City
Council has drawn up a code calling for the reduction “of airborne noises
traveling from one apartment to another through wall partitions or fleors or

‘ coming from a public hallway; for the quieting of machinery such as central

air conditioning ; and for limitations on noises transmitted through ventilators,
shafts, ducts, and outlets, as well as noises emanating from a neighboring
building."?® The New York City Board of Estimate recently withbeld approval
of Tracey Towers apartments in the Bronx until the builder agreed to include
certain noise abating structures.® It is encouraging to note that the Federal
Housing Administration has set impact-noise ratings in its minimum property
standards.? While such codes have inherent limitations, it can be hopedd that
they will have some effect in reducing the amount of acoustizal parbage secping
from one apartment to another.

76. N.Y. Times, June 23, 1967, at 22, col, 2,

77, Cleveland Plain Dealer, July 13, 1969, | E, at 23, col, 7.

78, Ediwriul, City of Noige, N.Y. Times, Nov, 26, 1967, § 4, at 12, cul, 2.

79 Brower, supranote 17, at 19, See wlie Note, Urbun Noise Control, 4 CoLvn. 1L,
& Soc, Pron, 105, 108-14 (1968) ; Watcrlouse, Noise Contral Requiremenis in Huilding
Coiles, Hmannc_m oN Norse CONTROL, sipra note 6, at 40-1,

80. N.Y, Times, Nov. 22, 1968, ut 45, col. | (city ed.).

81, U.S, Dep'r Huusivg & Unisk Deveeorssent ann Feoeman Housing Ans,
Rurorr No. 2600, MiniMunt Property Stanpanns vap MuLtiramity Housing, {Noy,
1963} ; discussed in Noise: Sounn Wintout VALUP, supra tote 26, at 25, See also
Feoeral Housine AN, Reporr No, 760, Impact Norse CoNTRoL 1 MuULTIFaMiLy
Dwertings (1963).
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B. Industry and Consiruction

Since the 19th century jt has been recognized that workers in noisy
surroundings suffercd hearing loss earlier in life than other people. Today,
hearing loss resulting from excessive noise is recognized in most countries as
an oecupational disease with financial compensation based on the extent of
loss of hearing.™ The scope of such occupational deafness has reached im-
pressive proportions. “Claims for compensation for hearing losa on the job
now tun at about $2 miilion a year, while it has been estimated that 4 1/2
million American workers who don't file claims might win them if they
would."® The Federal Council for Science and Technology, in a report issued
in September 1968, estimated that the number of United States workers
experiencing noise conditions unsale for hearing to be in excess of 6 million
and perhaps as high as 16 millian™

A leading acoustical engineer, Dr. Leo I., Beranek®® has observed that
men of 30 who have been cxposed to a work environment with an average
noise level of 90 decibels for periods as short as 10 years probably can hear
no better than men in their 60's and 70's who have worked in a quiet environ-
ment.® The danger limit for most individuals is somewhere between 80 and

B2, See Lehmann, supra note 20, at 26, 30, The most common result of excessive
exposure to noise is a temporary shilt in an individual's threshold of hearing, in other
words, for the sffected individual to hear clearly sounds must pow be loudes, By
definition temporary threshold shift refers to any loss of hearing from which the ear
recovers, however long thiy takes. If no recovery occurs, then there is said to have been
a permapent threshold shift—an important factor in determining & workman's com-
pensation. Ser Nelwon, Legal! Liability For Lost of Hearing, Hanosook or Noisx
CoNraor, supra note 6, at 38-1. .

83, Conn, spra note 5, at 32, See alse Brower, supra note 17, at 17,

84, Nomrg: Souns Witnmout Varur, supra note 26, at 32, See N.Y, Times, Nov. 10,
1969, at 42, col. 11 A, Grorea, supra nate 17, at 133,

Ser penerally Sumcomn. on Notse or Tne Comum. o ConNsExvaTion or Hiaming
AND Rasrancii Center, Guine ron ConseavaTion of Heantwc 1N Nowse (3%d) 3 of.
Address by William H, Stewart, Surgeon General, Public Health Service, U.S, Dep't
of Health, Edue. & Weliare, Health and the Urban Environment, Medical Symposium on
Biclogical Effects of Air Pollution, Oct, 28, 1966 (Public Health Service Reprint), Much
of this research has been financed by affected industries, See Bluin, Noise: How Much
More Con We Tokel, McCarLs, Jan 1967, at 113, Industry has traditionally Tooked on
tha problem from a delensive poritien, Not only is industry the defendant in claims for
occupational hearing loss, it is often the object of altack by irale citizens claiming that
a factory or industrial plant is & public nojse nuisance, A “classic” in this arex is the
article by William H. Lloyd, Nuise a5 a Nuizance, B2 Unwv. Pa, L. Rev, 567 (1934).
See also Note, Nuisance and Legislative Authoricatien, 52 CoruN, L. Rev. 781 (1952);
Note, Nuisance—dAs o “Taking” of Property, 17 U, Miamt L. Rav, 537 (1963) ; Prosser,
Pritate dction for Public Nuisance, 52 Va, L. Rev, 997 (1966).

85, Dr. Leo L. Beranek is a2 leading American specialist on problems of acoustics.
He Iy a lecturer at the Massachusetts Institute of Technology, Cambridge, Massachusetts,
where he was formerly mssociate professor of comnunications engineering, and is
president of an American noise research and consulting firm, Ses L. BEraNIX, AcousTics
(1954) ; L. Bexanex, Notse Renuction (1960).

86, Dreher, supra note 13, st 239,
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85 docibels.8" The United States Air Force, the largest single employer with
an inzacapably noisy environment for most of its personnel, has settled on 85
dacibels as the level where ear protection is mandatory.¥ Long-term exposure
to noise with a decibe! rating of over 80 is a generally accepted cause of
hearing loss, and investigations have shown that some degree of hearing loss
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88 .S, An Foacx Reauration 160-3:5, Hasrdows Noise Esporure (1956).
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may occur at levels which are well lelow those commenly encountered under
all sorts of contemporary conditions, Temporary deafness can be caused by
short exposure to levels between 100 and 125 decibels, Listening becomes
painful in the range of 125 and 140 decibels, and at 150 decibels the ear can
be permanently damaged even with only short exposures.

Industrial noise is also a source of irritation for the general community.
Mayor John Lindsay of New York City has been quoted as saying:

This city has an obligation to protect its citizens against all forms of
violence, including assault by decibels . . . . In a moedern industrial
civilization, I suppose we have to be prepared to tolerate some in-
crease in the sound level, but I see no reason why this city or its
people should have to put up with battering, shattering noises.®
This statement holds true for every other American city as well as for our
nation as a whole.

With liability on their minds, it is not surprising that industries are
searching for quieting processes. A relatively quiet pile-driver and air com-
pressor are already on the market,*® and it would take little research to
develop similar less noisy industrial and construction equipment, The silenced
machities are usually enclosed in a solid plastic housing lined with sound-
deadening material, Furthermare, some noise reducing progress conld be made
if silencers and adequate mufflers were attached to present equipment, or if this
equipment were properly isalated, screened, or enclosed. Techniques are being
developed to perntit economical and effective noise reduction where it was
ance considered too difficult or too expensive. Industries should be encouraged
1o seek suitahle noise control measures, "and where large numbers of persons
are exposed to a severe noise hazard, governments should encourage research
and provide, directly or indirectly, the necessary financial assistance.”™ Since
noise control measires which ate economically impossible today may become
feasible or mandatory tomorrow, the problems must be kept under constant
review,

Laws which allow unlimited construction noises between 7 a.nv and 6 p.m.
in New York City and elsewhere should be re-evaluated, There is little reason
why millions of people should be awakened by drills and jackhammers at
7 a.m. if these tools can be effectively quisted, Even the noisy garhage collectors
celebrated by Carl Sandburg can be made more quiet by the use of rubber or
plastic contniners or by placing rubber bumper-rings around the garbage
cana, '

To a great extent the problem of controlling needless construction noise

89, Quoted in Brower, supra note 17, at 19,

90, Id. at 197 Huffling the Clamor of Urban Construction, Busivess Warx, Dee. 14,
1968, at 168. For a discussion of European efforts to abate construction noises, se¢ Schen-
Iu:r-Srrﬂn.li. supra note 74, at 7.

91. A. Bmy, nupra note 3, at 62,
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is & legal one. The typical municipal zoning ordinance or anti-nnise regulation
is more or less capable of regulating the neighborhood nuirance potential of
fixed industrial installations, but there is virtually no legal resiriction on liow
much noise temporary or transient construction companies can make in any
neighborhood they invade. “If complaining citizens attack them as public
nuisances, courts will generally rule that if even the noisiest construction
project serves a social purpese, it isn't a public nuisance—and of course con-
struction serves a socia] purpose.”* The logical result of the absence of legal
control is that existing methods of abating construction noise are not applied,
Air compressors and jack haminers, riveters, paving breakers, cement mixers,
auxilinry engines, and pumps are all used amidst atores, homes, and coffice
buildings with little or no multling. Sometimes, the engines are surrounded
with metal sheets that only act as sounding boards. In their vicinity conversa-
tion and rational thought are irapossible, The answers to these problems must
be in the forth of new laws and law enforcement to reduce the volume of
construction and demolition noise as much as possible. Noise control is expen-
sive, and it is as unreasonable as it is naive to ask sympathetic construction
firms and industries to invest in noise control measures voluntarily, only to
let the unsympathetic companies underbid them on jobs by avoiding noise
control costs,*®

C. Traffic Noises

Traffic noise is one of the major irritants contributing to our environmental
noise pollution, Inter<ity expressways, which extend for hundreds and
thousands of miles, are bringing the din of the city to the country, Passenger
car traffic, however, need not necessarily be irritating; many new car models
are being equipped wilh better exhaust silencers and specially designed quiet
tire treads. Furthermore, city and highway planners have it in their power
to choose (and the public can demand) quister road surfaces™

The more blatant violators of our relative urban peace and quiet are

92, Cotin, supra note §, ot 33-34,

93. On May 16, 1969 the United States Department of Labor, under Secrciary
George P. Shulty, took an unprecedented step forward in the batde for noise control by
Eomul umgnew stardards for industrial noise, These standards, known as the Walshe

enly Health and Safety Regulations, 34 Fed. Rey. 7048 (1969), became eflective on May
20, 1969 and apply to all industrial firms which liave federal contracts of $10,000 or more
during th; courae of one year. These new regulations establish a maximum allowable level
of 90 decibels messured on the A scale for a continuous eight hour per day exposure; as
the permissible noise level exposures increase in decibels, the duration per day and per
number of exposure houry decrenses. The new regulations will benefit some 27 million
workers in about 70,000 plants, However, the $10,000 minimum, and the fact that the
atondards apply only to goversinens contractors_means that millions of other workers
will not be covered by these safety regulations, Furthermore, the regulations establish a
mllll:]lmn mfv[se level of 90 decibels which Is 5 to 10 decibels higher than most experts
regard as aafe,

94. See, Beranek, Stroet and Air Traffic Noise—cAnd What We Can Do About It,
nUO?LEéCOP Covnyxn, July 1962, at 12, 14. A beiel blography of Dr, Beranck appears in

Mmpra, -
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trucks, buses, mriarcycles, sports cars, and passenger cars with loud or faulty
mufllers. In general, the average truck at 60 miles per hour is about twice as
noisy as a steady stream of automobile traffic. Truck noise is also more irri-
tating because it is sporadic, Sports cars, motorcycles, and buses create similar
disruptions. The obvious remedy for this aspect of the noise pollution problem
is to require adequate shielding end naoisesinsulation on all engine comgpart-
ments and exhaust systems, It is encouraging to note that the new air pollution
control mufflers are quieter than the regular exhaust mufers. The organized
parts of the trucking industty, such as the large fleet owners, have openly
recognized their fast-growing coutribution to national noise pollution, Gener-
ally, these lacge trucking concerns have encouraged reasonable laws and {air
enforcement ; they want truck noise contral to be more legal than voluntary so
that the “gypsies” will have to conform to the same noise standards as the
fleets. .

Traffic noise may be abaed through technology in a number of ways.
One solution is to place major thorouphfares in “ditches"-—that is, building
the toads in troughs which are 15 to 20 feet below the normal land surface.
This approach is especially needud where the high-speed roads are extended
into the heart of major cities. Soine futuristic architects have predicted the
use of covered tunnels for all zity vehicular traffic.®® Even lining streets and
highways with trees, shrabs, feaces, earth banks, and so forth, helps to insulate
and to protect the surroundin:; area from the noise.

Ultimately, or from the lang-term viewpoint, it can be hoped that other
forms of propulsion may alleviate or at least alter the noise created by road
vehicles, One sucl: development is the Wankel engine which, while still an
internal combustion engine, eraploys a rotor in a casing rather than the more
common piston in a cylinder.%® A gas-turbine powered bus in being currently
tested in New York City, but General Motors has indicated that a production
mode! of the bus would not be availuble for anather two years.¥ The gas-
turbine vehiele engines have been praised for their low noise levels—"the
engine gives off a subdued canine whine, instead of the familiar feline purr that
turns into a roar when the diesel engine accelerates."™ Since gas-turbine

produce a different type of noise, albeit quister, than that of piston engines,

road engineers and vehicle designers are likely to continue to face néise prob-
lems in the future. The most atiractive possibility for the reduction of nolse
is some form of electrlc engine, A dual-mode transit system has been devised
by Dwight M. Baumann, n professor at the Massachusetts Institute of Tech-

95, See Sullivan: N.Y, Times, Dee. 31, 1967, § 4, at 7, cols. 1-7. See ol text
accompanying notes 165-66 infra,
: W. BUANS, supra note 4, at 13 The only commercially avalable passenger
vehicla with a Wanke! engine fs the German NSU Moter's “Ro-80," Ser Chinitx, Rotary
ngines, Scremriric AMercan, Foh, 1969, at 90,
, N.Y. Times, Dec. 20, 1965, at 61, cols. 1.5,
98, Id. at col. 1.
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nology, which uses special buscs and cars, equipped with both internal com-
bustion engines and electric motors. The conventional engines would be used
on city streets and highways. "“On specially built transit corridors, however,
they would be operated by electric motors and be guided by a retractable side
arm that would swing out and touch an electric rail along the transit way,
The rail would provide the power and guidance and control speeds."™

Still n third solution would be to encourage a shift from individual auto-
mobile transportation to mass transportation. Indeed, there is some indication
that Americans may be reaching the end of their long romance with the
automobile, 1% In many cities the planner’s dream has become the commuter's
nightmare, In New York, for example, it is virtually impossible to cross
Manhattan in the rush houtr, either with a car or without one, The suffocation
and immobilization of the cities by the automobile has been encouraged greatly
by the federal government since the Eisenhower Administration, At that
time, the powerful lobbying interests of the oil and automobile industries
persuaded Congress to set up a huge self-perpetuating highway trust fund
which is financed from a tax imposed on all sales of gasoline, The money can
only be used for building new interstate highways. In a futile effort to abate
city congestion, large multi-story car parks have been built in the midst of the
metropolitan areas—and the effect of their presence has been to encourage more
motorists to drive into town,

The public has finally begun to react against this lunacy. The city zuthor-
Ities in San Francisco, for example, flatly refused to cooperate with the state
and federal governments in permitting a huge new highway, which would have
destroyed one of that city's loveliest parks. Other cities, including Cleveland,
New Orleans, and Memphis, are now putting up similar fights.

In addition, the new National Environment Policy Act of 196939 muy
have n revolutionary effect on projects affecting the environment, including
highway construction. This fandmark legislation attempts to establish a
national erfvironmental palicy and an independent body of enviranmental ad-
visors within the executive office of the President, Besides the important
declaration of a national policy for a better environment, the Act requires
sgencies of the federal government to consider environmental impact in
deciding ‘on project development, and gives the Council of Environmental
Advisors surveillunce over proposals, Oscar S. Gray, acting director of the
Department of Transportation's Office of Environmental and Urban Systems

99, N.Y, Times, Naov. 26, 195, at 90 cols. -3,

100, Ser Boyd, The Tronsporiation Dilemma, 54 Va, L, Riv. 428 (1968) ; J. Meves,
). Karw & M, Wont, Tt Usnax TraNsvortation Promiem (1966): C, Peit, Mesa-
tororts Unpounn: THR Surex-City anD Tii TRANSPORTATION Propenm (1966),
. 10t, Pub, L. No, 91-190, B) Stat. 852 (1970), See Sive, Some Thoughts of an En-
:ammmm Lavner in the Wildernass of Adminisirative Lew, 70 CoLun. L. Rev. 612

$70).
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Research, has stated recently that among the factors to be evaluated in the
eatly stages of highway planning will be such environmental concerns as
recreation, parks, aesthetics, neighberhood character, erosion, wildlife, noise,
and air and water pollution,*? It remains to be seen, however, if these federal
guidelines will be followed on the state level.

Yet if transportation by automobile is to be discouraged, one must sub-
stitute a viable alternative in the form of fast, efficient, and quiet mass trans-
portation. The rapid public transit systems have been sadly neglected. New
York's subway system, which was designed at the beginning of the century,
has had no new lines added to it for 40 years, despite a tremendous population
increase in the areas it serves, The railroads, which used to be the major
carricrs of freight and passengers, have suffered and many have died, There
are at least two states today (Maine and Vermont) where oll passenger trains
have stopped rurining, making the residents almost entirely dependent upon
automobiles, Moreover, city subways and rail lines are presently one of the
most important sources of urban noise pollution. “The San Francixo Bay
Arca Rapid Transit District, the Montreal subway and a few other urban-
suburban railroads have taken pains to reduce noise, but most of the major
systems, like that of New York City, seem to be operated on the basis that noise
is unimportant,”'% It would seem that the well-known and perfectly feasible
engineering measures for abating tail noise are “a refinement to which the
useta of public transportation are not entitled,”":%

There is some indication that a new generation of mass transportation
trains, capable of operating at speeds up to 250 miles an hour, may help to
entice travelers and commuters off the busy highways. “Two developments
have made such trains possible; the air cushion that replaces wheels and
virtualiy eliminates friction, and the linear electric motor that pulls the train
in almost complete silence."*9% Low noise levels are unquestionably a great
advantage of such municipal transit vehicles; other high speed trains,
propelled by jet or propellor engines, would be too noisy for use in urban and
reaidential areas.

The conversion to swift, silent, and exhaust-free mass transport systems
will not'be easy. Not enly will it require a tremendous capital investment in
new equipment, but it will also mean the sacrifice of already-existing invest-

102, Boston Globe, Jan, 22, 1970, at 4, cols. 34,

103, Dreber, supra note 13, at 239,

104, Id. at 240, It Is_encouraging to note that: “The Washington [D.C] area's
planned $2.5 billion transit system will boast . , . quiet-gentle track curves to avoid
screech, continuous welded rails, sound-sbsorbing carpet between tracks, rubberired
insulation of vehicle components, acoustical treatment of atations” The Boom Nobody
Wanis, Nation's Bustwess, Sent, 1968, ot 76, 78,

105. N.Y, Times, Dec. 14, 199, { E, at 1". cals, 1-3, The United States has recently
let » $3 million contract with Gruman Aerospace Corporation for the designing of a
similar transit vehicle, N.Y. Times, Mar, 18, 1970, at 73, cols, 14,
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level. A reading of more than 85 decibels is considered excessive in Cannec-
ticut,1® and in a six-month study, which recorded the noise levels of 2,900
vehicles on the Connecticut Turnpike, 11 percent of the vehicles had decibel
levels of 94 or higher from 235 feet away.

A. British regulation requires that all passenger cars and trucks con-
structed after April 1, 1970 shall not produce more than 85 decibels; motor-
cycles and other mechanically propelled two-wheeled vehicles are limited to
troise levels below 90 decibels. ' Maximum permissible noise levels in France,
determined under the British testing procedure,}1¢ are 83 decibels for passenger
cars and small trucks, 86 decibels for motorcyeles, and & maximum 90 decibels
for large trucks and buses, In Switzerland the maximum permissible noise
levels, measured Iaterally in on aopen field at a distance of seven meters with
full engine power, are 80 decibels for passenger cars, 85 decibels for two-stroke
motoreyeles, large trucks, and buses.!® The "muximum noise level” scales
eatablished by the Swiss Anti-Noise Commisalon,2*® have been of great value
in providing points of departure for the anti-noise legislation of other
countries. ¥

State decibe! laws are a delayed step in the right direction for abating
nolse pollution from surface traffic. Perhaps truck noise and commercial
vehicle noise should be federally regulated because of the heavy interstate

112, Connecticut’'s Motor Vehicles Law atates in part: (¢} Each motor vehicle
o« « shall be provided with & mufler or muffiers designed to prevent excessive, unusual

or unnecessaty exhatist noise, which musfier shall be maintained by the owner in good
working order and in comtant operation." CoNN, GEN. Stats. ANN. § 14-B0 (Supp

13, TAe Motar Vabicles (Construction ond Use) Regulations 1949, reprinted In
Tus Barrian Nomg Asatzuent Socixry, Tue Law oN Noisg 53-84 (1959),
114, The -scoustical test for British automobiles requires ement of the
nofse at & point 25 ft. from the centerline of the lane In which the vehicle
travels for three different operating conditions: [1] constant » ol 30 mph
in top gear; [2) starting from a ateady nreed of 30 mph and (beginning 32 ft.
before passing the test microphone} mecelerating an npi(gls as_possible over a
dipmnca of 69 ft.; and [3] maintaining a constant 1peed of 30 m; h at full throttle
with brakes applied. The highest noise level obtained under e three condi-
B tions of test is mgi‘ totullse the vehicle,
eranck, supra note 94, at 15,
Ha. Beranek, supra note 94, at 15,

MAXIMUM NOISE LEVELS
(in decibels)

Established by the Swiis Antd-Nolie Commission
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117, Id.
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traffic involved, Due to the increased costs of providing and maintaining
adequate tfflers and engine covera, decibel laws may be ultimately effective
only if they are national in scope and apply uniformly to all vehiclea?!

D, dircraft Noise and the Sonic Boom

In no other area of nolse control are conflicting values more clearly scen
than in the controversy over jet noise and the location and extension of
airports.1!* William F. McKee, Federal Aviation Administrator, has indicated
that irritated citizens, protesting over sircraft noise, are the main obstacle to
uirport expansion.'?® The creation of any new airport or the enlargement of
an existing one brings immediate protest from whole communities and chaina
of communities. Airlines and airports alter flight patterns and runways, while
manufacturers attempt to minimize the noise problem on the ground by dras-
tically altering airplane design, Recognizing the problem, federal agencies
as well as private organirations are searching for means to control such noise.

Although quicter jet nircraft engines have been developed, the airline
cempanies have been slow to change enginea in mid-stream, Because of the
increased costs of the new quicter jets,*® the public must exert economic and
political pressure on the aircraft industry and the government. Many citizens
ore now demanding that their legislatures pass laws requiring all aircraft to

118, Beranek, supra note 94, at 15,

119, The first comprehensive report on the growing aircraft neise problem was
the Doolittle Report in 1952, Tue Ararort aNp Its Necrsoms, RErout oF THE Pris-
taNt's Amrort Coumrssion (1952), Since then numerous other reports have been
made. Ses, e, Nozse: Sounp Witnour VaLue, supra pote 26, at 8-16; White House
Press Secretary, Aircralt Noise and Compatible Land Use in the Vicinity of Airports,
Memorandum for Heads of Departments and Agencies (Mar. 22, 19%67); Orrics oy
Scienca Axp TeciNoLOGY, ALLEVIATION OF Jet ATRCRAPT Nolse NEAR Aponts, Repoxt
of THE Jer Atrcaart Neise Paner (1966) ; INVESTIGATION AND STUbY OF AIRCRAFT
Nomsg Prouckus, H.R. Rer, No, 36, 88th Cong., lat Sess. (1963), .

For a discussion of the legal ﬁlﬁﬂ:ﬂ of aireraft neite, including noise litigation,
claimy, and theories of recovery, see Hill, Liability for Aircraft Noise: The Altermath
of Catuby and Griggs, 19 U, Mramz L. Rav. 1 (1964) ; Munro, Aircraft Noize a1 0
Taking of Proper?. 13 N.Y.I. FoauM 476 (1967); Spater, Noise and the Late, 63
Micu. L, Rev, 1373 (1965) ; Tenzer, Jet Aircroft Noise: Problems and Their Soluttons,
13 N.Y.L. Foruu 445 (196’): Tondel, Noise Litigation al Public Airports, 32 J. Ax
L. & Comaexcz 387 (1966); Note, Jet Noise in Airpert Areas: A National Solution
Required, 51 Mwen. L. Rev, 1087 (1967), Ser alio Nat!l Aircraft Noisz Abatement
Councll Aircraft Noise Litigalion and Claim Survey (June 1965); 115 Cong. Rec. EX3!
(dallly ed. Oct. 29, 1969) (remarks by Senator Hatfield),

20, N.Y. Times, Oct. 5, 1967, at 79, col. 1. See generolly Tenzer, supra note 119;
N’mei supra riote 119,

21, “Prior to the introduction of Ic!-{)owered eommercial aircraft, an estimated
$50 million was spent on research and dcvepo;m:nt by the industry to perfect in-flight
saumd suppressors for jet powerplants, By 19465, the industry had invested an estimated
$150 milllon in installation of in-fight suppressors” Noise: Soune Wirnour Vaiue,
suprg note 26, at 10, eiting Reporr or PRoceenings, NaT'L AIRCHarT Nowse SYKrosium,
Jamaks, New York, at 11-1 (1965),

On the federal level, Representative John W, Wydler introduced & hill during the
secopd session of the 89%th Congress which sought to amend the Nationa) Aeranautleal
and Space Adminisiration (NASA) apprapriations to include $20 million for noise
reduction_research, Although this bill was defeated, NASA hax since instituted research
on et noise reduction, with a budget of $1.5 million. Sre Hragdon, tupra note 48, at 31.

tZOF;?{J' discussion of Jet engine noise and its reduction, sce W, BURNS, stipra note 4,
w .
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produce Jower noise levels in residential areas. Such laws have little immediate
effoct, harwever, because most of today's jet aircrait cannot meet a substantially
lower nioise requirement. The proper approach to abating commercial aircrait
nolse is to impose noise limitations on all new aircraft entering the airlines’
inventories. Then the process of quieting existing aircraft can begin, Federal
requiremetits establishing acceptable noise levels pefore certification of new air-
craft are the existing legal means available to accomplish this result. “Without
such regulation, competitive pressure: iz both the manufacturing and operating
industries will maintnin the same lack of concern about noise as that which
now exists from trucks.”12? Municipal ordinances which attempt to ban exces-
sive jet noise and sonic booms caused by airplanes flying over their territory
tnay be itivalidated, as was the case in Amenicon Airlines, Inc. v. Toun of
Hempstead,}3 on grounda of federal preemption. But while local anti-noise
ordinapces may be ineffective, they at least give clear warning to the federal
government and to the airplane industry that the public is very much disturbed
by the problem and demands a solution 128

Tho public has also made clear its impatience with the problem of sonic
booma~~"the loudest, most startling and most damaging noise yet made by any
ordinary thing for routine peaceful human use”H—which will be a part of the
next generation of jet aircraft.!*” Any airplane flying faster than the speed of
sound produces pressure or shock waves around the nose and around pro-
truding parts of the plane, much like the waves created by a rapidly moving
ship, These shock waves form a cone which encircles and follows the aircraft
and intetsects with the earth, “As the line of intersection with the earth ad-
vances with the movement of the airplane, people living within the width of the

12, ancg sipra note 94, at 29,

123, 272 T, Supp. 226 (E.D.N.Y. 1966). Private action may be brought on theories
of “ulrlnslol property” of public nuisance even though it is po langer a trespass to fly
through airppace aver private property. See generufly Spater, supra note 119; Munro,
supra note 119 Hill, supra note 1197 Tondel, supra nate 119, See also Note, Nuitance
Legisiative Authorisatian, 52 Corum, L, Rev, 78] (1952); Note, Nuisonge—ds a
bing” %’f%ﬂl 17 U, Miang L. Rev, 537 (1963} ; Lioyd, Noise As Nuisance, B2
PAl.géa , 567 fig.u); Proascr Privale Action for Public Muisance, 52 Va. L. Rev,

24, See discunsion in Note, s4pra note 70, at 117-18 & n.05; Spater, supra note 119,
at 1331-96 Compare Grigp v. County of Allegheny, 369 U.S. 84 (1982), discussed in
Hill, upra nate 119,

125, Sae Trux, Oct. 6, 1967, al 67.

126, Conn, mpra note 5, at 35, Concerning the damaging effects of the sonic boom
en the human orgenism, see Nixen, Human Responre to the Sonic Boom, at AAAS
Symposlum, mpra note 22; Sontag, Efiects of Noise Dunng Pregnoncy Upon Foetal
and Swbaequent Adult Behovior, ot AAAS Symposium, supra note 22; sec alro N.Y,
Times, Aug. 3, 1967, at 43, col. 2.

127, See US. Der'r or TRANSMORTATION, SUMMary oF Sonic DBooM Ctatms Pur-
axntep 1w TAE Unrrep Srates 1o 1z Am Force, Fiscan Yeams 1956-1067 (19%67);
Baxter, The 55T: Fram Walts 1o Haorlem in Two Hourg, 21 StaN, L. Riv, 1 (1968) ;
Ortner, Senic Boom: Conlainmen! or Confrontation, 34 ], Am L, & Commrace 208

1968} : Nate, Sonie Booms—~Ground Damage—=Theories of Recovery, 32 J. Air L. &

KMERCE § (1966%' Note, Torts—Liability—Sonic Boom, 36 J. Am L. & Commrace
117 (1970) ; mtﬁ? he Punction of Tori Liobitity in Technological Asserement, 38
Y. Cow. Le Rev. s, 65561 (1969).

and
"Ta.
U,

o
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intersecting path usually hear two closely-spaced explosive sounds, known as
the 'sonic boom,' "% an explosive phenomena of the air caused by shock
waves generated at supersonic flight speeds.'® It is estimated that a single
supersonic transport (SST) while Rying across the nation will create a 50 to
80 tnile wide noise carpet, or “bang zone,” behind it that could startie as many
as 20 million persons.’® Furthermore, a fleet of 150 SST's in operation zould
cause an estimated $1 million in damage every day to windows, plaster and
other building snaterials.® Unrestrained, the SST ¢ould change noise pollu-
tion from a local phienomenon to one of national and international propor-
tions 82

In an attempt to “afford present and future relief and protection 10 the
public from unnecessary aireraft noise and sonic boom" the federal government
passed the aircraft noise abatement law on July 21, 1968.1% While this law
will not solve all the prablems involved in aircraft noise abatement, it can be an
easential instrument in finding solutions and coordinating remedial researchiM

128, Berantk, supro note 94, ap 20, . )

Mcasured outdoors, & typical sonic boom from A high-fying aircraft is &
resure wave that suddenly increases above narmal atmospheric pressure by
.5 to 2 pounds per square foot, then decreases somewhat more slowly 10 below
normal atmospheric premsure by about the amine amount, and finally jumps back
to atmoapheric pressure, The result is an N-shaped pressure wave less than half
a stcond long. The lateral spread of the boom becomes greater ns the altiude

” of the airplane increases, although the intensity of the boom decreases.

129, Roth, Sonic Boom: A Definition and Some Legal Implications, 25 J. Aw L, &
Coxumace 68 (1958),

130. N.Y, Times, Jupe 18, 1967, § 1, at 60, col, 3 (statement by Harvard University

ghyskln Dr, William Shurcliff, Director of the Cilizen's League Against the Somic
oom) ; Brower, supra note 12, at 19. Ser gemrally W. SuURCLIFF, %ST AND Sorric
Boox Hanppoox 50-56 (1970}, : . . .

I the boom turns out to be serioudly disturbing, by the time the prototype is

built public resentment will collide head-on with the project. Some exprts

believe that by modifying the shape of the aircraflt 1o reduce drag and hence

sz force of the boom, it can be kept within tolerable Jimits. If they _Prov: WIONg,

there Iy Little doubt that the SST will be barred from overland use, The economic

conkequences would be sericus, but the public relations problem would be even
worte, Either the technical problem will be solved, or the SST will be the Arst
major casualty of the antinnise movement,

Dreher, J)I})l’ﬂ note 13, at 242, See also N.Y. Times, Sept. 28, 1969, § 4, at 8, cols. 7-8,

BLNY, Times, June 18, 1967, 3 1, at €0, col. 3; see also Note, mpra note 79, 2
105, See United States v. Gravelle, 407 F2d 964 (10th Cir. 1969), disewssed in Note,
Torti—Liskitity—Sonic Boom, supra note 125, Compare Brown v, United States, 2%
P, Suﬂ;. 774 (D, Maw, 1964).

132, The application of international law to the 55T is & serious question. Under
existing treaties, overflights may be resricted or prohibited for reasons of public safety.
Ser duzed, The Koar, the Whine, the Boom and the Low: Some Lepal Concerns Abont
the 58T, 9 Santa Crana L. Rev, 189 &1969) : Hill, tupro note 119, at 9-13; W, Saun-
CLIPE, swpra note 130, at 108-10. There is alsn’s wide uri%nl foreign laws that might
be applicable, lmludfng ductrines of strict liability. See nkiewlct, Airport Noitg—
Compéniation %{ Adjmning Landowncrs under Fremch Law: A Report on o Care and
Somne Furiher amuimh'au, 35 1. Am L. & Comwmrrce 238 (1969) ; Mankiewics, Some
Aspacts of Citnl Loty Reaardmg Nuisange and Damage Cawsed by Aireraft, 28 J. Am
L & Comumence 44 (1958), Cleatly, some new international convention regarding the

T will be necessary. .
130, 2 Stat. 395 (1968) ; discmwesed in 5. Rr. No. 1333, 1968 U.S Cong, & Adix.

Nrws
134, Statement of the Sec’y of Transportation, Alan S, Boyd, on Noaise Abatement,
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In amending Title VI of the Federal Aviation Act of 1958," the law gives
the Administrator of the Federal Aviation Adminisiration, after consul-
tation with the Secretary of Transportation, the power to fix standards for
the meagurement of aircraft noise and regulations for aoise control and abate-
ment.!™ This law forms a part of an overall naise control program encompas-
sing cight basic arcas: aircrait noise research, nircraft operations, sonic boom
rescarch, airport and land use, natural environment, legal, structures, and
human response.t?’ At the time ¢f eructment it was intended that all federal
efforts in these arcas would be coordinated through an Inter-Agency Aircraft
Noise Atatement Program to be established by the Department of Transporta-
tion 1M
Before the Tranaportution & Aeronautics Subcomm. of the House Interstate & Forei
Commers Comm., Wednesday, Nov, 15, 1967 (U.S, D?'t of Transportation Reprint),
st &, dicuasrd in N.Y, Times, Nev, 11, 1967, at 1, cal. 7.
135, 49 US.C. 4) 142]-30 (1954},
134, Law 0411, B2 Stat. 395 (1968) reads as follows: )
611, {s8) In order to afford present and future relief and protection to
ic fram unnecessary wircralt noise and sonjc boom, the Adminisirator of
the Federsl Aviation Administration, alter consultation with the Secretary of
Transpertatian, ahall prescribe and amend atandards for the measurement of air-
craft poise and sonic goom and shall prescribe and amend such rules and regula-

tiony & he mey find necessary to provide for the control and abatement of
siressft noise and sonic boom, including the application of such standards, rules,
1

1 ;.{nmm ip the issuance, smendment, modification, Mapension, or revoca-
any certilicate suthorized by this title.
(h) In gpeescribing and amending stundards, rules, and regulations under

R

EE

the Administeater shali— .

(1) consider relevant available data relating to alreraft noise and sonic
boom, including the results of research, development, testing, and evaluation
ﬂﬂ:l!l}cl Amct ucted  pursuant to this Act and the Department of Trans-
portation H . . .

(2) conwlt with such Federal, Stale, and inweratate agencies as he
decms_ appropriate;

(3) comsider whether any proposed atandard, rule, or regulation is
corslstent with the highest degree of safety in air commerce or air trans-
portation in the public imterest;

(4) consider whether any proposed standard, rule, or regulation is
cconomically remsonable, technologically practicable, and appropriate for
the particolar type of aircraft, aircraft engine, applisnce, or certificate 1o
which it will apply: and

(5) consider the extent to which such standard, rile, or regulation will
contribute to carrying out the purpases of this section.

(¢} In any action 10 amend, modify, suspend, or revoke a certificate in
which violation of aircraft noise or sanic boom standards, rules, ar regulations
ia at jwue, the ce_rnﬁca!c halder shall have the same notice and a ?eal rights
a3 are contained in section €09, and in any appeal to the National "’lr:mpor:u-
tion Safety Board, the Board may amend, modily, or reverse the order of the
Administrator f it finds that control or abatement of ajrerafl noise or sonic
boom and the public interest do nat require the afirmation of such order, or
that such order iy not consistent with safcty in air commeree or air trans-

etation,
In hr:vmber 1969, the Federal Aviation Administration issued a regulation intended to
reduce by half the amount of noise nroduced by jet sircraft landings s;:ld take-offs, “The
new rule, which sets maximum noise levels, will at first apply only 1o the big new jets
scheduled to appear at sirports within the mext year. But it is expected that similar
regulations will be ordered for current jet planes,” Bailey, supra note S, at 132, For a
dﬁuln‘siw‘: g{‘l.‘lllmllar British attempt to redoce jet sircraft naise, sce W, Buans, mupro
note 4, n -
Jjg.. ’S,Jnumenl of the Sec’y of Transportation, nipra note 1M, at 4.
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1II. Ax Quriine ror Future ReSEARGCH

The purpose of this article bas been to provide an introduction to the
practical problems and damaging effects of noise as an environmental poliutant.
The solutiona to these problems will only be found with the backing of informed
public opinion and proper laws and regulations. As in other areas of environ-
mental control, law-making and enforcement is a vital factor in any anti-noise
campaign. The following outline for future rescarch is an attempt 1o point out
varioys areas where information, research, and understanding are needed, This
outline does not pretend to be definitive in scope; mather its purposs is to
indicate the inadequacies of existing legal remedies, to suggest some possible
legislative solutions concerning noise pollution, and to emphasize the poly-
centricity of our ecological crisis.

A. Euxisting Legal Remedies

‘The legal responases to noise pollution, as to any problem, may be charac-
terized as private or public remedies. Broadly stated, private remedies consist
of individual law suits; pullic remedies consist of regulatory and remedial
legistation, While these categories are obviously not mutually exclusive—a law
suit brought under a public nuisance statute is both a public and private
remedy-—they do provide n convenient framework in which to analyze the
adequacy of existing legal remedies and to suggest needed research,

1. Private Remedies. Private law suits are usually based on public
nuisance statutes, of on the common law of nuisance, or on the constitutional
theory of the “taking”" of property.!® Generally, these solutions, based as they
are on economic and political theories developed during a period less techno-
logical and less complex than today, have proved inadequate to solve the
problems posed by present-day noise pollution. Public nuisance statutes were
not written with unwanted noise in mind.24® Moreover, other legal and social
problems limit the usefulness of the common law nuisance suit, In an urban
environment, the most offensive noise is often the conglomeration of sounds
caused by on almost infinite number of unidentifiable sources. The burden of
shawing causation, combined with the important requirement that the nuisance
impalr the enjoyment of the plaintiff’s own property, can prove an insur-
mountable barrier to recovery.}$ Finally, the constitutional theary of “taking"

139, Ser generally citations in note 123 supra, See alro Note, The Cosi-Intermational-
ization Cass for Ciass Actions, 21 Stan, L. Rxv, 383 (19693 ! ¢f, Juerlemme{er. Control
of AAir Poltution Through the Arsertion of Private Rights, 1967 Duxe L.J. 1126, .

140, Of course, this defect is casily remedied by amendment. In the area of air
pollution, the Stute Senste of Massachusetts iy currently comvidering legislation which
would allow private citizens to bring suit against anyone polluting the environment
within that state, (Mass, Senate No, 907). The bill would allow judgments requiring
that the pollution be stopped unieas the costs of such action would threaten the tence
of the polluting concern, See N.Y. Times, Feb, 4, 1970, at 19, cal, 4,

141, Note, yupra note 79, at 108,
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aof property requires governmental activity and does not reach the primary
cause of noise pollution, that is private industry.

Certainly the damaging effects of noise as an epviranmental pollutant is
a harm for which there should be an appropriate legal remedy. The physical
damage to nerve receptors caused by excessive noise is not unlike that caused
by a series of physical blows, and it may not be unreasonable to characterize
‘excessive and deliberate public noise as a form of battery.* Perhaps our
developing law of the right of privacy, or, more appropriately, the right to
sanity, should also encompass infringement by excessive noise."? These and
other theories deserve exploration in the light of developing sociological and
psychological studies of the effects of unwanted noige

2. Public Remedies. While legislative solutions to noise pollution can be
as broad and as varied as man'y creativity, the response to date has fallen
considerably short of that limit, Such laws as the federal aircraft noise abate-
ment lawl4® and the various schemes of limiting decibel levels have already

142, S'ee generally citations in note 127 smipra. . .

143, Under British common law, freedom {rom noise is considered essential to the
full private enjoyment of a dwelling house. Noise alone may constitule a nuisance,
Crump v. Lambert, L., 3 Eq. 409 {1867) ; R. v. Smith, 93 Eng. Rep, 795 (K.B, 1726),
There are elght general principles relating to the comion law of noise_nuisance which
have been established in the Chantery Division of the High Court, the Court of Appeal,
and the House of Lords. These principles are: (1) There must be malerial inler-
gmm uith pm{jrty or personal comfort, Walter v, Selfe, 64 Eng. Rep, B49 (Ch. L851);

etts v. Penge UD.C, [1942] 2 KB, 154 (1942); Rushmer v. Polive & Alfieri [ad,,
[1906] 1 Ch. 234 (1906), ('.23 It 15 wo defense for the defendant to show that he hay
taken oll vexsonable steps and core fo prevent noise, Polsue & Alfieri Lid, v. Rushmer,
Ll AC. 12], 122 (1907) (opinion of Lord Loreburn} Huluf v. Esso Petroleum
o, Ltd {l96!j 1 W.L.R, 683 (().B. 1961}, (3) The noige need nat be injurivusr to
ealth, \flnderplm v. Mayfair Hotel Cu..q%lg.!ﬁl 1 Ch, 138 {1929): Hampstead &
Suburban Properties Ltd, v, Diomedous, [1969) 1" Ch, 248 (1968), (4) Temparary or
fransient woise will not generally be cecepled at o nuisance, Andreas v, Seliridge & Co,
[1938) Ch, | (19¥7}; Leeman v, Montagy, ER, 1677 (K.B. 1936}, (5) The courls do
nol reek 1o apply a fixed standard of camforl, Rushmer v, Poliue & Alheri Ltd., [1906]
1 Ch, 234 (1 ; Colls v. Home & Colonial Stores Ltd, [194] A.C. 179 ([%4);
Hdler . Easo Petroleum Co.,JlOéll 1 WL.R 683 (Q.B. 1961} : "Sedleigh-Denficld 'v.
O'Callaghan, [1940] A.C. 880 (1940), (6) It ir mo defense to show thal the plainkiff
cams fo the nuisanee, Bliag v, Hall, 132 Eng. Rep, 758 (C,P. 1838) ; Sturges v. Bridg-
man, 11 Ch. D, 852 (C.A. 1B79). i7) The courls wall not interfere with Iuilding opera-
tions conducied in a reazonnble manner. De Keyser's Royal Hotel Ltd. v, Spicer Flrol.
Lid, & Minter, 30 T.L.R. 257 (Ch. 1914) (dictum}; Andrea¢ v, Sellridge & Ca.,
1938) Ch. 1 (1937); Barrette v, Franki Compressed Pile Co., 2 DIL.R. 665 (1954).
8) Malice may be a ng‘uiﬁmnl factor, Christie v, Davey,K[IBO!t 1 Ch 316 (1892):
Tollywood Silver Fox Farm Ltd, v, Emment, [1936] 2 K.B.D, 468 (1935). For a
discussion of these and other cases, see THE 1AW oN Nosk, supra note 113, at 13-19;
Spater, suipro note 119, at 139697,

144, Ay of yet, the possibility that light may be an environmental pollutant has leen
largely ignored. The inereasing ocular barrage of neon signs anil flashing lights,
however, may soop becoine of greater concern. There is some indication that excessive
lyght, like excessive noise, may produce physical and psychological damage tn the
human organism, See, ¢.g., Gregory, Vimal Illurions, Scigntizic ANtncay, Nov. 1968,
at 6567 Thomas, Movements of the Eye, SCIENTIFIC AMERICAN, Aug. 1958, at BS. Assume
ing that light can be an environmental pallutant, then the plethora of legal problems
being raised concerning noise palfution will alse arise conceming unwanted and obirusive
light, and there i little_hope that nuisance laws, our “taking” of property laws, or our
right of privacy laws will provide adequate remedies. The suggestions in texe, therefore,
apply alia to the prohable future problem of light pollution.

145, Se¢ notey 133-38 and accompanying taxt supra.




-y NAIY AUV ADJDD

1970} NOISE POLLUTION .. 685

Leen mentioned.'® Other, as yet untried, possibilities suggest themselves. While
it would be difficult to tax noise poiluters directly,$7 tax incentives on the state
and federal lcvel could be employed to encourage noise abalement programs,
A corporation might be given the option to treat expenditures for noise pollu-
tion abatement as a business expense in order o teceive an immediate tax
write-off without having to depreciate such expenditures aver several years}®
Federal or state governments could also make low-interest loans to companies
unable to secure funds from traditional sources. Such loans might be litited
to campanies presently in existence and presently causing noise pollution
without the means of abating it.

The reason for the failure of legislatures to grapple fully with the very
real problems of environmental pollution gencrally and noise pollution
specifically is probably the lack of understanding of both the problem and
its possible solutions. There remains much to be done in the area of compre-
hensive anti-noise regulation on city, state, and federal levels, Studies in com-
parative law might attempt to evaluate various legislative solutions to noise
control. Moreaver, legislators and legal counsel for legislative bodies must be
familiar with the scientific intricacies of noise pollution as well as the lega!
intricacies of anti-noise legislation,

B. The Possibilities for Internationsl Action

As business and transportation integrate on an international level, noise
poilution, as with air and water pollution, becomes a problem of international
control. It is obvious that international treaties and conventions are needed to
resolve International environmental conflicts. There is growing concern over
our global environment which transcends purely mational interests, and it is
foresceable that in the near future a body of transnational environmental law
will be developed,

1. Education and Commumnication. On the intertiational level, the educa~
tional approaches to our environmental problems can assume various forms,
They include intarnational conferences and symposia, demonstrations, and
scholarships. Because of its polycentric effects, a comprehensive educational
program on noise must include architects, engineers, factory inspectors, health
organization representatives, industrialists, insurance executives, lawyers,
medical doctors, machine designers and manufacturers, politicians, and trade-
union officials, Help from the World Health Organization and the Inter-

146, Ses notes 106-17 and accompanying text supra. See also discussion of the new
Walsh-Healy anti-naise regulations in note 93 mipra.

147, However, In the area of traffic note one effective_ abatement solution would
be for local governments to limit the use of private motor vehicles by means af increased
taxstion on private vehicle ownership or by means of “city entrance” tolls for all private
yehicles, The revenue obtained by taxing molorists who insist on driving and parks
in congested, noise and air polluted inner-city areas could be used to improve a
sulwidice quieter public transportstion, .

148. S¢¢ Inv, Rxv. Coox of 1954 1 182, 167,
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national Labor Organization should also be solicited, The aim of a compre-
hensive educational program should be te establish a body of experts in each
country with a thorough knowledge of the subject, capable of stimulating the
development of, and perhaps cven directing, noize abatement activities,!*

Several international meetings devoted to noise have been held, but none of
these have been planned specifically for public health and labor officials or for
Iawyers and legislators. Forums must be established where various national
approaches to environmental problems can be compared. And the structure
of model national and international noise control legislation is a matter of
prime importance,

Among the legislative considerations are a general survey of the
problem, including methods, instrumentation and standards ; the defi-
nition of harmful noise levels by intensity, frequency and duration of
exposure; specification of the persons, places and circumstances where
the law dpplies; details of enforcement agencies and penalties for
infringements; the principles and practice of engineering noise con-
trol; standards and methods for medical examination and action to
be taken when noise-induced hearing loss is found; the qualifications
of medical ond engineering control staffs; and the types of ear-
protector, with indications for their uze®?

2, Interhational Cooperation, “Although increasing attention is being
puid in many countries to health problers atising from noise, in only a few
has there been any systeratic attempt to assess the extent of the problem on a
natipnal scale."i% To date, no survey of noise pollution has been made on an
international scale. However, there are indications of increased international
cooperatlon in the area of environmental control. Plans are being drafied by
» “taske force” of specialins at the National Academy of Sciences for a global
warning network on environmental changes which threaten life forms.!®* The

149. A, Deer, supro rote 4, at 111,

150, A, I]l.u.f supra note 4, at 112, There s also a need for a wider and freer Inter-
change of knowledge and increased communication between nations concerning our
#lobal environmental problemu,

Apart from certain publicatisns and periodicals of warlous organizations and

socleties, the Internztiona) Occupational Safety and Health Information Centre

of the 11.0 [Intemnational Labar Organization] has made a praiseworthy attempt

to break down this isolation, hut it has to cover a very wide field, A detailed

up-to-daie bibliography, including recommendatinns, standardy and codes, wnuld

be most weful. . .. Since the volume of published material on acoustics s

prodigious and apans many disciplines, there is considerable need for some inter-

natlomal correlation and for the dissemination of sufficiently detailed abstracts
I on every apect of the sbject.

154, Id. at 113

152, N.Y, Timrs, Feb. 12, 1570, at 1, cols, 6-7, See Kennan, To Prevent a Warld
Waatelend: A Fropasal, 48 Foreich AryFatns 401 (1970) ; N.Y. Times, Mar. 20, 1970,
at 12, cols. 1-3 {city ed.),

e United States itself has 1aken a major step toward recognizing the desirability
of muu:ins international cooperation in preservation of worlﬂnvimnmcnt. Title I,
wection 102(E) of the National Ervironmental Polley Act of 1969 atates:

The Congress authorires and irects that, to the Tullest extent possible: (1) the

palicies, requlations, and public laws of the United States shal] be interpresed

and administercd in accordance with the policies set forth in this Act, and (2)
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General Assembly of the United Nations has begun plans for an international
conference in 1972 to explore the possibilities of cooperation to “eliminate the
impairment of human environment" and to organize a worldwide defense
agalnst pollution.'®® [n a similar atiempt, the 22-nation Organization for
Economic Cooperation and Development (QECD) has recently announced its
intention to establish international tolerance limits for environmental pollu-
tants.!® Countries who exceed he limits wouli pay indemnities. Members of
OECD include the United States, Canada, Japan, and 19 Western European
countries. But the organization operates by voluntary compliance, and since
there is no way of enforcing action on the independent governments, it cannot
be assumed that all the members will adiere to the standards of environmiental
cantrol,

C. Suggested Remedial Approaches

1. Population Costrol, Our exponential population explosion is the
underlying cause for all our natural resources problems; there are simply
too many people fighting aver a limited supply of renewable and non-renew-
able resources.’® The population problem is by no means limited to the “have-
not" and underdeveloped nations. In Novernber of 1967 the population of the
United States was 200 million, by Noveinber 1969 it had exceeded 203 million
and the average annual population growth rate was 1.3 percent (compared
with 2.1 percent growth rate of underdeveloped nations and a world average
population-growth rate of 1.8 percent).1®® Present projections put the United

al} agencies of the Federal Government ahall . . . (E) recognice the world-
wide and long-range character of environmental nroblems and, where consistent
with the foreign policy of the United States, lend appropriate support to initja-
tiwes, resolutions, and programs designed to maximize international cooperation
in ltllt:lptllin] and preventing a decline in the quality of mankind's world en-
vironment: ., ..

Puh, L. Nu._9i-190. 83 Stat, 883 (1970). Ser also Sive, supra note 101,

53, This conference will be the First International Conference on the Human
Environment. Ser N.Y, Times, Mar, 30, 1970, at 34, cols, 2-6; id., Dec, 4, 1968, at 18,
col. 1. An cight-day symposium on international environmental problems, sponsored by
the Smdm{, ommittee on Environmental Diaruption of the International Scein! Science
Council (a United Natlona auxiliary body), was held in Tnkgn, Japan, on March 9-16,
1970, Torty-five delegates, Including social scientists from 13 industrisl countries, ex-
:hnné(ed views on environmental pollution at thiy mesting, See NY. Times, Mar. 3, 1570,
at 18, col, 5 (city ed.}:.

154, NY. Times, Feb. 19, 1970, ut 11, col. 1.

155, Exponentially viewed, it will not be long hefore the canth’s surface Is
packed solid with humans, the whale mass standing in ' individual refrigerated
capsules on a thick layer of immovable automobiles. Babies will issue from thia
mass in a constunt stream to stand on the shoulders of their parents. Suddenly,
atamic fusion is achieved by the central computer which rups this horror and
the mass dissolves inta a small exploding universe of pasitiva and nogative
electrons, neutrions and antineutrions, baryons and leptons, all moving apart at
relativiatic speeds, Before this, of course, we shall have all killed one another
off by the exponential rise In the crime rate, by radiation diseases, and, lacking
all exercise, E; dying shortly after birth from the ultimate pollution, namely,
the inability to 1nove away from our own excrement, .

Cowan, Law and Technology: Uneasy Leoders of Modern Life, 19 Case W, Res, L.

Rev, 120, 122 (1967),
156. See Trux, Nov, 24, 1967, at 70 N.Y. Times, Jan, 11, 1970, § 12, at 16, cals, 2-8;
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States population at 308 million by the year 2000, and 374 million by the year
20185. The world population, which now stands at 3,5 billion, will be increased
by at least another 3 billion in the next 30 years: and by 2050 the world
population will exceed 15 billion unless extreme measures are taken,

One eflective way of abating noise is to limit the number of noise-
producers, beginning with the biggest noise-makers—the people themselves.
Generally speaking, there are two approaches to controlling the population:
first, by fimiting the number of births, and second, by increasing the number
of deaths through a comprehensive program of applied eugenics,!®” For maral
and philosophical reasons, applied eugenics is not a viable solution; birth
control is the only alternative.

The United States is becoming aware, as a nation, that a valuntary bitth
cantrol program, as enunciated by President Nixon in July 1969, is an nnreal-
istic and futile approach to the problem.*® Direct controls, such as compulsory
sterilization or abortion, would be too offensive. However, indirect economic
incentives should be used to encourage the postponement of marriage and the
Timitation of births within marriage. The federal povernmant should stop
taxing single persons more heavily than married ones, eliminate tax exemp-
tions for ‘children, legalize abortions and sterilization, and levy a “child tax"
on parents having more than one or two children, These suggestions are
extreme, and yet the choice today is not between the ideal and the undesirable,
but rather between the undesirable and the disastrous. If nothing is done, in
10 or 20 years, 50 to 100 wmillion people may starve yearly.}¥® Add to this the
de-civilizing aspects of unwanted noise and the fact that the noise problem is
becoming more acute with urbanization, and the undesirable aspects of the
optimal alternatives become minimal.

2, Expanding the "Decibel Limit” Concept, As noted earlier, laws are
being enacted on state and federal levels to define prohibited noise in terms of
decibels, 2 measure of the intensity of sound,!®® Inherent in any anti-noise
legislation based on the objective “decibe] limit"” concept are prablems regard-
ing standard-setting, enforcement, and constitutionality,

id., Nov, 24, 1968, § 4, at 5 (full-page ad sporsored by the Campaign to Check the
Population Explosion),

157, See Golding, Ethical Issues in Biological Engineering, 15 U.C.I.A.L. Rev, 443
(1968): Grad, Legisiative Responses lo the New Biology: Limits and Possibililies, 15
U.CLA. L. Rev, 480 (1968) ; Wald, The Evolution of Life and the Law, 18 CAse W,
Ras, L Rey, 17 (1967) ; Hardin, The Tragedy of the Commans: The Populstian Problem
?g;sn?lgzg‘mwd Solution, It Requires a Fundamental Exiension in Morality, 162 Sciexce

3.
138. See, e, NY, Times, Oct, 5, 1969, at §1, col, 1; id, Sept. 22, 1969, at 31,

cals, 3-7,

159, N.Y, Times, Sepr. 22, 1969, at 25, col. 4, See Wall Street J. Dec, 3, 1968,
&t 20, col. 4; N.Y. Times, Dec. 15, 1968, at 55, ¢al, 1; Cleveland Plain_Dealer, Sept. 4,
1968, at 20, cols, 1.2 {Report of the 19th Annual Meeting, American Institute of Bioe
logieal Seiences, at Ohio State Univ,, Sept, 4, 1968) ; Cleveland Plain Dealer, May 23,
1968 at 53, cols. 1.8 See generally P, Eneticn, Tire PnpuLation Bome (1968);
P. Ensuen & A. Enauich, POGruraTioN, RESOURCES AND ENVIRONMENT: ISSURS IN
Humax Ecoiogy (1970),

160, Sep text accompanying notes 107-117 supra,
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In measuring [noise], tnree characteristies of so - ad are significant.
First, sound cannot be separated from its environment. Tlherefore,
when o noise-meter measuremient is made, 1he one sound being
measured cannat be isclated, and the rendieg is affecterd by all the
sounds in the area. A raeter reading is also affected by the physical -
nature of the surroundings and by atmospheric conditions, Second,
since sound intensity is a function of distance, a decibe]l reading is
meavingful only when the distance from the noise sowrce to the
microphone is reported, Third, the decibel is a limited standard of
measurement; 4.¢., it cnlv reristers the intensity of, or pressure
created by, sound wavea, Yet the offensiveness of noise varies with
the frequency as well s with the intensity of sound, Thus, two
noises which repister the same number of decibels on a mater can
soundl touder or softer to the hearer, depending on pitch.'

The traditional type of anti-noise ordinance, which merely limits noise
that is “"excessive or unusual,” may be attacked us unconstitwlional on grounds
of arbitrariness and vaguencss. The new “decibel limit™ laws, while establish-
ing an objective standard and thus aveiding the vagueness problem, may
provide additional problems of enforcement. It is almost impossible to con-
duct measurement tests on crowded highways because of noises from other
vehicles and outside sources, More research is needed to determine the maxi-
mum noise levels for our modern urban environment, and the multitude of
legal problems, outlined earlier, must be attacked belore the dJecibel-limiting
laws can become a truly viable solution.

3. The Quieting Process. In the area of noise pollotion man has twe
alternatives: he can attempt to abate the unwanted and disruptive noise which
pervades his habitat, or he can attempt 1o adjust and adapt to ever-increasing
levels of noise, People beconie accustomed to a steady noise level or familiar
sounds and tend 10 adjust tnemselves and their lives to Uwse otherwise un-
wanted noises, Where convient, chemical pollution—of the air, walter, and food
—ngaise pollution, and light poliution will be sufficiently controlled to prevent
the kind of damaging cffects that are immediately disabling and otherwise
ohvious. "Human beings wili then tolerate without compliints concentrations
of environmental pollutants {whatever their nature and otigin) that they do
not regard a5 a serious nuisance and that do net interrupt social and economie
life, 182

However, min's ability ta adapt to the “quality” dsteriotation of his

_enviranment has ominous inplications, It is probable that continued exposure

to even low Jevels of toxic wgents and pervasive naise will eventually result
in a great variety of delayed or latent pathological manifestations, creating
physiclogical and psychological misery.'® Behaviorally, & similar slow mental

161, Note, supra note 79, ot [11-12 {iootnotes omirted).

. Dubes, Adapting tn Poj'urion, 10 Scinmist & Crrees 1, 3, Jan.-Feb, 1968,
163, [Tlhe worst patliolop:al effects, of environmental pollutants will nat
be detected at the time of exposure; indeed they may not hecome evident
aniil several decader later. Tn other waords, society will become adjusted to
levels of pollution sufficiently low not ta have an immediate nuisance value,
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disintegration may result from noise-induced cogmitive dissonance, thus giving
impetus to what has been characterized as the mass societal neuroses, Insanity
and irrationality scales are based on current relative deviations from what is
tonsidered “normal’ behavior, The frightening aspect of slow societal trends
towards what at an earlier time would have been considered irrational is that
typically neurolic behavior of an earlier time may slowly become the normal
and therefore acceptable level of behavior of a current or future stage of
civilization or de-civilization, What is degeneraius at Time One may be
accepted as sapiens at Tim: Two.

One way for our society to maintain its relative long-term sanity is to
shift to a completely controlled environment. The elephants at Windsor Park
Zoo in London have been fitted and are wearing noise-mufilers on their ears.?®
Soon those members of our society that can affard them will be wearing
“spuce-helmets” which can filter out toxic imputities in the air apd control
the amount of noise that enters the wearer's head, Automobiles in the United
States are already being fitted with air purification systems and are so con-
structed as to minimize the intrusion of outside traffic noises. “The ultimate
long-term objective in environmental control should be to manage society in
such a manner that these products of its activities can be recycled so as to be-
come useful again, instead of being wasted and thereby added to environmental
pollution,"1% Such {uturistic city planners as Dr. Athelstan Spithaus have
already designed smokeless, noiseless, and trafficless cities with completely
controlled environments and recycling systems.?®

ConcLusioN

Tt is obvious that.laws and their just application could provide an effective
coercive force for noise pollution abatement. Zoning is sn important part of
urban environmental planning, and it is applicable ta noise pollution as well as
such other environmental noxae as air and water pollution,##7 Legal compensa-
tion for hearing loss, mental disturbunces, and invasion of one's right of quiet
can also stimulate change in the noise level of our urban and industrial environ-
ments, Moreover, our civilization has the technology and resources to abate

- disturbances from unwanted noise. The ineffectiveness of present solutions to

the quality deterioration of our habitat nevertheless indicates the need for re.
evaluating both the methods used and the goals desired in environmental law.,

but- this apparent adaptation will eventually cause much pathological damage
in the lduft poputation and create large medical and socia? burdcfas. mags

164, N.Y, Times, Oct, 17, 1969, st 45, col. 8; id, Sept. 28, 1969, at 80, cals. 4.7,

165, Dubos, supra note 162, at 6, eiting Spilhaus, The Expenimental City, DaenaLus,
Fall 1947, at 1129,

162‘5 See, e, N.Y. Times, Dee. 31, 1967, § 4, at 7, cals, 1-7; Spilkaus, suprq
note 165, .

167, See A, Brra, supra note 4, at 103-105; C. W, Kosten, Esfablisthiment of Zones
ond the Right For Quirl, in ProcEEDINGS oF THE SECOND [NTIRNATIONAL CONCRESS
sox Nope Amamiaenr, Salthurg, 1962,

t
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Future environmerlal frogiams must be synoptic in theit approach; no
small facet of our complex cui.ural am! technolopical system can be overlooked
without incurring the hazarc. of it dysfunctionality, the Jong-tenm dis-
ruptive and unwanted consequenices of policies which attempt to solve paly-
centric problems and which olerwise, at least in the short-term, appear
functionally viable solutiony ;0 immw'inte socio-economic problems.!® Teday
many of the central ecolegica! issues woe essentinlly “legal” in nature, but the
success of any legal policy 7or environmantal control must ulimately be
evaluated in terms of its long cesiw viro i To help make this evaluation, law-
makers must turn to the scicace of human ecology. Human ecology is still a
young science where advance; ic.ots “depend in part on mutual understanding
and cooperation among social and natural scientists and humanists, and ia part
on the development of new matlads fur studying interacting processes in
complex systems."'™ Lawyer: end leg) scholars cant and must participate in
this cooperation and developizzent if leend solutions are to be successful.

The types of solutions wecessiry 1o avoid the impending environmental
erisis will obviously place great sinains upon basic political and economic
axioms. Such concepts as zeva population growth!?® and no “no-growth eco-
nemy" 7 require a shift in viiues away from quantitative and toward qualita-
tive criteria. The most func.mental questions concerning our enyironmental
crisis, therefore, are ethicai ones: Will @ natjonal policy of negative population

168, "A ‘probleln is ‘palycens -fe’ when it lavolves a complex of decisions judgment
tibon edch of which depends wpo  vae jwlnent 1o be made wvpan each of the others.”

. Haar & A, Sacks, Tae Litat socii; Basic PROLBLEMS IN THE MAKING AND
ArpLicaTioN oF Law 669 (rene, ¢.l, 1958), For a legal example of latent dysfuncticnality
because of only unidimensional iuceess n socially engineering a chan?e in female
mobilization in Central Asia, o'+ Massell, Law or_an Instriment of Revolutionary
Chanﬁ in a Traditional Miltiew: he Caie o] Soviet Central Asia, 2 Law & Sac'v Rev,
179, €21 (1968). See gemerally L(rvavon, Sceisl Prablems and Sociological Theory, in
Contearoaazy Soctat Puowtim: 697 (R, Muton & R. Nisbet eds, 1951) ; Funcrion-
ALtss IN TRE Social Sciesces. Tue Steewcrd aNp Lisits or FuncTiomauisa
AvtasoroLocy, Econnaics, Puiticat Soukce, anp Sociotosy (D, Martindale ed,

3.
169, N.Y. Times, Jan, 12, 270, st 73, cols, 3.6, See aise Hardin, gupre note 157,
170, A population rate grov-i ¢f zere eccurs when the number of hirths equals the
number of deaths, Obviowsly, avy progrin® to reach this end, would clash with the
"ﬂfht to propagate,” Compare Sxinner v, Oulahoma, 316 ULS, 535 (1942), with Buck v,
Bell, 274 0.5, 200 (1926}, Prow:asor Kinysley Davis, director of international popula-
tion and urban research at the University of California and an ndvocate of the zero
population growth concept, has stated tha! such a drastic reduction in births would
necessarily require not on'y a clange in sxisting laws hut alio absolute government
regulation of the size of familie:—a conept that most nations have found Impossible
to accept. "In m more Orweilian guise,” writes Davis, “such eontrel might include
peespure through limits on avarability of housing, manipulation of inflation to force
mathers lo work, Increased clty congestion by the deliberate neglect of transit systema,
and increased personal insecurity through rigged unemployment.” Traw, Nov, 24, 1967,
;&07? 956‘!7') Davls, Population Policy: Wil Current Programs Swuccesd?, 158 ScitMce
171, The cencent of a "no-r;.-ow.th.rcm.mm{}' way discussed extensively at a recent
meeting of the United States Coumission for UNESCQ held in San Franciseo, Calif,,
on November 24-28, 1969, Bawc lly, the concept means of repudiation of the tenet of
bigness and perpetual cconomir - xpuension for the more optimal and qualitative concern
for the ultimate conyumer and tie envirasment in general. Ses N.Y. Times, Nov. 28,
19?9,;}‘26, cols, 2-5; ¢d., Jan. 11, 1970, § 12, ut 22, col. 1; ¢d., April 12, 1970, § 1, at 40,
cols, 34, .
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growth or of negative economus grawth enhance the freedom of human beings
as individuals, and will it enchitnce iustice for all human beings a5 members of
society P “These two ethical ideals of individual freedom and distributive justice
often are, or seem to be, morc or less incompatible,- The task of law-givers
throughout history, however, has been to strike a workable balance between
them,”!12 So it must be as we prepare to meet our environmental crisis.

Environmental destruction has always been an aesthetic problem, but to-
day it also involves the survivol of mankind as a species. In the area of noise
pollution, we are not dealing or.ly with the maintenance of our own sanity, hut
also with the mental well-being of cur children and our socicty as a free and
ratlonal civilization, To paraparase Arthur Schopenhauer,)™ the amount of
noise which any civilization ca-: bear undisturbed stands in inverse proportion
to its mental capacity, and may therefore be reparded as a pretiy fair measure
of it. Qur ability to meet our environmental crisis may be a test of our in-
telligence and ultimately a test of the survival of our species.

172, N.Y. Timen, Jan, 12, 197G, st 75, cob. 6. {Anticle by Dr. Roger Revelle, Richard

Saltonstall Professor of Population Policy and director of the Center for Population

Studies at Harvard Unlveralug.
A. Scuorxngaure, On Noise, in 2 Tz World as Wit and Joza 199 (H.

Haldane & J. Kemp trans. 184)




