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PREFACE

This is the third of a projected six Environmental Retource Pachets produced under a grant from the Exxon £du-
cation Foundation. It Is the first of the set of four for which prepaid orders of $3.00 have been collected.

The first two packets of the series, "Energy and the Envirenment" (published Januury 1973, 62 puges, in-
cluding a review article and 46 reviews of references) and "No Deposit, No Retum: Muncipa! Solid Waste Manage-
ment" (published April '73; 78 pages, including a review article, 89 reviews of refercnces, and an appendix on
sources) are out of print. We now have g sufficient number of asdditional reguesis 1o justify reprinting them. Since
we have exhausted our funds for printing and mailing we must charge $1. 00 per packet for these and enclose an
order form with this mailing for your conveniance,

Az we have become more expert at this business of pecket production we have greatly broadened our searth
procedures and thus Increased significantly the amount of material we must vead, sclect, and review. This has
delayed production of Noise Pollution well beyond our expected publication date, but as you see this is our most
ambitious pucket to date.

The topics chosen for the remaining three packets are:

Urban Mass ‘Transportation
The Automobile and Air Pollution

Technological Assessment

These will be malled to those who have ordered therm us soon as they are completed,

Negotiations are cwrently underwuy which may allow us to continue the ERPP activities. We are seeldng
funds to do the complete revision and updating of the "Energy and the Environment" packet tat the last year's
explosion of information suggests, We ere also hopeful of receiving EPA support for some further peckets; the
first two of which will cover industrial and municipal water pollution. We will hope to announce such develop-
ments in the next mailing.

We remain as always appreciative of any comments on or suggestions for improvement in this or future

packets and look forward to u continuation of our mutual activities to impreve the basls of environmental education.

John M. Fowler
Project Director
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NOISE POLLUTION: AN INTRODUCTION TO THE
PROBLEM AND AN GUTLINE FOR FUTURE
LEGAL RESEARCH

JAMES L. HILDEBRAND*

I have long held the opinion that the amount of noise which anyone
can bear nndistnrbed stasds i inwverse proportion to his tnental
capacity, and anay therefore be regarded as a prc!!y fair casure
of it. ... Noise is a torture to all intellectual people

INTRODUCTION

Noise is one of the scourges of the modern world, It is an unwanted
product of our technological civilization, and is becoming an increasingly
dangerous and disturbing environmental pollutant. There is a growing public
awareness and even some progress in the fight against air and water pallution,
but a third jeopardy-—naise pollution—has only recently begun to gain atten-
tion, Since the industrial revolution the daily lives of people, particularly in
urban environments, have been invaded by unwanted and disruptive sounds.
Traffic noise, which has been generally accepted without complaint until
recently, has become intoleralily noticeable. Not only is the actual number
of operating motor vehicles increasing annually (an incrense of 11.5 million
cars and trucks in 1969 alone),” but there is also an upward trend in speed
and weiglt, plus an almost universal adoption of the diesel engine for com-
mercial vehicle use. However, the greatest increase in the urban noise level
has been brought about by the introduction of the turbojet enpgine into
commercial airline operation, It ean be argued that the antagonism evoked
by aircraft noise has stimulated a more critical public attitude toward noise
in general and has drawn attention to other sources of unwanted sound which
were previously talerated. The advent of the supersonic transport {SST) is
creating a global dimension to what is already a major national noise problem,

Noise has always been with us, but it has never heen so obvious, so
intense, so varied, and so pervasive as it is today. Background noise? has
increased at o rate of one decibel* a year an the A scale (a seale devised to

* AB, Hamilton College: 1.D., Case Western Reserve University; LL.M, Candi-
date, Flarvard Law School. Member of the Cthio Bar,

The author is currently editing a selection of essays to be published in book form
under the title Noise Porsution asp TeE Law (], Hildehrand ed.), All rights of future
publication of this article are reserved by the autlor.

1. A. ScuorENitaver, On Noise, in 2 Tue WonLo as WL axp Ipea 199 (H,
Haldane & I Kcmp trans. 1844),

2 Times, Jan. 11, 1910 § 12, at 18, col, 3. This figure is predicted to increase
to 15 mllhon annually by the end of the 1070's. Id. There are over 99.9 million mator
vehicles in the United States today, See NVY. Times, Apr. 26, 1970, § 1, at 22, col.

3, See notes 28-31 and accompanying text infra.

4, The deeibel is 2 unit measure of sound intensity and is caleufated from the Jevel
at which sound becomes audible to the human ear. One decibel represents the lowest

#%  REPRINTED WITH PERMISSION FROM COLUMBIA LAW REVIEW
voL. 70, PAGE 652 (APRIL 1970)
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NOISE POLLUTION 653

give greater weight to high-pitched sounds, which are more aunoying to the
human ear than low-pitched sounds). If this increase continues at the same
rate for the next 30 years as it has for the last 30, it could become lethal®

Since the intensity of sounds doubles with every six decibels, it will take.

only six years to double the loudness of city noise, “The strength of the
general noise background in some of our communities is now four times what
it was in 1950, and 32 times what it was in 1938”0

Noise may affect one’s health in subtle ways—hoth psychologically and
physiclogically. 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, recently stated: “At an un-
expected or unwanted noise, the pupils dilate, skin pales, mucous membranes
dry; there are intestinal spasms and the adrenals explode secretions. The
hiological organism, in a word, is disturbed.”? Noise also causes a loss of
nervous energy to the detriment of the health and weil-heing of the individual,

Moreover, noise pollution may be a major factor in creating individual
cognitive dissonance as well as mass socictal neuroses. As the neise level in-
creases, man like other animals becomes more irritable and more prone to
irrational and neurotic behavior® An interesting correlation might be made
between our nation's increasing crime rate and increasing urban noise level,
The problem has also become an economic one. The World Health Organiza-
tion estimates that lowered cfficiency and increased errors caused by noisy
working enviranments result in o loss of §4 Dillion per year to American
industry.® In 1961 a Time estimate placed the cost of noise to American

audible sound and each additional] decibel represents a tenfold increase in volume. For a
discussion of the physical properties and the measurement of sound see A, PETERSON &
E. Gross, Jr, Hanpnoox oF Notse MEASUREMENT (5th ed. 1963) ; W, Bunrys, Noise
AND MAN 10.81 (1568): A, BeLL, Noise: AN Qccueationat Hazanp axp Punplic
Nursancr 5B-6! (1966). The decibel measurement, however, cannot measure ecither the
subjective impression of noise perceived or the degree of mental disturbance caused.
For example, the 50 decibel change of intensity between the rustling of leaves and the
sound of peeple talking is far less noticeable than the next 50 decibel ingrease from
the sound of people talking to the roar of a jet plane. Sce gemerally notes 85-8% and
accompanying text infra,

Noises Takes Tell, Says Experts, Topav’'s Heaury, Qct. 1967, at 87, eol, 1; sec
olso Conn,, Our Noise, Anerican Learon Macazing, Feb, 1968, at 30; Bailey, The Sound
of Maduess: "Noise is a Slow Agent of Death’” NY. Times, Nov. 23, 1969,
(Magazine}, at 46,

6, Conn, supra note §, at 30. Many noise levels encointered in urban arcas today
exceed standards found injurious in industry. Dougherty & Welsh, Community Noise
and Hegring Loss, 275 NEw EncLann J. Mencive 759 (1966) ; See Dep'r Housing
AR UrnaN DeviLoeMeNT, Moise in Urban and Suburban Areas, TEoNNical, StuUbres
Procranxt oF Feoeral IMousing Apsrxistration (1969); Ostergaad & Donley, Back-
ground Noise Levels in Suburbas Communities, 36 J. Acousr, Soc. Aa, 409 (1964);
Srevens, Commnunily Noise and City Planning, in Hanbnoox oN Notse Contron 35-1
(D. Harris ed, 1957),

7, Noite Takes Toll, Say Experts, Tovpay’s Heartn, Qct, 1967, at 87, col. L.

B. Ser notes 28-49 and accompanying text infra.

9, Mecklin, I¥'s Time to Turn Down All That Noise, Forrune, Qct, 1969, at 133,
For n discussion of one company's early attempts at combating industrial noise, see
Scholtz, Combating the Traumatic Effecls of Industrial Noise, 7 CLeve-Mar, L. Rzv,
260 (1958). See also Miller, Case Histaries of Machine and Shop Quieting, in Noisk
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—
; industry—{or compensation, lost hours, and decreased efficiency—at $2 million
a day1®
p— The present state of allairs leaves little room for man te be sanguine.
; But how did we get into such a situation? The primary reason is the same as
L in other areas of environmental pollution—social and legal measures were
i — not taken to prevent it, and for the failure to act in time the public authorities
Pt bear the major responsibility. The increase in noise bas been accepted as a
: natural process, as a price to be paid for our technological progress, lLaw,
;f o justice, and public authorities all have capitulated to technology.
i 4 : Yet, it is perhaps unfair to make modern technology the scapegoat of all
: our social and ecological ills. The pessimistic attitude—that technology has
: P become an end in itself, that it subjects man to its demands rather than serves
o human needs, that it is inherently destructive of personal freedom, and that it
fe wiil make the world totally uninhabitable or at least deprive it of all hope and
: benuty—is based upon a vast oversimplification. The converse—that technology
; = is a universa! solvent which has not only liberated Western man from the
oy bondage of poverty and disease but will assure global prosperity and universal
; m happiness for future penerations if only applied vigorously—is likewise sim-
I . plistic.!! There is a more rational and balanced attitude somewhere between
Pt the two extremes:
~ Between these two extremes lies the view of those who recognize
1 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 been greatly im-
proved by technological advance and wonld deteriorate rapidly in a

! period of technological stagnation; that a technological culture, al-
i) 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

S

-
3 and death, The choice, from this perspective, is not between the
el abandonment of technology as a tool of human aspiration and the
uncontrolled pursuit of technology as though more tools invariably
-— meant a better life, The chaice, rather, is between technological ad-
o vance that proceeds withowt adeguate consideration of its conse-
- quences and technological change that is influcnced by a deeper
i concern for the interaction belween man's tools and the hwman
P environment in which they do their work®
l .'___j thucrlon,ﬁ?l-% (L, Beranck ed, 1960} ; Karplus & Bonvallet, A Noise Survey of
! Manufacturing Indusiries, 14 An, Inous, Hye, Ass’'n ). 235 (1953).
10, Time, Jan, 2, 1951, at 29,
T 11, Fouse Comm, on ScrENCE aAND AsTRONAUTICS, TeciNorocy: Processes oF
AssessMENT AND Croice, REPORT OF tnk NATIONAL ACADEMY oF SciEnces 2 (July
) 1969). For n discussion of these and other oversimplified views about technology, ree
Mesthene, The Role of Technology in Saciety: Some General Implications of the Pro-
gram’s Research, in Hanvann Univeusity FProGraM oN_ TecunoLoGy AND SOCIETY,
- Fourtym ANNuat. Rerort 19671968, ot 41-43 (1968), See generally E. MEstueny,
? J TecuNoLogicAL Ciance: Its Impacr on Maw ann Socrery (1970).
- : 12, TecuNoLocy ;: Processes or AssESSMENT aNp CHOICE, mipra note 11, at 2.3,
.
s
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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 shown actually to kill
people, there was action. Fortunately or unfortunately, a direct enuse and effect
relationship between excessive noise and death cannot yet be shown® How-
ever, the bell that is tolling 1s a loud one, and it is getting louder. If complete
environmental deterioration is to he avoided, we must view the world, in
Barbara Word's terminclogy, as a spaceship Earth which is capable of carrying
only so much cargo and whose environmental 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 outdated municipal noise ordinances are not suificient to protect individual
rights and public health and safety from the damages caused by noise pollution.
Even recent legislation, embodying modern scientific andiometric concepts, has
had enly limited success. Ultinmtely, the quicting process will not gain impetus
until individual outlooks 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 manufacturers of noise-producing items and public pressure can
become an effective catalyst for sccuring particularized legal regulation of
specific noise-producing sources,

The purpose of this article is to provide an introduction {o the practical
problems surrounding noise as an 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 physical and mental well-being of
our society and its members will emphasize the current need for legislative
as well as judicial regulation. The article will also discuss the various sources
of noise pollution and what can be done to ameliorate their disruptive in-
fluences. Finally, an outline for future legal research to meet the needs of

13, It is rumared, however, that the latest exotic weapon for military use in Vietnam
is a_siren capable of emitting 200 decibels—a sound intense ¢nough to literally “bait”
the inner ear. Dreher, It's Getling Noisicr, THE NaTioN, Sept, 18, 1967, at 238-3Y,

14, In the last {ew decades, mankind has been overcome by the most fateful

change in its entire history, Modern science and technology have created so close

a network of communication, transport, economic interdependence—and potential r

nuclear destruction—that planet carth, on its journey through infinity, has

acquired the intimacy, the fellowship, and the vulnerability of a spaceship.
B. Wann, Spacesuir Eantir vil (1966).

15. Ecolagy is the science of the relations betweaen erganisms and their environment,
Ecomanagement can be defined as the public management of all natural resources,
including space and air. See J. Maypa, ExviroNMENT AND Resounces: Froar CoNskrva.
TION T0 [LCOMANAGEMENT (1968),
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planned and rational ecomanagement in the area of ncise pollution will be
sugpested.

1. Tur Errecrs or Noist PoLLuTtion

As in other areas 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 loss 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 to the deterjoration of his environment further
complicates attempts to measure the effects of noise pollution in any abjective
fashion. “It is possible to hecame ‘acclimatized’ to some noises, althousgh only
to the extent that one may became less aware of their subjective effects,
However, the reverse may also occur and the noise become more noticeable,’’:"
For simplification, this discussion will divide the effects of noise pollution on
the human organism into physiological effects—including hearing loss, occupa-
tional deafness, and noise-induced diseases-——and psychological and bekavioral
effects—ineluding annoyance, speech interference, fatigue, psychosomatic dis-
orders, tension-related diseases, sleep interference, and mental illness. The
effects of infrasound and ultrasound 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 adults
and 3 million children suffer some form of hearing loss.?™ Airhorne sound is

16. A. Bewy, supra note 4, at 33, ,

17. Brower, Noise Pollution: /1 Growing Menace, Satuavay Review, May 27, 1967,
at 17. There are several types of deafness: (1) nerve deafness, samectimes called inner-
cat, perceptive, or neurosensory deafness, in which noise is the usual cause; (2) con-
ductive hearing loss, in which there is interlerence with the conduction of sound to the
inner-ear; (3) additive or mixed hearing losses due to a combination of the phove; and
(4) functional deafness, which is due to psyeliological facters or to malingering. A, Berc,
supro note 4, at 22, Sec generally J. BALLANTYNE, Dearnkss (1960); H. Davis &
S, SiveraaN, HEARING AND DEAFNESS (1961). On the nechanism of hearing, ser
T, Lrrter, Tie Puysics or tHe Ear (1965) 3 I, WititrieLy, TuE AubiTony PaATHWAY
(1967); A. Grorws, Norse ano Youn Ear (1958).

Until recently it was generally thought to be a physiological effect of aging that
the ability to hear high tones gradually diminishes starting at ahout age 32 for men and
age 37 for women, However, it is now believed by some doctors, including Dr, Samucl
Rosen, consulting car surgeon aud clinical professor of otology at New York's Mount
Sinai Hospital, that this hearing change, catled presbycusis, is not a natural bearing loss
hut rather is_caused by the general noise level in our society. Sec Rosen, FPreshycusis
Sindy of 6 Relotively Noise-[rec Population of the Sudan, 71 AnwaLs or Omungy,
RixoLocy & LaryNoovocy 727 (1962) ; Rosen, Hearing Studics in Selected Urban-
Rural Populations, 29 Transacrions ov THE N.Y., Acapemy oF ScieNces 9 (1946}, Of
course, it is possible that factors other than noise cause a loss of hearing which corre-
lates with age in Western soclety, Dr. Roy Sullivan has suggested that atherosclerosis
and hyperiension are twa other possible factors, and he warns that Dr, Rosen’s findings
shou]vfpbe interpreted “with caution, in_light of cultural, hereditary, dict and ather_en-
vironmental differences between the [Sudan and Western] societies.” 113 Cong, Rec.
HG70 (daily ed, Jan. 26, 1967). See generally A, BELL, supra note 4, 41-43; ‘W, Buans,

rirgra note 4, at 17-18,

- R T S
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a variation in normal atmospheric pressure,’ and the response of the ear 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 deafness, which occurs when noises damage the hearing mechanism to a
point where the sensory nerve function is depressed, In the process of hearing,
sound waves are transmitted 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 expesnre to excessive noise can cause marked changes in
the cells of the hair-like sensors, causing a hearing loss which may be perma-
nent.® A more exceptional hearing damage, called acoustic trauma, or biast
traunmn, is caused when a sudden burst of noise, such as punfire, ruptures the
eardrum or disrupts the chain of small bones that transmit the sound within
the car to the auditory nerve. Explosive noise may also affect the inner ear,
producing cochlear damage and permanent nerve deafniess.”

Not only the intensity of noise but such factors as duration of exposure,
distance {rom the source, and frequency must be considered when assessing the
prabability of both correctable and irreparable hearing damage. Obviously, the
longer the exposure the greater the damage, The intensity of sound diminishes
over distance, with a propressively greater reduction as the frequency in-
creases. Mureover, higher frequency sounds, such as that created by a turho-
prop airplane, are more disagreeable and dangerous than those of lower
frequencies.®

18. A. Pererson & E. Gross, Jr, supra note 4, at J. Sound can be defined as a
mechanical disturbance or an oscillation in pressure, stress, particle displacement, particle
velocity, etc, propagated in an elastic medium, of such character as 1o be capable of
exciting the sensation of hearing. By extension, the term sound is sometimes applied to
any disturbance, ivrespective of frequency, which may be propagated as a wave totion
in an elastic medium, The medium in which the source exists is_often indicated by an
appropriate adjective, 2., airborne, waterborne, structureborne, Sound can also be de-
fined as the sensation of hearing excited by mechanical disturbance. Disturbances of
frequency too high to be capable of exciting the sensation of hearing are described as
ultrasonic. Hypersonics is the name given to ultrasonic disturbances in a medium, whose
wavelength is comparable with Lhe inter-molecular spacing. Disturbances of frequency
too low to be eapuble of exciting the sensation of hearing are described as infrasonic.
See id. at 213; BriTisi Staxpanns INstiturton, BS66], GLOSSARY oF ACOUSTICAL
Terms (1969). For a discussion of the physical properties of sound, see W, Bunns,
sipra note 4, at 10-31; W, HarL & O, MATTIEWS, l%c:umn (2d ed. 1965} ; L, KINsLeR &
A. Frev, FUNDAMENTALS oF Acoustics (1962); R. Sternens & A, Bate, Acoustics
AND VIDRATIONAL Priysics (1966),

1291. St}c W. Bunrns, supra note 4, at 69; Brower, sufra note 17, at 17; discussion in
note infra,

gtll }_(}:hmann, Noise and Flealth, UNESCO Cougirr, July 1967, at 26.

Two physiciang, Dr, John D, Dougherty of the Harvard School of Public
Health and Dr. Oliver I. Welsh, chief of the Audiology Unit of the Veterans
Administration Outpatient Clinic in Boston, made & study of loss of hearing in
the high frequencies, Their report was published in the New England Journal
of Medicine [Vol. 275, No. 14, Oct. 6, 1966, at 759]. In the process of hearing,
they explained, sound waves are transmitted to the inner ear's cochiea, a shell-
like chiamber which js lined with hairlike sensors. High-frequeney sounds are
analyzed by the car at the front of this chamber, while the low-frequency sounds
are dealt with all along the path of the inner cochlea. Consequently, there is
persistent wear in that one small area where the high-frequency sounds impinge;
this avea wears out first. The two physicians also noted marked tissue changes
in the hair cells during noisc exposure. According to Dr, Dougherty, “the hair
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Loss or partial impairment of hearing is not the only physical damage
that can be caused to the human organism by noise pollution. There is a grow-
ing concern that other serious physical difficultics may be caused or aggravated
by the increasing noise in the urban environment.®® At a recent meeting of the
American Association for the Advancement of Science, it was agserted by
Dr. Lester W. Sontag that the human fetus may be damaged by noise pollution
either directly by such violent noise as soni¢c booms, or indirectly by the
mother's psycho-physiological reaction to excessive noise.®® On the adult level,
physicians 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, gastrointestinal disorders, and
allergies, as well as endocrine and metabolic effects.”® A recent report by the
Federal Council for 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 physiologic func-
tions of the human body."*" Dr. Vern O, 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 2 slow

agent of death.”’??

B. Psychological and Behavioral Effects

Noise can be defined simply as one or a group of loud, harsh, nonhar-
monious snunds or vibrations that are unpleasant and irritating to the ear?®

cells regenerate themselves after nolwe exposure; but after long-term exposure,

it s entirely likely that they will wear ont altogether,”
Rrower, supra note 17, at 17,

22, See, e:g., Hearings on Noise: Its Effect on Mon and Mackine, Before the Special
Intestipnting Subcomm, of the Hownge Comm, on Science and Axtropautics, 86th Cong,
2d Sess, Kt\ug. 23-25, 1960) [hercinafter cited as Hearings on Noise); AMERICAN Ass'N
FOR THE ADVANCEMENT OF SCIENCE, Symposium: Physiological Effects of Audibie Sonnd,
Boston, Mass,, Dec. 28.29, 1969 [hereinniter cited as AAAS Symposium], discussed in
Welch, Phytiotogical Effects of Audible Sound, 166 Sciexcr 533 (1969) ; N.Y, Times,
Dec, 29, 1969, at 1, cols. 4-5, The papers presented nt the AAAS Symposium are
scheduled to be published Tater this year by the Plenum Press.

2). Sontag, Effrets of Noise During Pregnancy Upon Foetal and Subsequent Adult
Rehavior, at AAAS Symposivm, supra note 22, discussed in N.Y, Times, Dec. 29, 1969,
at 1, cols. 4-5, and 25, cal, 2.

24, Rosen, Noise, Hearing and Cardiovaseular Funclion, at AAAS Symposium,
supra note 22; Rosen, Hearing Loss and Coronary Heart Discase, B2 AncHIVEs oF
OroLanyncoLogy 236 (1965) 3 Rosen, Relation of Hearing Loss to Cardiovascular
Disease, TrarsacTions AM, Acan, OrariaLMonoGy aNp OrtoLaryncorocy 433 (1064),
See alto NJY, Times, Mar. 19, 1967, § 1, at 42, col. 1 (report of Dr. Samuel Rosen at
Conference on Noise Control, New &ork); Ragon, I'mpact, WorLo Hrzarrr, Feb.-Mar,

1966, at 26-28,

25 N.Y. Times, June 23, 1967, at 22, eol, 2 (report of Professor Lee E. Farr to
American Medical Ass'n Conventfon); illum, Noise: How Much Can We Takel,
McCarrs, Jan. 1967, at 113, See geacrally AAAS Symposium, supra note 24,

26, Rerort or tng CoMmuM, oN ENVIRONMEMTAL QUALITY oF THE FROERAL Couxcin
ror Scienck AnND Trernotocy, Notse: Sount WrtRout Varusr 3 (1968) [hercinafter
c;liti asIN]oxs:: Souxn Wrranour Vawuz], discussed in NJY, Times, Nov. 10, 1968
af £o

27, Quoted in Bailey, .mrra note 5, at 131,
28, Nolse is any undealred sound. By extension, noise is any wnwanted dis-

turbance within & wseful frequency band, such as undesired electric waves in any
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“Whether a sound becomes noise—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 music may still be considered beautiful by an appreciative listener,3®
wherecas even minute seratching and extremely weak sounds can be a disturbing
noise. Since annoyance is largely an individual response, and varies with
persons and situations, it can be said that what makes a sound a noise is a
matter of psychology rather than acoustics,

A sound which we associate with something pleasurable is far less

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

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

for example, and the children next door always seem to make more

naise than our own. So whether a sound is regarded as a noise and

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

ship with the person who hears it
In determining whether a sound is a noise, mental attitude and environment
are of major importance,* and it is interesting to note that groups of people
with different backgrounds of work experience have differing annoyance
thresholds,3?

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 is possible to obtain some

transmmission channel or deviee . . . . Noise is an erratic, intermitient, or statis-
tically random oscillation . . . . If ambiguity exists as to the nature of the noise,
a phrase such as “acoustic noise” or “electric neise” should be used . . ., Since
the above definitions are not mutually exclusive, it is usually necessary to depend
upon context for the distinction,
A, Perepson & E. Gross, Jn., supra note 4, at 210,
29, AsrricaN Mestcal. Ass'N, Noise and Its Health Effects, Human DeveLop-
MENTS IN AcTion, May-June 1967, at 23,
We shall apply the term noise to describe sounds which are unwanted and
possibly also loud and abjectionable, The criterin are thus subjective, The very
nature of these dafinitions presupposes a very wide range of reactions by different
Ecaplc to the same sound, hut if the sound is sufficiently loud or long-lasting, or
oth, ot if it has some peculiarity in quality or time pattern, jt will be found
disagreeable by sonie people. By and large the louder the noise the greater the
number of people who will find it objectionable; with certnin noises, a larger
roportion of those exposed will be likely to object strongly.
W, Burss, supra note 4, at 7-8. . : L
30. Even desired sound can be damaging, whether you call it noise or not:
In Melbourne, Australia, noise researcher R. I, Burton set out to discover why
he was noticing “tender ear' in two or three percent of teen-agers. He went
to a rock’n roll teenage dance and clocked 114 decibels of sound, a dangerously
high level for the ear to tolerate, He came awuy_rrcdicting that many teen-agers
who subject themselves to this wanted noise will Jose thefr hearing earlicr in
life than usual, and many will be deai at 40,
Conn, supra note §, at 32. See also Medicing, Going Deaf from Rackw'Roll, Tive, Aug, 9,
1068, ot 47; Not Exactly Music to Your Ears: High Sound Levels of Rock-and.-Roll
Music, Consumens Reront, July 1968, at 349; Rock Physically Unsound, Scirnce
Dicest, June 1968, at 67,
31, Lehmann, supra note 20, at 26,
32, A, Bery, supra note 4, at 33,
33, See Kryter, Noise Conirvol Criteria For Buildings, 3 Noisz Contror, Nov.
1957, at 14; Noise: Sounp Wrrmour VaLue, supra note 26, at 2.
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indication of the gencral degree of annoyance or distress. On the slatistical
basis of replies to speeific 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.”?4 It can be generally said that the louder the noise and the higher
the pitch of its components, the greater the annovance is likely to be; other
factors are the characteristics of the sound and the medulation of loudness
and pitch.

Another behaviorally disruptive cffect of noise is its interference with
speech communijcation. 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 consenants 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 neises increase an individual's threshold of hearing, and
the extent to which the hearing threshold is incressed is called the speech
interference level and can be expressed in decibels. “Discontinuous or impul-
sive noises often produce less interference than expected because speech that
is partly masked may be complemented by interpolation or gesture to make
good the gaps in what is actually heard.”37 The necessity to talk loudly or the
extra effort caused by misunderstandings due to speech interference may cause
fatigue. However, because of differing individual reactions it is not easy to
prove that employees become muore tired working in noisy surroundings than

in quiet ones,*®

3, W. Burxs, mipra note 4, at 101,
35, See  Grimm, Perception of Segments of English-Spoken Consonani-Vowel

5
Syllables, 40 J, Acoust, Soc, An, 1454 (1966) : Fairbanks & Miron, Effects of Vocal
Effort Upon the Consanant-Vowel Ratio Withis the Syilable, 20 1. Acousr, Snc. Aar,
621 (1957) ; Kryter, Williams & Green, Aunditory Acuity and the Perception of Speech,
34 J. AcousT. Soc. Aw, 1217 (1942).

36, See Webster, Speech Convnynications ar Limited by Ambient Noise, 37 .
Acousr, Soc. AM. 692 (1965), For a discussion of masking, see nate 52 infra.

37, A, Berr, supra note 4, at_ 31, For a discussion of non-verbal communicaion, sov
Rasenthal, Unintended Commmunicalion of Interpersonal Expectations, 10 AMERICAN
BriraviorAL Scientist 24 (Apr. 1967) ; Communication; What's in a Glance?, TIME,
Oct. 17, 1969, at 74; N.Y. Times, Sept. 28, 1969, § 1, at 53, col, |. See alro Bacon, The
Man Who Reads Nature's Secret Signals, NatioNat Wirorire, Feb-Mar. 1969, at 4.

38 A, Ben, supra note 4, at 35 citing Pugh, Noeise—Naxious or Nire, 15 An,
Inpusme, Hya. Ass's Q. 127 (1954), Similarly, the claim that nolsy working environ-
ments cause a1 loss of employee morale is & matter difficult to assess objectively. “In
general, marale i3 related more to the degree of ego involvement in one’s wark than to
noise levels or other disturbing conditions.” A. BEwL, sipra note 4, at 35, citing Felton &
Spencer, Morale of Workers Exposed to High Levels of Occupah'anaf Noise, 22 An.
Inpuste, Hyvc, Ass'N 0, 136 (1961), Because of psychological considerations, often re-
sulting fram the participation of employces in noise-effect investigations, employee work
performance may improve temporarily under simulated noisy conditions. See discussion
and cltations in A. BELL, supra note 4, at 34,
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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 least serious impair-
ment to the human organism caused by noise pollution. Both of these doctors
point out that one no longer has to werk in a boiler factory to suffer noise-
induced psychological and physiological damage, Day and night most of us
are exposed to a general racket, These noises are now being recognized as a
major factor in the celebrated “tensions' of modern living; they contribute
and aggravate all of the tension-related diseases—from stomach ulcers,
neurases, and mental illness to allergies and cardiavascular and circulatory
diseases, B0

Dr. Knudsen calls the total effect of the background roar of modern
life “decibel fatigue,” and says that millions of Americans suffer from
it. Dr. Rosen believes that medical science will one day recognize an
entire “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 it is recognized.*?

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

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

individual may be unconsciously building up nervous tension due to

noise exposures, This may cause a person thus exposed to noise
suddenly to be catapulted into an act of violence, or mental collapse,

by some seemingly minor sounds which drive him beyond the point

of endurance. Many persans who are using tranquilizers may be

treating the symploms rather than the disease !

Persons exposed to unwanted noize easily become irritable and un-
sociable: ““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 doing
equivalent jobs, but who are not subjected to similar noise stresses.4* There
is evidence of increasing concern relating to the effect of noise on the
efficiency, performanee, and concentration of factory workers and office em-
ployees. It has been reported that astronauts subjected to a reproduction of
the 145 decibel sound of a jet engine at full thrust experience difficulty in
carrying out simple arithmetical operations, and tended to put down any
answer in order to end the experiment,4® “In many cases, [people working

39, See notes 22-36 and accompanying text supra, For additional citations, see A,
B tiepra note 4, at 34,
4, Conn, supra note 5, at 31-32 (emphasis added).
21 9-% Co;;umu ror A Quier City, Inc, FivaL Reeorr & Recoxaenpations, July
f , at 24,
42, Lehmann, supra note 20, at 3031,
43, A. Bty supra note 4, at 34,
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in a noisy environment] make more mistakes and their thinking gets slow and
fuzzy, Often they carry a burden of resentment and irritation, have more
‘sacial conflicts’ at home and on the job than workers in quieter surround-
inps."14 Qbviously, unwanted noise that is deleterious to an indivicual's well-
being and that also decreases working efficiency will add sipnificantly to the
costs of production and industry, As noted above, these costs cansed by lowered
efficiency and increased errors have been estimated to result in an annual $4
billien loss te American industry,15

One of the most disruptive effects of noise pollution, both physically and
mentally, is loss of sleep. Even when the sleeping area s quiet a person
may be kept awake by a ringing sensation in the cars, called tinnitus, which
may have been caused by exposure to excessive noise several hours earlier.
Adequate sleep is a physiological necessity, and noises which preveat sleep
can be said to be prejudicial to physical health.*® Victims may also '"develop
psychotic symptoms because their dreams are interrupted.”” Because of the
individual and personal peculiarities in the reaction te noise with respect to
interference with sleep, it is virtually impossible to lay down rules of a
practicable nature for preventing such disturbance., Maximum permissible
noise levels for sleeping accommodation can be suggested,’® “but an additional
factor is that of intermittent noise, such as that from passing road or air
traffic, and attempts must be made to account for tne consequent individual
disturbances on the basis of their frequency of occurrence. This factor is of
particular importarice in the case of aircraft noise,”"#?

C. Effects of Injrasound 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 Marseilles concerning infrasound, which has a piteh or
frequeney of below 30 cycles per second and is thus inaudible to the human

44, Maonchester, Rising Time of Naise, 53 Nat't. Cvic Ruv. 418, 419 (1064), See
alse Broadbent, Eﬂ'ect: of Noise on Behavior, in HaNmnoowrz ox Noise CONTROL, supra
note 6, at 10-10.

45, See Mucklin, supra note 9 at 133, For a discussion of one company's early attempts
at combating industrial noise, s¢e Scholtz, supra note 2,

46, See 'W. BuaNs, mpra note 4, at 100; Thiessen, P.z:holagiml‘ BEffects of Nopise
During Sleep, at AAAS Symposium, tupre note 22; Lukas & Kryter, Awakening Effects
of Simulated Sonic Boom and Subsonic Jet Noise, at AAAS symggslum, supra note 22,
Sec also Atherly, Hempstock & Noble, Study of Tinnitus Induced Temporarily by Noise,
44 J. AcousT. Soc, Anr, 1503 (1968).

47, Tr1aL, Aug.-Sept, 1966, at 6 (summarizing testimony of Dr. Julius Buchwald,
mychiatrist, New York State Medical Center, before the Mental Hygiene Commiasion
of the New York State Assembly, Sce Mendels, Sleep and Depression, at AAAS
Symposiunt, supra note 22.

48, It has been suggested that 35 decibels js the threshold for optimum sleeping
conditions, See Bragdon, Noisc—A Syndrome of Modern Society, 10 Screntisr &
Crrizew 29, 33 (1968).

49, W, Bunns, supra note 4, at 101,

e
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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 motors
that turn at a slow rate, Even infrasound of weak intensity can penstrate
houses and become the unsuspected cause of such ills as dizziness and
fatipue.”® Infrasound is blamed for feelings of malaise and discomfort some-
times experienced by airplane passengers,®* and for this reason most aitlines
cancel out or “mask™ such infrasound with music while the engines are
idling.®® Persons affected by infrasound experience physiclogical effects similar
to those caused by low-frequency mechanical vibration. Vertigo and nausea
are attributed to the excitation of the semi-circular canals, and infrasound may
also cause resonances of internal organs producing intense irritation, visual
disturbances, and interference with intetlectual activity,®

At the other end of the frequency scale are the ultrasounds which are alsa
inaudible to the human ear but which may have other gerious effecta on the
human organism, In an extensive survey of the auditory and subjective effects
of industrial ultrasonic sources made in 1967, it was found that unpleasant
subjective effects, including headache, nausea, tinnitus, and fatigue, were
experienced by some persons and that temporary threshold shift occurred.®
However, the conclusion of this report suggested that the effects were probably
due to noise in the high but audible {requency range which also occurred in
the industrial machine neise, and was nat necessarily due to the ultrasonic
components as such,

50. The Danger of Sounds e Cannol Hear; UNESCO Coumer, July 1967, at 28,
See g{.mrgiscussiun in pote 18 supra,

52, It is common experience to have one sound completely drowned out when

another, louder nolse occurs. For example, during the early evening when a

fluorescent light is on, the ballast noise may not be heard, because of the usual

background noise level in the evening. But late at night when there is much
tess activity and correspondingly less noise, the ballast noise may become rcla-
tively very loud and annoying, Actually, the noise leve] produced hy the ballast
may be the same in the two instances. But psychologically the ntoise is louder

?t ugight because there Is less of the masking nolse that reduces its apparent

oudness.

Experimentars have found that the masking effect of a sound is greatest
upon those sounds close to it in {requency, At low levels the masking effect

covers a_relatively narrow r&gmn of frequencies, At higher levels, above 60

f[dcf:ibets], say, the masking effect spreads out to cover a wide range, mainly for

requencies above the frequencies of the dominating components. In other words,

the masking effect Is asymmetrical with respect to frequency, Noises that include

a wide tange of frequencies will correspondingly be effective in masking over o

wide-frequency range.

A, Prrengon & I Gross, supra note 4, at 20.21,

53, W. Buans, supra note 4, at 249, citing Gaveau, Condat & Saul, Infra-sons:
Généraleurs, Ditecteurs, Propridtds Physiques, Effecis Biologiques, 17 Acustica 1
(1966). Another very important study In this area i3 Mohr, Cols, Guild & von Gierke,
Eﬁ'sef;: (alfgé,sa)w Frequency ond Imfrasonic Noise on Man, 36 Ammesract Meprcine, No. 9,
at .

54, Acton & Carson, Auditory ond Subjective Effects of Airborne Noite from
Industrial Ultrasonic Sources, 24 Berr, J, Inouste. Men, 297 (1967), See also Pareack,
Effect of Airborne Ulirasound on Humans, 5 INTEANATIONAL AunioLogy 204 (1966).
For a discussion of temporary and permanent threshold shift, see note 82 infra.
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D. Effects of Noise Pollution on Other Animals and on Wilderness Areas

Man is not the only animal affected by noise pollution. Minlk farmers
can lose a majority of their animals in the killing frenzy the female minks
undergo after being startled by a sonic boom.B® *The laboratory exposure of
animals to short loud sounds can cause diverse effects, such as a temporary rise
in breathing and heart rates, a rise of blood pressure, or a lessened flow of
gastric juice; but these responses quickly subside when the noise ceases.'?¢
Lahoratory 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®” Sport fish are believed 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-ear membranes, and vital auditory ear hair cells have been destroyed,
Prolonged exposure to excessive noise has made rats lose their fertility, turn
homosexual, and eat their young. If loud enough (150 decibels) the noise
eventually kills them through heart failuret®

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

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

55. The Minneapolis Tribune reports that Zack Taylor, 2 mink furmer at

Frazee, Minnesota, was recently awarded $37,490 in damages resulting from

an Alr Force sonic boom in 1965. The farmer said his minks “exploded”

simultaneously from their nest boxes and crashed ogainst the ends of their cages

with all four fect, then became 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 half the
expected number of kittens.
Nationat Parxs, Aug, 1968, at 21, See Bond, Effects of Noise an the Physiology and
Behavior of Farm dnimols and Farm-raised Mink, in AAAS Symposium, Supra note
22, See also Heinemann, Effects of Sonic Booms on the Hotchability of Chicken Egos,
at AAAS Symposium, supra note 22,

56. A. Brew, supra note 4, at 35. See N.Y, Times, Feb. 8, 1970, § 1, at 83, col. §
(report on experiments by Dr. Joseph Buckley, chairman and associate dean of pharma-
cology, University of Piltshurgh),

57, Echoes from Our Noisy World, UNESCO Courizer, July 1967, at 22, 23,

58, §ee NY. Times, Oct. 27, 1968, § 5, at 28, col. 2.

59, See Cleveland Plain Dealer, Mar, 16, 1968, at 10, col. 1, See also A. Perenson &
E. Guoss, Jr., supra note 4, at 21,

60. Bailey, supra note 5, at 131, See also Rocket Blasts and Guinea Pigs, Science
Dicest, Oct. 1968, at 63. Feological studies have shown that rats exposed to excessively
lotd noise exhibit a marked decline in the pregnancy rate. Bchoes from Our Noisy
World, supra note §7, at 23,

6l. See generally text accompanying notes 126-132 iufra,
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boom. Rare sandstone formations in Bryce Canyon have been severely
damaged. A rockfall of 66,000 tons occurred recently in Mesa Verde

e - A

after the passage of two jet plines traveling at superssnic speads, A

rock slide from a canyon wall of the Navajo National Monument in

Arizona has just been reported. In the Death Valley National Monu-

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

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

sidered to be serious enough to cause weakening and demolition of

geologic fentures,®

The future does not appear promising. “In a hearing before a congres-
sional committee on May 22, 1967, Secretary of Transportation Alan S. 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 meuns, 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 apinion 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-
ports was scheduled to be built, and construction was begun in the Everglades
National Park in Florida. Six menths after the project had begun, and after
$13 million hiad been spent on the construction of a landing strip for training
flights, the international 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 flawing into the park. Conservationists 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 refuge of solitude along the Eastern
Seaboard, The construction of the flight training landing strip has already
endangered the fragile and unique ecology of the parlc®®

62. Editorial Comment to Graves, Sonic Booms and_IVilderners, THr Livino
Wrrnernress, Winter 1067-68, at 17, 13, Jee also N.Y. Times, Dec. 1, 1568, § 1 at 73, col, 4
(discussion of zonic boom Jdamage to Mesn Verde National Park, Colorado); 113 Cong.
Rec. 1352 (daily ed, Jan. 18, 1967},

Graves, supra note 62, at 19,

64, The magnitude and range of the noise created by the new SST's are, to sy
the least, awesome, On its maiden flight, the Anglo-Freaeh Concorde was heard 20 miles
away. Boeing's SST will Izcncrntc noise above the threshold of pain. Soucie, The
Everglades Jetpori-—~One Hell of an Uproar, 54 Steana, CLup Burrenin, July 1969, at 4, 7,
See also SST: Noise Reduction Sideline Noise Viewed as Major Problem by Beeing 21
Arrosrace TecrNoLoGY, May 20, 1968, at 53,

. tISS. 1N4Y Titmes, Jan, 16, lgio. at 1, cols. 6-7; N.Y. Times, Feb, 1, 1970, § 10, at

, cols, 1-4,

. 66, See Soucie, supra note 84, at 7, Ser also Editorial, A Jeiless Everglades, NJY,
Times, Sept, 7, 1969, § 4, at 14, col. 1; Pennckamp, Disaster in Everplades National
Park, 50 Sienra Crun BuLLeTiN, Oct. 1965, at 4,

{inu_thcr aspect of our ecological crisis is that pollution problems are not enly
multivarinte but they are also interrelated—where there 18 big-league naise pollution, there
invariably will be air and water pollution, The construction and expansion of our nation's
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II. Sourcts or Nomse PoLLuTioN~—AND WaHAT Wz Can Do Asour THEM

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 contral can he defined as the technolagy of achieving an
acceptable noise environment censistent with economic and operational con-
siderations.®” There are three approaches to the problem: One solution is to
reduce the noise level at its source; the second salution is to 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 purposes 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) aircraft noise and the sonic boom,

A. Houschold Appliances

The kitchen is the noise center of the modern home. An electric blender
can produce 98 decibels, as compared 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 proportions that Dr. John D. Dougherty of the Harvard School
of Public Health has cited the kitchen as a major contributor to the increasing
deafness of the general population.”

The household roar, indoor and out, is multiplied not only by inereasing
the number of appliances but also by increasing the size of their power sources,
Fifteen years ago, the typical, self-propelled power mowers had one horsepower
engines, while today the “economy” models are equipped with engines three
times 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 hias undergone a similar, and perhaps unreason-

airporis not only means an increase in pollution from jet sound, but also pollution from
jet contrails and from the attendant on-ground sewage and industrinl waste. It was
estimated that the proposed Everglades jetport wounld have added 9,000 to 72,800 tons
of carbon monoxide, 4,150 to 6,000 lons of nitrogen oxides, 13,000 to 40,250 tona of hydro-
carbons, 1,000 tons of aldehydes and 1,260 to 3,250 tons of particulates to the surrounding
atmosphere when it reached the projected operatlenal level of 900,000 flights a year,
Soucie, supra note 64, at 7.

67, Harris, Nofse, ExviroNMENTAL Science & Tecnnotocy, April 1967, at 202,

68, See note 52 rupra,
4 69, That Noise You Hear May be Pollution, Business WeEx, Apr. 22, 1967, at 42,

70. Sex Brower, supra note 17, at 17; see note 21 nupra.

71. Dreher, supra note 13, at 239,

72, Of course, another problem is changing persanal attitudes—milliens of dollars have
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able, increase in power size. A stereo amplifier for home use will commonly
produce 120 watts, or 60 watts of audio power per channel, The advantage is
supposed to be that momentary peaks will be accommodated without distar-
tion. The acoustic output of a 100-man symphony orchiestra, lowever, 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.
Similarly, houses and apartments could be rated by city inspectors for noise
so that prospective huyers and tenants will have some concept of liow noisy
the physical location actually is. Many noise levels encountered in community
aress now exceed the safely standards found in industry.

“"Sound ahsorbing materials, drapes, curtains and carpets which deaden
noise, quieter air-conditioners, ventilators and ather houschold appliances, and
sound-insulated ceilings, walls, doors and windows all help to make the lome
a quieter and more restful place.”™ Acoustical research at the Owens-Corning
Fiberglas Corporation has brought forth several simple ways that household
noise 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 staggered 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 {or 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
motorized home appliances is to place them on sound-absorbing materials, and,
if possible, within sound-insulated rooms.

been spent on advertising so that housewives will prefer “powerful" sounding houschold
applisnces. While it is technically feasible to build a vacwum cleaner that is nearly
silent, it may not sell very well because today's hotsewife has been conditioned to the
sound of power. See N.Y. Times, Apr. 30, 1969, at 31, cals, 4-8,

73. Dreher, supro note 13, at 239

74, Schenker-Spriingli, Dawn With Decibelst, UNESCO Counten, July 1967, at 4, 7.

75. Salutions to Noise Contral Problems in the Construciion of Houses, Apartinents,
Motels and Hotels, Owens-Corning Fiberglass Corp. (undated) | diseussed i Noise:
Sounp Witiout VALUE, supra note 26, at 23, 26-25. For a comprehensive 420 page report
which analyzes the basic canses of noise problems in buildings and recommends cor-
rective meastres for their alleviation, se¢ U.S, DEp't Housivg & Unoan DEVELOPMENT,
Rerort No. ST/TS-24, Guine 1o AIRnonne, IMPACT AnD Structune-Borwe Notse Con-
TRoL 1N MurriraMiLy DweLtings (Jan, 1968), See also Neise Control in Architectire:
More Engineering than Art, Arcurrectuse Recorp, Oct. 1967, at 193; Some Particular
Problewis of Naise Contral, AreititEcTure Recorn, Sept. 1968, at 185,
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There is some indicaution that “suand conditioned” louses sell miare
rapidly than those in which noise-absorbers have not been installed. At a
meeting of the Nutional Association of Home Builders, in Washington, D.C.,,
Charles McMahon, a spokesman far the association, reported that in a housing
develapment in Birmingham, Alabama, 11 sound conditiened houses were
built, These houses sold more quickly than similar homes in which the anti-
notse features were not installed, despite the fact that the somid conditioned
homes cost from $600 to $300 more, The homes included such special equip-
ment as “‘a ‘super-quict toilet,’ sound-proofed air-conditioning and leating
units, sound-absarbing tiling and staggered stud construction in the walls,'™
In an attempt to develop low-cost methads and materials 1o reduce noise
transmission between liousing units and the intrusion of noise from outside
sources, the United States Department of Housing and Urban Development
has entered into a $160,000 contract with Wyle Laborutories of Segundo,
California, for an 18-month study. The findings of this study will be published
as a guide to architects and builders.™

Great Dritain, Germany, Sweden, the Netherlands, and the Soviet Union
have ail developed strong building codes containing comprehensive noise-
control provisions,™ In the United States, building codes are being used o
regulate noise in new apartment and office buildings, The New York City
Council has drawn up 2 code calling for the reduction *of airborne noises
traveling from one apartment to another through wall partitions or fleors or
coming {rom a public hallway; for the quicting of machinery such as central
air conditioning ; and for limitations on noises transmitted througl ventilators,
shafts, ducts, and outlets, as well as noises emanating from a nelghboring
building.”"® The New York City Board of Estimate recently withheld approval
of T'racey Towers apartments in the Bronx until the builder agreed to include
certain noise abating structures.f® It is encouraging to note that the Federal
Housing Administration has set impact-noise ratings in its minimum property
standards.8 While such codes have inherent limitations, it can be hoped that
they will have some effcct In redueing the amonnt of aconstical garbage seeping
from one apartiment to another.

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

77, Cleveland Plain Dealer, July 13, 1969, § E, at 23, col. 2.

78, Editorial, City of Naise, W.Y. Times, Nov, 26, 1967, § 4, at 12, col. 2.

72, Brower, sitpru note 17, at 19, See wlso Note, Urban Noise Conteed, 4 Conta, 110,
& Soc, Pron. 103, 108-14 (1908) : Waterhowse, Nodse Condrel Nequiroments in Building
Cades, Haxipook ox Noisg CoNTROL, supra note 6, at 40-1,

80. N.Y. Times, Nov. 22, 1908, at 45, col. 1 (city ed.).

a1, U.S. Dr'r Housing & Uspan DrverorMenT aNe Feogeal Housine Anvix,
Reporr No, 2600, Mixivus Property STANDARBS TOrR MunmiramiLy Ilousing, (Nov,
1063) ; dizcussed in Norse: Souwn Wiriiour VALUE, supra note 26, at 25, Sve alio
Froenal, Houstng Anuin, ReErert No, 760, Intract Nowse Contron 18 MuoigmeasiLy
Dwriuings (1963).

oA e e o B b L




T e T R T Sa Bt PR v b et e L

e L 5

1970] NOISE POLLUTION G669

B, Indusiry and Construction

Since the 19th century it has been recognized that workers in noisy
surroundings suflered hearing loss earlier in life than other people, Today,
hearing loss resulling from excessive noise is recognized in most countries as
an eccupational 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 loss on the job
now run at about $2 million 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."8 The Federal Council for Science and Technology, in a report issued
in Scptember 1968, estimated that the number of United States workers
experiencing neise conditions unsafe for hearing to be in excess of 6 million
and perhaps as high as 16 million,#

A leading acoustical engincer, Dr. Leo L. Beranck,®® has observed that
men of 30 who have been exposed 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

82, See Lehmann, supru yote 20, at 26, 30. The most common result of cxccsswc
exposure to noise is a temporary shift in an individual's threshold of hearing, in other
words, for the affected individual to hear clearly sounds must now be louder. By
definition temporary threshold shift refers to any loss of hearing from which the ear
recovers, hawever long this takes. If no recovery occurs, then there is said to have been
2 permanent threshold shift—an impertant factor in determining a workman's com-
pensation, See Nelson, Legal Liubility For Luess of Hearing, FlANDBOOK oF NoISE
Connor, sugra note 6, at 38-1,

83, Conn, supra note 5, at 32, See also Brower, supra note 17, at 17.

84, Nowsi: Soune Witiout VALUE, supra note 26, at 32, See N.Y. Times, Nov. 10,
1968, at 42, col. 1; A, Groria, supra note 17, at 133.

See generally Suncony, oN Norse or Tne Comu, oy CanNservaTION oF HEARING
AND Resgancu Cenrter, Guine ror ConsemvaTioN or Heamng 1N Nowsg (1964) ; cf.
Address by William H. Stewart, Surgeon General, Public Health Service, U.S. Dep't
of Health, Educ. & Welfare, Health and the Urban Enviromnent, Medical Symposium on
Biolegical Effects of Air Pollution, Oct, 28, 1966 (Pubfic Health Service Reprint), Much
of this research has been financed by affected industrics. Ses Blum, Noise: How Much
More Can e Takef, McCarrs, Jan, 1967, at 113, Industry has traditionally locked on
the problem from a defensive position. Not only is industry the defendant in claims for
occupational hearing loss, it is often the object of attack by irate citizens claiming that
a factory or industrial plant is a public noise nuisance, A "classlc” in this arca is the
article by William H, Lloyd, Noeise as o Nuisance, 82 Unw, Pa, L. Rev. 567 (1934).
See also Note, Nuisance and Legislative Authorization, 52 Cotuon, L. Rev, 781 (1952) ;
Nate, Nuisance—dAs a "Taking” of Property, 17 U, Mtas L. Rev, 537 (1963) ; Prosser,
Private Action for Public Nuisance, 52 VA, L, Rev. 997 (1905).

83. Dr, Leo L. Beranek is a leading American specialist on problems of acousties,
He is a lecturer at the Massachusetts Institute of Technology, Cambridge, Massachusetts,
where he was formerly associnte professor of commtnications engineering, and is
president of an American noise research and consulting firm, See L, BeEnamk, Acoustics
(1954) ; I.. Beraner, Noisk Repuerion (1960).

86, Dreher, supra note 13, at 239,
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83 decibels,”” The United States Air Force, the Inrgest single cmployer with
an inescapably noisy environment for most of its personnel, has scttled on 85
decibels as the level where ear protection is mandatory®® Loug-term exposure
to noise with a decibel rating of over 80 is a penerally accepted cause of
hiearing loss, and investigations have shown that some degree of hearing loss

87. RELATIVE NOISE LEVELS IN DECIRELS:

e _ tee.  Noixt Weapon (2)
190 __f
LETHAL LEVEL 180 ._L
170 ——
160 —p—

180 —4—  Jet Aiveraft at 200 feet

130 —i—  Pnewnatic Riveter;
Air Raid Siren

THRESHOLD OF PAIN (one tritlion 120 —{.
timen greater than leass. audible sound)

110 —lem= Rock Music with Amplifiers (4 to 6
feet away); Power Mower

Food Blender (2 10 4 feet away)
100 e  Maotarcyele
Subway Train

90 1. Sportsy Car; Heavy Trock

DANGER LEVEL A ef—
70 ——f— DBusy Street \
60 =—tm—= Normal Conversation i
50 «—m= Quiet Street, Average Urban Interior
40 ——f— Quiet Room, Residential Area at Night
M =t Tick of Whateh (ax 2 fest)
20 —t——  Whisper
) =—f——  Leaves Rustling in Wind

THRESRHOLD OF HEARING 0 —t—

Compiled from the following sources: Schenker-Springli, supra note 74, at 6; Dreher, :
sipra note 13, at 2411 Medicine, Going Deaf from Rock'm Roll, Time, Aug, 9, 1968, at .
47: Brower, supra note 12, at 17-18, . . ;

B8, U.5. Am Force ReguraTion 160-3:5, Hasardous Noise Exposure (1930).
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may occur at fevels which are well below 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 {0 protect its citizens against all forms of
violence, including assault by decibels , , , . In a madern 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, shattcring noises.5?
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 quicting 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 industrinl and congtruction equipment. The silenced
machines are usually enclosed in a solid plastic housing lined with sound-
deadening material. Furthermore, some noise reducing progress could be made
if silencers and adequate mufilers were attached to present equipment, or if this
equipment were properly isolated, screened, or enclosed. Techniques are being
developed to permit economical and effective noise reduction where it was
once considered too difficult or too expensive, Industries should be encouraged
to seek suitable 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 measures which are economically impossible today may become
feasible or mandatory tomorrow, the problems must be kept under constant
review.

L.aws which allow unlimited construction noises between 7 a.m, 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 eflectively quicted, Even the noisy garbage collectors
celebrated by Carl Sandburg can be made more quict by the use of rubber or
plastic containers or by placing rubber bumper-rings around the garbage
cans.

To a great extent the problem of controlling needless construction noise

89. Quioled in Brower, supra note 17, at 19, :

90, Id. at 19; Muffting the Clamar af Urban Constriction, Bustyess Week, Dee, 14,
1968, ot 168. For a discussion of European efforts to abate conatrustion noises, see Schen-
ker—S{nrﬁngll. Mipra note 74, at 7. S :

91. A. Beit, supra note 3, at €2,
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is a legal one. The typical municipal zoning ordinance or anti-noisc regulation
is more or less capable of regulating the neighborheod nuisance potential of
fized industrial instailations, but there is virtually no legal restriction on how
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 consiruction
project serves a social purpose, it isn’t a public nuisance—and of course con-
strucltion serves a social purpose,” The logical result of the absence of legnl
control is that existing methaods of abating construction neise are not applied.
Air compressors and jack hammers, riveters, paving breakers, cement mixers,
auxiliary enpgines, and pumps are all nsed amidst stores, homes, and oflice
buildings with little or no muffing. Sometimes, the engines are surrounded
with metal sheets that only act as sounding boards. In their vicinity conversa-
tion and rational thought are impossible, The answers to these prohlems must
be in the form of new laws and law enforcement to reduce the volume of
construitction 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
firmmg and industries to invest in noise control measures volunlarily, only to
let the unsympathetic companies underbid then on jobs by aveiding noise
contral costs,®

C. Traffic Naoises

Traffic noist is one of the major irritants contributing to our environmental
noise pollution. Inter-city 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 frritating; many new car models
are being equipped with 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) quicter road surinces.?4

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

92, Conn, supra note 5, at 33-34.
93. On May 16, 1969 the United States Department of Labor, under Secretary
George P. Shultz, took an unprecedented step forward in the battle for noise control by
romulgating new standards for industrial noise, These standards, known as the Walsh-
ealy Health and Safety Regutations, 34 Fed. Reg. 7948 (1969), became effective on May
20, 1969 and apply to all industrial firms which have {ederal contracts of $10,000 or more
during the course of one year. These new regulations establish a maximum allowable level
of 90 decibels measured an the A scals for a continuous eight hour per day exposure; as
the Bennissiblc noise level exposures increase in decibels, the duration per day and per
number of exposute hours decreases, The new regulations will benefit some 27 million
workers in about 70,000 plants, However, the $10000 minimum, and the fact that the
standards apply only to government contractors means that millions of other workers
will not be covered by these safety regulations, Furthermore, the regulations establish a
maximum noize level of 90 dccibc{s which s 5 to 10 deeibels higher than most experts
reard as safe,
94, See, Beranek, Sireet and Air Trafic Noise—dAand What We Can Do About It
UNESCO Couwser, July 1967, at 12, 14, A brief biography of Dr. Beranek appears in
note 85 nipra.
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trucks, buses, mrtorcycles, sports cars, and passenger cars with loud or faulty
mulllers. 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 meore irri-
tating because it is sporadic. Spuris cars, motoreycles, and buses create similar
disruptions. The obvious remedy [or this uspect of the noise pollution problem
is to require adequate shielding and noise-insulation on all engine compart-
ments and exhaust systems. It is encouraging to note that the new air pollution
control mufflers are quieter than the regular exhaust mufflers. The organized
parts of the trucking industry, such as the large fleet owners, have openly
recognized their fast-growing contribution to national noise pollution. Gener-
aily, these large trucking concerns have encouraged reasonable Iaws and fair
enforcement ; they want truck noise control to be more legal than veluntary so
that the “gypsies” will have to conform to the same noise standards as the
flects.

Traffic noise mmy be abated through technology in a number of ways.
One solution is to place major thoroughfares in “ditches™—that is, building
the roads in troughs which are 15 to 20 feet below the normal land surface.
This approach is especially needed where the high-speed roads are extended
into the heart of major cities. Seme futuristic architects have predicted the
use of covered tunnels for all city vehicular traffic.’ Even lining streets and
highways with trees, shrubs, fences, earth banks, and so forth, helps to insulate
and to protect the surrounding area from the noise.

Ultimately, or from the long-term viewpoint, it can be hoped that other
forms of propulsion may alleviate or at least alter the noise created by road
vehicles. One such development is the Wankel engine which, while still an
internal combustion engine, employs a rotor in a casing rather than the more
commmon 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
model of the bus would not be available for another two years® The gas-
turbine vehicle engines have been priised for their low noise levels—“the
engine gives off 2 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 quicter, than that of piston engines,
road engineers and vehicle designers are likely to continue to face noise prob-
lems in the future, The most attractive possibility for the reduction of noise
is some form of electric engine, A dual-mode transit sysiem has been devised
by Dwight M, Baumann, a professor at the Massachusetts Institute of Tech-

05. See Sullivan; N.Y. Times, Dec, 31, 1967, § 4, at 7, cols. 1.2, Sece also text
nccmgné:anying notes 165-66 infra, .

9. W. Burns, supra note 4, at 133, The only commercin!ly available passenger
vehicle with a Wankel engine is the German NSU Moter's “Ro-80." See Chinitz, Rotury
Engines, Screntirie AMERICAN, Feb, 1969, at 90,

97. N.Y. Times, Dee. 20, 1969, at 61, cols. 1-5,

08, Id, at col. 1,
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nology, which uses specinl buses 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 corriders, 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 a third solution would he 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
automeobile, 199 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 hour, either with 2 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 zll sales of gasoline. The money can
only be used far 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 author-
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 1969'%* may
have a revolutionary effect on projects affecting the environment, including
highway construction, This landmark legislation attempts to establish a
nationa! environmental policy and an independent body of environmental ad-
visors within the executive office of the President. Besides the important
declaration of a national policy for a better environment, the Act requires
agencies of the federal povernment to consider environmental impact in
deciding on project development, and gives the Council of Environmental
Advisors surveillance over proposals. Oscar S.-Gray, acting director of the
Department of Transportation’s Office of Environmental and Urban Systems

99. N.¥. Times, Nov, 26, 1969, at 90 cols, 1-3.
100, Sen Bayd, The Tyanspartation Dilevima, 54 Va, L. Rev. 428 (1968) ; J. Meven,
J. Katx & M, Woit, Tre Urnan TransrortaTioN PronLem (1966) ; C. PeLL, Meca-
roroL1s UnnouNp: THE Suprer-Crty anp tne TRansprorTaTioN Proprem (1966).
, 101. Pub. L, No. 91-190, 83 Stat, 852 (1970). See Sive, Some Thonughts of an En-
vironmental Lawyer in the Witderness of Adminisirative Law, 70 Corum, L, Rrev, 612

(1070).
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Research, has stated recently that among the factors to be evaluated in the
early stages of highway planning will be such cnvironmental concerns as
recreation, parks, aesthetics, neighborhood charaeter, erosion, wildlife, noise,
and air and water pollntion.’®* It remains to be scen, however, if these federal
puidelines will e 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 quict nmss trans-
portation, The rapid public transit systernz have been sadly neplected. New
Yorl's subway system, which was designed at the begiining of the century,
lins had no new lines added to it for 40 years, despite a tremendous population
increase in the arcas it serves. The raitroads, which used to be the major
carriers of freight and passengers, have sulfered and many lave died. There
are at least two states taday (Maine and Vermomt) where all passenger trains
have stopped running, making the residents aimost entirely dependent vpon
automobiles. Marcover, city subways and rail lines are presently one of the
most important sources of urban noise pollution, "The San Irancisco Bay
Area Rapid Transit District, the Montreal subway and a few other urban-
suburban railronds 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,”?°* Tt would seem that the well-known and periectly feasible
engineering measures for abating rail noise are “a refinement to which the
users of public transportation are not entitled,"?

There is some indication that a new pgeneration 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
virtually eliminates friction, and the linear electric motor that pulls the train
in almost complete silence,"1% 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 naisy for use in urban and
residential areas.

The conversion to swift, silent, and exhaust-free mass transport systems
will not be easy, Not only 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. 3-4.

103, Dreher, supra note 13, at 239,
104, Id. at 240, It is encouraging to note that; “The Washington {D.C.] area's

planncd $2.5 billion transit system will hoast . . . quiet-gentle track cueves to aveid
sereech, continuous welded rails, sound-absorbing carpet between tracks, rubberized
insulation of vehicle components, acoustical trecautment of stations” The Booem Nobody
IWants, Natron's BusiNess, Sept, 1968, at 76, 7B,

105. N.¥Y, Times, Dee. 14, 1969, § E, at 14, cols, 1-3. The United States has recently
let a $3 million contract with Gruman Acrospace Corporation for the cdesigning of a
similar transit vehicle, NY, Times, Mar. 18, 1970, at 73, cols. 1-4.
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ments in conventiona! modes of transportatiovi. Iugennity must be applied to
make the new systems as compatible as possible with existing rights of way.
It is imperative that the costs of pollution control be accepted by industry and
by the public in general in the same way that costs for other safety measures
are accepted.

Most states have motor vehicle statutes or codes requiring muiflers on
automobiles, trucks, and buses to prevent excessive or unusual noiseo”
However, these statutes usually do not establish maximum decibe! levels, and
are, therefore, extremely difficult to enforce. Recognizing that the reduction of
traffic noise through teclnology may be a long way off, two states (New York
and Connecticut) as well as several foreign countries have at least attemnpted
to limit traffic noise through comprehensive anti-noise legislation establishing
maximum decibel noise levels for motor vehicles, In New York State, vehicles
on toll ways and public highways are limited by law to a decibel count of 88.1%7
Enforced along the Thomas E. Dewey Thruway at Larchmont by state police
using portable decibel micters at toll booths, the law has substantially reduced
truck and automobile noise® The State of California has recently adopted
comprehensive anti-higlway noise legislation that would prohibit noise levels
in excess of 82 decibels for passenger cars and 92 decibels for trucks and
buses at posted highway speeds.*®® As an additional means of noise abatement,

106. For a compilation of state and local ordinances on noise control, see 115 Cong.
Ree. ES031-EN112 (daily ed, Oct. 29, 1969). See also Yerges & Weisler, Anti-Noise
Ordivances, in Hanppoox on Norse ControL, supra note 6, at 30-1,

07, N.Y. Ven, & Trarrie L, § 386 (McKinney Supp, 1968-69) :

1. No motor vehicle, other than an authorized emcrgency vehicle or a wvehicle

moving under special permit, which makes or creates excessive or unusual noise,

shall operate upon a public highway, .

2, A motor vehicle which preduces a sound level of eighty-cight decibels or more

on the "A" scale shall be deemed to make or create excessive or unusual naise.

(a) Sound pressure levels in decibels shall he measured on the "A” seale of

a standard sound level meter having characteristics defined by Americon Stan-

dards Association specification S 14-1961 “General Purpose Sound Leval

Meter,” Measurements of sound pressure level shall be made in accordance with

applicable measyrement practices outlined in the Society of Automotive En-

gineers Standard J672 “Measurement of Truck and Bus Noise” as approved

January, nineteen hundred fifty-seven, The microphone shall be placed at a

distance of fifty feet plus or minus two feet from the center of the lane in which

the vehicle is traveling.

Measurements of sound pressure [evel shall be made at speeds of less
than thirty-five miles per hour,
(c) No arrest shall be made in cases where the noise limit is exceeded by
less than a two decibel tolerance,
In People v. Byron, 17 N.Y.2d 64, 268 N, Y.5.2d 24, 215 N.E2d 345 {1066}, the court
stated that section 375 prohibiting the operation of vehicles with excessively noisy mufllers
and requiring each motorist to minimize the noise in his particular vehicle was unaffected
by section 386 which set up limits bevond which no vehicle noise could go, fd. at 69,
268 N.Y.5.2d ot 28, 215 N.E2d at 348 (1966).
108, Broyer, supra note 17, at 19, For a discussion of the New York experiment
with decibel laws, see Note, supra note 79, at 111-14,
109, Cac, Vem, Cobe § 23130 (West Supp, 1969) : .
(a)} No person shall operate either 1 motor vehicle or combination of vehicles
of a type subject to registration at any time or under any condition of grade,
load, scceleration or deceleration in such a manner as to exceed the following
noise limit for the category of motor vehicle based on a distance of 50 feet from
the center of the Jane of travel within the speed limits specified in this section:

e it pm e b b 1 ety Ly v b ety e b e e 2
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California now restricts the sale of new motor vehicles which exceed established
noise levels21® In Connecticut the state police have hegnn to nse a naw
electronic system to record the noise levels frem passing vehicles and to
photograph each car or truck exceeding a certain decibel level!'' Microphones
record each vehicle as it passes. I the emitted noise from the passing vehicle
reaches a certain level, the system trips a eamera which pliotographs a noise-
level gauge in a corner of the photegraph of the offending vehicle. A signal is
then automatically relayed to a state police cruiser so that an immediate warn-
ing or arrest can take place. This system ean be used to provide evidence for
court cases in states and communities that outlaw noise over an established

Speed limit  Speed limit

of 35 mph of more
or less than 35 mph
(1) Any motor vebicle with a manulacturer’s
gross vehicle weight of 6,000 pounds or more,
any combination of velicles towed by such
motor vehicle, and any motorcyele other than
a motor-driven cycle:
(A) Before January 1, 1973 ..coovviniun . 88 dbA o0 dbA
(B) On or after Jamuary 1, 1973 ........ - 86 dbA 20 dbA
(2) Any other motor vehicle and any combina-
tion of wvehicles towed by such motor
vehielt uvrneianniiicieiens 82 dbA 86 dbA

(b)Y The department shall adopt regulations establishing the test procedures
and instrumentation 1o be utilized.

(¢} This section applics to the total noise from a vehicle or combination of
vehicles and shall not be construed as limiting or precluding the enforcenient of
any other provisions of this code relating to motor vehicle exhaust noise,

(d) For the purpose of this section, a motortruck, truck tractor, or bus that
is not equipped with an jdentification plate or marking bearing the manufacturer's
name and manufacturer's gross vehicle weight rating shall be considered as
linving a manufacturer's gross vehicle weiglht rating of 6,000 pounds or more if
the unladen weight is more than 5,000 pounds.

(e) No person shall have a cause of action relating to the provisions of this
section against a manufacturer of a vehicle or a component part thereaf on a
theary based upon breach of express or implied warranty unless it is alleged and
Q/rov.cd that such manufacturer did not comiply with noise limit standards of the

chicle Code applicable to manufacturers and in effect at the time such wvehicle
or compenent part was first sold for purpeses other than resale,
110, Car. Ver. Cooe § 27160 {West Supp. 1969) :

§ 27160, Motor vehicle noise limits

(a) No person shall sell or offer for sale a_new motor vehicle which produces a
maximum noise excecding the following noise limit at a distance of 50 {eet from
the centerline of travel under {est procedures established by the department :

(1) Any motorcycle manufactured before Janvary 1,°1970 ......., 92db!
(2) Any motercycle, other than a motar-driven eyele, manufaciured

on or after January 1, 1970, and before January 1, 1973 ......... 88dbA
(3) Any motorcyele, other than a motor-driven cyele, mantfic-

tured on or after January 1, 1973 ..ooo.iivivivivrrninasseariaies  S6dbA
(4) Any maotor vehicle with a gross vehicle weight rating of 6,000

Egunds or more manufactured on or after January 1, 1968, and 88 dbA

fore January 1, 1973 . .iniivirnerirririnsiasancsnnas
(33 Any motor vehicle with a gross vehicle weight rating of 6,000
pounds or more manufactured on or after January 1, 1973 ......., 86dbA
(6) Any other motor vehicle mapufactured on or after January 1,
1968, and before January 1, 1973 .. viviveiiainrnnnssneiesnnarenss B dbA
(7} Any other motor vehicle maaufactured after January 1, 1973 B4dbA

111. N.Y. Times, Nov. 15, 1969, at 73, cols, 1-3,
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evel, A reading of iioie tian 85 decibels i1g considered excessive in Connec-
ticut, 22 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 24 or higher from 235 feet away.

A British regulation requires that all passenger cars and trucks con-
structed after April 1, 1970 shall nat produce more than 85 decibels; motor-
cycles and other mechanically propetled two-wheeled vehicles are limited to
noise levels below 90 decibels.?1? Maximum permissible noise levels in France,
determined under the British testing procedure,* are 83 decibels for pussenger
cars and small trucks, 86 decibels for motorcycles, and & maximum 90 decibels
for large trucks and buses. In Switzerland the maximum permissible noige
levels, measured laterally in an open field at a distance of seven meters with
full engine power, are B0 decibels for passenger cars, 85 decibels for two-stroke
motorcycles, large trucks, and buses*!® The “maximum noise level” scales
established by the Swiss Anti-Noise Commission,11® have been of great value
in providing points of departure for the anti-noise legislation of other
countries, 117

State decibel laws are a delayed step in the right direction for abating
noise 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 states in part: "(c) Each motor vehicle
« «» shall be provided with a muffler or mulflers designed to prevent excesslve, unusttal
or unnecessary exlhaust noise, which muffler shall be maintained by the owner in good
working order and in constant operation,” Conn, GeN. Stats. ANN. § 14-B0 (Supp.

113, The Motor Vehicles (Construction and Use) Regulations 1969, reprinted in
Tne Butisu Nolse ApaTEMeNT Soctety, THE Law oN Nowsc 5364 (1969).
114, The acoustical test for British automobiles requires measurement of the
noise at a point 25 ft, from the centerline of the lane in which the vehicle
travels for three diffzrent operating conditions: [1] constant speed of 30 mph
in top gear; [2] starting from a steady speed of 30 mph and (Leginning 32 ft.
before passinsg the test microphone) acrelerating as rapidly as possible over a
distance of 65 ft.; and [3] maintaining a constant speed of 30 mph at full throttle
with brakes applied. The highest noise level obialned under these thiree condi-
tions of test is used to rate the vehicle,
Beranek, supra note 94, at 15,
iig Beranek, supra note 94, at 15

MAXIMUM NGISE LEVELS
(in decibels)

Established by the Swiss Anti-Nefse Comnmission

Basic Frequent Infrequent
Areas sound peaks pealkes

night day night day night day
Recreational ...,uciiernisnn, 3% 4Sy fS 50 55 53
Residential ...vvveevninieens 45 55 55 65 65 70
Mixed u.vviiianesiesenanny 45 60 55 0 65 75
Commercial toiiveraniareiees 50 6 & 0 65 75
Industrial  uuivieresassonnen 55 65 5 70 80
Mnin Traffic Arteries  ...ve.. 60 20 70 80 80 ]
Source: Schenker-Spelingli, supra note 74, at 7.

117, 1d.
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traffic involved. Due to the increased costs of providing amd maintaining
adequate mufflers and engine covers, decibel laws may be ultimately effective
only if they are nations] in scope and apply uniformly to all vehicles, 118

D. ircraft Noise and the Sonic Boom

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

Although quicter jet aircraft engines have been developed, the airline
companies have been slow to change engines in mid-stream. Because of the
increased costs of the new quieter jets, 2! the public must exert economic and
political pressure on the aircraft industry and the government. Many citizens
are 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 aireraft noise problem was
the Doolittle Report in 1952, Tue Ammert ano Its NEiGibors, REronT oF THE PRES-
19eNT's ARrorT_ CommisstoN (1952), Since then numercus nther reports have been
made. See, ey, Noisz: Sounn Wrrnour VALUE, supra note 26, at B-16: White House
Press Secretary, Aircraft Noise and Compatible Land Use in the Vieinity of Airports,
Memorandum for Heads of Departments and Agencies (Mar, 22, 1967): Orrick o
Scienck AND TECHKOLOGY, ALLEVIATION OF Jrt AfrcraFr Norse NEAR AIRPORTS, REPORT
oF TiE JET Amcrarr Noise Panen (1966) ; INVESTIGATION AND STUDY OF AIRCRAFT
Notsz Prontess, H.R. Rer. No, 36, 88th Cong,, 1st Sess. (1963), .

Far a discussion of the legal aspects of aircralt noise, including noise litigation,
clims, and theories of recovery, see Hill, Liability for Aircraft Noise: The Aftermoth
of Causby and Griggs, 19 U, Mramr L. Rev. 1 (1964); Munre, Afreraft Noise ar a
Taking of Praprr?', 13 N.Y.L. Forum 476 (1967); Spater, Noise and the Latw, 63
Mien, L. Rev, 1373 (1968) ; Tenzer, Jet Aireraft Noise; Problems and Their Solutions,
13 N.Y.I. Forum 465 (1965): Tondel, Noise Litigation at Public Airports, 32 J. Am
L. & Commence 387 (1966) ; Note, Jet Noise in Airpart Areas: 4 Nalional Selution
Required, 51 Miwn, L. Rev, 1087 (1967). See alse Nat'l Aireraft Noise Abatement
Council dircraft Noise Litigntion ond Claim Swurvey (June 1965) ; 115 Cong, Ree. E9031
(daily ed. Oct. 28, 1969) (remarks by Senator Hatfield),

120, N.Y. Times, Oct. 5, 1967, at 79, col. 1. See generally ‘Tenzer, supra note 119;
Note, supra note 119, -

121, "Prior to the introduction of jet-powered commercial aircraft, an estimated
$50 million was spent on rescarch and development by the industry to perfect in-flight
sound suppressors for jet powerplants. Dy 1965, the industry had invested an estimated
$130 million in installation of in-flight suppressors.”” Noise: Sounp Wirthnour VALue,
supra note 26, at 10, citing ReEronr oF Proceupings, NAT'L AlcraFT Nolse SYMIOSIUN,
Jamuica, New York, at II-I (1965). .

On the federal level, Representative John W. Wydler introduced a hill during the
second session of the B9th Congress which sought to amend the Nationa! Aeronautical
and Space Administration (NASA) appropriations to include $20 million for noise
reduction research. Although this bill was defeated, NASA has since instituted research
on Jet noise reduction, with 3 budget of $1.5 million. See Bragdon, supra note 48, at 31,

For n discussion of jet engine noise and its reduction, see W, Burns, supra note 4,

at 209-14,
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produce lower noise levels in residential areas, Such Jaws have little immediate
effect, however, because most of today's jet aireraft cannot meet a substantially
lower noise requirement, The proper approach to abating commercial aireraft
noise is to impose noise limitations on all new aircraft entering the airlines’
inventories. Then the process of quicting existing aircraft can begin, Federal
requirements establishing aceaptable noise levels before certification of new air-
crafl are the existing legal means available to accomplish this result, “Without
such regulation, competitive pressures in both the manufacturing and operating
industries will maintain the same lack of concern about noise as that which
now exists from trucks,"?*? Municipal ordinances which attempt to ban exces-
sive jet poise and sonic booms caused by airplancs flying over their territory
- may be invalidated, as was the case in American Airlines, Inc, v. Town of

: Hempstead2® on grounds of federal preemption,)? But while local anti-noise
ordinances may be ineffective, they at least give clear warning to the federal

e government and to the airplane industry that the public is very much disturbed

by the problem and demands a solution.'?

The public has also made clear its impatience with the problem of sonic

~ hooms~—""the Joudest, most startling and most damaging noise yet made by any
ordinary thing for routine peaceful human use"1*%—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
nnd intersects 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

! 1
fR—

-
e

122, Beranel, stpra note 94, nt 20, .

123, 272 F, Supp. 226 (E.D.N.Y, 1966), Private action may be brought on theories
of “taking of property” or public nuisance cven though it is no jonger a trespass to fly
through the airspace over private property, See genercliy Spater, supra nate 119; Munro,
supra note 119; Hill, suprc note 119; Tondel, supra note 119, Ser also Note, Nuisance
and Legislative Autherication, 52 CorLua, L, Rev. 781 (1952} ; Note, Nuisence—ss a

1

-
-

s “Taking” ci{‘}:rapeﬂ , 17 U, Miams L, Rev, 537 (1963) ; Lloyd, Noise As Nuisance, 82
. _j 5197&}91%6 . 567 (}'1934) i Prosser Private Action for Public Nuisance, 52 Va, L. Rav,

24, See discussion in Note, supra note 79, at 117-18 & 0,95; Spaler, supra note 119,
at 1381.96. Compare Griggs v, County of Allegheny, 369 U.S. B4 (1962), discussed in
Hill, supra note 19,

125, See Ting, Oct, 6, 1967, ot 67.

126, Conn, supra note 5, at 35 Concerning the damaging effects of the somic boom
ot the human orgenism, see Nixon, Fuman Response to lie Sonic Hoom, at AAAS
Symposium, supra note 22; Sontag, Effects of Noise During Pregnancy Upon Foelal
and Subsequent Adult Behavior, at AAAS Symposium, upra note 22; see alse N.Y.
Times, Aug. 3, 1967, al 43, col. 2

127, See U.S, Der'r of TrANSPORTATION, SUMMARY of SoNic BooM Craims Pre-
SENTED IN THE UNirep States 1o THx Am Fonce, FiscaL Yeans 1956-1967 (1967;;
Baxter, The SST: From Watts to Harlem-in Two Flours, 21 Stan. L. Rev, 1 (1968)
Ortner, Sonic Hoom: Containment or Confrontation, 34 ), Am L. & Coumumwrce 208
8)968); Note, Sopic Booms—Ground Damogé—Theories of Recovery, 32 J. Am L, &

MMERCE 59% (1965) ; Note, Toris—Liabilily—Sonic Boom, 36 J. Am L. & Comaerce
117 (1970) : Katz, The Function of Tort Liability in Technological Assersment, 38
U. Cix, L. Rzv, 587, 655-61 (1969),
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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 (3ST) while flying across the nation will create a 50 to
80 mile wide noise carpet, or "bang zone,” behind it that could startle as many
as 20 million persons,’™ Furthermore, a fleet of 150 S5T's in operation could
cause an estimated $I million in damage every day to windows, plaster and
ather building materials,!™ Unrestrained, the S5T could ¢hange noise pollu-
tion from a local phenomenon to one of national and international propor-
tions, !5

In an attempt to “afford present and future relief and protection to the
public from unnecessary aireraft noise and sonic boom” the federal government
passed the aircrait noise abatement law on July 21, 1968, While this law
will not solve all the problems involved in aireraft noise abatement, it can be an
essentinl instrument in finding solutions and coordinating remedial research.331

128, Beranek, supra note 94, at 20, . .
Measured outdoors, a typical sonic boem from a high-flying aircraft is a

pressure wave that suddenly increases zbove normal atmospheric pressure by
0.5 to 2 pounds per square foot, then decreases somewhat more slowly to below
normal atmospheric pressure by about the same amount, and fnally jumps back
to atmospheric pressure, The result is an Nshaped pressure wave less than half
a second long, The lateral spread of the boom becomes greater as the altitude
of the airplane increases, although the intensity of the boom decreases.

I,

129, Roth, Sonic Boom: A Definition and Some Legal Implications, 25 J, Am L. &
Conmumence 68 (1938),

130, N.Y. Times, June 18, 1967, & 1, at 60, col. 3 (statement by Harvard University
E}l:}'sicist Dr. William Shurclifi, Director of the Citizen's League Against the Saonic

aom) ; Brower, supra note 17, at 19, See generally W. Suvrcuer, SST anp Soxntc
Boox Hawnpmoonr 50-56 (1970}, .

If the boom turns out to be seriously disturbing, by the time the prototype is

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

believe that by modifying the shape of the aircraft to reduce drag and hence

the force of the hoom, it can he kept within tolerable limits. If they prove wrong,

there is little doubt that the SST will be basred from overland use, The economic

consequences would be serious, but the public relations problem would be even
worse, Either the technical problent will be solved, or the SST will be the first
major casuaity of the antinaise movement,

Dreher, supra note 13, at 242, Ser also N.Y, Times, Sept. 28, 1969, § 4, at 8, cols. 7-8,

131, N.Y. Tiines, June 18, 1967, § 1, at 60, col. 3; see also Note, supra note 79, at
105, See United States v, Gravelle, 407 F.2d 964 (10th Cir. 1969), discussed it Note,
Torts—Liability—Sonic Boow, suprs note 125. Compare Brown v, United States, 230
F. Su 5). 774 (D. Mass, 1964).

I:{,. The application of international law to the SST is a serious question. Under
existing treaties, overflights may be restricted or prohibited for reasons of public safety.
See Huard, The Roar, the Whine, the Boom and the Law: Some Legal Concems About
the ST, 9 Santa Crana L. Rev, 189 (1969) ; Hill, supra note 119, at 9-13; W, Suugr-
CLIFF, snprd note 130, at 108-10, There is also o wide varicty of foreign laws that might
be applicable, including doctrines of strict liability. See Mankiewicz, Airport Noise-—
Compensation of Adjoining Landoroners sinder French Law: A Report on a Case and
Some Further Considerations, 35 J. Am L. & Comumerce 238 (1969) ; Mankiewicz, Some
Aspects of CRuil Low Regarding Nuisance and Damage Coused by Aircraft, 28 J. Amr
L & Comnmkce 44 (1958). Clearly, some new international convention regarding the

S5T will be necessary. .
133, 82 Stat. 395 (1968) ; dircussed in S, Rer, No, 1353, 1968 11.S Coxa. & Annun.

News 2688-98, .
134, Statement of the Sec'y of Transportation, Alan S. Boyd, an Noise Abatement,
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In amending Title VI of the [Federal Aviation Act of 1958,'%5 the law gives
the Administrator of the Federal Avimion Administration, after consul-
tation with the Secretary of Transportation, the power to fix standards for
the measurement of aircraft noise and regulations for noise contrel and abate-
ment.}?% This law forms a part of an overall noise control program encompas-
sing eight basic areas: aireraft noise research, aircraft operations, sonic boom
research, airport and land use, natural environment, legal, structures, and
human response.}?? At the time of enactment it was intended that all federal
eflorts in these areas would be coordinated through an Inter-Agency Aircraft
Noise Abatement Program to be established by the Department of Transporta-
tion, 138

Before the Transportatinon & Acronautics Subcomm. of the House Interstate & Forcign
Commeree Conun, Wednesday, Nov, 15 1967 (U.5, Dc;'r. of Transportation Reprint),
at 6, discussed in N.Y. Times, Nov, 11, 1967, at 1, col. 7.

135. 49 U.S.C. #8 142(-30 (1964).

136, Public Law 90-411, 82 Stat. 395 (1968) reads as follaws:

Sec. 611, (a) In order to affard present and future relief and protection to
the public from unnecessary aireralt poise and sonic boum, the Administrator of
the Federal Aviation Administration, after consultation with the Sceretary of
Transportation, shall prescribe and amend standards for the measurement of air-
craft noise and sonic boom and shall prescribe and amend such rules and regula-
tions as he may find necessary to provide for the control and abatement of
aireraft noise and sonic boorn, including the application of such standards, rules,
and regulations in the Issuance, amendment, maxlification, suspension, or revoca-
tion of any certificate authorized by this title,

In prescribing and amending standards, rules, and regulations under

this section, the Administrator shall—

(1) consider relevant available data relating to aireraft noise and sonic
boom, including the results of research, development, testing, and evaluation
activities conducted pursuant to this Act and the Departivent of Trans-
portation Act;

(2) consult with suelt Federal, State, and interstate agencies as le
deems appropriate;

(3) consider whether any proposed standard, rule, or regulation is
consistent with the highest degree of safety in air commerce or air trans-
portation in the public interest;

) consider whether apy proposed standard, rule, or regulation is
economically reasanable, technologically practicable, and approprinte for
the particular type of ajreraft, aircraft engine, appliance, or certificate to
which it will apply; and

) consider the extent to whiclh such standard, rule, or regulation will
contribute to carrying out the purposes of this section,

(c) In any action to amend, modify, suspend, or revoke a certificate in
which violation of aircraft noise or sonic boom standards, rules, or regulations
is at issue, the certificate holder shall have the same notice and appeal rights
as are contained in section 609, and in any appeal to the National Transporta-
tion Safety Board, the Board may amend, modify, or reverse the order of the
Administrator if it finds that cantrol ar abatement of aircraft noise or sonic
boont and the public intercst do not require the affirmation of such order, or
thai such order is pot consistent with safety in air commerce or air transe
artation,

In November 1969, the Federal Aviation Administration issucd a regulation intended to
reduce by half the amount of noise produced by fet aircraft landings and take-offs, “The
new rule, which sets maximum noise levels, will at first apply only to the big new jets
scheduled to appear at airports within the next year. But it is expeeted that similar
regulntions will be ordered for current jet planes.” Bailey, supra note §, at 132, For n
discussion of a similar British attempt to reduce jet aircraft noise, see W. BUkNS, supra
nole 4, at 214-41,
137, Statement of the Sec'y of Transportation, supro note 134, at 4.
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IIf, Awn QuTLINE ForR FUTURE RESEARCH

The purpose of this article has been to provide an intreduction to the
practical problems and damaging effects of noise as an environmental pollutant.
The solutions to these problems will only be found with the backing of informed
public opinion and proper Inws 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 research is an attempt to point out
various arens where information, research, and understanding are needed. This
autline does not pretend to be definitive in scope; rather its purpose is to
indicate the inadequacies of existing legal remedics, to suggest some possible
legislative solutions concerning noise pollution, and to emphasize the poly-
centricity of our ccological crisis,

A. Existing Legal Remedies

The legal responses 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; public remedies consist of regulatory and remedial
legrislation. 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 & convenient framework in which to analyze the
ndequacy of existing legal remedies and to suggest needed research.

1. Private Remedics, Private law suits are usually based on public
nuisance statutes, or on the common law of nuisance, or on the constitutional
theory of the “taking” of property.?® Generally, these solutions, based as they
are on econotnic 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.}1* Moreover, other legnl and social
problems limit the usefulness af the common law nuisance suit. In an urban
environment, tie most offensive noise is often the conglomeration of sounds
cansed hy an almost infinite number of unidentifiable sources, The burden of
showing causation, combined with the important requirement that the nuisance
impair the enjoyment of the plaintiff's own property, can prove an insur-
mountable bartier to recovery,?! Finally, the constitutional theory of “taking”

139, Sce generally citations jn note 123 supra. Sees also Note, The Cosi-Internationol-
ization Case for Class Actions, 28 STAn. L, Rev, 383 (1969) ; cf. Juergensmeyer, Contral
of Asr Pollution Thraugh the Assertion of Private Rights, 1967 Duxe L.J. 1126,

140, OF course, this defect is casily remedied by amendinent In the area of air
pollution, the State Senate of Massachusetts is currently considering legislation which
woutld allow private e¢itizens to bring suit against anyone poliuting the environment
within that state, (Mass, Senate No. 907), The bill would allow judgments requiring
that the pollution be stopped unless the costs of such action would threaten the existence
of the polluting concern, See N.Y, Times, Feb, 4, 1970, at 19, col, 4

14]. Note, siupra note 79, at 108,
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of 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 environmental 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.!4? 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
paychological studies of the effects of unwanted noise, !¢

2, Public Remedies. While legislative solutions to noise pollution can be
as broad and as varied as man's creativity, the response to date has fallen
constderably short of that limit. Such laws as the federal aircraft noise abate-
ment law!1S and the various schemes of limiting decibel levels have already

142, See generally citations in note 127 supra, s

143. Under British common law, freedom from noise is considered essential to the
full private enjoyment of a dwelling house. Naoise alone may constitute a nuisance.
Crump v. Lambert, L.E. 3 Eq, 409 (l%é?): R. v. Smith, 93 Eng. Rep. 795 (K.B. 1725},
There are eight general principles relating to the common law of noise nuisance which
have been established in the Chancery Division of the High Court, the Court of Appeal,
and the House of Lords, These principles are: (1} There must be malerial inter-
ference cvith property or personal comfort, Walter v, Selfe, 64 Eng. Rep, 849 (Ch. 1851);
Betts v. Penge U.D,C., [1942] 2 K.I. 154 (1942} Rushmer v. Polsue & Alfieri Lid.,
[1906] 1 Ch. 234 (1906). (2) It is no defense for the defendant to show that he has
taken all yeasonable steps and care to prevent noise. Polaue & Alfieri Ltd. v. Rushiner,
[1907£ A.C. 121, 122 (1907) (opinion of Lord Loreburn); Halsey v. Esso Petroleum
Co,, Ltd,, {I%lf 1 W.L.R, 683 (Q.B, 1961). (3) The noite need not be infurious to
heaith, Vanderpant v. Mayfair Hotel Co., [1930] 1 Ch, 138 (1929); Hampstead &
Suburban Properties Ltd, v. Diomedous, {1969] 1" Ch. 248 {1968). (4) Temporary or
transien? noise will not gencrally be accepled as a nuisance, Andreae v, Selfridge & Co.,
{1938] Ch, 1 (1937); Leeman v. Mentagu, E.R, 1677 (K.B, 1936). (5) The conris do
tot seek to apply a fixed standnrd of comforl, Rushmer v. Polsue & Alfieri Lid, [1906]
1 Ch, 234 (1906); Colls v. Home & Colonial Stores Lid, [1904] A.C. 179 (1904} ;
Ha]seiv v. Esso Petroleumn Co., [1961] 1| W.L.R. 683 {Q.B, 1961); Sedleigh-Denfeld v,
O'Callaghan, [1940] A.C. BBD (1940}, (6) [t is no defense to shote that the plaintiff
came to the nuisance, Bliss v. Hall, 132 Eng. Rep. 758 (C,P, 1838) ; Sturges v. Bridg-
man, 11 Ch. D, B52 (C.A. 1879). (7) The courts will not inferfere with building opera-
tions canducled in a reasonable manner. De Keyser's Royal Hotel Ltd. v, Spicer Bros.

Lid. & Minter, 30 T.L.R. 257 (Ch, 1914) (dictum); Andrene v. Selfridge & Co,
[193% Ch. 1 (1937); Barrette v. Franki Compressed Pile Co, 2 D.L.R. 665 (1954).
(8) Malice may be_a significant facior. Christie v, Davey, [1893] 1 Ch. 316 (1B92);

Hollywood Silver Fox Farm Ltd. v, Emmett, [1936k2 B.D, 468 (1936), For a
discussion of these and other cases, see THe Law oN Noisg, mpra note 113, at 13-19;
Spater, supra note 119, at 1395-97, .

144, As of yet, the possibility that light muy be an environmental pollutant has been
largely ignored. The increasing ccular barrage of neon signs and flashing lights,
however, may scon become of greater concern. There is some indication that excessive
light, lilke excessive noise, may produce physical and psychological damage to the
human organisi. See, e.g., Gregory, Visual Illusions, SciENTIFIc AMERICAN, Nov, 1968,

“at 66; Thomas, Movements of the Bye, Scientivic AMERICAN, Aug. 1968, at 88, Assumn-
ing that light can be an ecovironmental pollutant, then the plethora of legal problems
being raised concerning noise pollution will also arise concerning unwanted and ohtrusive
light, and there is little hopa thut nuisance laws, our “taking” of property laws, or our
right of privacy laws will provide adequate remedies, The suggestions in text, therefore,
apply also to the probable future problem of light pollution,

145, See notes 133-38 and accompanying text supra.
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Leen mentioned, " Other, as yet untried, possibilities suggest themselves. While
it would be difficult to tax nicise poliuters directly, tax incentives on the state
and federal level could be employed to encourage noise abatement programs.
A corporation might be given the option to treat expenditures for neise pollu-
tion abatement as a business expense in order to receive an immaediate tax
write-off without having to depreciate such expenditures over several years.'8
Federal or state governments could also make low-interest loans Lo companies
unable to sccure funds from traditional sources, Such loans might be limited
to companies presently in existence and presently causing noise polliion
without the means of abating it.

The reason for the failure of legislatures to grapple fully witl the very
real problems of environmental pollution generally 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, Moreover, legislators and legnt counsel for legislative bodies must be
familiar with the scientific intricacies of noise pollution as well as the legnl
intricacies of anti-noise legislation.

B. The Possibilities for International Action

As business and transportation integrate on an international level, noise
pollution, 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 enviromment whicl transcends purely national interests, and it is
foreseeable that in the near future a body of transnational environmental law
will be developed, )

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

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

147, However, in the aresa of traflic noise one effective nbatement solution would
be for local governments to limit the use of private motor vehicles by means of Increased
tuxation on private vehicle ownership or by means of “city entrance” tolls for all private
vehicles, The ravenue obtuined by taxing molorists who insist on driving and parking
in congested, noise and air polluted inner-city areas could be used to improve and
subsidize Sguiet:r public transportation,

148, See Inr. Rev. Cone of 1954 3§ 162, 167,

-
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national Labor Organization should also be solicited. The aim of a compre-
hensive educational program ghould be to establish a body of experts in each
country with a thorough knowledge of the subject, capable of stimulating the
development of, and perhaps even directing, noise abatement activities,24?
Several international meetings devoted to noise have been held, but none of
f these have been plunned specifically for public health and labor officials or for
Lo lawyers and legislators. Forums must be established where various national
L approaches to environmental problems can be compared. And the structure
of model national and international noise control legislation is a matter of

prime iniportance.
. Among the legislative considerations are a general survey of the
problem, including methods, instrumentation and standards; the defi-
nition of harmi{ul noise ievels by intensity, frequency and duratien of
exposure ; specification of the persons, places and circumstances where
the law applies; details of enforcement agencies and penalties for
; infringements ; the principles and practice of engineering noise con-
trol; standurds and methods for medical examination and action to
be taken when noise-induced hearing loss is found ; the qualifications
of medical and engineering control staffs; and the types of ear-
protector, with indications for their use, 150
2. International Cooperation, “Although increasing attention is being
: paid in many countries to health problems arising from noise, in only a few
: has there been any systematic attempt to assess the extent of the problem on a
i national scale.,”?® To date, no survey of noise pollution has been made on an
international scale. However, there are indications of increased international
cooperation in the area of environmental control, Plans are being drafted by
a *task force” of specinlists at the National Academy of Sciences for a global
warning network on environmental changes which threaten life forms, 192 The
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149, A, Bew, supras note 4, at 111, .
2 150. A, BELL, supra note 4, at 112, There is also a need for a wider and freer inter-
P change of lmowfedge and increased communication between nations concerning our
\ey global environmental problems.
Apart from certain publicationa and periodicals of various organizations and
v societies, the International Occupational Safety and Health Information Centre
;B of the JLO [Internationnl Labor Organization] has made a praiseworthy attempt
i to break down this isolation, but it has to cover a very wide field. A detailed
;___} up-to-date bibliography, including recommendations, standards and codes, would
be most useful, . . . Shce the volume of published mauterinl on ncoustics is

prodigious and-spans many disciplines, there is considerable need for some inter-
national correlation and for the dissemination of sufficiently detajled abatracts

on every aspect of the subject,

oy
L 13,
151, Id, at 113,
152. N.Y, Times, Fcb, 12, 1970, at 1, cols. 6-7. See Kennan, To Prevent a World

—~ Waosteland: A Proposal, 48 ForklaN Arrams 401 (1970) ; N.Y. Times, Mar, 20, 1970,
: at 12, cols, 1-3 (city ed.),
o The United States [tself has taken a major step toward recognizing the desirabil
of encournging international cooperation in preservation of world environment, Title I,
secHon 102( E‘g of the National Environmental Policy Act of 1060 states;
The Congress authorizes and directs that, to the fullest extent possible: (1) the
policies, regulations, and public laws of the United States shail be interpreted
and administered in accardance with the policies set forth in this Act, and (2)

A
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General Assembly of the United Nations has begun plans for an international
conference in 1972 to explere the pessibilities of coaperation to “eliminate the
impairment of human environment' and to organize & worldwide defense
ageinst pellution™ In o shwdlar atiemprt, the ZZ-nation Urganization for
Econamie Cooperation aml Development (OECD) has recently announced its
intention to cstablish international twlerance limits for environmental pollu-
tants.'™ Countries wha exceed the lmits would pay indemnities. Members of
OECD include the Uniled States, Canada, Japan, and 19 Western European
countries. But the organizalion operates by voluntary compliance, and since
there is no way of enforcing action on the independent governments, it cannot
he assumed that all the members will adhere to the standards of environmental
control,

C. Suggested Remedial Approaches

Y. Population Coentrol, Our exponential population explosion is the
underlying canse for all our natural resources problems; there are simply
too many people fighting over a limited supply of renewable and non-renew-
able resources.!™ The population problem is by ne means limited to the “have-
not” and underdeveloped nations, In November of 1967 the population of the
United States was 200 million, by November 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).!™ Present projections put the United

all agencies of the Federal Government shall , . . (E) recognize the world-

wide and long-range character of environmental problems and, where consistent

with the foreign palicy of the United Sates, lend appropriate support to initia-
tives, resolutions, and programs designed to maximize international cooperation

in anticipating and preventing & decline in the quality of mankind's werld en-

vironment; . ..,

Pubn. L. No, 91-190, 83 Stat. 853 (19703, See alto Sive, supra note 101,

153, This conierence will be the First International Conference on the Human
Environment, See N.Y. Times, Mar. 30, 1970, at 34, cols, 2-6; id., Dec, 4, 1968, ot 18,
col. 1. An etght-day symposivm on international environmental problems, sponsored by
the Standing Commitice on Environmental Disruption of the International Social Seience
Cauncil (a United Nations auxitiary body), was hield in Tokyo, Japan, on March 9.16,
1970. Torty-five delegates, including soeial scientists from 13 industrial countries, ex-
changed views on environmental pollution at this mecting, See N.Y, Times, Mar, 3, 1970,
at 18, col, § (city cd.}‘.

154, N.Y, Times, Feb, 19, 1970, at 11, col. 1. .

135, Exponentially viewed, it will not be long before the earth's surface is

packed solid with humans, the whole mass standing in individual relrigerated

capsules on a thick Jayer of immovable automobiles. Babies will issue from this
mass in a constant stream to stand on the shoulders of their parents. Suddenly,
atomic fusion iy achieved hy the central compuiter which runs this horror and
the mass dissolves into a small exploding universe of positive and negative
electrons, neutrians_nnd antinentrions, baryons and leptons, zll moving apart at
relativistic speeds, Before this, of course, we shall have all killed one another

off by the cxgoncmial rise in the erime rate, by radiation diseases, and, Incking

all cxercise, by dying shortly after birth from the ultimate pollution, namely,

the inability to move away from our own excrement. .

Cowan, Law and Technology: Uneasy L.eaders of Moders Life, 19 Casz W, Res, L.
Rev, 120, 122 (1967).
156, See TiMe, Nov, 24, 1967, at 70; N.¥Y, Times, Jan. 11, 1970, § 12, at 16, cols. 2-8;
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States population at 308 million by the year 2000, and 374 million by the year
2015. The world pepulation, 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 effective 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 limiting the number of births, and second, by increasing the number
of deaths through a comprehensive program of applied eugenics.'® For moral
and philasophical 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 voluntary birth
control program, as enunciated by President Nixon in July 1969, is an unreal-
istic and futile approach to the problem.!®® Direct controls, such as compulsory
sterilization or abortion, would be too offensive. However, indirect ecotomic
incentives should be used to encourage the postpenement of marriage and the
limitation of births within marriage. The federal government should stop
taxing single persons more henvily than married ones, eliminate tax exemp-
tions far 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 undegirabla,
but rather between the undesirable and the disastrous, If nething is done, in
10 or 20 years, 50 to 100 million 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 alternalives become minimal,

2. Expanding the “Decibel Limit” Concept, As noted earlier, laws are
being enacted on state and federal levels to define prohibited notse in terms of
cecibels, n measure of the intensity of sound.3® Inherent in any anti-noise
legislation based on the objective “decibel limit” concept are problems regard-
ing standard-setting, enforcement, and constitutionality,

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

157, See Golding, Ethical Issues in Biologicol Egtga'necn'nf, 15 U.C.L.AL. Rev. 443
(1968) ; Grad, .chu-l'ahv: Responses to the lelrw Bwla,?: units and Possibilities, 15
U.CLA, L. Rev, 480 (1968): Wald, The Evolution of Life and the Lo, 19 Case W,
Res, L. Rev, 17 (1967) ; Hardin, The Tragedy of the Commions; The Population Problem
has no Technical Solution, It Requires a Fundamental Exiension in Morality, 162 Science

1243 (1968).
158, See, ¢.9, N.Y, Times, Oct. 5, 1969, at 51, col. 1; id, Sept, 22, 199, ot 31,

cols. 3-7.

159, N.V, Times, Sept. 22, 1969, at 35, col. 4. See Wall Street J, Dee, 3 1968,
at 20, col. 4; N.Y, Titnes, Dec. 15, 1968, at 55, col. 1; Cleveland Plain Dealer, éept. 4,
1968, at 20, eols, 1-2 (Report of the 19th Anmunl Meeting, American Institute of Bio-
logical Scicnces, at Ohio_State Univ., Sept. 4, 1968) ; Cleveland Plain Deuler, May 23,
1968, at 53, cols, 1-B, See generally P. Enruicn, Tue Porutation Boms (1968):
P. Enruen & A. Ennrracs, PorCLATION, ResoURCES AND ENVIRONMENT: Issues InN

Huwman Ecorocy (1970).
160, See text accompanying notes 107-117 supra.
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In measuring [nnise], three charaeteristies of sound are significant,
First, sound cannot be separated from its environment, Therefore,
whent o noise-meter measurement {5 made, the one sound bepng
mensured cannot be isolated, and the reading is affected by all the
sounds in the arex. A meter reading is also alfected by the plysical
mature of the surronndings and by atmospheric conditions, Second,
since sound intensity is a function of distance, a decibel reading is
meaningful only when the distance from the wnoise source to the
microphane is reported. Third, the decibel is a limited standard of
measurement; i.¢., it only registers the intensity of, or pressure
created by, sound waves, Yet the offensiveness of noise varies with
the frequency as well as with the intensity of sound. Thus, two
noises which register the same number of decibels on a meter can
saund louder ot softer to the hearer, depending on piteh, '™

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

3. The Quieting Process. In the area of noise pollution man has two
alternatives: he can attempt to abate the unwanted and disruptive noise which
pervades his habitat, or he can attempt to adjust and adapt to ever-increasing
levels of noise, People become accustomed to a steady noise level or familiar
sounds and tend to adjust themselves and their lives to these otherwise un-
wanted noises. Where convient, chemical pollution—of the air, water, and food
—noise pollution, and light poliution will be sufficiently controlled to prevent
the kind of damaging effects that are immediately disabling and otherwise
obviaus, “Human beings will then tolerate without complaints concentrations
of environmental pollutants (whatever their nature and origin) that they do
not regard as a serious nuisance and that do not interrupt social and economic
life 1102

However, mun's ability to adapt to the “quality” deterioration of his
envirenment has ominous implications. It is probable that continued exposura
to even Jow lavels of toxic agents and pervasive noise will eventually result
in a great variety of delayed or latent pathological manifestations, creating
physiclogical and psycholagical misery.!® Behaviorally, a similar slow mental

161, Nete, supra note 79, at 111-12 (footnotes amitted).

162, Dubes, Adapting te Pollution, 10 Scienmist & Crrizen 1, 3, Jan.-Feh, 1968,
163, {TIhe worst pathological cffects of environmental pollutants will not¢
be detected at the time of exposure; indeed they may not become evident
until several decades later. In otber words, society will become adjusted to
tevels of pollution sufficiently Jow not to have an immediate nuisance value,
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disintegration may result from noise-induced cognitive dissonance, thus giving

- impetus to what has been characterized as the mass societal neuroses. Insanity
and irrationality scales are based on ctirrent relative deviations from what is

considered “‘normal” behavior, The frightening aspect of slow societal trends

i towards what at an earlier time would have been considered irrational is that
typically neuretie behavior of an earlier time may slowly become the normal
and thercfore acceptable level of behavior of a current or future stage of
civilization or de-civilization. What is degeneratus at Time One may he

j accepted as sapiens at Time 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-mufflers on their ears,1%4
' Soon those members of our society that can afford them will be wearing
— “space-helmets” which can filter out toxic impurities in the air and control
’ ‘ the amount of noise that enters the wearer's head. Automobiles in the United
b 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

r-: long-term objective in environmental control should be to manage seciety in
bt 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 envirentental
= pollution."1® Such futuristic city planners as Dr., Athelstan Spilhaus have
l‘i already designed smokeless, noiseless, and trafficless cities with completely
controlled environments and reeycling systems, %%
[": CoNcLUSION
- It is obvious that laws and their just application could provide an effective
: { i coercive force for noise pollution abatement. Zoning is an important part of
¢ urban environmental planning, and it is applicable to noise pollution as well as
such other environmental noxae as air and water poliution,*97 Legal compensa-~
”? tion for hearing loss, mental disturbances, 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
F‘! disturbances from unwanted noise, The incffectiveness of present solutions to
bea the quality deterioration of our habitat ncvertheless 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
(B “in the adult population and create large medienl and socia? burdens.

- 164, N.Y. Times, Oct. 17. 1969, at 45, cal. 8; id, Sept. 28, 1969, at 80, cola. 4.7.
165, Dubos, supra note 162, at 6, citing Spilbaus, The xperimental City, DArnaLUS,

Fall 157, at 1129,
See, eg., N.Y. Times, Dec. 31, 1967, § 4, at 7, cols, 1.7; Spllhaus, supra

B T P
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; note 165,
{ 167, See A. Bewr, supra note 4, at 103-105; C, W. Kosten, Establishment of Zones
! ™ and the Réght For Quiet, in PROCEEDINGS oF TRE SECOND INTERNATIONAL CONGRESS
| I rou Noisk AparmamenT, Salzburg, 1962,
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1970] NOISE POLLUTION 691

Future environmenial programs must be synoptic in their approach; no
small facet of our complex cultural and technelogical system can be overlooked
without incurring the hazards of latent dyslunctionality, the long-term dis-
ruptive and unwanted consequences of policies which attempt to solve poly-
centric problems and which otherwise, at least in the short-term, appear
functionally viable solutions to immediate socio-economic problems.'®™ Today
many of the central ecological issues are essentially "legal” in nature, but the
success of any legal policy for environmental control must ultimately be
evaluated in terms of its long-term effects, To help make this evaluation, law-
makers must turn to the science of human ecology. Human ecology is still a
young science where advancements "“depend in part on mutual understanding
and cooperation among social and natural scientists and humanists, and in part
on the development of new methods for studying ineracting processes in
complex systems,”*% Lawyers and legal scholars can and must participate in
this cooperation and development if legal solutions are to be successful.

The types of solutions necessary to avoid the impending environmental
crisis will obviously place great strains upon basic political and economic
axioms. Such concepts as zero population growth!™ and no “no-growth eco-
nomy"?! require a shift in values away from quantitative and toward qualita-
tive criterin, The most fundamental questions concerning our environmiental
crisis, therefore, are ethical ones: Will a national policy of negative population

168. “A problem is ‘polycentric’ when it invalves a complex of decisions judgment
upon_each of which depends upon the judgment to be made upon each of the others.”
H. Hart & A. Sacks, Tune Lecarn Process: Dasic PropLEMS 1IN THE MAKING AND
APPLICATION OF Law 669 (tent, ed, 1958), For a legal example of latent dysiunctionality
because of only unidimensional success in socially engincering a change in female
mabilization in Central Asia, See Massell, Law as an Instrument of Revolutionary
Change v a Traditional Aliticu: The Case of Soviet Central Asia, 2 Law & Soc'vy Rev.
179, 221 (1968). Ser generally MEenton, Social Problems and Socielegical Theory, in
ConreEnrorary Soclal. Proorems 697 (R. Merton & R. Nisbet eds. 1961) ; FuncTion-
ALISM IN THE Soctal SCIENCES: THE STRENGTH AND LIsgTs oF FUNCTIONALISM IN
i\gu'nmaml.oav. Econoatics, Pouiticat, Science, anNp Socrorogy (D, Martindale ed,

169, N.Y. Times, Jan. 12, 1970, at 75, cols. 3-8, Sre also Hardin, supra note 157,

170, A population rate growth of zero occurs when the pumber of births equals the
number of deaths. Obvieusly, any program to reach ihis end, would clash with the
“right to prngngnrc.” Compare Skinner v. Oklahoma, 316 U.S, 535 (1942), with Buck v,
Bell, 224 U.5, 200 (1926). Professor Kingsley Davis, director of international popula-
tion and urban research at the University of California and an ondvoeate of the zero
population growth concept, has stated that such a drastic reduction in births would
nccessarily require not only a change in existing laws but also absolute government
regulation of the size of families—i concept that most nations have found impossible
to accept. *In a more Orwellian guise,” writes Davis, “such control might include
pressure through limits on availubility of housing, manipulation of inflation to force
mothers to worle, increased city congestion by the deliberate neglect of transit systems,
and increased personal insecurity through rigged unemployment.” Time, Nov, 24, 1967,
;;07(().1 !5%;‘) Davis, Population Paolicy: 1Fill Current Pragrams Succeed?, 158 Science

171, The concept of a "no-growth economy” was discussed extensively at a recent
mecting of the United States Commission for UNESCO held in San Frangisco, Calif,
on November 24-2B, 1969, Basically, the conc:rt means of repudintion of the tenet of
bigness and perpetual cconomic expansion for the more optimal and qualitalive coneern
for the ultimate consumer and the environment in general. See N.Y. Times, Nov. 28,
19;39,3215 26, cols, 2-5; id,, Jan, 11, 1970, § 12, at 22, col, 1; id,, April 12, 1970, § 1, at 40,
cols, 34,
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growth or of negative economic growth enhance the {reedom of human beings
as individuals, and will it enchance justice for all human beings as members of
society P “These two ethical ideals of individual freedom and distributive justice
often are, or seem to be, more or less incompatible, The task of law-givers
throughout history, however, has been to strike a workable balance between
them,""*? 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 survival of mankind as a species. In the area of noise
pollution, we are not dealing only with the maintenance of our awn sanity, but
also with the mental well-being of our children and our society as a free and
rational civilization, To paraplirase Arthur Schopenhauer,!™ the amount of
noise which any civilization can bear undisturbed stands in inverse proportion
to its mental capacity, and may therefore be regarded as a pretty fair measure
of it. Our ability to meet our environmental erisis may be » test of our in-
telligence and ultimately a test of the survival of our species.

172, N.Y, Times, Jan, 12, 1970, at 75, col. 6. (Article by Dr. Roger Revelle, Richard
Saltonstall Professor of Population Pelicy and director of the Center for Poputation

Studies at Harvard University ).
7. A, ScnoreNniaver, On Noire, in 2 Tuar Wored As WiLL anp Inga 199 (H.

Haldane & J. Kemp trans, 1844).
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L. BASIC GENERAL REFERENCES

1, NOISE POLLUTION

Author: Hearings before the Subcommittee on Air
and Water Pollution of the Committee on Public
Works, United States Senate, 22nd Congress, March
24, 1972 and April 12, and 13, 1972,

Publisher: USGFRD, Washington, D.C., Scrial #
92-H35 (604 pp; $2.50) 1972,

Level: Popular, for the most part, with some semi-
==-ek

fronved Californials special technical adyisory

panel on motor vehicle noise, These include: the
importance of keeping noise swrveillance procedures
simple and Inexpensive, of coupling ambicnt nolse
stumdards with swong, eficcrive, singic-source standards,
and of recognizing the basic fact that o standard is

no better than the test which is wed for enforcement.
Neise from diesel ouchs and vehicle tives is briefly
discussed, as is the idea of 2 noise level emissions

! E technical papers submitted for the recond, tax on motor vehicles as an alternative to new pro-

: ! duct standards.

[ Point of View: These heatings were held Lo gather

! _l.‘ background information on noise pollution. Tes- A brief but useful document, "Quict City Report”,
P timony was taken from industy and consumer re- prupared by the Los Angelos Quiet City Committee,
f presentatives and ffom academic reseanchers and gov- is included here, It contains a quick overview of

E - ernment policy personnel. the noise prebleme n cities, specific recommendations
L, : directed at urban noise control, a mede! noise ordi-
! Summary: Three noise pollution bills were under nance, and o short discussion of airport noise, Among
| p— consideration by Congress at the time of these Hearings: the appendices to the repert are two of particular in-
{ w l §. 1016, "a bill to control the generation and transmis- terest: a brief bibliography and an outline of the
[ sion of nolse detrimaental ro the human environment, " sources of noise pollution.

‘ introduced at the request of the Nixon Administration;

é = S, 3342, "a bill to amend Title IV of the Clean Alr Testimony then tuns to the issue of the psychola-

: I ﬁ Act'"y co-sponsored by Senators Tunney and Musklie; glcal and physiclogical effects of environmental

5 and H. R. 11021, "a bill to control the emission of noise noise and includes remarks by two of the leading

s detriinental to the humaxn cavironment, " passed in research scleptists in this area: Dr, Karl D, Kryter,
,’; Iz February, 1572 in the U.S, House of Representatives, of the Stanford Research Institute, and Dr, Donald

: The text of each bill is included at the beginning of Bele, of the Stanford Medical Center. Dr. Keyter's
vt these Heurings and mueh of the testimony which follows testimony Is focused on the need for establishing

» jr isolates and criticizes the various provisions a2ssociated improved Federal guidelines as to the criteria for

a i with them, ‘There are three main questions to which acceptable nolse levels and Dr, Belt addresses the

the legislation and, thereforz, the Hearing testimony, is

nced for improved public education and the establish-
ment of a large scale longitudinal study of hearing

addressed: (1) Should the regulation of aireraft noise emis-
sion be in the hands of the-Administrator of the FAA (as it
has been to date) or the EPA; (2) Should the Federal govern-
ment develop ambient noise criteria; and (3} Should Federal

and environmental noise, such as that begun two
years ago with the development of an audiological
data bank at Stanford Medical School.

noise standards and summarizes the feeling of many
FAA critics with the remark that, ",,.making the
FAA responsible is like putring the fox in charge of

lution. Lanterman, speaking In support of §5,3342, strongly
supports curtailment of Federal preemption and outlines
several noisc supprestlon considerations which have con-

QI

{‘] standards of new product noise emission preempt independent
- and possibly stonger legislation at the state or municlpal The Culifernia segment of the hearlngs concludes
. level, wlith remarks by State Deputy Attormney General
, {d Nicholas C, Yost, reiterating the dangers of Fed-
0 Califorpla, being markedly ahead of the rest of the nation cral preemption in pollution control, and two testime-
K in terms of noise pollution legislation, is the site of the nies addressed to the issue of aircraft noise: that of
Tn =t first day's Hearing., Testimony is provided by Robert James K. Carr, director of Airports, San Francisco
i Lﬂ: Moretti, Speaker of the Califernia Assiembly, briefly Airport Commission, and that of Randall L. Hurlburt,
j outlinjug California's progress In this area and concluding Environmental Standards Supervisor, City of Ingle~
g an on a note that occws again and again throughout the testi- wood, California. Mr, Carr's testimony Is in sup-
-it : ] mony of state and local officialss "Any language preempting port of Federal preemption for regulation of afreraft
H e Californla's enforcement role in noise pollution [should] be engine noise and of retaining FAA preeminence in
3 deleted from the leglslation". Speaker Morettl is followed the setting and enforcement of such standards,
g '“T, by Frank Lanterman, a member of the California legls- Mr, Randall, on the other hand, urges establishing
i e lature who has long been active in the area of nolse pol- the EPA as the authority In the setting of sircraft
;
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1, "POLLUTION" (cont'd)

the chicken coop,” Several papers prepared by the City
of Inglewood, & city which is plagued with a serlous alrcraft
nolsg problem, are included herer "Noise Control,

"Thc Tcu Damlcme A el

Logiriation, and Enforcement', Peint Actlen

Program for the Alleviation of Nbise Pollution in Inglewnod,
California", "Community Noise Controls Training Guide
and Enforcement Manual", "Noise Control Experience in
Local Government'' and "Airerait Noise Eifects on Property
Values", Brief testimony on motor vehicle and aireraft
noise is given by various Califarnia State officials and a
very good summary introduction to the problem of nolse
controly; "A Report to the 1971 Legislature on the Subject
of Nolse....", is appended to this segment of the

Hearings.,

The remainder of the Hearings consists of two days of
testimony in Washington, D.C. , the first of which is glven
over to testimony by government agency officials and the
second, t a2 day of testimony by representatives and lob-
bylists for the varions industries which would be direedy
effected by Federal nolse pollution legislation. By far the
most important testimony of the first day's hearing in
Washipgton is that provided by Thomas Carroll, Assistant
Administrator for Planning and Management, EPA, and
Dr, Alvin F. Meyer, Jr., Director, Qffice of Nolse Abate~
ment and Control. For the main part, their testimony is
in support of the administration bill (S, 1016) and criticel
of the Tunney~-Muskie bill (S. 3342}, In particular, the
EPA strongly supports Federal preemption in the arca of
noise pollution regulation amd sides with the adminlstration
in contending that primary responsibility for setting,
monitoring and enforcing alrcraft nolse standards should
remain with the Administrator of the FAA and should not
be transferred to the EPA, Appendezd to their testimony is
a very useful paper, "Additional Information Supporting
EPA Statement on Noise Control Legislation. ..., " which
reiterates the adminlstration's pesition und provides point
by puint rebuttle to the critics of Federal policy in this
arca. A glossary of terms common in noise pollution
literatune is included, Representatives of the Environ-
mental Defense Fund, the Natlonal Governors Conference,
aund the Natlonal League of Clties, V.S, Conference of
Mayors, conclude the day's Hearlngs offering support

for 5, 3342, the Muskle-Tunney bill, and criticism of

the administration's position.

Finally, the last day of Hearlngs is given over entirely

to industry spokesmen, with representatives from ecach

of the following groups appearing: International Spowe
meblle Mazufastmen Asscelation, Autcoicblle Maiu-
factwrers Assoclation, Englne Manufacturers Association,
Rubber Manufzcturers Association, Uniroyal Tire Company,

Constructlon Industry Manufacturers Association, Alrport

" Operators Council International, Heavy Duty Truck Manu~
. facturers Association, International [Harvester Company,

und the Air Transport Assoclation, Their testimony is
uniformly In favor of Federal preemption and, where
applicable to thelr industry, of retaining FAA control

over aircraft noise standerds. In addition, the various
Industry representatives are concerned that export pro=-

duct be excluded from any restrictive U.S. noise standards
and that controls not be applicable to products manufactured
prior to the date of legislative enactment. There is a
wealth of correspondence included in support of their
position,

Four particularly interesting documents appear in the
appendix to these Hearlngs: "Aircraft and Nolses The
Retrofitring Approach", a 1972 Library of Congress
Congressional Research Serviee Report; a letter from

Wm. O, Ruckelshaus, EPA Administratar, to Senator
Randolph, outlining the EPA's views on S. 3342; the

repoit of & UCLA study, "Jet Aircraft Nolse Over
Residential Areas", and a short paper prepared by the
Mational Organization to Insure a Sound-Controlled En-
virooment (NOISE) on "Afrcraft Noise Pollution and the
Need for Federal Legislation.” AL in all, this volume
provides an excellent introduction to the issues and problems
associated with noise polluticn and is especially useful as

a primer on the policy questions Involved In trying to legis-
late in the aren of environmental poluticn.
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2. REPCRT TC THE PRESIDENT AND CONG RESS ON NOISE

Author: Report of the Administrator of the Environ-
mental Protection Agency in compliance with Title
1V of Public Law 91-604, the Clean Air Act Amend-
ments of 1970, Februarvy 1972,

Publisher: USGPO, Washington, D,C, (400 pp; %1.75)
1972, Senate Document No. 92-63; GPO Stock #5500-
0040 (NTIS #PB-206716, $6.00),

Level: Popular; Prepared as 1 background document for
legislators at the Federal and local levels; illustrated;
numerous tables.

Point of Views "Title IV of PL 91-604, signed into

law on December 31, 1970 by the President, directed
that the Environmental Protection Agency cenduct a
"full and complete investigation and study of noise and
its effect on public health and welfare" and to report,
within 1 year, the findings to Congtess, To those eands,
authorization was given to the Administrator to hold public
hearings and to conduct research, experiments, demon-
strations and studies. ... The result of these extensive
effarts is this report to the President and the Congress

of the United States."”

Summary: As a primer on noise pollution, this

brief report has several factors to recommend it, Cne
cautdonary note is In order, however] generalities
abound and; while the report provides a good overview
of most facets of noise pollution, it is in no way a
deflnitive or source document, What it does provide,
and in a well organized, ‘resdable format, Is a conden-
sation of numerous EPA Technical Information Docu-
ments and a useful summary of the material presented
in the series of eight national public hearings held by
EPA in selected citles across the country. {Many of the

3, NOISE POLLUTION:

documents and, in fact, each of the hearings, are
reviewed separately in this pancket, making this a par-
ticularly useful report for our purposes licre).

There are six chapters in all: Eifects of Noise Bllution
on Living Things and Property: Sources of Noise and
Their Current Environmental Impact; Control Techno-
logy and Estimates for the Futwre; Laws and Regulatory
Schemes for Nolse Abatement: Government, Industry,
Professional and Voluntary Association Programs; and
An Assessment of Nolse Concern in Other Nations.
Three appendices follow, one providing a listing of the
source documents used In preparing the report, another
containing the text of "a proposed bill to control the
generation and ransmission of noise" (essentinlly, 5.1016
as debated In Red, I-1) and the last providing a list of
participants in the various Public Hearlngs on Noise.
Finally, a brlef but uwseful glossary of nolse pollution
terms is provided,

The chapter treutments are somewhat uneven, re~-
flecting both the established areas of emphasis for
research in noise pollution and, to a lesser degree, the
quality of testimony pravided in the individual hearings.
Not surprisingly, the sections on afreraft noise and con-
trol technology (the main areas of noise Investigation

at the Federal leyel for some years) contain the most
definitive data., Other areas, particularly effects on
living things and Industry effarts to quiet consumer pro-
duets , point to arcas where a great many basie questions
remain unanswered, In sum, reading this report will
serve two useful purposes: it will provide a good, gen-
eral introduction to the "state of the art" in nolse pol-
lution and it will set in context many of the documents
which form the core of this packet.

THE UNQUIET C RISIS

Aunther: Clifferd R. Pragdon, Environmental Specla-
list with the Bio~Acoustical Division of the U.S, Army
Environmental Hygiene Agency and Associate Professor
of Clty Planning at the Georgia Institute of Technology.

Publisher: University of Pennsylvania Press, Fhiladelphia,
1970 (280 pp; $15.00).

Level; Semi-popular; numerous graphs and tables;
bibillography.

Point of View: PThe attitudes of society have allowed

noise to become an environmental problem of sizeable
propoiticn. . .Society , through its technology, has created

LA A A o e S o Pl s g 2t
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nolse and hus continued to tolerate it, with only
sporadic attempts to control itu... In 2 period of
urban living where nolsiness breeds noisiness, it is
important to re~educate the population to the virtues
of quiet, "

Summary; There are really two books here: one; a
very good introduction to the community noise problem
and the means of measuring it, and the cther a case-
study report of a community nolse study conducted by
the author in and around Philadelphia, Pennsylvania,
Altogether, itis a most satisfying combination and
should prove a particularly useful handbook to the
general reader, whether as "concerned citizen” or

B P



3. V'NOISE POLLUTION: THE UNQUIET CRISIS" (cont'd)

as a student of environmentzl engineering, Bragdon
writes casily and clearly and demonstrates an attention
to pedagogy that is generally lacking in the literature in
this area.

Chapter I, "Community Noise as a Social Problem" pro-
vides an excellent overview of the many factors which
combine to create and sustain community noise pollution,
Particular attention is paid to the shortcomings of Federal
policy in this arez and to the kind of government-Industry
interactions which tend to minimize environmental consi-
derations. "

In "What is Noise ?"' Bragdon examines the perception of
nolse and provides a remarkably elear and concise sum-
mary of the characteristics of nolse and of the means of
measuring it. Tt is a chort chupter, but the reader will
catry away from it a good, basic understanding of the dif-
ference between sound intensity and frequency, between
Hertz units and decibels , and between the various scales
and indices used for measuring particular sound sources,
The figures, graphs and tables provided here are especlally
useful in establishing comparisons of the sound from varjous
sources, and the equations and conversion mechanisms are
clearly explained and exampled,

Effcets of nolse pollution, “Nuisanees and Hlazards", ure
examined in Chapter 3, The main focus is on physiolo-
gical effects and Bragdon briefly reviews the major research
findings in this area. Some attentlon is pald to psychologi-
cal effects and to the subtle interferences, invasion of prl-
vacy, task performance, etc., which are less well under-
stood and researched. Finally, 2 section is directed to a
discussion of the damage to physical objects and some inter-
esting data is provided on the cost of sonic boom damage.

All of this material is im:rodﬁctcty to the discussion

of the Philadelphia tolse survey which ds really the
central foeus of Bragdon's book, The three chapters
devoted to the survey (The Design of the Community
Noise Survey Analysis of Sound and Its Sources; and |
Commx'mity Response) provide an excellent and readable

4, THE NOISE ARCUND

summary of the kind of community noise analysis that
is well within the range of current technology. The
methodology is carefully outlined, research procedures
are described in some detall and, perhaps most impor«
tanty careful attestlow is puid Lo describing the measure=-
ment procedures and equlpment, There s 2 wealth of
useful informaton in these chapeers. Forthe eitizen who
wants to know what can be done te quantitize the noise
problem In his ares, or for the smudent interested in
deslgning 2 community noise survey project, these
three chapters are an invaluable resource,

Finally, in "Quicting the Crisis" Bragdon examlnes some
of the possible solutions to the noise pollution problem.
These range from proposiog a new system for rating en-
vironmental health to an outline of new approaches to
community ncisc management and a varlety of archi-
techral design recommendations,

Appended to the body of this document are several use~
ful Items. Appendix A contains the Community Question-
| nalre used in the Philadelphla Survey and Appendix B

15 an alternately humorous and maddening compilation

of the noise control claims contained in the national
advertising of virious consumer preducts, {The automo-~
tive manufacturer claims are particularly Interesting when
compaied to the actual test data provided by Bragdon in
|Chapter L.} It is a well documented book, replete with
In.fc%’mntive chapter notes, but of particular value is a
Bibllography, containing more than five hundred references
arranged In six categories: Molse, General; Fhysical
Effects; Psycho-Social Effects; Laws Noise Abatement;
and Nolse Sowces, In short, it is an expensive book,
, but well worth the Investment.

us

Author: Report of the Panel on Nolse Abat'ement to the
Commerce Technicel Advisory Board, U. S. Dept. of
Commerce,

Publishert U, 5. Dept, of Commerce (NTIS: COM 71
00147; 294 pp.; $6,00) Sept, 1970,

Levelr Popular; desizned as background decument for govern-

ment officials and primer for the general public.

Point of View: Policy ortentedj the main charge to

this Pancl was to recommend potential Federal initiatives
in the noise pollution aren and the body of the report

is simply support data for the Panel's suggestions,

Summary: As a background document, this report

T
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4, "THE NOISE AROUND US" (cant'd)

suffers from the tendency to generalize and, in the
process, lose clarity, For someone who lmows little

or nothlig about the physiology of hearlng, the ra-
donaie behind the various acoustical measurement scales,
eic., the explanations here will really not be of much
help. Many topics are touched on, but few are developed
in a cohesive, instmctive way, There is something in
each of eight main areas: the nature of noise; causes of
noise pollution, deleterious effects of noise, noise re-
ceivers, technology and application abatement and con-
trol, economics of abatement and control, legal aspects
of noise pollution, and steategies for achieving nolse abate-
ment and control, There is some intercsting deseriptive
material here, in particular those sections which deal
with the technology and application of nelse abatement
and control and strategies for achieving that control,

but much better coverage of that kind of material, s
provided in Ref, I-.2,

The report does have several strong points; however,
and is a wseful reference document, not so much for the
body of the text, as for the material which is appended
to it, In particular; a very useful bibliography, con-
taining 674 references; has been inchided here. Refer-
ences are provided under ten main headings and the list

includes a good sampling of government technical reports, '

journal artieles, and papers addressed to rather specialized
arcas (l.c. effects of noise on tusk performance, impulse
noise, annoyance and community response, etd. ) not spe-
clfically covered in this pachet,

Appendix A,which consists of excerpts from the Walsh-

Healey Public Contracts Act "Reladng to Scope and Buration of

Occupational Noise Exposure", provides a very useful and
time-saving service for anyone interested in a quick review
of Federal legislation relating to industrial noise exposure

levels, The two remaining appendices focus on

ftate and lecal nolse ordinances, one moviding a
sampling of local ordinances classifiad as to their
iegisiative sophistication, and the other detailing the
California Motor Vehicle Code noise regulations, one of
the strongest [n the country.

Finally, this is essencially a policy document and it's
real focus is on the set of twelve recommendations
which Introduce the report. These arc addressed to
the following areas: Institutional changes to enhance
interaction between noise producers and receivers;
hearing con;cr‘;ntlon; cesearch; development of cri-
teria and measwement methodology prior to standard
setting; and means to achieve quiet products and pro-
duction processes. While there is nothing startling

in all this, the report does conclude on a very posi-
tive, actlon-oriented note:

Noise abatement and contral can be
carried out, if the citizenry so de-

sires, in order to create an Improved
quality of life. It is not recessary to
prove that neise adversely affects

health or welfare. Similarly, objec-
tive criteria for measurement of noise
can be established in the absence of
complete understanding of the subjective
response to nolse. Working standards can
be implemented on the basis of existing lmow-

ledge and then refined, if necessary, when
further research resulishawe been obtained,

Fer an even more popularized summary of the Panel's
report, the reader should sce:"The Nolse Around Us:
Findings and Recommendations"(USGFO: 24 pp; $.50;
Sept, 1970), an Mustrated pamphlet prepared by the
Commerce Departn ent,

5. NOISE-SQUND WITHOUT VALUE

Author; Committee on Environmental Quality of the
Federal Council for Science and Technology.

Publisher: USGPO, Washington, D. C. {56 pp.; $.00)
September 1948,

Level: Popular.

Point of View: "This report reviews the dimensions of
noise in our society and the responsibilitics of the Federal
agencies concerned with noise abatement, The report

has been reviewed by the agencles concemed and endorsed
by the Federal Counell for Science and Technology,

tn

Summary: This is one of the first governmernt docu-
ments to address the problem of noise pollution and,
while it is written on a level which makes it of limited
us¢ @5 a reference document, it does reflect the kind

of policy considerations that marked the Federal govern-
ment's initla] interest in this area, The discussion Is
divided into three areas: Cutdoor Noise, Indoor Noise,
and Oceupational Noise, Little Is provided in any area
beyond 2 very general summary of the problems involved
and the kinds of Federal activities which either are ad-
dressed to their solution or which the panel recommends
should be initiated. References used in preparation of
the repert are cited in a brief bibliograghy, but most
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S5, "NOISE-SOUND WITHOUT VALUE" (cont'd)

of them are quite dated now. Perhaps the most
interestlng feature available here is the list of
recommendations in the final section, These are
grouped under five headings: Reseurch, Federal
Standards, Intergovernmental Actions, Education,
and Federal Coordination. I[n short, this is a useful
refercnce for the general reader who wants a quick,
popular level summary of the {ssues lnvolved in the

nolse pollution problem. It is not, however, almed
at a thorough review of the subject and, while it

appears without excegption in neise pollution biblio-
41
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reference work in this area.

6. INDUSTRIAL NOISE MANUAL

Authar:  American Industrial Hygiene Association.

Publisher: American Industrial Hygiene Associa -
tion, 14125 Prevost, Detroit, Michigan 48227
(171 pp; $15.00) Second Edition, 1966,

Level: Semi-Technlcal; numerous graphs and
iflustrations; references at end of each chapter.

Point of Viewt The Noise Committee of the AIHA
prepared this manual as a guide for the industrial
hygienist in the implementation of a comprehenslve
hearlng conservation program. The focus is on

three arcas: (1) the physical measurement of noise; (2)
the medical evaluztion of persons exposed to it; and
(3) the control of nolse exposure.

Summary: This is by far the most technical of the
background references reviewed here and, as an
operating manual for the Industrial hygienist, it
necessasily also has a markedly narrower focus.
Designed to provide a basie background in the
technology of noise control, the manual contains
much information not easily available elsewhere,
but it does so at the expense of excluding such per-
tinent topics as policy, economics, ete. Nonethe-
less, this {5 a valuable document for the reader de-
siring a review of the engineering technology cwrently
available in noise control programs.

There ave twelve chapters in all, the flrst flve of which
deal with the various aspects of the measurement of
sound: Physics of Sound, Instruments for Sound
Measurement, Technique of Sound Measurement,
Noise Surveys, and Vibration. A fairly sophisticated
mathematical background is assumed and close at-
tention is paid to the details of actual measurement
procedures and to the specifications of the varlous
lostruments involved, Photographs of the basic equip-
ment are provided.

The medical aspects of noise in industry are examined
in the next four chapters: Anatomy and Fhysiology of

T e b e a4 b

the Ear, Effects of Noise on Man, Hearing Measurament,
and Medical Aspects of Industrial Mearing Conservation.
This section 1s particularly well-illustrated and con-
tains much useful data on various exposure levels, cri-
terion curves, etc,

The remaining chapters, by far the bulk of the

book, focus onnoise control. In “Personal Protection, "
the authors provide both a discussion of maximum at-
tenuation criteria and a guide to the selection and fit~
ting of the various protective devices (earplugs, car-

- muffs, etc,) available, "Engineering Control" then

examines the broader area of designing for quiet in
plant construction and modification of noise sources in
existing bulldings, Examples of several modifying
techniques are provided along with several tables
showing data on sound transmission loss of general
bullding materials and structures, sound absorption
cocfilcient of materials, ew. Almost all of the
equipment discussed Is shown in photographs or Hlus-
trations and the measured quleting effect of each Is
displayed in accompanying graphs and tables, Finzlly,
in "Legal Aspects of the Industrial Nolse Problem",

2 very brief discussion of workmen's compensation is
provided and a paragraph or so is directed to an expla-
nation of each of several legal issues,such as impair-
ment vs. disability, factoring for loss of hearing with
age {prebycusis}, sccidental tnjury vs, disease, alloca-
tion of llability, etc, A short appendix includes a few
guidelines on meter reading, @ four-place logarithmic
table, and a brief but useful glossary of terms.,
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a brief summary of the magnitude of the nelse problem,
its effects on man, and the metheds of nolse measurement
which enable englneers to assess neise levels and inten- -

sity.

Known effects of nolse on hearing capacity are reviewed
in terms of noise standards and frequency levels, and a use-
ful graph of comparative noise intensities of a variety of
common sounds is provided., The problem of determining
measurable psychological effects from nolse exposure

is briefly discussed sl Beranek concludes by noting that,
while psychological effects are the most difficult to
standardize, "We should not minimize the annoyance
effect of noise. Some physiologists assert that annoyance
is a biological protective mechanism (like the discomforts
of fatigue, hunger, cr cold)} that impels the arganism to
avoid noise as it does other signals of disturbance. "

The body of the article then deals with what has been
done to control noise and what might b done in the

= 7. NOISE
Authar:  Leo L. Beranek, Chief Scientist and furure. The need to set standards for tolerahle

— founding partner of Bolt, Beranck and Newman Ine., noise levels is again underscored, and Beranek
: a consulting, research, and development flrm involved reviews the levels suggested by the American
.? in cnviropmental englneering, Standards Association end compares them to some

- existing Industrial noise levels and te those proposed
.o Publisher: Sejentific American 215: 66.76, December by the Council of State Governments. Finzlly, a
S 1966, scale developed at Bolt, Beranck, and Newman, Inc.,
) the speech-interference level (SIL) is described and
; opo Point of View: "It is clear that the basic problem is the criterla derived from using that scale applled to
: ll 4 essentially incurable; noise is an unavoldable price an examination of background noise levels in the
: we must pay for 4 muchine civilization, But if we home and office.
'f cannot eliminate the noise of modern technology,
we can at least control it to minimize Its effects. " Building noise, vehicular noise, and the potential
Lo impact of the SST on the noise environment are
. Level: Popular; several graphs and illustrations. reviewed In separate sections, each of which con-

f"' tains a brief summary of the kinds of contrvols, Federal

¢ Summary: Noise control is really the main focus of and State, operating to regulate these noise sources.

this article, but in setting the framework for a discus- Beranek concludes the article with the admonition
p sion of ubatement technology, Beranek fisst provides that, "We could improve the quality of our environ-

ment enormously by allocating a portion of our
energy and wealth to controlling neise. .. It appeurs
that we shall have to pay these costs if we are to

make a tolerable adaptation to the noises of civili-

i

zation.”|

8. NOISE IN THE ENVIRONMENT

Point of View: ",,..Noise can be controlled, and
much of the technolegy required for noise control

iz presently available. By properly upplying existing
technology, advunce planning, and appropriate con—
siderations in designing vehilcles, machines, and
buildings, a substantial amount of relicef from noise

I !"'E Authars:  Peter A, Franken and Daniel G, Page, Bolt, could be provided at relatively small cost. "
HE Beranek and Newman, Inec,
i Level: Popular; 1llusirated.
I bt Publisher : Environmental Science and Technology 6
‘J (2): 124-129, February, 1972, Summary: For the most part, this is a discussion

of noise control, but it does contein sufficient in-
teresting information on such other aspects of the
noise pollution problem as effects, land use, and
measurement, to make it a valuable general ref-
erence. A brief discussion of the trend toward in-
ercased noise pollution Introduces the article, fol-
lowed by several paragraplis addressed to the problem
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8, "NOISE IN THE ENVIRONMENT" {cont'd)

of understanding the varlous units and seales used
in noise measurement. In "Effects of Noise™, the
authors deal briefly with nolse exposure levels and
stress the importance of speecli lutesivrence as a
criterion, A table showlng the noise intensity of
various community sources is provided. Land use
planning is put forward as "one of the most ap-
pealing approaches to the communlity nolte prob-
lcm':nnd the discussion of its potentlal ingludes a
brief treatment of acoustic planning tools and the
kind of Improvements that can be made in commu-
nity nolse levels by using nolse forecasting techni-
ques in the siting of highways and airports, The
advuntages of this apprasch are briefly outlined and
the obvious limitation Iscited: it does not improve
the existing situation. " The authors belleve that
there are ways to Improve the current state of

noise pollution, however, and the next section of
the article deals with specific improvements that
couid be made in several arcas: vchicles, aleerafr,
residential noise, construction e¢quipment, ete..
Finally, regulatory steps arc examined and existing
ordinances in several cities are evaluated., The
limitations of such legislation are brie{ly noted and
the authors conclude by re-affirming their argument
that the technology for noise control exists: "What

s primarily needed now is to begin applying, on a

i

broad scale, the knowledge that Is already available.

9. SOUND POLLUTION: ANOTHER URBAN PROBLEM

Author: Peter A. Breysee

Publisher: The Science Teacher 37 {4)r 29-34,-
Agpril, 1970,

Point of View: "A major effort will be required to
solve the noise-abatement problem. It will be man-
datory that many facets of our soclety--private, in-
dustrial, governmental, educational and technical.-
assume greater respounsibility In the quest for a quieter

city, "
Level: Popular; several graphs,

Summary: This is 2 much more quantitative article
thon the other jownal erticles here and its value lies

in the attention the author has pzid to explaining,
though very briefly, the physles of sound and the various
meuvsuring seales used in nolse monitoring. Several
useful graphs accompany this section of the article,
With that background established, Breysse then moves to
2 discussion of the effects on man of exposure to noise
and briefly notes both the psychological and physieal
problems that have been substuntiated by research.
Aireraft nolse is isolated asa particularly serlous zspect
of the problem and brief attention is pald to the impli-
cations of proposed S87T flight. The coneluding para-
graphs here are addressed to the question of what can

be deone about noise. Scverl common aspeets of
nuisance and zoning laws are examined and the author
notes that '"a review of most of these codes and laws
indicates that they are usnally lneffective or unenforce-

able." Several recommendations are then offerad
and the article concludes with the following admoni-
tion: "Community nolse must be recognized and
aceepted as a major factor in wban planning and
development. For this to be accomplished, it would
be necessary to establish uniforn standards and
eriteria for evaluating and controlling nolse, . ...
Appropriate local, state, and federal legislation
must be forthcoming in order to suppart and effect
compliance with standards; the manufacturers of
mechanical equipment for all phases of use, domes-
tic and Industrinl, must be made aware of the need
to produce quieter equipment; construction costs
must also recognize the need for acoustic treatment
in homes and buildings. "
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IT. LEGISLATION AND POLICY

1. LAWS AND REGULATORY SCHEMES FOR NOISE ABATEMENT

Authorr Prepared by the Program ef Poliey Studies
in Science and Technology of The George Washington
Unsversity under EPA Contract 68.04-0032,

Publisher: USGPO, Washington, D.C. (NTID300. 4;
409 pp.; $5.50), NTIS #PR-206719; $9,00,

Point of View: "...the mrimary task of the PPS/GWU
Study Group was to conduct a survey of the existing
regulatory structure and to make a tentative assessment
of the effectivencss with which such regulacions are
administered and enforced. However, in sectlons 2, 3,
and 4 certain provislonal suggestions are made which
should provide guidance in the further development of
environmental noise abatement programs at the Federal,
State and local levels. "

Level: Non-technical; mostly descriptive with some
sections providing a Usting of verious noise codes as
they apprar in the law.

Summary: As a basic reference tool In the area of
noise legislation there is nothing to compare with this
volume for clarity and comprehensiveness, There is
certainly much more here than might be needed by the
non-professional, but the authors have gone to great
effort to assure good organization and careful annotation
of all thc{ir mnteﬂgl.

Several introductory pages outline the rationale and
procedure of the study, summarlze the significant
findings and conclusions and point out, for brief expo-
sition, the most persistent problems in the regulation

of environmental nolse, As an organizational device,
the basic assignment, and hence the report, was divided
into four areas or "sub-tasks": (1) Current Governmental
Noise Regulatory Schemes; (2) Anarlysis of Existing Legal
Regulatory Structure for Noise Abatement and Control;
(3} The Effectiveness of Existing Noise Control Regula-
tion; and (4) Proposals and Problems in the Regulation
and Abatement of Noise. In a further attempt to add to
the usefulness of this document, an analytical framework,
the "lustrative Regulatory Matrix for Environmental
Noise Abatement and Control", was developed to faci-
litate the analysis of judgement questions inherent in the
roblem of controlling environmental nolise: i.e,, what
nofse can best be abated at the source; what nolse can
best be regulated through reduction of effects, etc.

The body of the report then focuses on specific areas

within the fizsy twe Mask! sections.  Subscotions
within Section 1, "Current Governmental Noise Regu-
latory Schemes) provide an excellent surnmary of
existing Federal polley and legislation, This general
policy outline is followed by specific reatment of
each of the major noise sowees (transportation,
industry end constructlon) and the Federal regulations
applying specifically to them, Trends and gaps in
the Federal program are then briefly summarized.
Finally, the same nolse-sournce breakdown Is used

to outline detailed discussions of nolse sources regu-
lated at the state level (with specific state codes cited)
and noise sources regulated st the reglonal level.

Section 2, "Analysis of Existing Legal Regulatory
Structure for Noise Abatement and Control", examines
the authority behind existing Iegislation and provides

a generic famework for a close examination of the
various regulatory schemes, Several "llustrative"
cases are provided, with the maln focus in this section
being on the question of distribution of authority among
Federal, State and Local jurisdictlons, Alircraft noise
regulations are then examined in some detall and a
concluding sub-section lumps all the non-aircraft nolse
together for an examination of the kind of rationale
behind regulatory schemes at the private and com-
munity action level.

The effectiveness of all this Federal, State and local ;
regulation is examined in Sectlon 3. Again, aircraft '
nolse regulations come under particularly close scrutiny, ;
with most of the State discussion focused on Callfornia
legislation. Highway noise ond occupetional noise are -

also dealt with separately. The local level sub-section
provides o useful review of general nolse laws along

with some discussion of zoning ordinances and building

codes,

Finally, Section 4 addreszes "Proposals and Problems

in the Regulation and Abatement of Noise, " Scparate
sub-sections deal with aircraft, vehicular, constructien,
and domestic noise, Within each area the major con-
tinulug problems are identified and recommmendntions
made toward their glleviation. An Appendix to the
repart provides a fold-out series of pages illustrating
with charts existing Federal, regional, state and local
noise regulations. i :




2, ENVIRONMENTAL NOISE CONTROL AC'T OF 1972

Author: Report of the Committee on Publie Works,
United States Senate, Together with Minority Views,
to accompany S, 3342.

Publishers USGPO, Washington, D.C., September
19, 1972 (Report #92-1160; 54 pp.; not for sale.*

Polut of View: '"Nolse - unwanted sound - is in-
creasing in urban areas at a rate which may double
the average person's exposure to it within 10 years.
Testimony before the Snbcommittee on Air and Water
Pollution indicates clearly that the impnct. of noise
goes well beyond mere unpleasantness, stress, and
other psychic effects. It in fact may cause serious
physiological effects on the human body ranging from
deafness to enhanced risk of cardiovascular disease to
alteration of fetal nervous systems. "

Level: Popular; reports such as this are routinely
provided to the Congress to accompany a Commit-
tee's endorsement of pending legislation.

Summary: This is clearly an advocate document,
prepared to support the Committec on Publie Works

in its recommendation for pessage of the bill, "to
amend Title IV and to add a new Title Vto the

Clean Afr Act". As such, however, It provides & con-
venient sumnmation of the arguments and support data
wkich detail the need for Federal legislation to cur-
tail the noise pollution problem. Much of this report
is, in fact, a brief sumwmary of the testimeny provided
the Committee during the 1972 hearings on this and re-
lated bills (See Ref, 1-1). The body of the report, how.
ever, s focused on sectlon-by-section analysis of the
pending legislation In terms of its rationsle and pro-
visjons and a discussion of logistical factors, such as
the cost of the proposed iegislation. An opening
"General Statement” briefly outlines the magnitude

of the noise pollution problemn and stresses the need

for Federal regulation of the problem, In "Major

Provisions", those areas which were hotly contested
during the Hearings (i.e., preemption, standards,

and authority over aireraft noisc regulation) are gone
into separately and the final resolution explained.
Finally, in the "Minority View" section,dissenting
opinions are aired, in the form of a brief essay on the
shortcomings of the bill (as provided in a very interesting
paper contributed by Senator Muskic) and in a collectlon
of corespondence from industry representatives, ets,
While there really is no substitute for a tharough reading
of the I{earings themselves, this report docs provide

@ summary of the main issues suwounding noise control
legislation and a quick review of the arguments supporting
Federal intetvention in this area, As for the value of
the legislation itself, after some twenty pages of

strong support for the Senate bill, there is Senator
Muskie's closing comment: "But the Administration
wants a bill, Environmental Protection Agency Ad-
ministrator, William P. Ruckelshaus, told the
Committee on Public Works in executive session in
September of this year, that he was not Interested

in the merlts or the demerits of nolse pollution
legislation which might be forthcoming, He sald the
Administration wants a bill and he did not care what
provislons that bill included,”

3. NOISE CONTROL ACT OF 1972

Author: 92nd Congress

Publisher: USGFO (Public Law 92-574; 17 pp.;
$ .15) October 27, 1972.

Point of View: "The Congress declares that

It is the policy of the United States to promate ane
entvironment for all Americans frec from nolse that
jeopardizes their health or welfare. To that end, it

is the purpose of this Act to establish a means for effective

tS5ec Appendix B, Paragraph 4.

10
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coordination of Federal research and activities in

noise contrgl, to authorize the establishment of

Federal noise emission standards for products distributed
In commeree, and to provide Information to the

public respecting the noise emission and nolse reduction
characteristics of such products. "

Level: Non-Technicaly this is simply the text of the
Federal legislation.
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3. 'NOISE CONTRQL ACT OF 1372" (cont'd)

Summary: Passed in February of 1971, this first compre-
hensive nolse control law empowers the Federal govern-
ment to establish emission standards for all noise sources
that the Administrator of the EPA "determines to be a
threat to the public health and welfare." Other pro-
visions of this legislation include a ¢itlzen suit clause
{identical to those in the Clean Air Act), EPA autharity
to require labeling of products as to thelr nolse generation
characteristics, and the establishment of the EPA as the
coordinatoy for all Federal noise programs, This includes
aircraft noise initlatives, but only in so far that the EPA
can recommend regulations which the FAA may, after
propet consideration {public. hearings, ete, ), " either
adopt, modify ar reject, . . consistent with FAA's mission
to ensurc the highest degree of safety In air commerce.”
Funds totaling $21 million, distributed over a 3 year

period, are authorized to carry out the provisions. The
following categories are dealt with separately under the
wording of this legislation: Findings and Policy, Defi-
nitions, Federal Programs, Identification of Major Noise
Sources, Noise Crireria and Control Technology, Nolse
LEmission Standards for Products Distributed in Commerce,
Alrcraft Noise Standards, Labeling, Prohibited Acts, En-
forcernent, Citizen Sults, Records Reports and [nformation,
Research, Technleal Assistance and Publle Information,
Development of Low Neise Emission Products, Judieial
Revicw: Witnesses, Rallroad Noise Emission Standards,
and Motor Carrler Noise Emission Standards. (A conden-
sation of this act, "Summary of Noise Control Act of 1972"
(EPA 335) iIs avallable frec of charge from: US EPA, Office
of Fublic Affalrs, Washington, D. C. 20460).

4. SUMMARY OF NOISE PROGRAMS OF THE FEDERAL GOVERNMENT

Author; Several; compilation of reports tubmitted to
EPA by the various Federal agencles having noise pro-
grams.

Publisher: USGPO, Washington, D,C. (NTID300,10;
400 pp.; %3, 75) December 31, 1971,

Point of View: "It Is recognized that this document
represents information collected in response to a speci-
fic inquiry and is basically a byproduct of the much
broader report to the President and Congress. However,
In view of the varicd and qualitative natwe of the col-
lected date, this report was prepared to better inform
representatives of government and the private sector as
to the significant achlevements and directions of Federal
noise programs, "

Level: Semi-technleal; varies from report to report;
some graphs and tables, !

Summary: In addition to the EPA, there are seventeen
Federal agencies with at least minor programs in the arca
of noise abatement and control. What this document
provides is a basie intreduction to which agencies

are doing what, the slze of the varlous programs, and
some detail as to the specifie problems s they are
addressed on an agency-by-agency basis. Though not
particularly inspiring reading, the basic datz Is here,
making this a useful reference document on how in-
dividual agencies perceive their own programs, Soma

the text of this summary Is further sumamnrlzed in an
accompanying table, which provides a quick gulde to
the budget for the programs in the verious agencies, As

1: the matezial for this decument was gathered in response

l to a standarired questionnaire, data from each agency

i falls into roughly the same categories: Organizational,
Functional {program objectlves, procedures,cte.), Fiscal

! (current program, personnel, contracts and grants, etc.),
and Regulation and Certification {authority and responsi-
bilitles, actions taken to implement regulation and
certification reguirements,) Several of the attachments
appended to the various agency reparts are of particular
interest: “'Guidelines to the Department of Labor's
Occupational Noise Standards", "Operational-Procedural

{ Nofse Reduction Flight Program", "Transportation Systems
Center Technical Progress Report”, ctc, In short,
while this Is not the most readible document in the EFA
nolse series, it {s clearly a valuable reference work for
the render seeking an overview of the role of the individ-
ual agencies which share responsibility for the Federal
noise program,

— of the highlights of each agency program are identified
! in the opening sectlon, "Efforts of Other Agencies' and
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5. NOISE POLLUTION ANMD THE LAW

Author: James L. Hildebrand, Edfitorl

Publisher: William 3. l-lc{n and Co., Ire.,
Buffalo, New York (354 pp.; $25.00) 1970,

Point of View: "It is hoped that this_selcct,ién of urticles
will not only provide a valuable sowree of reference for
private indlviduals, studén-ts'anﬂ tenchers,. as well as public
and loeal authorities who :;:ru‘cohccmgd with noise pol-
lution and its abatement, but that it will also stimulate
those who are authorized tb deal with the Incrensing
nuisance caused by neisc tolacﬁunlnt themselves with

the problem and with the legal means to effectively
remedy intrusions by this new environmental pollutant.

Level: Semi-tcchuica];‘ the articles in this collection
have beecn taken from varlous law joumals.

Summary: As the author notes In the mefuce, this ls the
{irst book concerning noise pollution and the law to be
published in the United States, . It contains thirteen
articles which have been reprinted from assorted law
journals and grouped under three headings: Noise and
the Law, Alreraft Nolse, and Sonic Boorn, Throughout,
the quality of the writing is conslstently good, with

the articles within each section progressing from a
rather general nature to a specific treptment of one
aspect of the nolse problem, a progression which re-
flects the overall orguniration of the book itself.

Part 1 is introduced by "The Noise Crisis", a very
general but useful article by Donald Anthrop which
provides a characterization of the noise problem;

what It is, where it comes from, and how it's measured,
"Notze and the Law" (Geerge Spater) {follovs, providing

" a summary of court cases to date and a close look ot

the important question of the app.nrent immunity of
government-suthorized entlties from legal action for
objectionable noise. '‘Urban Noise Control" then looks
at the problem on the munlicipal level and provides a
review, first of the various effects of nofse pollution,

and then of the existing remedies and legislutive solu-
tions as provided under the two standard types of city
ordinances: general anti-noise or nuisance codes and the
more quantitative decibel laws.Finally, "Noise Control:
Troaditionel Remedies and a Proposal for Federal Action"
(James Kramon) examines three areas of federal involvae-
mentt public contracts, federal-ald highways, and public
buildings. Kramon ceneludes by stating that "...thought-
ful remedial steps can ercourage responsive technological
developments and thereby reduce the nced for reliance

on remedies that have proven to be ineffective. "

2

Section 2, "Aircraft Nolsef' again provides, first,
a general overview of the problem, and then four
articles which exuamine specific eletnenis of the
problemi: "Aircraft Noise - as a Taking of Property",
"Liability for Aireraft Noise: The Aftermath of
Cnﬁsby and Griggs', "Noisc Litigation at Public
Airports', and "Jet Nolse in Airport Areas: A National
Solution Required. " Issyes addressed in this group
of articles include the problem of setting aircraft
noise standards, regulation of airline glide paths,
compensation to lardowners affected by aireraft
noise, and the formidahle constitutional question
of campensation for the "taking of property" by the
Intrusion of aireraft noise. The articles in "Sonic

. Boom", the third and final section inthe hook, deal
with sonic boom as an inevitable source of neise lidd-
gation and attempt to outline several approaches which
might be taken to establish clear legal provisions before
the problem reaches too great proportions. The first
article in this seetion, "Sonic Boom: Containmment
or Confrontation" {Anthony Ortner) reviews the results
of the series of tests conducted by the U.S. government
between 1961 and 1965 and provides 4 coneise summary
of the technical problems involved in the control of
sonlc boom. Four legal aspects are examined: strict
liability, trespass, nulsance and taking, damage and
proof of cause, and unknown defendant. Several
recourses are briefly noted and the conclusion drawn
that, ... .leglslation ls needed to identify government
as the responsible control agency, responsible for
damages and empowered to settle claims, "

A particulorly clear, well-INustrated discussion of what

a sonic boom [s and how it is produced, is provided in
the next artiele: "The SST: From Watts to Harlem

in Two Hours, " Effects on people and property are
described, again with the zid of numerous illustratlons,
and the article concludes with a summary of the

legal aspects involved and u series of fairly explicit
recommendations regarding the regulation of sonic

boom. In "Senic Booms: Ground Dumage and Theories
of Recovery", H. Lloyd Relley examines the guidelines
for recovery under the Federal Tort Claims Act and

under existing Insurance coverage provisions. Potential
suits against commercial airlines are discussed in terms
of possible legal avenues for compensation and the author
cencludes that: "Since supersonic transports will cause
certain inevitable damage, the alrlines should be
required to pay their own way. Since the traveling
public is demoending supersonic aircrast, it should bear
the ultimate cost for the actual physical damage to
property, which inevitably follows, through the increased
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§. "NOISE POLLUTION AND THE LAW" (cont'd)

fares which the airlines will be forced to charge on
supersonie flights. "

The final article, "Sonic Booms: Tort Liability",is
fovused un the various theories ot recovery open to
claimants under the Federal Tort Claims Act (FTCA):
negligence, trespass, nuisance and unconstiturional

takdng. The signiflcance of the United States v. Gravelle

decision is discussed and the auther concludes that: "In

hazardous activities are held soictly liable, the
operators of supersonic alrcraft should stand as insurers
for all damages proximately caused by sonic boams. "
The text of "Contrel and Abutement of Aircraft Nolse
and Scnic Boom" (P.L, 90-411) and of Senate Report
No. 1353, a report preparad to accompany that bill,
are included as chapter 14.

. view of the general principle that operaters of ultra-
6, COMMUNITY NOISE ORDINANCES: THEIR EVOLUTION, PURPGSE
3 AND IMFACT,
Authar : Clifferd R, Bragdon, Assoclate Professor, which do exist as either nuisance type laws or performance

—_ Department of City Planning, Georgia Institute of type (zoning regulations). Their impact is then assessed

! Technology, Atlanta, Georgia Institute of Technology, in terms of annual expenditure, in money and man-

' Atlanta, Georgia, 30332, hours, end incidence and type of citizen complaints
- registered, Data to support the generalizations made
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Publisher: Paper presented at the 74th National Meeting
of the American Institute of Chemical Englneers, New
Orleans, Louisiana, March 13, 1973. (To be published
in Proccedings of the Meeting).

Point of View: "In the United States most municipal
neise ordinances Initlally regulated street activitles,
however, these early provisions were generally non-
quantitative and consequently unenforceable. ...Today
more comprehensive ordinances are evolving and these
regulations are the basis for expanded municipal noise
control programs. Their impact has varled due to the
quality, content and administration of these ordinances.
Recently approved Federal noise legislation (Noise
Control Act of 1972) will have 2 profound influence on
the quality and quantity of municipal ordinances."

Level: Non«technical,

Summaty: This is a very readable, well-documented
summary of the role of community nolse ordinances in
the control and abatement of noise pollution. A brief
history is provided at the outset of the mafor, precedent
setting ordinances, dating from the 1938 motoer vehicle
control ordinance adopted by Memphls, Tennessee,

in this section is provided in a two-pege table, one
detailing municipal noise abastement expenditures
and the other providing a brealdown of wolte complaints,
based on data from the Department of Environmental
Control of Chicago, Illinols. Federal impact on the
quantity and content of lecal noise laws and programs
is then examined, and NEPA (the National Environ-
mental Poliey Act) is isclated as having the greatest
influence in this area. Two appendices are provided:
one charting city nolse control regulations by type,
as to acoustical criterla, and one providing a quick
summary of the provisions of the 1972 Nolse Contral
Act.

LT

Notlng that, "...,the majority of city governmernts have
— no nolse provisions, ard many of those enacted are genecrally
non-specific and vague", Bragdon briefly analyzes those .

7. COMFPILATION OF STATE AND LOCAL ORDINANCES
- ON NOISE CONTROL

Author: Hon. Mark Hafield, U.S. Senator from Publisher: Congressional Record 115 32178-322589,

j Cregon. Cctober,29, 1969,
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7. YTOMPILATION OF STATE AND LOCAL ORDINANCES ON NOISE CONTROL" (cont'd)

Point of View: "...the pollution of our land, air, and water existing state and local noise legislation, A brief

has hecome such a problem that we are now faced with a concluding section summarizes the impact of current
situaticn which, If not met immediately and wirh all of the legislation and provides a set of six recommendations
creativity and ingenuity of our age, could mean the exter- for the direction of fture policy decisions. ‘I'he "roine
mination of all forms of Hfe in many aceas of our plavat, of View" quoted above is taken from the remarks of

As yet, noise has not reached this proportion, but given Senater Hatfleld prier to intreducing both the Kaufman
the preseut noise increases in our environment the same paper and the ordingnce compendium into the record.
threat could soon prevail in noise pollutien that does in alr Regrettably, there has been no attempt to categorize

the various statutes in any way and the reader is left
with a very lengthy alphabetical listing by state,

which makes for forbidding reading. It Is 2 very useful
reference document, however, for anyone seeking quick
information of the statutes operating ln o particular

and water contamination -- and by soon I mean within
our lifetime .M

Level: Non-technical

Suminary: For the most part, this is precisely what the state, Hatfield aleo included two useful reprintings
title says it is - - simply o straightforward listing of the from carlier issues of the Congressional Record: one,
noise ordinances as they appear In the various state and the Federal Occupation noise exposure regulations and
local laws. The compendium is introduced, however, by the other, the text of the FAA "Noise Stundards:

a paper titled, "The Legal Aspects of Noise Control”, by Alreraft Tiype, Certification!,

James ). Kaufman, a New York lawyer Iong active in the
noise poliution area. It is a very useful reference in itself,
containing a detailed discussion of airport noise legislation,
an apalysis of Federal involvement in nolse litization
(particularly the FAA), and a good, general summnry of

CROSS REFERENCES

1. "Laws and Regulatory Schemes for Nolse Abatement", in "Report o the President and Congress on Noise",
(Ref, 1-2).

2, "Lepal Aspects of the Indusirial Noise Problem™, in Industrial Noise Manual, (Ref. 1-6).

3. "Mt's Time to Tun Down A1l That Noise", (Ref, 1-11),

4, "Noise Contral", (Ref, VIII-10),

§. "Rccommended Standards for Ocoupational Noise Exposure”, (Ref, VIII-Il).

6. "Interstate Motor Carrler Noise Emission Standards" (Ref, VIII-12).

7, '"Legal and Institational Analysts of Aireraft and Airport Noise", (Ref. V.2}.

8, "Community Noise Problem: Factors Affecting Its Manugement", (Ref. VIE-l).

9, "Toward & Quieter City", (Ref. VII-3),
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1. ECONOMIC ASPECTS OF NOISE POLLUTION

ITIL. ECONOMICS
Author;  Irwin Feller and Jon P. Nelson, Center

{for the Study of Science Policy, Institute for Research on
Human Resources, University Park, Pennsylvania.
Publisher: USGPO (159 pp.; $6.00;NTIS #DOT TST-

73-3} Azil 1973

a bt wd

Point of View: "This report is directed at {1) assessing

recent developments in the theoretical discussion of ex-
ternalities, particularly as they relate to the formation of
public policy concerning aireraft noise; (2) developing z micro-
economic frimework for noise as 2 commodity; (3) evaluating
existing empirical studies on the costs of aircrrit noise; end

(4) evaluating the applicability of the theoretical and empirical
literature to emerging public policy on aircraift noise, as re-
flected In existing federal legislation. "

Level: Technical; some tables and graphs; references,

Summary: Essentially, this is & techoical examination of

the considerations which enter Into benefit~cost analysis
ecconomlics, It is a complex, seholarly paper, clearly written

to the understandiong of fellow economists, Also, in consideration
of the scope of this packet, it is a somewhat narrow reference,
dealing only with aircraft noise. Despite these limitations, how-
ever, this is an extremely valuable reference and well worth the

time required for its reading.

The report begins with a "summary and conclusion"”
section, which provides a state-of-the-art assessment

aspects of poise, Recommendations are offered for po-
tential policy formulutions, given the limitations of
knowledge in this area. The genera] nature of externali-
ties is the subject of the next chapter, and the focus Is
on the various {ssyes relating to how an economic system
can respond to these externalities in terms of efficiency
and equity criteria. The "simple" model of externalities
provided here is useful In that it represents the analytical
framework that has been employed in most publie poli-
tical analyses of environmental issues.

Chapters 4, 5 and 6 provide a micro-ecenomic frame-
work for weating noise zs a purchasable commodity,

a discussion of "Empirical Studles of Pollution and
Property Values", and further elaboration on traditional
welfzre economics. A numnber of useful tables and
figures appear throughout the report, along with many
suggestlons for further reading.

2, THE ECONOMIC IMPACT OF NOISE

Author: The National Burean of Standards, under
inter-~agency agreement,

Publisher; USGPQ, Washington, D.C, (NTID 300,14;
104 pp.; $1.00) December 31, 1971, NTIS #PB-206726; $3.00..

Point of View: "A study has been undertaken to survey
the economic impect of noise, Data available on the
entire subject of nolze and its abatement are so rudi-
mentary that they do not lend themselves to even the
most primitive economic analysis. "

Level: Non-technical; numerous tables and graphs
appended to the report,

Summary: Several factoss recommend this as 2 par-
ticularly useful reference on the economics of noise
pollution, To begin with, it is a docurent based on
fact, not speculotion, and a careful reading will not only
tell you most of what is known about the cconomies of
noise pollution, but will suggest as well reasons for the
searcity of data and.areas where research is most needed.
In the first section, a2 brief cssessment of the state-of-the-
art {n nolse pollution ecenomics is provided ard the
suthors suggest several reasons for there not being better
datz avallable: the nature of noise itself (rapid "decay"),
the fact that effects assoclated with noise exposute are
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neither as deamatic nor immediate as those assoclated
with other pollutants, and the existence of a public atti-
tude that seems to view noise as nothing more than

the "price of progress."

An examination of the growth rate of environmental
nolse is provided In Section Il and it is clear from the
data discussed that nolse pollution is growing at an
alarming rate, both in terms of o rapid percentage
growth rate and In terms of increuses in the absolute
number of nolse sources. These various sources are
examined separately In the next three sections. Air-
craft noise receives the imost attention, partly because
that is where the research has been done and, therefore,
where the best data exists, and partly because that is
the area where citizen complaints and law suits have
been focused,

In an effort to examine the magnitude of the alrcraft

nolse prablem, several aspects of the problem are examined

in some detail: cost, as reflected in specific airport

i

case studles; costs of easements as compensation to proper- |

ty owners; awards made as a result of litigation agalnst
alrports, the growth rate of suits against aireraft noise,
construction and relocation costs for schools effected by
noise from aircraft, etc, Various schemes for abating
aireraft noise are briefly discussed and an estimate

is provided of the potentinl savings which could be

'



2. "THE HCONOMIC IMPACT OF NOISE" (cont'd. )

reali-nd by controlling alrcraft noise, It is recommended
that, when all the cost data available is considered, the
best apgroach to aircraft noise control is to focus on means
to rednee neise at the source.

Ground tronsportation and residential equipment are then
analyzed as nolse sources and one of the main problems
isolated in this discussion is the lack of definitive data
to support nolse control measures, Several stadies of
individual nolse sovrces within each category are noted
and it is elear that, to date, most of whet is kmown Is
applicable only on & product by product basis,

"Spending on Nolse Abatement! is one of the more
enlightening sections of the report and provides a summary
of data on expenditures by both government and private
sources, The data on private expenditures is extremely
spotty, but it is suggested that one reason for that is
simply that not much has been done to date. As to
government spending, it s almost exclusively alreraft

related (95% in 1970 and 85% in 1971} with very little
money being spent outside the NASA "quict engine"
program and attempts to quiet the S5T.

Several recommendations are included at the end of the
report as to areas where research is most needed: analysis
of effects of noise standards on the competitive position
of US products I foreign markets, effects in terms of
product quality and quantity, effects on property value,
estitnates of the economlc costs and benefits of alternative
means of measuring nolse and alternative means of
enforcing allowable nolse standards, An extensive
appendix, containlng datz on growth rates of various
products and assoclated neise generation, is provided
along with a brief but useful bibllography.

3. TECHNOLOGY AND ECONOMICS OF NOISE CONTROL

Authar; Public Hearlngs on Noise Abatement and
Control (Vol, VIII), conducted by the EPA Office of
Nolse Abatement and Control, Washington, D. C.,
November 9-12, 1971,

Publisher: USGPO, Washington, D.C. (515 pp.;
$2.00) 1971 (Stock No. 5506-0056).

Point of View: ''Under the Noilse Pollutlon and Abate-
ment Act of 1970, ...the EPA, through the Office of
Noise Abatement and Control, is required to hold
public hearings, A series of elght of these hearings
was conducted in selected cities to ald the Oifice of
Noise Control and Abatement in compiling information
relevunt to its investigation of the problem of neise
pollution. Further, these heerings present an opper-
tunity for the public and industry to express thelr view-
points on the general subject of nolse control, !

Levelt Populer; some tobles and graphs.

Summoary: This is a fairly impressjonistic treatment

as far as the actual economics of noise pollution is concerned.
Most of the testimony here falls into one of two categories:
either private citizens and citizen groups pleading for some
governmental actlon to quiet the environment, or industry
representatives (raostly engine and equipment manufacturers)
expluining why It is so difficult to control noise and how
costly such attempts would probably be to the consumer,

16

It is clear that there simply isu't enough lmown about
the costs of nolse abatement to enable anyone to make
a definltive statement about what could reasonably be
done in this area.

Again, the best data relates to alreraft noise, but the
record here is spotty and, at times, bewlldering, Re-
presentatives from the Boeing Company, Pratt and Whit-
ney, American Airlines, and the Nerthrup Corporation
provide testimony outlining their R and D efforts in

the area of aircraft nolse abatement and providing some
figures as to what it all has cost. Part of the problem,

as they describe it, Is that existing antitrust laws pro-
hibit their working together to seek a solution to the

noise problem, Thelr results on a company by company
basis have been disappolnting, at a cost that is impeessive,
but difficult to really pin down as It's not ¢lear exactly
what is included in thelr bookkeeping for Ynoise research
What is elenr is that, left to thelr own devices, the alr-
line industry is going to move reluctantly in this area,
and at great expense, What incentive there Is will have,
to come from the FAA, an agency often sccused of taldng
it's mandate to foster commercial aviation with an
enthusiasm that overlooks such problems as aircraft noise.
At any rate, one need only read the testimony provided
by the Boelng Compuny to realize what a complex and
frustrating tosk it will be to get any real progress in

the control and abatement of aircraft nolse.
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3, "TECHNQLOGY AND ECONOMICS OF NOISE CONTROL" (cont'd)

Motor vehicle noise, which includes diesel trucks, motor-
cycles, and passenger cars, is another large chunk of the

noise problem addressed in these hearings, There are no
uniform, Federal standards in this area, making enforcement
of any industy solsc regulations cleie W Impossible. What
incencive does exist seems to be In the PR value of selling
"quiet" cars, but that quiet is relative only to those inside

the ¢ar, while the real problems are left relatively untouched,
Some swtes, like California, have fairly sophisticated noise
codes which control things like motorcycle noise, but as

the representatives from Harley-Davidson and American

Honda make clear, the motorcycle industry sees noise as a
consumer, not a manufacturer problem. They claim to be
making reasonably guiet products and contend that the problem
is In the purchaser making modifications to the preduct, modi-
fications, however, which are often made by wing "racing"
equipment produced by these same manufacturers. The engine
manufacturers argue that placiog nolse standards on engines

is prohibitive to nolse control efforts as it reduces the
flexibility available to those whe must wark to quiet the

entire end-product, the car or tractor or whatever the engine
is to become a component of. Several industry lawyers

testify to the unreascnableness of asking manufacturers

to comply with "arbitrary and ad hoc" standards and at, least
one testifier, from General Testing Lab, notes that the
incentive to quiet products must come externally; there

simply isn't sufficient incentive within the various manu-
facturing Industries to support noise control R and D. The
agricultural equipment people take a slightly different

tact, maintaining that they have their own industry-wide

standards, through things like the Nebraska tractor
testing program, and the EPA needn't involve itself

In their business. In the end, it all comes down to
everyone agreeing that motor vehicle noise is a serious
covironmenta 1 problem, but everyone secing it as
someone else's problem and not one that warrants
Federal standards being applied to their products.
While the feeling expressed here Is a sort of Intultive
one that the cost of neise abatement will be prohibitively
expensive to the consumer, it is clear that there really
isn't sufficient data availzble to make any reliable
estimate [n that area possible,

Several individual papers included here provided
particularly useful information: "The Economics of
Noise Pollutien" {pp, 18-30), "Some Sources of

Noise from Motor Vehicles and Possible Action for
Conwol" (pp. 71-78); "Summary, Nolse Reduction
Research and Development" (pp. 117-143); "Truck
Tire Noise" {pp. 365-437); "Economics of the Con-
struction Industry” (pp. 451-464) and the statement

of the President of the; American Institute of Planners
on land use planning as @ means to control environmental
noise, All in all, these hearings make for Interesting,
but often frustrating, reading and, while they fail to
provide much in the way of useful data on the problem
of nelse pollution control and abatement, they do
capture the cornplexity of the problem of determining
where the responsibility for general research initia-
tives and monies in this area lies,

4, THE COSTS AND ECCNOMIC IMPACTS OF ENVIRONMENTAL IMPROVEMENT

Authar: Repott of the Council on Enviroumental Quality

Publisher; Chapter § (pp. 269-309) in Environmental
Quality, the third annual report of the Council on En-
virenmental Quality (Washington: USGPO) August 1972,

Point of View: "Like any reallocation of resources, the
investment to achieve environmental quality will bring
about short-run adverse impacts, i. e., higher prices,
tempaorary unemployment, and.plant dislocations. Matched
against these negative results are the investments' dividends,
such as decrensed health bills, inereased recreational op-
portunities, diminished damage to materials; and better
maintenance of the ecological balance necessary far human
survival, V'

Level: Popular; several tables and diagrams.

Surnmary: The importance of this article is not that

it has any definitive data on the economics of nofse control
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and abatement (it doesn't), but that it provides an
overview of the economic assumptions and methodology
into which noise data will eventnally be fitted for
analysis. Noise, in fact, is viewed here as a very
sinall element in the overall polfution picture, Most
of the ¢conomic studies that have been done to date

on environmental pollution have focused on three

areas: oir pollution, water pollution, and solid waste.
Nolse 1s but one of the "other" cnvironmental pollutants,
esttmated to be no more than 3% of the cummulative
environmental impact problem. In fact, the Council
notes that: “There are no comprehensive estimates

of the cost of lowerlng nolsc to mare environmentally
acceptable levels, Such costs will vary depending on
the levels established and the elasses of nolse sources
Included. "

What the Council has provided here, however, is a fairly

detatled description of the kind of economic enalysis
that has led to the establishment of environmental cost

E I



4, "THE COSTS AND ECONOMIC IMPACTS OF ENVIRONMENTAL IMPROVEMENT" (cont'd)

estimates in other pollution areus, most notably air and
water pollution, [t is clear that, for the near future at
lenst, this same methodology will be carried into the
anualysls of other cost estimates, noise pollution included,
and for that reason it {s usefnl to have some familiarity

with the procedures outlined here. The report begins with

a discussion of the costs of environmentnl controls, total
and incremental, and of the Impact of contrel costs on
the economy, The main focus, however, is on an
annlysis of the series of economic impact studies con~
ducted by the EPA "to hegln to develop n better under-
standing of the nature and order of magnitude of the
adverse impacts of environmental regulations on the
economy as a2 whole and on individual industries and
segments within the economy”. There are twelve
studies in all: eleven "microeconomic" studles and one
"macroeconomic’ study, The cost definitions and as-
sumptions associnted with each are brlefly deseribed and
a summary of the findings ip each study provided. The
oversll conclusion reached by the Council, and one

which has elear implications for the future of noise
conwol and abatement, is that the economy can

absorlh the costs of pollution cantrol without any serious
lass. The microeconomic studies, in fact, are sum-
marized as indicating that "none of the industries studied
would be severély impacted in that the long-run via-
bility of no industry is serlously threatened solely by

the pollution abatement costs estimated" and the macro-
economic study" indicated that the natlonal economy
will not be severely impacted by the imposition of pol-
lution abatement standards, "

In short, while there is no definitive analysis yet avail-
able of the cost impact of neise pollutlon abatement
and controls, it s possible to sce from thaese studles

on related zreas the kind of factors and assumptions
which will effeet the future of noise pollution policy.

CROSS REFERENCES

1. "Economics of Neise Abgtement and Control", in The Noise Around Us, (Ref. 1-4).

2, "It's Time to Turn Down All That Noise", (Ref. I-11}.

3. "The Concorde S5T", (Ref. VI-4),

4, "Public Hearlngs on Nolse Abatement and Control: Construction Nolse", (Ref, VII-8).

5. "Aircraft Noise Effectz on Property Values”, in (Ref. I-1), Noise Pollution,

6. '"Effects of Noise Pollution on....,Property”, in Report to the President and Congress on Neise, (Ref, [.2).

7. "“Economic Aspects of Noise Abatement", In "Report to the Prevident and Congress on: Noise, (Ref. 1-2).

8. "Summury of Noise Programs of the Federal Government", (Ref [-4),

9. "Manufacturing sad Transportation Noise", (Ref. IV-6).
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IV, SOURCES OF NOISE POLLUTION: GROUND TRANSPORTATION

1. TRANSPORTATION NOISE AND NOISE FROM EQUIPMENT

POWERED BY INTERNAL COMBUSTION ENGINES

Author: Prepared by Wyle Loboratories under con-
tract far the EPA Office of Nolse Abatement and Control,

Publishers USGPO, Washingten, D.C. (NTID,3WR13
370 pp; $3.75) NTIS #FPB-208660; $6.00)-1001,

Point of Views "This report has been prepared by
Wyle Laboratories for the Environmental Protection
Agency in response to the directives contained in the
Clean Alr Amendments Act of 1970, specifically,
section 401, "Noise Pollution and .Abatement Act of
1970. " It forms part of the major study accomplished
by the Office of Nolse Abatement and Control, of the
EPA, which is summarized in its report to Congress, "

Level: Semi-Technical; numerous graphs and tables;
extensive biblography; technical baclground material
appended.

Summary: This is an excellent overview reference on
transportatlon nolse, written in a readable, concise mapner

with careful attention to background data and documentation.

To provide a clear understanding of the significance of
noise from the vurious sources, several aspects of each
are considered; nature and economic significance of the
industry associated with the source; basic noise char-
acteristics of each type of source; environmental nolse
attributes of each type of source; past and present efforts
toward reducing nolse; and estimated potentiai nolse
reduction for the future with teday’s technology.

Alrcraft noise is examined first, with separate sections
focusing on commercial alreraft, V/STOL aviation,
ond general aviation aircraft. The whole chapter runs
to ‘nearly 100 puges and there are numerous graphs,
tables and {llusirations included to supplement the text,

Briefer chapters follow on highway nofse, rail systems,
ships and recrectional vehleles. The same general

cut is taken through the available data os was done with
atrcrait noise and the reasons which operate to Impede
industry efforts to control vchicle nolse are carefully
summarized. The sections on rall, ship end recrestional
vehicles are particularly useful as data on these sowces
is much harder to come by than is that for motor vehicles
and aireraft, Rapld rail transit is handled separately
from conventional, locomotive rail noise. and some very
useful data is included on noise levels being achieved in
the newer metro systems. Ship noise Is treated rather
triefly, mostly because the anly significant nolte en-
vironment is the area within the ship itself and levels
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there have long been kept st an admirable "Lower than
654 B(A) level "Recreation vehicles", however,
provides a rather lengthy treatment of some of the
favorite culprits {n the envirenmental nolse area:
matarcycles, pleasure boats, snowmobiles, and
several off-road vehicles, The growth rates here,
bath In terms of noise level increase and number of
source units sold per year, are alarming, but numerous
nltcmaﬂ_ves are suggested a5 means to alleviate this
problem while it is still of controllable size.

The remainder of the report deals with varlous devices
powered by small Internal combustion engines (gen-
crators, lawn cere equipment, chain saws, model
airplanes, etc. ) and the discussion here ends on an
encournging rote: ""The combined effort by the public
in demanding quieter products powered by internal
combustion englnes and successful response to this
demand by the manufacturers, should provide a sub-
stantial decrease in annoyance from this equipment. "

With the background data on noise characteristics and
reduction potentinl established in these {irst three
chapters, the report [s then directed to a consideration
of the envitonmental finpact associanted In an overall
way with transportation vehicles and small internal ;
combustion engines. The relative contribution of
euach of the source categories is estimated and

their relative contribution to the outdoor noise level

in average urban residentinl areas is assessed, Some
data is then provided as to potentizl impact of each
source on the community and the potentlal hazard,

in terms of hearing damage and speech Interference,
associated with each source. Al of this Is presented
in o readable, well-illustrated section which runs

to some fifty pages and ¢ detailed discussion of the
methods and sources of data used in camrying out

this impuct enalysis is presented in Appendix B,
Appendix A provides a useful summary of varicus

nelse standards (FAR-36, SAE, Californla Code, etc.)
and sppendix C revicws nolse generator characteristics
for jet engine noise, propeller and rotor nolse,

internal combustion engine noise, and tire nolse. An
extensive collection of references s scattered through- :
out; the report and g brief "Conclusion and Recommenda- ';
tions" section provides a useful summary of four areas i
of the cnvivonmental nolse problem: nolse impact on
peaple, lnteraction between public and industry, Federal
action to reduce source noire, and recommendations

for noise reduction. All in all, this is an excellent re~
ference document on transpurtation noise, well-suited

for use by professionals and non-professionals alike,
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2. TRANSPORTATION NOISES: A SYMPOSIUM ON ACCEFTABILITY CRITERIA

Author:  James D. Chalupnik, Assoc. Prof, of
Mechanical Engineering, Unlversity of Washington,
Editor.

Publjsher: University of Washington Press, Scattle,
Washlngton (362 pp; $14.50) 1970,

Point of View: This boek is based on a sympesium
entitled "Evaluating the Noises of Transportation' held
at the University of Washington, March 26-28, 1969,
sponsared by the Office of Noise Abatement, Depart-
ment of Transportation.

Level: Varies from paper to paper, but technical,
for the most parl; numerous graphs and tables and
bibliographies appended o several papers.

Sumgnary: ‘The list of symposinm attendees ap-
pended to this book reads likea who's who of
uccousticnl research people. While the purpose of
the symposium was to address the problem of es-
tablishing & uniforn scale for evaluating trans-
portatien noises, in the process of discussion and
analysis, just about every scienti{ic-engineering
aspect of the neoise problem s touched on: Trans-
portation Noise Sources (aireraft surface, and
community noise levels); Seeles for Expressing Noise
Level (loudness, annoyance, damage risk, cic. );
Laberatory Methods for Evaluating Human Response

te Noise; Methods for Evaluitting Community Response
to Noise; apd Relation Detween Laberatory Results
and Conmvmunity Response,

FEach paper delivered during this symposivim (there are

3l in ull) is presented on the level of one professional to
apother and, while every symposium attendee's specialy
is not transportation nolse, they are, for the most part,
the leading professionals iu noise rescarch - engineers,
medical doctlors, physicists, government noise program
administrarors, ewc. Inshore, quite a sephisticated }
baclzround in noise research is assumed in this book and
it is not eavy reading for one new to the arca, [ is,
however, an excellent compilation of state-of-the-art
analyses in some of the most Important areas of noise
control researeh and, while the hoped for consensus

on 4 noise measuring standard was not achieved during
this two-day meeting, what has resulted is an excellent
exchenge of information between professionals working
on diverse aspects of the nolse problem, ThisIs 2
document rich in background data and procedural
analysis, containing as well a very useful bibliographic
guide to the research literature in the references noted
at the end of the various papers,

3, LECTURES IN TRANSPORTATION NOISE

fHiuthory Richard H. Lyon, Professar of Acoustics,
Mechanical Engineering Department, Massachusetts
[nstitute of Technology.

Publisher: Grozier Publishing, Inc., Warren Avenue,
Harvaed, Mass, 01451 (259 pp.; $20.00) 1973, Awvailable
only by mail @irect from the publisher.

Point of View: "The lectures approach transportation
neise from a traditional noise analysis viewpoint, which
considers the three elements: sowrce, path, and receiver. .
it (this beok) is intended to provide the reader with infor-
mation that will help him to understand noise and its
effects on people."

Level: Technical; intended for senfors and graduate
students in various fields of engineering (numerous
1tustrations; glossary of symbols; index, appendix).

Summary: Originslly presented during the 1970 Spring
Term at MIT, the twenty-three lectures published in
this volume provide an excellent Inwroduction to the
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acoustics of wansportation noise. Part analytical, part
emplrical, the lectures range in approach from the
calculation of wave equations to an examination of
atmospheric attenuation using laboratory values in pre-
dicting propogution losses.

Basle acoustic theory, deseriptions of physical concepts,
and engineering formulas are dealt with in the first

four chapters. While the mathematical background
assumed in this section Is rather sophisticated, the author
notes that "the math is not really essentlal to much of
what follows in later lectures and some readers may want
to pass over the somewhat detailed dertvations, "

Alrcraft nolse is the subject of lectures 5 through 13,
which provide an examination of the gencration, propo-
gation, and effects of this particularly Important facet
of transportation noise, The phenomena of speech
interference and annoyance arc briefly treated here,
with speeial attention accorded psychoacoustic criteria
for afreraft noise and varlous abatement schemes, such
as land use planning.

-
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3."LECTURES IN TRANSPORTATION NOISE" -(cont'd, }

Metor vehicle noise is examined in lectures 14 through
18, with particular attention to nolse from sutomobiles,
motorcyeles and trucks. Included in the discussion s
an examination of the effect of ground surfrce and
topegraphy and how these effects differ from those
associated with aircraft.

Finally, the last five lectures, 19 through 23, focus on
nolse from rail vehicles, both rapid transit und main
Hne rail. The main concern is with ground vibrations,
their generation and propogation, and the criteria for
thelr acceptability.

Numerous tables and graphs accompany each of these
chapters, making this by far the best source for data

on transportation noises, and a brief list of references
is appended to each chapter. While there has been

no attempt here to discuss wansportation neise in an
envirenmental context, this is a most valuable primary
reference source on the problem of transportation noise
itself and should be of interest to the reader with a
science or engineering background.

4, THE EVALUATION OF NOISE FROM FREELY FLOWING ROAD TRATFIC

Authors: D, R, Johnson aed E, G. Saunders, Aero~-

dynamies Divislen, National Physical Laboratory, England.

Publisher: Journal of Sound Vibration 7 (2} 287-309,
1968.

Point of View: "To determine the effectiveness of
any limitations placed on individual vehicle nolse out-
put, it is necessary to establish the current levels of
noise from road traffic as a reference against which
improvement arising from noise restrictions can, in
the future, be assessed....Environmental features and
differing roadwnay configurations will inflnence the
observed patterns of nolse. The way in which all
these fectors affect the noise levels in roadway en-
vironments needs to be known if valid comparisons of
traffic nolse are to be made,,,."

Level: Technical; numerous graphs and tables; same illu-
strations; references noted.

Summary: Although nat published until 1968, this article
reparss the results of roadside surveys made between 1963
and 1965. It is one of the earliest such studies reported
in the literature and one frequently cited in articles and
reports on mator vehicle noise.

Much of the first part of the article simply sets forth

the procedures used for the study: scope of wark,
measurement sites and procedures, ete. A brlef section
deals with simple traffic flow analysis, suggested as a
means to indicate the effect on sound intensity of traffic

density and of distance from the roadside, Against

this background, extensive analysis is then provided

of the survey results under the following headings: uni-
fication of multi-lane Traffic Flow, Effecis of Velocity,
Derivation of Empirical Law, Prediction Chart for
Traffic Nolse Levels, Corrections Due to Acoustical
Environment, Effect of Heavy Commercial Vehieles,
Effcct of Gradients, Method for Predlcting Mean Levels
of Traffic Noise and, finally, Total Noise Exposure,
The authors note in concluston that: "Checks made
using the present duta suggest that the order of necuracy
in determining nolse exposure is as good as that achieved
in predicting mean sound level. Thus, if the concept
of total noise exposure embodied In the formula L

ls acceptable, it is now possible to represent the

traffic noise thar will be produced under any envisaged
operating conditions, as & single figure whick takes
both the factors of level and duration into account,"”
Appendices to the body of the report deal with the
mathematics of analysis of single line truffic flow and
presentation of data to example traffic noise level
prediction.

5. SURVEY OF MOTOR VEMICLE NOISE

Author: N, Olson, Division of Physics, Natlenal Re-
search Council of Canada,

Publisher: Journal of Acoustical Society of America 52
(5): 1291-1306, 1972,
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;yoi}xt of View: "Transportation noise, and motor-
vehicle nolse in particular, account for the steady
or slowly varying ambient noise level, particularly
in urban areas, Being so numerous, motor vehicles
can be treated statistically, and this establishes con-



5. "SURVEY OF MOTOR VEHICLE NOISE" (cont'd. )

sistent nolsc emission characteristics, "

Level; Technical; this is the report of a motor

vehiele noise study undertaken by the author; numerous
graphe; belef biklizgraphy.

Summury: This is one of the landmark studies on motor
vehicle noise and provides data and data analysis on
measured nolse in the elty of Ottowa from passenger
cars, trucks, tractor trailers, intercity buses and motor-
cycles. For cach source, a brief deseription is glven of
the conditions under which the noise measurements were
macde and the resulting data is displayed in accompanying
graphs, A backeround lmowledge of noise measuremeane

techniques and standards is assured, The author concludes:

""On the basis of the preceding measurements of
noise, the statistical propertics of any given
category of motor vehicle dgccelerator from g
stop or crulsing at speeds within a glven range,
are predictable, Speed and vehicle weight

are {mportant perameters governing the noise
level. In the case of motoreyeles, throttle-
sctting, thther than speed or weight, Is the
most Important perameter, "

Motor-vehicle traffic disoributed over the whole

urban area s the major contributor to the
ambient noise level at any glven point of
observation, which follows a2 more or less
regular diurnal pattern in response to traffic.
lniermilieni noise, iocal or otherwise which
rise above the ambient level, can be regarded
as intrusive noises, which, because of the con-
rast, caen be more annoying dhan the steady
ambient noise. In many aress, ambient noise
from all sourees may be so high that individual
sources are masked, "

6. MANUFACTURING AND TRANSPORTATION NOISE

Author: Public Hearings on Noise Abatement end Con-
trol (Vol. II) Chicage, llinois, July 28-29, 1971, USE

Publisher: USGPO, Washington, D.C., (300 pp,;
Stock No. 5500-00085; §2.10) 1971,

Point of View: "These hearlngs were directed ,,. by
the U. S. Congress as part of an extensive effort to
develop a record for the President and the Congress on
the noise problem as it exists in the U, S, and what is
being done about it and what can be done about it so
that we may develop recommendations for further
Yederal action,"

Level: Popular,

Summary: Testimony taking during this two duy
hearing focuses for the most part on two aspects of the
noise problem: albrcraft noise and to a consideration of
the psychological and physiolegical effects of neise ex-
posure, but only In a rather informal, sidelight way,

The hearings open with some Interesting testimony on
the noise code In Chicago, both the criginal 1957 version,

2z

which was a lundmark in this ares, and the revisions
that were made In 197] after an extensive

noise study undertaken by Bolt, Berenel and Newman,
Because of Federal preemption in the ares of aireraft
noise, the Chicago code addresses Itself exclusively
te vehicle noise and provides a clear set of quantitative
standards which auto manufacturers and opetators must
meet in that city, Afbrcraft nolse, however, is a large
part of Chicago's prablem, with O'Hare Airport being
one of the busiest, and thercfore noislest, alrports in
the counry. This aspect of the nolse problem is the
focus for the remeinder of the first day's hearlngs,

Five aircraft induswy spokesman provide testimony

on the various aspects of the nolse problems presented
by airports and aircraft, The representative from GE
provides a lengthy description of the "qulet engine"
program they are participating In with NASA in the
froduction of the CF 6 Engine. The Viee President
for Development of American Airlines then provides
testimony as to the complex economic, technical and
time factors involved in quicting aircraft noise and
argues ot some length against retrofitting of jet engines
a8 the best solution td the problem. He argues [n-

«
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V. SOURCES OF NOISE POLLUTION: SUBSONIC AILRCRAFT

1. CONFERENCE ON ATRCRAFT AND THE ENVIRONMENT

Author: Proceedings of a conference sponsored jointly
by the Society of Automative Enginecers (SAE) and the
U. 5. Department of Transportation (DOT), February
8-17, 1971,

Publisher: Society of Automotive Engincers, Inc.,
Two Penasylvanta Plaza, New York, New York, 1001 (2
volumes; 402 pp; $12/set) 1971, (Cheek NTIS)

Point of View: "It is the goel of the conference 1o
show us (DOT) how air transportation can be a good
neighbor to our social and natural syrroundings. "

Level: Varies; Semi-technieal for the most part;
illustrated; numerous grauphs and tables; some biblio-
graphy,

Summary: These two volumes contain a very useful
state-of-the-art summation on just shout ¢very acpect
of the aireraft-environment problem. They are the
preduct of a twe day, joint SAE-DOT conference ond
reflect some of the best and, certainly, the most
influential, thinking that has been addressed to this
problem. As is often the case with mich conferences,
the conclusions and recommendatinns, requiring,

us they do, consensus on short notice, are less thun
earth shaking., They should not, however, reflect on
the value of the conference itself,

There are forty-four papers in all, dealing with every-

thing from the training of acoustical engineers
theough recearch on ronic boom, nelze reduction
operational procedures, engine and airplane design,
water vapor pollution of the upper atmosphere,

and Into public health srspects of noise pollution,
legislatlve remedies, and suggestions as to the role
which the federal govemment should play in all

this, in short, there is something and, more often
than not, a rather definitive something on everything
having to do with the aircraft-environment issue.

AN of it Is wall=documented, and muech af ir je
scecompanied by illustrations, graphs and tables which
provide a quick summation of existing data and help
to make this a maost valuable reference.

2. REPORT ON AIRCRAFT-AIRPORT NOISE

Author: Report of the Administrator of the FPA in
complinnce with Noise Control Act of 1972, Public
Law 92-574,

Publisher: US EPA, July 1973 (To be available
from USGPO late in 1973),

Point of View: Report of several studies under-
taken by EPA In response to the directive of the

1972 Noite Control Act, These studies were designed
to provide hackground Information for setting of EPA
regulations to provide such control and abatement of
alreraft nolse and sonic boom ... as EPA determines
Is necessary to protect the public health and welfare. "

Level: Non-technical; bibliographies appended to each
section.

Summary: This report is patt of EPA's response to
25
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section 7 of the Nolse Centrol Act of 1972, Under
thut section, the Administrator of the EPA is directed
to "conduct a study of the (1) adequecy of Federal Avia-
tion Administration flight and operational noise con-
ols; (2) adequacy of neise emission standards on
new and existing aireraft, together with recommen-
dations on the retrofitting and phase-out of existing
alreraft; (3) implications of identifylng und achieving
levels of cumulative nolse exposure around airports;
and (4) ndditional mensures available to airport
operutors and local governments to contrel aircraft
nolse,"

Six task force groups were established early in 1973 and
called together for two plenary sessions und four to

six working meetings, the last of which wes in June

1973, The report of the six groups, collected In this
repott and published in preliminary fashion in July
1973, are entitled:
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2, "REPORT ON ATRC RAFT-AIRPORT NOISE" (cont'd)}

~ Legal and Institutional Analysis of Aircralt
and Airport Noise and Apportionment of
Authority between Federal, State and Local
Governments

~ Operations Analysis {ncluding Monitoring,
Fnforcement, Safety, and Costs

- Impact Cheracterization of Noise Including
inplicetions of Identifying and Achieving
Levels of Cumulative Noise Exposure

~ Noise Source Abatement Technology and
Cost Analysis Including Retrofitting

- Review and Analysis of Present and Planned
FAA Noise Regulatory Actions and Their
Conseguences Regarding Alrcraft and Adr-
port Operations

= Military Aircraft and Alrport Noise and Op-
portunities for Reduction without Inhibition
of Military Missions

This Is eutively u descriplive veporl und includes

little in the way of data ‘analysis, graphs, or tables.
The summations themselves, however, are quite

useful and provide ¢ concise overview of the issues

that are central tothe Federal aireraft noise abate ~
ment initiative. Excellent bibliographies are nppended
to cach chapter, In sum, this is an extremely valua-
ble reference document.

3. FOURTH FEDERAL AIRCRAFT NOISE ABATEMENT PROG RAM, FY 1972-73

Author: Report of the Office of Nolse Abatement, Office
of the Assistant Secretary for Systems Development and
Technology, Department of Transportation.

Publisher: USGPO, Washington, . C, {72 pp; %, 95)
January 1973,

Point of Viewr "The purpose of this Fourth Federal
Alrcraft Noise Abatemnent Program Is to assemble in

one decument brief descriptions of current work to re-
duce aircraft noise impact. The ultimate objective of
the aircraft noise ubatement program is the elimination
of adverse Impact from aireraft noise on airport nelghbors. "

Level: Non-techulcal; illustrated; bibliography.

Summary: This summary of subsonic noise and sonic
hoom research and de velopment is published annually

by the DOT "o provide the Congress and the Executive
branch with n consolidated outline of programs and fiscal
resources involved in government and industry efforts to
reduce aircraft nolse,

An opening "historical buckground" section reviews the
record of Federal involvement in noisc abatement and
briefly examines the kinds of administretive decisions
which have determined authority over the various aspects
of the sircraft noise problem. In "Aircraft Noise und the
Urban Environment, " a summary of ptogress to date in
developing a methodology to evaluate the nolse problem
(DOT-NEF measure) s provided and a few paragraphs
summoaorize progres: in the aree of land use alternatives

26

and flight operational modifications procedures,
A good summuation of the Federal government's
percelved role In alreraft noise abatement Is provided;

i+« the Federal government is not assigning
responsibility to determine whot maximum
gircraft noise levels will be permitted in
local communities, Rather the Federal
Covernment's prime effort has been to con-
centrate on prescribing standards for the
measurement and control of eircraft nolse

In order that sircraft will be as quiet s
possible within the constreints of techno~
logy und economic feasibility. ...Itis

not envisioned that the Federal Government
will assume responsibility for monitoring
girevnft noise in day-to-day operations; haw-
ever, the Government may publish operating
rules in conunctlon with certification rules
for noise abatement pwposes. "

A brief, illustrated discussion of the sonic boom
phenomenon follows and the continuance of FAA
research in this area, despite the curtailment of the
US 55T development program, is explained asa
means to provide standerds for foreign SST's which
might fly into the U.5. on a commercial basis,

The body of the report consists of two sections, one
providing brief descriptions of "Government Supported
Subsonic Noise R and D Programs" and the other
summarlring "Government Supported Sonic Boom

r——
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3, "FOURTH FEDERAL ATRC RAFT NOISE ABATEMENT PROGRAM, FY 1972-73" (eont'd)

R and D rograms," Work undertaken on an agency

by agency basls is explained in a paragraph or so for
each project and a table showing & "Summary of Fiscal
Dara" provides quick reference to the magnitude of the
federal investment in the aircraft nolse abgtement fleld.
Proposed subsonic noise R and D programs are briefly
ontlined and a short section contains a review of "Nan-
Government Supported Researeh, " briefly describing
projects underway at Boeing, GE, and McDonnel!l
Douglas. Unfortunately, no fiscal daia is provided

on the non-govermment programs and it is difficult

from the brief descriptions provided to assess the
magnitude of the aircraft industry's commitoment in

this area. Froposed NADA and DO Sonic Boom research

for fiscal 1973 is outlined and a glossary of tens

and bibliography follow., Both are useful additions,
but the bibliography is of particular interest as it
provides a guide to several industry and government

doeuments that would otherwise be difficult to reference.

4. NOISE STANDARDS: AIRCRAFT TYPE CERTIFICATION

Author: Federal Avietion Administration notice of
proposed rule making,

Publisher: Federal Register 34 (8): 453-4635,
Satwrday, January 11, 1969,

Point of View: "The FAA is considering the adoption of
a new Part 36 of the FAA regulationt prescribing sircraft
nolse standards for subsonic transport category sirplanes,
and for subsonic turbojet powered airplanes regardless

of category. " '

Level: Semi-technlcel,

Summary: In July 1968 the Congress amended the
Federal Avlation Act of 1958 to require nolse abatement
regulation, directing the Administrator of the FAA,

in consultation with the Secretary of DOT, Mo pre-
scribe and emend standerds for the measurement of
alrcraft noise and sonic boom. "

With the publication of this "Notice of Proposed
Rule Making" in the Federel Register, the FAA out-
lined its proposed standards and invited "interested
pecsons to participate in the making of the proposed
rule by submittng such written data, views or srgu-
ments as they may desire, "

It Is a Jengthy and somewhat tedlous exposition,
reviewing on a puragraph by paragraph basis the
rationale and legal implications behind each segment
of the proposed nircraft and noise standards. Finally, .
on poge 458, appears the heading "Patt 36 - Noise
Standords: Alrcpaft Type Cettification," a delineation
of the now famous FAR 36 regulntions which became
effective on December 1, 1969, These regulations
prescribe maximum permissable noise levels for
subsonic transport category aircraft and for sub-
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sonic turbojet powered alrcraft regordless of
category. Three points of measurement are
speeified --~ approach, take-off, and sideline --
and the Effective Perceived Noise Level, in

units of EPNdB, is specified as the hasis for
complisnce. The publication of these regulations
represents the first positive step taken by the
Federal Government to halt the escalation of
aircraft noise. While this does not make for
particularly Interesting reading, it is a must for
anyone wishing a full understanding of the sorts
of standards now In operation, both in terms of
their technical dimensions and legisletive antherity.
A famillarity with this document will help put
into perspective the data contained in the

various EPA reports, conference documents,

and hearings which are reviewed in this section
of the packet bibliography.
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5. AIRCRAFT NOISE ABATEMENT

Authort Hearings before the Subcommittee on
Transportation and Aeronautics of the Committee
on Interstate and Foreign Commerce, House of
Representatives, 90th Cangress, Ist and sewond

Scssions.

Publisher: USGPO, Washington, D. C, (Serlal
No. %0-35; 203 pp.; Available from the Com~
mittee on reguest) 1968.

Point of View: "Today the Subcommiittee on
Transportetion and Aeronautics, ,,.commences
hearings on H, R, 3400 and related bills. This
propescd legislation would authorlze the Secretary
of Transportation to prescribe standards for the
measurement of aircraf{t noise und sonic boom

and to establish regulations for their control and
abasement. The regulations could then be applied
to aircraft certification procedures, "

Level: Non-technienl.

Summary: Compared to most heatings on
environmental issues, this set is 3 disappointment.
No background papers have been appended here,
no definitive data Is brought out, end very little

in the way of substantive debate has taken ploce.
What these hearings do substantiute is that aircraft
noiscis o very hot political issue, Most of the

first two day's hearings, and substantial parts of the
remnaining sesgions, are taken up by testimony from
Congressmen who represent districts where alreraft
noise i3 & pervasive problem. For'the most part,
however, they appedr here simply to relterate the
need for Federal action in the area of sircraft noise
control and to relay the complaintz of thelr con-
stituents,

The first substantive testimony occurs ut the end
of the tecond day with the appearence of the
Secretary of Transportation, his general counsel,
and the chief of the Qffice of Noise Abatement

in the DOT, A brief review is provided as to what
DOT has done to date in the area of alreraft notse
abatement and the Secratary registers his support
of the Bill under consideration, H, R, 3400. The
general counsel assures the congressmen on the
hearing committee that the propord bill does not
present any legal hazards to the Federal government

and the Nolse Abstament office chief discumses some

of the technical problems in abating noite through
operational modifications.

Duoy three opens with testimony from the generel
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counzel for the Alr Trensport Association of America,
o group thet represents most of the scheduled airlines,
While noting that the alrlines are agrecable to Federal
certification for noise, the counsel provides an ex~
tenslve criticisin of the Bill under consideration and
inserts in the record an alternative piece of legisla-
tion drawn up and propased by the airlines themselves.
The main points of contentlon relate to the imita-
tions of H. R, 3400, in that it desls only with noise
control at the sowce and says nothing about land

use and operational modification alternatives, and
the designation of autherity, which the Congress
would Invest in the Secretary of Transportation and
walch the aiftined would 1ihe to see lo the huuds of
the administrator of the FAA, The countel then
describes the various industry supported noise abate—
ment programs that heve taken place without Federal
pressure and reiterates that, because certification

for nolse Is closely related to certification for safety,
en FAA decision, the authority for that thould be

set in the FAA,

A representative from the Alr Operatsrs Council
International follows and, to the annoyance of Re-
presentative Kuy Kendall, Congressman from Ten-
nessee and fiem ally of the alrlines, contradlcts
several points made by the airlines' counsel,

Hiz testimony provides a well-ressoned argument

5 to the limitations of zonfng es a solution and pro-
vides some needed moderation to the airlines clzims,

Severel more congressmen appear at the opening of
the fourth day's session, all of them recording their
support of the Bill under consideration and empha-~
sizing the need for immediate Federal actlon, The
President of the Alr Line Pilots Association puts in

u brief appearance in which he criticizes the trend
to see flight operation modifications as a long range
solution to the aircraft noise problem. He wigues
that such procedures have been pushed as far ag
possible in terms of safety and that a better alternad ve
would be for stronger zoning laws for land around
girports and the cooperation of the FHA in refusing
te mortgage homes in high noite impect araat sround
wirports, This argument s seconded by testimony
from the National Busincss Aireraft Association
representative, speaking for the owners and operators
of some 500 business and private jets, The hearings
conclude with the appearance of several more irute
congrestmen, none of them sdding anything new to
the testimony record. About the best thing that cen
be suid for all this is that the hearings do contsin o
good summary of the airline industry's feelings about
Federal involvement in thelr gffairs and, while little

g
wd
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5. MAIRC RAFT NCISE ABATEMENT" (cont'd)

in the way of new Information is provided by the
legion of congressmen who appear to testify, they
do make the point that aircraft noise is 2 good
politiez] izsue, o fact that will mrely bear sirongly

on the future of Federal control in this area.

6. ALLEVIATION OF JET AIRCRAFT NOISE NEAR AIRPORTS

Authors A Report of the Jet Aircraft Neise Panel,
Office of Science and Technology, Executive Office

of the President.

Publither: USGPO, Washington, D, C, (167 pp.;
%1.25) March 1966.

Point of View: The basis for this report consists

of pepers presented to the O8T Jet Aircraft Noise
Punel in consideration of the rising number of
citizen complaints ebout nircraft noise and the direct
accountability which the Federal government has
assumed in tesms of responsibility for the regulation
of aircraft trovel, Specialists most likely to pro-
vide authoritative viewswere invited to join the
Panel in ¢ one-day discussion of the aircraft noise
problem und to provide papers outlining thelr
views,

Level: Semi~technical; varies from paper to
paper; numercus graphs and tables; bibliography.

Summary: This is a classic reference on aircraft
noise and represents the first Federal effort to examine
this as an environmental problem. There are five
main topies, with severel papers being delivered by
experts on each, Papers by Galloway and Kryter
address "Physical and Psychoaccustic Measurements"
in terms of the definition and execution of physical
measurement of parameters relevant to individual
and community reactions to noise, the de,'\'pelopment
of standardized quantatative indices for various
measurements, and definition of areas for further
research in acoustics, '"Developments in Engines,
Airplanes, and Aircraft Utilization, " contains two
papers addressed to the general problem of engine
design for noise generation reduction, Existing
possible modifications are reviewed, potenticl re-
ductions (in PNdb) and their cost gre estimated, and
the possibilities for developing new engines are dis-
cussed in terms of the technology and costs involved.

Alrplane nolse is examined in terms of the genecral
design and development problem of making alr-
planes and engines to achieve lower generated
nolse levels. Emphasis in these papers {one from

& Boelng representative and the other from a
Douglas representative) is on possible future designs
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for modifications on existing jets, development
of new aircraft specifically deslgned to minimize
noise¢ generation, and the possibility, irregerdless
of cost, of preducing in the near future a signifi-
cuntly quieter Jet,

"Alrcraft utilization" is eddressed in papers by
representatives from American Alrlines and TWA,
Specifically, developments in engines and air-
croft are examlined in terms of airline operations
and economics, with some discussion of the SAE
noise standardization problem.

Two operational procedures &re then looked at

in some detailt air raffic and flight precedures,
for nolse modification. Commentary is provided
by representatives from FAA, the Airline Pllots
Association, and & Vice President of TWA, Finally,
general economic considerations, , and utilization
potential and legal problems in nolsc abatement
are reviewed In sepurate papers on economics,
problems in public regulation, end reports on
experience in these aress at O'Hare, Kennedy,
and Los Angelos Airports, In sum, while this

is now a somewhat dated treatment of the aitrcraft
noise problem, it remains a classic, often re-
ferenced document that provides an excellent re-
view of the issues and alternatives involved,
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7. AIRCRAFT NOISE IMPACT: PLANMING GUIDELINES FOR LOCAL AGENCIES

Author: A HUD Planning Guidance Report,
prepered under controct by Wilsey and Ham and
Bolt, Beranck and Newman,

Publisher: USGPO, Washington, D, C. (274 pp,;
$3,50) November 1972 (GPO Stock Number 2300-
00214).

Point of View: "This manual is an attempt Lo
interpret the information developed in the MANAPS
(Metropoliten Aircraft Notse Abatement Policy
Studies) reports and other case studies of aircraft
noise pbaiement wiid prafent it in o form that
provides o practical tool for the local planner,
local government and others in developing a
comprehensive sircraft noise abstement policy and

program. !

Jlevel: Non-technical; numerous low diagrams,
tables and illustrations; annotated bibliography.

Summasry: In order to relate the costs of land nse
planning and redevelopment strategies to other means
of dealing with airport noise, DOT and HUD funded
studies af four U, S. afrports, These reviewed the
existing local noise situation and investigated the
costs of specific sbatement programs under the ‘con-
ditions at the study airparts. Reports of these studies
were issued in 1971.and this decument, published one
year later, 15 an attempt to synthesize the information
in those original reports and make the findings under-
stundable to concerned plunners, Flve nspects of the
problem are discussed in separate sections: The
Planning Context (limitations of altport plenning,

recent legislative wends, etc,}, Defining the

Noise Problem (nature and effects of aircraft

noise), Options for Reducing Noise Conflicts (noise
sotaee changes, path chamges, focdbsak and con -
trol mechanisms, etc. }, Developing a Plenning
Program for Aircraft Noise Abatement, and The
Future of Noise Abatement Policy. Each chapter

is well lllustrated with drawings, graphs and tables,
and is written on a relatively non-technical level,
with straight forward explanations provided of
technical terms or engineering concepts as they
arise, Technical sppendices; running to some 80
nages, provide hackun for the chepter discussions
and contain data on varicus nelse calculations,
technical conslderations in noise insulation, HUD
noise standards, proposed Air Force standards, eto.
Finally, a fairly extensive biblicgraphy and supple-
mentary lst of reports available fromn the Natlongl
Technical Informution Service (NTIS) ure provided,
While many of the problems under discussion are
gliven only brief textual treatment, the data contrined
in the many tables und graphs here is extremely use-
ful and the overall effect is to provide a most In-
teresting, quick summary of some very complex pro-
blems, It is the kind of document which should be
most useful to anyone interestad In an overview of
the complexities which govern lund ute poliey de-
cisions as they relate to alrport sitings and operctions.

8. OUTDOOR NOISE AND THE METROPOLITAN ENVIRONMENT: CASE STUDY

COF LOS ANGELOS WITH SPECIAL REFERENCE TQ AIRCRAFT

Author: Los Angelof City Planning Commisrion, Los
Angelos, Californig (60 pp.) 1970, -

Point of View: 'Cities are faced with growing noise
pollution from more trucks, alreraft, motorcycles,

and new kinds of powered equipment. With noise
already a serlous problem along freeways and around
airports, expending alr traffic will extend nolce pol-
tution over entire communities unless it is controlled.
It ix this uolse from aircroft which Is a primary concern
of this study, not only because of its widespread effects
today and for tamotrow, but because it is not too late
tn control it without severe economic disruption,

Leyel; Non-technical; numerous tables, graphs and
1llustrations; bibllography.
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Summary: This s the report of o study undertaken

in 1569 by Dale Beland, a member of the L,A. City
Planning Commission, snd a group of his students

in the USC Graduate Program of Urban and Regiong!
Planning. While the study was addressed to an exam-
ination of all major external sources of noise pollution
in the urban enviroument, lts main focus is aireraft
noise, The body of the report provides a non-technical
summation of the urban noise problem in general,

the methodology of the study, and a close look at
two gress of transportation noiser Freeways, Ground
Vehicles snd Powered Equipment (24 pp. ) and Alr-
ports, Alrcraft andAirways (24 pp.). Specific re-
commendations for the Los Augelos areu ore provided,
along with some fairly generalized conclusions and
recommendotions directed at the urban nolse problem

-
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- 8. "QUTDOOR NOISE AND THE METROPOLITAN ENVIRONMENT: CASE STUDY OF LOS ANGELOS WITH
i SPECIAL REFERENCE TO AIRC RAFT™ (cont’d).
-~ on » breader scale. Supportive data and general back- on various nolse sources as existing in 1977 and
) ground references are included in an extensive seven- projected to 1993, The bibliography is especially
i part appendin. Thronghent, usafil illustrotione pocomenny nond and containe refarances under ten separata
- the text, many of them portraying comparisons of datz headings.

CROSS REFERENCES

Lo 1. "Aircraft and Noise: The Retrofitting Approach”, a 1972 Library of Congress Congressional Research Service
Report, reprinted In appendices 1o Nolse Pollution, (Ref. [-1).

o

"Jet Alrcraft ind Nolse Over Residentinl Areas™, Report of a UCLA Study, reprinted in appendices to Noise
Pollutian, {Ref, 1-1},

N |
n

3, MAircraft Nolse Pollution end the Need for Federal Legislation”, o short paper prepared by N,O, L, S.E. and
reprinted in the appendices to Noise Pollution, (Ref, I-1).

B

~y

;" 4. "Aircraft Nolse and Control Technology'!, in "Report to the President and Congress on Noise", (Ref. [-2).

"Environmental Noise Pollution: A New Threat to Sanity", (Ref, [-10).

.

5 6. Sections2 and 3 of "Laws and Regulatory Schemes for Noise Abatement", {Ref. 1I-1}.

wer

7. "Operational-Procedural Noise Reduction Flight Program", appended to "Summary of Noise Programs In the
B Federal Govemnment', (Ref. I11-4),

8. MAircraft Nolse", Section 2, a collection of five law Journal articles in Noise Pollution and the Law, (Ref. II.5),
9, "The Legal Aspects of Nofse Control”, and text of "Nolse Standards: Aircraft Type and Certification”, in (Ref, II-7).

10.  "Aircraft Noise", in The Economic Impact of Nolse , (Ref. I111-2),

1.  Chapters 33, 34, 37 in "Handbook of Noise Control" (Ref. VIII-1).

12, Chpater III and IVB in "Noise Assessment Guidelines; Technical Baclground” (Ref. VIHI-6).

[1 13.  "Transportation Noise and Noise from Equipment Powered by Intemal Combustion Engines", (Ref. [V-1),
lr"il 14, “Alreraft Noise" (Lectures 5 through 13) in Lectures in Transportation Noise , (Ref. IV-3).

i { :

& s

15, Y"Manwfacturing and Tronsportation Noise", (Ref, IV-6).
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VI. SOURCES OF NOISE POLLUTION: SUPERSONIC. ALRCRAFT

1. SST AND SONIC BOOM HANDBOOK

[ T 11 R T P T v orr o,
Authior; Willlaw A Shwslifl, Thysicisl, flwevad Univeraily,

and Director, Citizens League Against the Sonic Boom,

Publisher: Ballantine Books, New York {153 pp.;
% ,95) 1970.

Point of View: "Why should the public - 95% of

whose members would never fly in an 58T - be foiced to
provide billions of dellars for an inefficient, unnceessary
planc that could destroy peace and quiet throughout
much of the civilized world."

Level: Popular,

Summary: This is one of the best known products of
the recent SST debate and provides, with laudable
brevity and clarity, n most useful summary of the main
arguments raised ugainst American developmentof a
commercial SST, Shurcliff has done an excellent job
of gleaning the literature, particulerly Congressional
hearings testimony, for the kinde of facts and date which
refute the wisdom of $5T travel. Various chapters deal
with the design of the proposed planes themselves, he
problems encountered by the French, Russians, and
Americans in their pratotype models, results of the

Aflr Force experience with sonic booms over populated

aféas (iuCiudiug Uwe Air Foree Academy, where an
over-zealous pllot boomed out $50,000 worth of
window glass on greduation day), measures of sonic
boom effects on peeple, dangers and discomforts
inherent in SST flight, degrading environmental
effects, and the economic complexities of preduction,
sales and government subsidy, All of this is further
complimented by a series of appendlces which

include the text of the reports issued by the four
worhing punels of e Fresident's 35T Ad FHoc Review
Committee, a most Interesting document, particu-
Iarly in light of the President's decision to recom-
mend geing ahead with the SST project, despite the
admonitions of the Panel. A good, though somewhat
dated, bibliography is nppended, with especially
good references to government and popular literature.
In chort, this provides a very enjoyable and informstive
introduction to the problems of the S5T development
plans and is well-suited to a popular audlence,

2, SONIC BOOMS FROM SUPERSONIC TRANSPORT

Author: Karl D, Kryter, Director of the Sensory
Sciences Resenrch Ceater, Stanford Research Institute,
Menlo Park, California,

Publishers Science 163 : 359-367, 24 Jenuary, 1969.

Point of Viewt "It is concluded that the sonic beoms
from the Concorde and Boelng SST's operating during
the daytime sometime gfter 1975, at frequencies pre-
sently profected for long-distance supersonic transport
of pasgengers over the United States, will result in ex-
tensive social, political, and legal reactions ugainst
such flights at the beginning of, during, and after years
of expoture to sonic baoms from the flights, "

Level: Non-Technical; illustrated; graphs and tables;
references.

Summary: Directed at an analysis of the effects
of sonic booms on people, this is an excellent, brief
summary of the potential severity of the problems
poted by supersonic flight aver populated areas.

forward by SST proponents and provides rather detailed
counter arguments to refute mest of the claims made
by industty and government spokesmen, He then
turns to an examination of overland supersonic {lights
and notes that this will bring on a political response
of some magnitude, certninly greater than anything
experienced to date in terms of complaints and suits
against subsonic mircraft neise. Kryter concludes

that the data collected to date on the response of
people to sonic boom exposure suggests that their
reactions will prove prohibitive to cverland flights.
The final sectlons of the paper provide data on the
Intensity of sonlc boom, scceptability of sonic booms,
damaege from sonic boom, and an saalysis of relevant
research studies, all of which support his contention.
Kryter concludes: "Withour a drastic reduction in
number or length of anticipated supersonic flights,

it is estimuted that, in the United States after 1978

or 50, tens of millions of people would be in a nolse
environment equivelent to o compesite nolse rating of
98 to 115 because of one to St daily occurences of sonic
booms from an 55°T." :

™
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Ktyter begins by reviewing the major arguments put
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3. THE EFFECTS QF SONIC BOCM AND SIMILAR IMPULSIVE NOISE ON STRUCTURE

Author: Report prepared by the National Burean
of Standards under [nteragency Agreement,

Publishers U. 5, Environmental Protectlon Agency,
Washington, D. C, (I9pp.; $ .30; NTID 300, 12;
GPO Stock #5500-0048) December 31, 1971,

Point of View: "A brief discussion is given of the
physical neture of sonic boom¥, end other lmpulsive
noises, and the parzmeters, such as over-pressure,
Juration and mechanical jmpulse, which are used

to charncterize sonic booms. This is followed by an
overview of the response of structures - particularly
buildings ~ to sonic booms and a review of the damage
history observed due to supersonic overflights. "

Level: Semi-technicel; illnstrated; tahles, biblio-
graphy.

Summary: This is the report of the sonic boom
damage incurred during the series of government

tests mode between 1961 and 1966 over selected U. S,
cities, The first few pages provide a brief, textbook-
like discussion of the nature of sonic booms and other
impulsive nolses. This leuds Into an examination of the
response of various structures to sonic booms and it is
shown that the main vulnerable building components

ure window gluss and plaster, not an insigalficant
problem when one considers that some of the newer
kigh-rize Building: have ficidea il ure us much

as 80% glass. Various building designs that might
1cad to the megnification of sonic boom damage are
discussed briefly and gctual test data on the filnancial
damage to bulldings in the varfous test clties is
provided. A brief, concluding section takes note

of the particular vulnerability of historical buildings
and archeological structures and details damage done
at several national park monuments by test booms.
There is some mention of problems related to casth
sucfaces, avalanches, etc, hut there is [ttle in

the way of reliable data on this aspect of the problem.
A fairly lengthy bibliegraphy is appended to the
report.

4, THE CONCORDE SST

Author; Migdon R, Segal, Analyst, Science and
Technology, Science Policy Research Divislon,
Library of Congress.

Publisher: An internal report, zvaoilable only through
a member of Congress by request. (Report 72-257 5P}
December 13, 1972,

Point of View: '"Despite its tachnological success,
the future of the Concorde remains a gemble due

to economic and environmental factors....Among
the fuctors {nhibiting Concorde sales are a relatively
high selling price, uncertainty over apersting costs,
the recent recession in the mirline Industry, and the
fear of environmental restrictions which might hamper
Concorde operations. !'

Summary: This {5 one of many excellent documents
prepared by the Library of Congress stoff us bockground
information for Senntors and Congressmen. While one
maust be o member of Congress to have sccess to this
and other Library produced documents, most Congress-
men are more than willing to secure these papers for
interected constituents, and this is a partcularly

33

worthwhile one to request. Frepared prior to the
Congrestional decision to halt the U.S. SST develop-
ment, this Is essentially an evaluation of the Concorde
program fn terms of lts production history, antici-
pated performance, market prospects, wund eaviron-
mental factors, A fina) "Outlool'sectlion opens with
this ussertions ""The Concorde development und
testing progrem is proceeding smoothly, and it

seams likely that the Concorde will be ready for

the world's aviation community by 1975, [t remains
to be seen, however, whether the world will be

ready for the Conconde by that time." While this

is @ relatively short summary (20 peges) it is an
extremely interesting one and full of valusble data
on all agpects of the SST,
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5. SONIC BOOM [N RELATION TO MAN

Author: The Speeial Study Group on Noise
and Sonic Boom in Relation to Mun, Report to
the Secratary of the Interior,

Publither: Scientist and Citizen 10 223-229,
November 1968,

Point of View: "..,the Study Group has considered
various espects of the sonic boom, together with those
effects on men which ate to be expected from regular
commercianl flights of supersonic transport aircraft

(55T's). The following conclusions and recommenda-
tions give our ndvice concerning the effects on man and

his environment thet need to be taken into account in
deciding whether SST's should be allowed to operate
gt supersonic speed over the land wres of our nation. "

Level: Non-technical.

Summary: Excerpted and printed here zre the
conclusion and recommendatien sections of what was
the first officially sanctioned study to warn against
the dangers of a commercial SST fleet, The maln
thrust of the study group's recommendations ure that
SS5T's not be flown over land, particularly over pop-
uleted areas, in light of the remlts of public response,
in terms of damage clalms and complaint, to French,
Americen, and British test flights, [tis pointe:‘d out

6,

Author: Herbert A. Wilson, Jr.

Publisher: Sclentific Americon 206; 36-43, .
Januery 1962. o

Point of View: '"The loud nolses caused at the
ground by an airplane itying faster than the speed

of sound will have to be brought under control before
supersonic transports can come Into service, V'

Level: Non-technical; illustrated; graphs, tables.

.St::mmngg: “This is an excellent, thort, non-math-

that relatively few people will probably fly in 557T's,
compared to the numbers to be subjected to their
sonic booms, and that the unlmown consequences of
the introduction of water vapor into the stratosphere
by 85T's could prove seriously domaging to the
environment. The panel recommends that com-
mercial S8T ilight be regarded as an "experimentsl
teclimologica! development and that more research
into the problems of supersonic flight be immediately
undertaken along with public hearlngs. Results of
existing experiments on the effects of sonic booms

on people gre reported and projections given as to the
possible magnitude of these problems to result from
overland, commercial 55T flights, Some datz is
provided en dumage claims and complaints essociated
with SST test flights and particular attention is paid
ta structural dumage done at scverel of the national
monuments. A final section examines "Factors in
Decision Making™ and the Fanel cslls for extending
the paremeters of the decision beyond the confines

of aviation progress and nationel prestige and re-
commends tuming increased attention to the aisociated
undesirable or adverse side -cffects which inevitably
accompany supersonie flight, The report ends on a
rather prophetic note: ... every leader in the federal
administration should be concemed that the decision
making precess be pi‘opﬂ‘, because all probably will
face similar situations in one way or another ss the
nation moves ehaad, "

i
discussed and the author concludes: :\Vhen the
supersonic transport comes, it will boom, But it
may be feusible to keep those booms from reaching
the ground gt an objectionable Intensity., This
will require careful design of the airliner, with
special attention given to configurution and structure,
and possibly an extra maorgin of engine performance.
And it will surely require carefully laid out and
strictly maintained flight plane in which sonie
hoom will become an integral factor, aleong with
weather, visibility, and traffic in the increusingly
crowded air. " '

ematical discussion of the physical phenomenon of

sonic boom. It is extfemely well {llustrated, allowing -
the student to ensily follow along visually with the f_J
stralghtforward text descriptions of shock waves and )
the various physical parameters which determine ;-
their magnitude. Various engineering alternatives ’ !
which might mitigate the inevitable boom which s
wccompenies all supersonic flight ate briefly . '
34 =
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7. SONIC BOGOMS

Author: Marvey H. Hubbard

Pﬁbllshér‘: T‘hysic's ‘Today 21: 31-37, February
1948, )

Point of Vigw:  "Because booms can startle people
und shinke buildings and their contents, there js
serious concern for public adcéptance af the sonie
boom ... There are those whe would ban the .su;;e‘r-'
sonic tr'nn'!'pb'n"nlltbgeﬂ\er.‘. . O'Ll'lérls' are inkiﬁé .

a mere realistic approach. Consideration is being.
given to'the development of advanced-design air- |

craft that would minimize the offects of sonic boom!'
, . .

Lévels " Semi-technical; illustratéd; references.

Summary: ‘This is a slightly more technical! dis-
cussion of the physics of sonic booms and assumes
some aqueiniance with wave phenomenon. It is
much more a traditiona! textbook treatment than is
the Scientific American article and would probably
be more appropriate reading for the seience or

_engineering student. Some historical background

is provided here in a brief section which notes some of
the early rescarchers into sonic boom phenomencn.
The discussion then moves to point-source disturbances,
aircraft disturbances (spectral content of bow waves,
ete, ) and a review of the nature and extent of sonic
boom ground-expovure patterns {loteral spreod pat-
terns and overpressure), Finally, brief attention is
turned to the effects of sonic beoms, bou in terms

of subjective, human rezctions and actual physien!
darnage reports on structures.  The nuthor is clearly
more skeptical of the degree of sonic boom disturbance
than is Wilion and ends on a reassuring note as to the
ability of scientists to cope with these kinds of problems.

8. SONIC BOOM RESEARCH

Author: Proceedings of a Conference held at the
Nntional‘nérbnnutic‘:s' and Sps_u:c Administration,
Washingten, D. C,, April 12, 1967,

Point of View: "The purpose of this meeting wus

to ascertain those ureas of senic boom resesrch that
are the moit pressing from the stundpoint of com-
mercial supersonic transport (SST) operation and

to determine whether or not all possible gerodynamic
means of reducing sonic boom overpressures were belng
explored. !

Level: Technical; illustrated; graphs and tables;
references at end of cach paper.

Summary: This is u compllation of five invited
papers and seven contributed remarks directed toward
a state-of-the~art survey of sonic boom research

o 1967, While much of it is now dated and somewhat
prelimiuary, the busic aerodynamics und mauny of the

proposed design features ure comparable to existing
technology. In fact, the concluding remark of one

of the NASA participants proves, in retrospect,

quite aceurate; "....many of the participants seem to
share my thepticism that thete are any avenues which
‘are not currently being explored that will leud to

real gircruft configurations with substantially lower
peak chrjxrcssures. ' At any rute, this is an interesting
discussion of the technology of sonic boom nerodynamics
and provides a gquick reference to the kind of infor-
mation available to the developers of the prototype
coammercinl 58T at Boeing. Some of the chapter
reference listings are guite extensive and most of

the papers ure well-illustrated and full of useful

data,

9, THE SUPERSONIC TRANSPORT

Author; Kurt H., Hohenemser,

Publisher: Scientist and Citizen 8t 1-19,

P P ey

Aprll, 1966,

Point of View: "This report is an aftempt to pre-

[ —
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sent in simple terms the important public issues
arising from the development of the SST. In keeping
with the guiding principle of Scientist and Citizen,
the {ssue will be formuluted and it technological
background presented without advising for or against
a specilic policy decision.”




6, "THE SUPERSONIC TRANSPORTH (cont'd)
Level; Non-technical; ilustrated,

Summary: This, the first of two urticles that

Dr, Hohenemser prepared for publication in this
journal, isof particular interest as it pre-dates

the real 58T debate and provides one of the first,
full-fledged analysesof the potential problems in
the SST development program. Some background
is pravided as the role of the Federal government

in this development program and the author briefly
reviews some of the aidvantages and disadvantages
that aviation development has brought us since
Lindbergh's 1927 flight acress the Atlentic, Several
technicai problems associated with the increased
speed of the SST are then reviewed, including thote
assoctrted with high surface temperatures, wing
configuration, and atmospherie tarbulence. Under
"Environmental Problems of the S8TY, Hohenemser
examines two problemst cosmic radiztion and sonic
boom. Fargreater attention is paid to the phenom-
enon of sonic boom and a good, though necessarily
quite simplified, explanation is provided of the
physicul dimensions involved. Two concluding

CROSS REFERENCES

P

chapters deal separately with "Benefits vs. Costs"
(shorter truvel time promised vs. real savings [n
time, balance of payments problems, boom Umita-
tions on land overflights, ete,) and "§ST Economlest
An Added Nate" which pravides an updating of direct
operating costs per sear mile for the trunsatlantic
route, date taken from an article. published just prior
to thisone going to .press.  All {n all, this is a most
useful summary of the kinds of problems environ-
mentalists were trylng to alert the publicf,pri’or to

the full-scnle development of an American com-
merclal SST. Were it not for the potential existence
of French-British Concorde fleets and Russian SST
flights, these might be considered arguments of his-
torical Interest only, As it is, they are quite timely
still and, in this presentation, should be easily com-
prehended by a non-iclentific gudience,

"Environmental Noise Pollution: A New Threat to Sanity", (Ref. 1-10).

2. "The SST: From Watts to Harlem in Two Hours" and "Sonlc Booms: Ground Damage and Theories of Recovery",
"Sonie Boom: Containment or Confrontation”, "Sonic Booms: Tort Liability", and "Control and Abatement of
Aircraft Noise and Sonic Boom", in Section 3 of Nelse Pollution and the Law, (Ref. II-5).

3. "Fourth Federal Aircraft Noise Abutement Program", (Ref. V-3),

4, Physiological Effects of Noise, (Ref, IX-).

5. "Psychological Reactions to Aircraft Noise", (Ref. 1X-9),

6. "Sonic Boom" in Noise and Man, {Ref. X-3).
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VIil. COMMUNITY NOISE: CONSTRUCTION, INDUSTRY AND MOME APPLIANCES

1. THE COMMUNITY NQISE PROBLEM: FACTORS AFFECTING ITS MANAGEMENT

Author: Clifford R. Bragdon (See Ref, [-3),

Publisher: Naturgl Resources Journal 10: 687-718,
Oectober 1970,

Point of View: "The noise ussociuted with urban
living is u growing environmentel liability, In-
creasing numbers of the populetion ure affected

by this pollutant, making proper noise mansgement
vitally important., To provide n background for
effective policy decisions. it is essential to identily
those factors affecting community noise manage-
ment. ,,, The purpose of this article is to discuss
each of these factors, "

Level: Non-technical; documented.

Summuary: Bragdon has written extensively and well
on the problems of noise pollution and this is an
excellent introduction to the euality of his wark. It
s simed nt answering the question that confronts
every environmental issue: Why isn't more done
about the problem? Specifically, Bragdon's in-
terest is exploring the bullt-in fuctors which have
kept noise pollution from being attacked in any
concerted, large scale way, He isolates six specific
problems for examination: suditory regression,
human misundzrstanding, adaptation, priority of
concerns with respect to urban problems, institutienal
apathy, and ignorance. The examples which docu-
ment the role which each of these factors has played
are tuken from a careful culling of the noise pollution
literature, particularly government documents and

hearings testimony. Some if it is highly speculative,
perticularly the sections on anditory regression and
aduptation, but for the most part, the evidence is
impressive: the familiar equation of noise with

power or "progress”, the inability of government
sgencies to handle inter-disciplinary problems,

the lack of incentive for industry achicvement in
guicter products, ete. Seen altogether like this,

the catalogue of factors is impressive, sometimes
amusing, but ultimately maddening. Knowing this,
Rragdon concludas by noting the exlstencs of several
noise nbutement organizations and the need for public
education through journal articles geared to the general
public. The whole tone here is one of positivism

and Bragdon is careful to emphasize that the dimensions
of these problems are amenable to change and improve-
ment. Agaln, this fits into the category of politicsl
literature, in the broadest and best sense of the word,
and should be required reading for any nnd all students
of the noise pollution problem.

2, COMMUNITY NOISE

Author: Prepared by Wyle Laboratories under Con-
tract for the U. 5, EPA Office of Noise Abetement
and Control.

Publisher: USGPO, Washington, 'D.C, {213 pp
NTIS #P8-207124, $3.00) 1971, :

Paint of View: ' '"This repert addresses the part of

the overall noise pollution problem which is associated
with outdoor noise {n the community. It attempts to
provide a quantitati ve framework for understanding the
nature of the outdoor nolse environment and the re-
action of people and community te [ts various aspects,

Level: Technical; numerous tnbles and graphs; i1-
lustrated; bibllegraphy,
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Summary: This is essentially a compilation of data

on community noise put together for EPA in preparation
for their Report to the Fresident and Congress on

Nolse. " The density of inforrnation is quite high,

with the text supplementary to the numerous tables

und graphs which appear throughout the report, An
Intraductory section provides a brief but detailed

review of the nature of sound and o discussion of sta-
tistical anaolysis of noize levels. The range of out-
door noise environments measured at 18 locations is
examined, with particular attention to residual noise
spectra, variance in nolse levels with location, and
relationships nmong varlous measures taken on the A~
Weighted scale, The two basic types of nolises which
cffect community noise levels, constant level noise
Intruslons wnd intermittent single event noise intrusions,
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are then eompared in terms of their relative Importance to
effects such gs steep and speech interference,

Several scales developed specifically to examine
community resction to these types of noises ure

then described and appliad to dara on noise fromn
alreraft, traffic, etc., to document the analysis

of the EPA studies, All of this data is then put into
perspective in o chapter which looks at the growth

of naise pollution, in terms of both intruding nolse
and residunl nofse, and attempts to moderate the
popular, environmentalist contentien thet noise counld
grow by 1 db per year, or 10 db per decade. Various
changes seen in both these greas are documented and
problems with eerlier studies, some of which have
been the partial basis for the 1 db per year estimate,
are discussed. A rather éxtenslve cenclusions an

rECOmméndntionE section closes the report suggesting,
umong other things, & nationwide community noise
survey, creation of one or more metropolitan arca-
wide monitoring demonstrations, reveiw and updating
of existing gnalytical methods for predicting outdoor
noise, and establishing noise guallty goals for the
indoor and outdoor cnvironment, All of this is
butressed by an extensive series of sppendices which
include some fifty referonces, background data on

the community noise survey (community deseriptions,
etc. ), examples of typical noise spectrn messured

at some of the locations, and deseriptive definitions
of some of the principal terms nsed In the report.

3. TOWARD A QUIETER CITY

Author: Report of the Mayor's Task Force on Noise
Control,

Publisher; Copies of this report naay be obteined
from the Mayor's Task Force on Noise Control,
through the New York Board of Trade , 295 Fifth
Avenue, New York, New York, 10016 (56 pp.;
$1, 75} 1970,

Point of View: ... the Task Force believes that
noise has reached e level intense, continuous, end
persistent enough to threaten basic community life, .,
Vehicular traffic, jet alreraft, subway trains, con-
structons equipment and air conditlioners, as major
fiolge sources, degrade the health and well<being of
New York residents. "

Levelt 'l"apulnr; illustrated; numerous tables and

graphs,

Summoary: This is a remarkable report, assembled
by & Mayor's Task Force that included everyone from
Lewls Goodfriend und Norman Cousing to the publle
relations ditector of the New Yorker magazine, At
any rate, [t proves fo be a winning comhbination and
should serve us positive incentive to citizens considering
n hoise survey of their community, Granted, New
Yorlk is a special case, one where it Is possible w
‘gather datg on slmost every nolse abuse known to
man. And its a1l here, with particular emphasis on
those arch villians, caonstruction equipment and ve-
hicle (especially truck) traffie. But this jen't just
the usual cataloging of complaints, ruther it is s

3B

earefully documented and c'onsidered evaluation
of the sources of clty noise, their effects, and
what, politically, economically and technologically,

can be done to abate the problem.

The work behind this study was divided ameng five
subcommittecs, ove esch on Medical, Building,
Legal, Technica! snd Public Relations factors,

Thels reports make up the body of this text and ure
replete with back-up dota, most of it displayed in
eusy to read graphs and tables, The overell
recommendations of the Task Force us a whole
introduce the individual subcommittee reports and

are mostly qualitative in nature. They range from
specific recommendations regarding EPA's role in
New York's noise ptoblem to general summations
of impending issues, such as STOL ports, and simple,
what can be done now suggestions, including udopting

" some of the quicter construction equipment that has
been wvallable, but unused, for pome tme. All in
all, it mekes for interesting and infrmative reading,
certainly a stimulating political decument to recom-
mend to citizen’s groups preparing to undertshe com-
munity nction regarding notse pollution.
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4. COMMUNITY NOISE STUDY

Author: Robert E, Gay, Environmental Standards Di-
vision, Planning and Development Department, City
of Inglewood, California.

Publisher: Environmental Standards Division, City

of Inglewoed, Inglewood Civic Center, 105 East Queen
Street, Ingleweod, California, 90301 {75 pp.)
August 1972, '

Point of View: Report of a study undertaken to measure
the 24 liour nolse exposure at 35 locations throughout
the City of Inglewood.

Level: Technical; illustrated; graphs and tables.
Summary: Ingleweod has n special problem -

it lies along the final approsch to Los Angelos
Internetional Alrport, surely one of the noisiest
residential arens in the country, For the past several
yeers, the citizens there have worked to document
their problem end present their case to the Federal
government In hopes of achleving some relief, To
date, the problem remains a severe one, but n well
documented one that should be brought to the attention
of anyone studylng community noise problems, This
report is one of several documents published by the
city's Environmental Standards Division and provides
data on a 24 hour hoise survey undertaken by the City
in 1972. It is a wsefu! document on several counts:

a5 a model community noise survey, as a particu-
larly good study of the {mpact of aircraft nolse on

a community, and as gn example of the kinds of
measurement problems encountered in trying to
quantify noise pollution in a residential community.
There are four sections to the report: Data Acqulsi-
tiop (monitoring equipment, etc,), Data Evaluation,
Data Cerrelation, and Conclusions and Recomimenda-
tiens {including evaluation of the efficacy of the
techniques and perameters employed). Inglewood's
preblem is an extreme aone, but it is one that is
growing increesingly familiar, as numerous residents
on Long Island could testify. In short. this is really
too specific 8 document to recommend broadly, but
it is certainly an important decument ot anyone
interested in a clote examination of existing techniques
of community noise measurement or the specifie
problems associated with the impact of nircralt noise
an A commumity,

5. URRBAN PLANNING AND NOISE CONTROL

Author: Cliffod R, Bragdon (See Ref, 1-3),
Publisher: Sound and Vibration B : 26-32, May 1973

Point of View: "Moise represents a mejor environ-
mental problem capable of being a rulsance or &
hazard ro the population. .. The future nolse status

of urban areas is dependeut upon conlrols either initiated
by or implemented by the utban planning profession. "

Level: Non-technical; several graphs and tables; references.

Summary: This ls one of several brief but quite nzeful
articles on nolse pollution which uppeanr regularly in this
journsl. Directed to urban planning professionals, it :
provides a brief summary of the magnitude of the noise
problem (in terms of dollars and damage) followed by a

fuirly detailed examination of planning strategy for environ-
mental noise contmol, Bragdon notes the three components

of the noise problem: the source, the path, and the ultimate
receiver, He then looks at the kinds of techriques which can
be applied in esch of chese areas In the interest of noise abate~

39
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ment. Specifically, Bragdon points to the kinds of lynd use
decisions which have been taken on .the part of various {
cities in the past and which might now be taken ns g means
to shicld the populution from damasging levels of ;
noise exposure. He concludes: "Beside comprehen-

sive planning, zoning, gnd environmental design-site
review, there are other urban plunning techniques

useful for controlling wrbun noise, These include

subdivision regulations, housing and building codes,

gmong others, The future success of urben develop-

ment will depend In part on recognizing and solving
environmental problems. .. The acoustical engineer

and related noise specinlists can play o major rale

in assisting the wrban planner. .. "
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&. ANDUSTRIAL NOISE-IMPACT ON THE COMMUNITY

Author: Lewis §. Goodfriend and Frederick M, Kessler,
Lewis 5. Goodfriend »nd Assoclates, noise consultants.

Publisher: Joumu! of Environmental Sciences H
18-22, Septemhber/Octaber, 1972,

JPoint of View: "It appears that presently, noise

due ta construction job sites, surface ransportation,
and aircraft execeds in lmportance the contribution

of industrial plants to community annoyance. At
some future date, when noise abatement efforis applied
to the above primary sources successfully reduce

* . their levels, the contribution of industrial plant

nolse to the community residual levels will rice in
importance. . .using the present state-of-the-ert in nolse
abatement, it is possible to control industrinl nolse and
thus minimizes the impact of industrial noise in the com-
munity, !

Level: Semi-technical; several graphs und tables,

Summary: Goodfriend is a frequent und respected con-
tributor to the literature on noise pollution and in this
brief article he pravides a useful summoary of se veral
facets of the industrizl noise problem, Of particular in-
terest is his opening discussion of eriteria which make
plant noise scceptable to "industrial neighbors"., wood-
friend notes that it Is likely people won't complsin about
industrial plant nolse if the noise is within the following
bounds; it is continuous; it does not interfere with speech
communications; it does not [nclude pure tones or Impacts;

-it does not vary rapidly; it does not interfere with getting

to sleep; and it does not contain fear-producing elements,

He adds, toe, that transportation noise frequently acts
to mask industrial noize.

What all of this rezlly adds up to is that it is difficult
for 3 community to isolate industrial noise [rom the
ambient and set objective standards for its control so
that, ns long as it isn't startling in comperison to

the ambient noise, communities will tolerate It,
Goodfriend notes, however, .that work is currently
underway to develop & community noise descriptor

to evaluate noise from different sources and that
Federal laws will scon demund regulation of all com-
munity noise, industrinl plant noise Included. A
typical data vequisition systemwwhich might be used
to measure [ndustrial noise levels outside the plant is
described and two EPA surveys of this kind of noise
are discussed in terms of their implicutions for future
standard setting, Several ruting systems used to
assess the community noise impact of various noise
levels measured on standerd A-weighted scales

are then described, Varlous community noise tolerance
factors ere then dircussed, along with a brief sum-
mury of the kinds of nolse control devices and systems
currently available.

7, NOISE FROM CONSTRUCTION EQUIPMENT AND OPERATIONS, BUILDING

EQUIPMENT, AND HOME APFLIANCES

Authors: Prepered for the U. S, Environmental Pro-
tection Agency by Bolt, Berunek, snd Newman under
Fedeml contract,

Publisher: US GPO, Washington, D, C. (323 pp;
NTIS #P8 206717; $6.00). December 31, 1971,

Point of View: "Given that noise is o serious
environmentul problem, some appropriate questions
one might asléin seeking o comprehensive noise~
contral objective are; Precisely what are the:rources
of nolse pollution? How many people ure exposed

to these sources and how are they affected? Whaot

can be done ta control the nolse output of offending
sources? This report attempts to answer these quastions
for the specific categories of construction, home ap-
plinnces, and building egnipment. ¥

40

Level: Non-technical; extensive graphs and tables;
data endtec hnice! material concentrated in appendices;
bibliography.

Summary: This is clearly.the most valuable general
veference on building, construction and applicance
noise, providing a thorough, non-technical review
of the prablem in the body of the repoert and bucking
up that discussion with extensive dots and technical
. information concentrated in the several appendices.

There ere three main divisions to the report und each
aspect of this particutar noise area Is discnssed within
each, "Scurce Characterization, " the first division,

i deals with the definition of each particular noise

- source in terms of measured nolse-scale readings,

' duration nature, cause und uvailable und/or existing
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7. "NOISE FROM CONSTRUCTION FQUIPMENT AND QPERATIONS, BUILDING EQUIPMENT, AND HOME

APPLIANCES" (cont'd)

abrtement techniques. Data is provided on actual

- various factors which mitigate against heavy industry
+ A-scule reudings for ench source and the magnitude investment in noise control, A summary and conelusion
of the noise genersted by that cluss of noise producing section follows which includes a review of economic
-— equipment is described. The second report division, und socizl impact studies and outlines "A Program of
' , uImp:fc:"': deals with tie subtler problem 'of eveluating Fublic Support Davelopment." A brief bibliography
the [.n.rcx.lwed '.:Hef"t of efmh particular neise source. and a series of three technical appendices, rupning to
—- A briefl discussion is provided of se ven known effects some fifty pages, complete the report.
o of expostire to noise: hearing damage risk, speech :
v interference, sleep interference, physiological stress,
"startla, annoyarce, and task interference. Hesearch
- data on each aspect is noted and the problems of
Py meusuring objectively in each category are noted.
Finally, the third section of the report, "Industry
i ELforts", describes the history of industry response
: ; to pressure for quieter equipment and notes the
8. PUBLIC HEARINGS ON NOISE ABATEMENT AND CONTROL: CONSTRUCTICN NOISE
-y
P Author: Hearings conducted by the U.S. EPA. nolegy to quiet equipment exists, it is not being used
because "there is no cconomie incentive now to the
pt Publisher: U.S, GPO, Wushington (187 pp.|$l.25; construction industry, in fact, there is a penalty."
v Stock #550-~ 0037y Volume [, Atlanta, Georgia, july 8-9, There is much discussion throughout this first day of what
bt 1971, kind of standuerds could be set to encourage the use
of quieter equipment und the general consensus is that,
I"‘“‘ Point of View: This is the record of the first of eight if everyone in the construction field were forced to
e national publie hearings held by EPA under requirement use quiet equipment, this would result in maintaining
of the Noise Pollution and Abatement Act of 1970, a uniform bidding level and no one contractor wonld
= The hearlngs were designed to "aid the Office of Noise be punished for his atiempt to silence some of the
is Abatement and Control in compiling informution rele-~ needless noise of Juckhammers, wrecking balls, ete.
" vant to its Investigation of the Problem of Noise Pollutien. All of this exchunge between the manufacturers,
- Further, these hearings present an epportunity for users, and panelists is most useful in demon_srrnting
E : . the public and industry to express their viewpoints the complexity of urging “quality of living'' type
i | on the gencral subject of noise, " imprevements on a profit -motivated industry. The
. questioning from the Panel, purticularly that from
& . Level; Popular; illustrated. Alex Baron, iy exceptionally good and leads to
Lﬂ L — lclnriﬁcutiun of several confusing [ssues.
. Summary: As Is the cese with all of the hearings . )
i iy this series, there is u great deal of interesting There is a shift in emphasis for the second day's
; information here, but there is nlso u lot of repetitious hearings, however, and very little is said here
testimony and a tendency to stray from the main nbout construction noise. Part of the provision of
et topic of the hearing. The first day of testimony re- these hearings is thet they are open for input from
b ) corded hera is very useful, however, There is an the public on "the general subject of noise’ and,
e opening statement oh the nature of hearing and - as is the case with most of these hegrings, whenever
hearing loss which is well-illustrated and succinetly ! the discussion is opened in this way, it ls the people
™ stated, This is followed by testimeny from several " who live around airports who appear to testify.
f_;l professionals -~ englineers, architects, planners, There is, in short, very little mention of construction
etc, -- on various aspects of the construction noise ' noise in the second day's testimony, but a 1ot of
- problem. Several newly-developed "guiet" types of tstimony as to the horrors of living near a major
j construction equipment are described and the whole . airport. And, as is generally the cose, it is difficult
- areg of incentive to male and use this kind of Improved \. ta read this catalogue of abuse without marveling
— equipment is explored in some rather close questioning ' that so little has been done to alleviate the suffering
; § by the EPA Punel inembers. A common theme through- l of people llving near airports. A new twist is added
b out this testimony is summarized by ¢ manufacturer of here with testimony about the annoyance of police
silencing equipment who notes that while the tech- ; helicopters mukting low pusses over certain aress
cp
L. 41
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8. "PURLIC HEARINGS ON NOISE ABATEMENT AND CONTROL: CONSTRUCTION NOISE" (zont'd)

of Atlanta, spparently with some frequency, and
several people annoyed with a proposed highway
development project appear to demand that more study
of the enyironmental Impact of thls construction be
made, Inshort, the first day's hearings offers a

use ful compilation of information on c¢onstruction noise,
puarticularly in terms of avallable means to abate the

problem. The second day, however, serves to
remind EPA thet, while construction noise is
syaonymons with alrports and, until something iz
done about that abuse of "peace and quiet', all
else will be seen as attempts to skirt the real
problem,

CROSS REFERENCES

1. Noise Pollution: The Unquiet Crisis, Ref. I-3).

2, _Industrlal Noice Manual, {Ref. I-6) {last chapters).

3. Sectlen 4 of "Laws and Regulatory Schemes for Nolse Abetement", (Ref. II-1}.

4, "Guidelines to the Department of Labor's Occuputidnal Nolse Standards”, appended to "Summary of
Noise Programe in the Federal Government," (Ref. 1I-4).

5. "Urban Nolse Control", it Noise Pollutign and the Law, (Ref. I1-5).

6, "Communlty Nofse Ordinances: Thelr Evolution, Purpose and Impact", (Bef. II.6).

7. Chapters 35, 36 (o "Handbook of Nolse Control" (Ref, VIII-1).

8. Chapters I[IF, INIB in "Nolse Asessment Guidelines; Technical Baclground'(Ref. VIII-6).

9. "Transpartation Noises: A Symposium of Acceptability Criteria®, (Ref. IV-2).
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VIIT. NOISE MEASUREMENT AND CONTROL

1. HANDROOK QF NOISE CONTROL

Author:  Cyril M. Harris (Editor) Professor of
Electrienl Engineering, Columbin University,

Publisher: MeGraw-Hill, N.Y. (1024 pp, $27,00)1957,

Point of View: A handbook covering all aspects
of noise and vibration generation, propagation
transmission, reception, effect, and control.

Level: Techniesl but graded; each chapter begins
with busic concepts and definitions and the hund~
book :chapters proceed from basic introductory ones
to the highly specialized.

Summary: [f one were limited to a single reference
work on nolse measurement and control, this is
probably the one most experts-wouild recommend.

Ite forty ehapters eover almost every. aspect of noise
und vibration. The editor, Cyril Harrls, is an
acoustical consultant and co-euthor of n book in
architectual seoustics and all the sepurate chapters
are authored or co~suthared by appropriate specialists,

For the non-specialist the first seven chapters are

the most useful; they cover {after an Intreduction

to noise by Harris) the physieal properties of noise,
propogation of sound in alr, the heuring mechenism,

the loudness of sounds, techniques of audiometric testing,
and heuring losses from noise,

Chapter 2, "The Fhysical Properties of Noise and
Their Specification", Chupter 3, "Propagation of
Sound in the Open Alr", and Chapter 4, "The Hearing
Mechanism," are of particular interest to the college
sclence teacher as they provide many examples of

the application of the basic sclences - physias in
particular - to sound phenomenas.

Chapter 5 deals with definitions and measurement

of loudness level and loudness. The next two chapters
denl with effects on hearing, with Chapter § providing
& detailed description of audiometric testing,

Chapter 8 on ear protectors is followed by two
chapters on the effects of noise on speech and he-
havier - und an unusual ene on the effects of vi-
bration on man which also provides some interesting
fucts about the mechanicul structure of the humun
body. Chapters 12, 13, 4, and 15 deal with vibra-
tian control, isolation, damping, and measurement.

The next two chapters treat noise measuring ipstruments
und techniques, und are followed by 17 chapters of 2
highly speciulized nature which cover acoustical ma-
teriuls, noite trongmission, and a host of control
problems, such us Gear Noise, Bearing Noise, Fan
Noise, etc., of interest to the non-specialist are
Chapter 22, System Considerations in Noize Cultural
Problems", and perhaps the last four chapters of

this group (31, 32, 33, and 34) which cover automo=-
bile noise, rail trensportation noise, and alreraft
nolse sources and control techniques,

Chapter 35 pnd 36 are titled "Community Nolse and
City Planning" and "Community Reaction to Noise"
and are of general interest providing quuntitative data
on noise levels from various sources and on communlity
attitude toward noise,

The last four chepters deal with the legal aspects of
noise and are of a less technical neture, The lnst
two are of particular Interest covering anti-noise
ordinances and neise control requirements in building

codes.

This book is of obvious worth to anyone wishing to
lmow specific facts about any source of nolse and
suggestions for woys of controlling it, It is also, as
has been said, recomnmended as an inclusive reference
work for the non specialist interested In sound phe-~
nomena of nolse pellution,

2, NOISE AND VIBRATION CONTROL

Author: Leo L. Beranelk, Editor,

Publisher: McGraw-1Hill Book Co. N.Y.
{650pps. $29,.50) 1971,

Point of View: Emplasizes the application of
nofse and vibrotion control techniques to real life
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situstions,

Level: Technical. Like its predecessor, Noise
Reduction (McGraw- 1960, Leo Beranek, LEditor)

this text is aimed at the graduste engineer, The ma-
terinl is groded in technicol level, however, so.that each

section beging with simple concepls and proceeds
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2. "NOISE AND VIBRATION CONTROL" (cont'd)

to advenced ones,

Summary: This book is & thorough revision and
upduating of the earlier text, Noise Reduction.

It is aimed at the same eudlence - the practicing Indus-
trigl or architectural engineer ~ and has the seme
llmited usefulness for the non specialist. Since it

is the more recent publication, it is the preferyble
meference. -

The book has been shortened by 100 peges and re-
erganized; the number of specialized chapters has been
reduced, The basic sequence of concepts, ete, if
very similar; the first two chapters give basic intro-
ductions to round waves and to levels, decibels, tound
spectra ete, Both of these chapters will be valuable
references to the natlspecialist,

The megsurement and analysis of noise is the overall
theme of the next four chapters and they also will be
useful to the non-specialist. Chapter 3, for instance, has
a good, brief treatment of different microphones,
Chapter 4 explains the systematic approach to field
mensurements, and Chapter S contains some important
general technlgues of data analysis.

The next three chapters, while they are highly technical,
provide, at least in their introductory sections, 1 valuable
review, Thase three desl with sound propagation in

space -- outdoors, and in large and small rooms, The
chapter (7), "Sound Propagation Qutdoors" in combination
with the last chapter (18), “Criteria for Noise and Vi~
bration in Communitles, Buildings, and Vehicles" are
likely to be of most use to the amatunr noise expert,

Chapters 10-16 are also highly specislized, dealing
with sound transmission end absorption end with specific
technigues of noise and vibration reduction. The

most useful of these to the non-specialist arc apt to

be chepters 10 and 1}, which deal with the accustical
properties of porous materials and the interaction of
sound weves with solld structures.

The last two chapters cover Damage-Risk Criteria

for Hearing (Chapter 17) and Criteric for Noise and
Vibration in Cominunities, Buildings and Vehicles
(Chupter 18), These chapters ranks with the first

two In potential usefulness to the non speclalist, They
give the biological, physicel, und philosophical back-
ground to noise criterin, In them the interested
teacher will find not only the quantitative data in
rcceptable und unaceeptable levels for the various
kinds of noise pollution end henring damage, but

also practical examples of measurements that cen

be made by teacher or student,

3. FUNDAMENTALS OF NOISE: MEASUREMENT, RATING SCHEMES AND STANDARDS

Author: Nationa! Bureau of Standards,

Publisherr U,S. Envirommental Protection Agency,
Qfflce of Nolse Abatement and Control (163 pps.;
$3,00; NTIS #PB - 206727}

Point of View: Objective and technical.

Level: ", ,.. anintroduction to noise including the
inter-relationship between physical measures and
prychological responses, . ... included are fample
calenlations of sound level, loudnaess level, snd per-
celved noise for fine selected spectra,

Summary: The first four chapters are introductory
in nature and deal with the physical principles of
sound generation and prapagation {the decibel scale

p—— T i e e e bt e

is described in detail) and some general statements
about ultrasonic and infrasonia range are Insluded,
The basic instrumentation and technigues of physical
sound measurement are provided, the equipment de-
seribed, meanring practices are summarized and
frequency of sound pressured curves ate presented.
The 1ast of these infroductory chaptert deals with the
cotrelations between nolse and human response and
the guidelines to various types of damage are discussed
‘mlong with criterls for communication intereference
ete. Each of thesu topies is supported by graphie data
presentation’ and the supporting physiological experl-
mentation is summarized.

The second part, Chapter 5, presents tample calcu-
lations for sound level, loudness level, and perceived
noise level. The example devaloped is the fly over

R 1L S LIRS R 1R a7 % sk el e e - s sy eint ¢ maiesn eeaen oo fa et

4 b ——



-

£.3

i

-3 3

3. "FUNDAMENTALS OF NOISE® MEASUREMENT, RATING SCHEMES AND STARNDARDS" (cont'd)

of an executive et airplane gt 507 feet end two
methods {or crleuleting the loudness level (the
Steven's method and the Zwicker's mathod) ere
upplied, The diffcrent assumptions of these twe
methods and the difficulty of establishing a single
rating system for loudness is explained.

Chapter 6 is 2 brief, two psge summary of recom=
mended practices in a real world simation and
Chapter 7 is an equally bricf reatment of sound trans—
mission, which emphasizes the areas where knowledge
is Insufficient and more experimentation is needed.

The last chapter {5 a compilation of the various appliceble

4, S@UND,NOISE AND: VIRRATIRN CONTHOL

noise standards,

The remalinder of the report consists of uppendices
which are (A} e glossery of terms, (B) a second real
worldcexample of sound measurement and data re«
duction and analysis —- this time of a test of truck
tire noise. Appendices C and D provide specialized
conversion data for earlier caleulations and Appendix
E addresses of relevant organizations. In short, this
reference is of wse rnainly to teachers wishing to
develop numerical examples or to set up actual noise
megsurements in 2 laboratory situation.

‘5, NOISE ASSESSMENT GUIDELINES

Author; T, J. Schultz and N, M, McMuahon, Bolt,
Beranek and Newman, Inc,

Publisher: Urban Noise Abatement Research Program,
U.S. Dept. of Housing und Urban Development
(17 pp; %, 70; USGPQ).

Point of View: Ailmed at public involvement in
noise assessment for housing sites,

Level: Popular, techniczl terms and concapts
where they ere ured are explalned in simple terms,

Sminmary: This is essentially n noite asessment work-
book for housing sites. It contains detailed but simple
step-by-step proceduses for classifying the noise Ievel
at a given housing site into the following categories:
"cleary scceptable, normally seceptable, normally
unsgcceptable, clesrly unacceptable”. The three
sources for which procedures are given are wircraft,

tmick gnd gutomobile, and train, The assassments
are to be bated on onsite distance mesasurements and
information obtzined from offictal sources {which
ure listed) or calculable from data included in the
workbook. Worked out examples and work sheets
are inclnded. '

This workbook could be the base of student experi-
mentation, nclass project ete, [ts simplicity will be
a handicop, however, if the physical basis of the
measurements and judgements are deslrable, Such
interpretation, however, could be made with the
help of the "Technical Buckground Dacument". {Re~
ference VIII - 5}, In combination with this lotter
document, some interesting and quantitative projects |
conld be desighed,

6. NOISE ASSESSMENT GUIDELINESy TECI‘-INICAL BACKGROUND

Author: Theodore J. Schultz, Bolt, Berunek and
Newman,

Publisher: U.S. Dept, of Houting and Urban Develop-
ment, Office of Research and Technology, (209 pps.;
USGPO; 2. 00).

Point of View: Objective summary of noise abatement
and control as it applies to housing siting,

Level: Varlgble; topics ave inttoduced in non-technical
terms but the report Is complete With fts acknical da-
scriptions and graphic displays,

*Out of Onder, Sce bottom of Page 48.

aren e - e

Sumimary: This long report is divided roughly into
four pavts. The brief part [ gives the sociologleal ra~
tionale for noise abatement, while part I, gives

an Intreduction to sound and its meamrement in the
urban situation, Simplified treatments of both messure-
ment techniques and the evaluation of results are pro-
vided, The third part, which takes up the major

part of the report, i 4 complete summary of the
technleal background, including descriptions of the
various rating systems and comparisons between them,
In this section alio are given the experience of various
counties with wban nolse and it psychologicsl effects,
It is in this section also that aircreft noise is separately




6. "NOISE ASSESSMENT GUIDELINES; TECHNICAL BACKG ROUND'" (cont'd)

considered. The cotrespondence between rating,
measurad levels, and the criteria of tolerable
exposure are developed,

The final section provides the numericel cal-
culations and assumptions that support the *
simple step-by-stap procedures of the companime:
workbook.

This report it much too detailed a source for

any but the teacher who 15 interasted in initiatiang a
site evaluation project. Its other important use would
be as o reference document for the many nolse rating
systems, The brief descriptions and discussions of
interrelutions make it valugble for this purpose.

7, GUIDELINES FOR NOISE AND WIBRATION CONTROL

Author; Lyle F. Yerges, Contrlbuting Editor,
Sound and Vibration,

Publisher; Sound and Vibration, 7; 18-21, August
1973,

Point of View: "..,.the technology to avold or elim-
inate much of today's industrial nelse nuisance al-
ready exists; in fact, most of it is slready over

20 years old, .. .Industrial nolse control will utimately
recult in better, safer, anc possibly more economical
processes,

Levelt Popular and general but with some guanti~
tative rule of thumb data and equations pravided.

Summary: This short article is simed at indus-

trial managers and seels to convince them that n-
dustrial noise should be abetted and that it can be,
often without great diffieulty. It provides a ganeral
treatment of noise tourcez and of the ways of control-

- ling noise at the spource, through the transmirsion

path and at the receiver, It is eariched by empha-
siring the important general principles of control

and by three tables which provide relevant and repre-
sentative dats on (1) effect of operating parameters
(horsepower, speed, pressure, ete.) as sound power
output (2) acoustical Impedances of varions materials,
and (3) costs of various noise and vibration control

options,

While the article Is of most pertinence to the en-
gineer or industrial manager faced with nolse problems,
it will be a useful reference for the amatesr who

withas to have o genersl knowledge of industrial

noise problems and the methods and costs of solutions.

8, MODERN.DAY ROCK AND ROLL MUSIC AND DAMAGE-RISK CRITERIA

Author: James M. Flugrath, Speech and Hearing
Center, Memphlis State Uni versity,

Publishers The Jaurl'a-nl of the Acoustical Society of
America. 45 (3); 704-71l, 1968,

Point of View: "“The purpose of thls paper, then, is
to aualyze the sound levels of modem day rock-snd-
1oll music and to determine if they exceed the various
established DRC ,"]\

Level: The measurements and their interpretations
ure technical but, overall, the lavel of explication
is within the understanding of & non technical redder,

Summary: ‘The study reporced in this erticle ir very

46

{nteresting for two reasons; it provides a very useful,
real example of noise messurement and the inter-
pretation of the measurements lp terms of dainzge-
risk criterla (DRC), and it sheds more scientifie light
on a! preveleut controversy between parents and

thelr teenage children.

For & more techulcal point of view Flugrath first had
to decide what kind of noise-steady state, impact,
continuous, or intermediate -~ wat produced by rock
bands. Such a deciston was necessary in order thet

an gpplicable DRC could be sclected. He recorded
1/2 hour of music from esch of ten bands which played
in a lockl dance hall and then analyred the results

in several different ways, including a spectral

' analysls,

]
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8. "MODERN-DAY ROCK AND ROLL MUSIC AND DAMAGE=RISK CRITERIA' (cont'd)

Several amusing remlts emerged from the study;
1 one was thot all bands peaked at 2000 Hz (which
ihe anuthor suggests wus due Lo u gaitar amplifier
turned up to feedback volume - a situgtion that
ocenred for ench band), He also found that high

—
. frequencies prevailed in all the bands, In spite of
! the gpparent grat fluctuations in songs, tones,
instruments, etc., he characterized the music as
—. essentinlly steady state over a long perlod of time.

The applicetion of various DRC's to the music is
- instructive as well os amusing but it is fomewhat
o sobering to find that, by any test, the muslc exceeds
maximwmn permissible DRC!s and should "be con-

zidered potentially dameging to the hearing
of the pacticipents.”

This paper obvicusly has potential appenl to
students and sggests gy well as details the procedures
for making similar megsurements -- an attractive
experimental project.

9. THE CONTRCL OF VIBRATION AND NOISE

=
i

Author; Theordore P, Yul, Elastomer
(o Chemicals Department, E.I, duPont
i-s de Neumours and Co,

Publisher: Scientific Amerlcan 220;
98-106, January 1969,

F

-

2 Paint of View: A new method of noite
{ - end vibration control.
]

Level: Semi-technical,

Summary: This article is mainly concerned
with describing & new technique called con-
strained-layer damping, which provides im-
portant reductions In vibrations, and therefore
nolse, nt the source.

review of noite generation and propagation and the
conventiona! methods of reducing it by isolation

and absorption, The main focus ison the use of
constrained - layer damplng ~~ « thin leyer of visio-
elustic material applied directly to the vibrating source
and backed by a rigid material, usually tieet metal.
The mechanical energy of the vibrations In the con-
strained layer is converted to heat, The physical
properties of the visioelastic material are examined
end some examples of actual noise reductions achieved
in real life gpplications sre described,

interstate commerce, and for other purposes.

Level: Varies, from testimony to testimony, mostly
non-technical; several tables and graphs.

Iﬂ The article does provide, in addition, a general
1
19. NOISE CONTRCL

b

]d Author: Hearings before the Subcommittee an

Public Health and the Environment of the Committee
fu? on Interstate and Foreign Commeree, House of
L.J Representatives, 92nd Congress, First Session,

Publisher: Printed for the use of the Committee on
~ Interstute and Foreign Commerce (504 pp.; Serinl
J No, 92-30) USGPO, Washingten, D, C., 1971,

-

— Point of View; Hearings on H.R, 5275, H.R. 923, H.R.
) 3364, H,R. 6986 and H.R, 6988, ""bills to control the

T generation und transmission of noize detrimental to the

— human environment; to establish an office of noise abate-

: ment control within HEW; to require the dlsclosure of the

operntional noise level of machinery distributed in

i 47
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Summary: Six bills are up for consideration in this
set of Hearings, making for a rather complex agenda.
‘The first ninety pages of this volume, in fact, con-
taln‘ nathing but the text of this legislation, and much
of the testimony here is that of one Congressman or
snother endorsing one bill or another, ‘There is some
useful information here, however, and a selective
tending should prove productive.

In the first day's session, the testimony of the Deputy

-



10, "NOISE CONTROL! (cont'd)

Director of the EPA, spesking In support

of the Administradon bill, is quite informative.

It includes the text of an EPA "Summary Stetus
Report (as of May 7, 1971)"" which briefly outlines
the scale and emphasis of EPA noise control efforts,
Similarly useful tastimony is provided on the second
day, including e brief summary of various state
noise contro! laws, o review of EPA research con-
tructs in the area of nolse meesurement end control,
a discussion and reprinting of & University of Ten-
nessee research peper, "Non-Occupational Noite
and the Effect Upon Heagring of Young Persons',

and & perticularly useful discustion of sonic boom,
accompenied by the text of a U, 5. Air Force,
Department of Interlor, FAA sponsored study,
"Sonic Boom Effects" (pp. 183-230). Alrcraft

noise remains the focus of the remeainder of testimony

on the second day and is camied into the third

day with rather extensive testimony from various FAA
representatives. Several importent exhibits uccompany
this testimony, including the text of the FAR-36
regulations (See Ref. V-4), and topics covered
range from retrofitting problems and $TOL noise to
problems with the SST. Also included here is the
text of the FAA "Quarterly Status Report” (pp. 394-
420) which briefly summarizes FAA nolse sbatement
activities. The Hearings conclude with a brief
discussion of motorcycle noise and some good, solid
testimony from a U.S. Burean of Stundards delegation
s to the problems of noise measurement and the
setting of nolse standards,

1. RECOMMENDED STANDARDS FOR OCCUPATIONAL NOISE EXPOSURES

Author: None indicated,

Publisher; Sound s Vibeatlon 7:35-41, Nev. 1972,
Level: Technical,

Sumwmary: This brief article contains the

technical contents of the Recornmendations
for a Noise Stundard of the National Institute

for Occupationel Safety and Health, It will be
usefunl to those who want deﬂ{llt{_ﬁﬁc, exposute
vs, duration lmits, age correh tions, ete.

12, INTERSTATE MOTOR CARRIER NOISE EMISSION STANDARDS

Author; EPA Notice of Proposed Rule Making,

Publisher: Federal Register 38 (144): 20102-
20107, Friday, July 27, 1973,

Polnt of Viewt "The EPA proposes to establish a
new part 202 of Title 40 of the Code of Federsl
Regulations establishing nalse emission standards
for motor carriers engaged in Interstate commerce, "

Level: Semi-technlcal; statement of proposed
standards and supporting rationale,

Summaryt  This issue of the Federal Register

carries the proposed EPA nolse emission standards for
interstate moter carriers, In addition to'ths proposed
standaurds (which are for vehicles -~ diessl trucks -
welghing over 10,000 1bs), the brisf astisle . .-
contains a summary of the sources of truck noises

and some Interesting gnalyses of the expected impact
of this regulation on the tmeking Industry,

* 4, SOUND, NOISE, AND VIBRATION CONTROL

Anthor; Lyle F, Yerges, Conmlting Engineet,

Publisher: Van Nostrand Reinhold Company,
N.Y. (203 ppe,, $10, 9831969,

48

Point of View: ",,.to provide, in the idiom of the

_ procticlng erchitect and engineer, enough of the

fundamentals of round and vibration and their con-
trol to permit the professional to foel comfortable about

" the projects,™
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4, VSOUND, NCISE, AND VIBRATION CONTROL" (cont'd)
e
Level: Technical -~ however, the level of this book is The first section of 16 pages could be used as student
considerably below thet of Ref. VIII -1, 2 and 3, and while reading as the basic principles of sound propagation,
— it does contain many tables and graphs it does not include transmission, and in the human response to sound,
The second section of 66 pages begins with deflnitions

the mathematical presentations of these other references,
of the terms used in nolse measurement. The main

attention is on the general properties of acoustical
material and control techniques and it is followsd by
the "practical” Section III,

Summary: This if Intended to be 2 "working guide" for
- the professional but beeause the materals are presented
briefly and simply it will also scrve as ¢ summary of
the principles of sound and vibration control in working

and living areas for the non professional. The value of this reference to the non-professional

RN TANS

Wl

Scwz alovans

—
||‘ : will come from, in additlon to the review of basic
’ The book is divided into three parts: (1} ¢ basic section principles, the brief deserlptions of scoustical proper-
- in which the theory of seund and vibration and their ties end control techniques which give quick insight
o effects are reviewed, (2) a section on the general into the practical side of noize pollution abatement,
b frinciples of sound and vibration control and the ma-
! terials, systems, and construction used for this purpose
) (3) & "checklist" section which provides data, drawings,
Lo troubleshooting guldelines, ete.
' CROSS REFERENCES
A
’ i N 1, "What is Nolse ?", Chapter 2 in Noise Pollution: The Unqulet Crisis, (Ref, I-3),
: ik 2. "Excerpts from the Walsh Healey Public Contracts Act Relating to Seope and Duration of Occupational
b: Noise Exposure”, appended to The Nolse Around Us, (Ref. I-4).
: .
i 3, First five chapters of Industrial Noise Manual, (Ref. [-6).
' La 4, "Spund Pollution: Another Urban Problem'’, (Ref, 1-9).
3] 5, "The Need for u Noise Pollution Abatement Act”, {Ref. II-8).
o
i G. "Transportaton Noise: A Sympesium of Acceptabllity Criteria", (Ref. IV-2).
Y |
/! I’II! 7. Leetures in Transportation Noise, (Ref. 1V-3).
{ f B, "The Evaluation of Noise from Freely Flowing Road Traffic", (Ref. [V-4). !
i ""‘ f‘
l ke 9. '"Commumity Notse", (Ref. VIL-2).
!?ﬂ 10, "Urban Planning and Noise Control", (Ref. VII-S).
b
1. The Effects of Noise on Man, ({Ref. IX-1).
t
’.“} 12. "Primer on Methods and Scale of Noise Measurement” in Noize as a Public Heslth Hazard, (Ref, IX-3).
3 ‘
- 13, Industrial Noise Manual, {Ref. I-6),
i
;_L 4. “Noise", {Ref. L7}
""i\ 15, "Noise in the Environment", (Ref. I-8},
C
- "Qutline for a Systematic Approach to Noise Abatement and Control”, in Physiological and Psychological

Effects, (Ref. 1X~7).
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1x . EFFECTS OF NOISE ON MAN

1. EFFECTS OF NOISE ON PEOPLE

Author: Prepared by Dr. James D. Miller,
Central Institute for the Deaf, St. Louis, Missouri
and reviewed and approved for publication by
members. of the NAS-NRC Committee on Hearing,
Bioacoustics, and Biomechanics.

Publisher: USGPO, Waskington, D. C. (153 pp;
$3.00; NTIS ¥PB206723) 1971, :

p
Point of View: "It has not been demonstrated that
many pecple have had thefr lives shortened by noise.
While undoubtedly there have been accldental
injuries and death when auditory warning signals
were misunderstood or not heard because of the
effects of notse, the prevalence of these has not
been evaluated. Perhaps the stress of continued
exposure to high levels of noise can produce disease
or make one more susceptible to disease, but the
evidence is not convincing. There are only hints
of rclations between exposure to noise and the in-
cidence of discase. In other words, the effects of
nolse on people have not been successfully measured
in terms of "excess deaths" or "shortened lifespan®
or "days of incapacitating illness". The only well-
established effect of noise on health is that of noise-
induced hearing loss."

Summary: This is an excellent review of what is
kuown about the cffects of noise on people, and,
more important perhaps, how it is known. Publiched

under the approval of the very prestiglous NAS-

NRC Committee noted above, it carries the sanctlon
of some of the leading medical researches in this
ared in the country.

There are seven subject sections: Ear Damage and
Hearing Loss, Masking and Interference with Speech
Communication, Interference with Sleep, Loudness
Percelved Noisiness and Unacceptability, Annoyance
nnd Commuuity Response, Other Possible Psychological
and Sociological Effects, and Transient and Possible
Persistent Physiological Responses to Noise. In

short, there is a definitive summary here of the state -
of -the -art lmowledge about every effect that has been
proposed as being the result of nolse impacting on
prople. Numerous studies are eited throughout the
report, but their findings are always sunmarized in
nen-technical terms and the interested reader is pro-
vided full citation in the Hst of references which
appears at the erd of the report. The emphasis here

is on the Inconclusiveness of the data on every effect
except noise-induced hearing loss. The clear impli- -
cation is that a great deal of research remains to be
done in this arexz.

2, THE EFFECTS OF NCISE ON MAN

Author: Karl D. Kryter, Stanford Research Insti-
tute, Menlo Park, Callif.

Publisher: New York, Academic Press (633 pp.,
$28.00)1970, A publication in the Environmental
Sciences Interdisciplinary Monograph Series,

Point of View: "An attempt has been made o pro-
vide a critical and historical (dating from 1950)
analysis of the relevant literature in the field and, as
warranted, to derive new or modify existing techniques
for the evaluation of environmental noise in terms

of its effects on tan,"

Level; Technical; numerous tables and graphs;
bibliography.

Summary: Dr. Kryter's name has become synonymous
with research into the effects of noise on man and it iz

e L T NVRTSRNTE RPN TSIP

most unusual to find a bibliography in this ares that
is pot dominated by his work er a national hearing

ta which he Is not called to provide testimony., With
the publication of this book, he has assimilated much
of the material published in the research journals
(some 4,000 articles) and presented It in a form which
should enable the nom-specialist to obtain a good,
scholarly review of research in this arca. This is
clearly a book directed at fellow professionals, and

a rather sophisticated eclence and mathematics back-
ground is assumed.

Part [, "Auditory System Responses to Noise" contains
six chapters dealing with the fundamentals of sound
and hearing: Analysis of Sound by the Ear, Masking
and Speech Communication in Noise, The Awral
Reflex, Audiometry, Damage Risk from Exposure to
Noise, and Proposed Procedures for Estimating Damage
Risk to Hearing. Part II, "Sublective Responses to
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2. MTHE EFFECTS OF NOISE ON MAN" (cont'd)

Noise", extends the examination of the nature of
sound and the means for its evalustion. There are
five chapters here: Loudness, Perceived Noisiness
(Amnoyance), Environmental Neise and Its Evalua-
tion; Summary of Methods of Predicting Certain
Responses to Noise, and Proposed Procedures for the
Evaluatien of Environmental Noises, It is in this
latier section that Kryter explains the measuring
scale that he contributed several years back and
which has become a standard in noise measurement,
the Perceived Nolse Level (PNL}, Finally, Part II[
contains an  Introductory section and two chapters
dealing with man's nonauditory system Tesponses,
including such things as wark performance, sleep,
feelings of pain, vislon, and blood circulation.
Kryter notes in the preface that: Mt is clear that
fome of the more complex and perhaps more im-
portant, from a health viewpolnt, effects of noise
have to do with these somewhat second-prder re-
actions." A three-page summary, Part IV, con-
cludes the book and contains o wseful table of "basic
physiclogical and psychological responses of man

to habltual environmental noise. " It also includes

the following paragraph, which capsulizes Kryter's
evaluation of the data on nolse effects to date: “A
possible teaching of much of the data presented in this
book is that, other than as a damaging agent to the ear
and as a masker of auditory information, notse will

not directly harm people o interfere with psyeho-motor
performance. Man should be able, according to this
concept, to adept physiologically to his nolse eaviron-
ment, with only transicory interference effects of
physiological and mental and motor behavioral activi-
ties during this period of adaptation., This concept,

or its converse, Is difficult to substantlate by sci-
entlfic research and must be recognized as being hypo- .
thical at this time." An extensive list of references,
oue of the best In print, ls appended.

3, NOISE AS A PUBLIC HEALTH HAZARD

Auther: W. Dixon Ward and James E. Fricke, Editors,

Publishers Proceedings of the June 13-14, 1968 Con—
ference on Nolse as a Public Health Hazard (Washing -
ton: American Speech and Hearlng Association)
February 1969, (Available for $5,00 from: Director,
Public Information, American Speech and Hearing
Assoclation, 9030 Old Georgetown Road, Washington,
D. C., 20014},

Point of View: "The Conference ,...was ciganized
In an effort to present the best evidence available
bearing on the general question: To what extent

is noise a public health hazard? An attempt was made-

to secure speakers who would present a broad picture
of the noise problem: speakers who wonld not only
summarize the relevant facts and theories dealirg with

noise and hearing loss, and discuss psychological resctions
to intense nolse and commumity complaints sbout sonic

booms, but also explere opinions and prcjudicg\s that

influence psychological reactions of individuals to those
noizes that could not conceivably affect their hearing. "

Level: Technical; graphs and tables; references,

Summary; This is something of a landmark Conference,
representing the first time that noise, as a health factoe,

was the subject of 4 national meeting convened by a

goverumental agency in parmership with a national asso-

T e e b kel e
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ciation., Noting thiz In his keynote address, William
Steward, then Surgeon Generzl, compares the 1968
attitude toward noise pollution with that which char--
acterized 1958 thinking about alr pollution. In short,
a lot of basic research existed but, for the most part,
people were working independently of each other

and there was no concerted national effort to deal
with noise as a public health hazerd., The rationale
behind this Conference was to bring together the re-
search people and the government people and attempt
to assess something about the current state-of-the-art
in nolse research and to propose semething about
where it was all leading and where future emphasis

should be placed,

As a concession to the non-specialists present at the
Conference, the first paper here, "Primer on Methods
and Scales of Nolse Measurement, " is a very useful
review of the methods used to measure the physleal
and psychological attributed of sound. Careful at-
tention is pald to terminolegy, concepts, and thelr
definitions, and the result is a paper which should
prove first pricrity reading for anyone interested in
understanding the basle acoustlcs behind research into

noise effects.

The body of the report consists of papers presented
by members of each of six panels: Effects of Noise
on Man, Industrial Noise and the Worker, Noise in
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3. "NOISE AS A PUBLIC HEALTH HAZARDY (cont'd)

the Community, Speclal Problems of Recent Tech-
polegical Development, Community Noise Control,
and Discussion and Summary. Many of the men
cited in the EPA summaries of nolse research are
present as spealiers here and the papers delivered are
full of useful data, most of it presented in graphs and
tables, In addition, many of the papers are docu-

mented with lengthy bibliographies. As a reference
document on the health effects of poise polution,
these Proceedings are invaluable and should head
the reading list of anyone serlously interested in this
aspect of the nolse problem.

4. A BASIS FOR LIMITING NOISE EXPOSURE FOR HEARING CONSERVATION

Author: Compiled by J. €. Guignard, University
of Dayton Research Institute.

Publicher: Joiot EPA/USAF Study, Prepared for the
EPA and distributed by NTIS (#AMRL-TR-73-90;
EPA_550/9.73.001-A) July 1973 (169 pp.; $3.00).
To purchase coples write: National Technical Infor-
mation Service, 5285 Port Roya! Road, Springfield,
Virginia 22151,

Point of View: "The goal of this document is three-
fold: (1) it attempts to arrlve at g consensus regarding
the effects of noise exposure upon human hearipg; -

(2) it evaluates the principal factors affecting the in-
cidence of noise-induced hearing loss in various pop-
ulations; and (3) it makes recommendations conceming
noise exposure levels for the purpose of heoking con-
servation, "'

Level: Technical; numerous tables; blbliography.

Summary: This is a straight-forward report providing

u compilation of datn, with references to published
work, which represents the pesent stare of knowledge
concerning the effects of continuous and impulslve poise
on hearing. Background and summary remarks are pro-

vided in the flve sectons which comprise the bedy
of the report: Intveduction, Definitions, Effects of
Nolse on Hearing (Continuous Noise and Impulsive
Nolse), Fuctors Influencing Incidence of NIPT'S, and
Conclusions and Recommendations, Hearing danger
represented by both oceupational and non-occupational
noise exposure is considered and data are included
or cited "which enable quentitative predictions to
be made of the risk to hearing in the American pop-
ulation due to noise exposure in any working or
living context.” The remaining one hundred and
forty pages consist of a series of appendices which
provide data on and discussion of relevant aspects

of noise measurement, the physiology of hearing,
and thecries explaining the effects of noise on the
ear. An extensive bibliography is included.

5., PUBLIC HEALTH AND WELFARE CRITERIA FOR NOISE

Author; Prepared for issuence by the Administrater
of the EPA under the signature of Alvin F, Meyer, Jr.,
Deputy Assistant Administrator for Noisa Control Pro-
grams,

Publisher; Unpublithed; available from the Office

of Noise Abatement and Control, U.5. EPA, upon
requect, Date of issue, July 27, 1973, To be pub-
lished by USGPC . sud distributed by NTIS,

Point of Vis.,”".!‘ "The Noise Control Act of 1972 re~

quires that the Administrator of the EPA develop and S
publish critezia with respect to noise, These criteria

are to "reflect the sclentific lmowledge most useful

in indicating the kind and extent of all identifiable ef-

<52

iects of nolse on the public health and welfare
which may be expected from differing quantities and
qualities of nolse.”" This document meats that re-
quirement. "

Leve): Semi-technleal; numerous tables and graphs;
extensive references,

Sumiaary: Criterin here means 'i'dhlcrlptions of

cause and effect relationships" so that what iz provided
in this docwment is an attempt to appraise the avallable
Imowledge relating to the hoblth and welfare cffects of
noise pollution. In preparing this assimilation, the
EPA seanched the general professional litetature and

the support documents prepared to accompany the

sy
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""Report to the President and Congress on Noise"
such as Ref kX<l).  In addition, the EPA spon-
sared an Intemational Conference on Public Health

Aspects of Nolse and the proceedings of that conference

have been applied to the preparation of this decument.
This, then, represents the moest complete EPA state-
ment on the healghand welfare implications of noise
pollution.

Information is presented here under twelve henlzlngs
Nolse and Noise Exposures in Kelation to Public Health
and Welfare, Rating Schemes for Enviropmental Com-
munity Noise, Annoyance and Community Response,
Normal Auditary Function, Noise-Induced Hearing
Loss - Temporary and Permanent, Masking and Speech
Interference, Additional Physiclogical and Psycholo-
gical Criterin, Effects of Nolse on Performance, Inter-
action of Noise and Other Conditions or Influences,

Effects of Noise on Wildllfe and Other Animals, and
Effect of Nolse on Structures, Within cach category,
extensive documentation is provided of existing
studies and the various measurement and standards
scales applied to each aspect of the noise problem

arc delineated. Each section is also briefly sum-
marized and extensive references are movided, A
Glossary is appended to the report, as Is a brief biblio-

graphy.

6. PHYSIOLOGICAL EFFECTS OF NOQISE

Authors: Edited by Bruce L, Welch and Annemarie §,
Welch, Friends of Physchiatric Research, Inc.,
Maryland Psychiatric Center and the Johns Hopkins
Unlversity School of Mediciue.

Publisher: Plenum Press, New York (365 pp.;
$19, 50); 1970.
/

Point of View: This volume is based upen papers pre-
sented at an international symposlum on the Extra-
Audiotry Physiclegical Effects of Audible Sound,

held in Boston, Mass., December 28.30, 1969, in
conjunction with the annual meeting of the American
Association for the Advancement of Science.

Level: Technical; numerous graphs and tables;
references,

Summary: This symposium was originally titled
¥Assessing the Impact of Technology: Example and
Precedent of the 55T -Senic Boom' and was organized
"to £i11 the obvious need to encourage an adequate
advance evaluation of the probable effects upon
health of this dramatie environinental change." In
the Introduction, provided by un official of the U.S.
Public'Health Service, the magnitude of the noise
problem s noted and contrasted with the relatively
sparse data as to health effects beyond hearing loss.
The text of 25 pupers presented at the Symposium
follow, organized under nine major headings: Adapta-
tion, Resistance to Disease, Endocrine and Metabolic
Function, Cardiovascular, Reproductive, Neurological,
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Biochemical and Pharmacological, Sleep, and
Studies of the Effects of Sonic Booms from Supersonic
Aircraft., For the moast part, these are highly technical
reports of laboratory experiments done on animals,
although several papers report work dope with human
subjects. All are accompanied with extensive data
und cltings of related research. This isclearly a
document directed to on audlence of non-specialist
and fellow-specialist research scientists and exten-
sive references from the research literature are
provided for those who seek additional information.
The list of contributors to this volume is an impres-
sive one and Includes scientists from 1.5, universi-
ties, government laboratories and private research
institutes along with representatives from several
foreign countries. A brief summary of the volume

is provided along with additional references of

the various topics, a list that runs to some ten

pages.
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7. PHYSIOLOGICAL AND PSYCHOLOGICAL EFFECTS

Authorr Volume VII of the Public Hearings on Noise
Abatement and Control, Boston, Mass., October 28
and 29, 1971,

Publisher: U.S. GPO, Washington, D.C. (352 pp;
$1.50; GPO # 5500.0056) 1971,

Point of View: "These hearings are designed to
povide to the Government information regarding
nolse in several areas: (1) Public attitudes and
concern relating to the problem; (2) the capabilities
of industry to deal with the problem; and (3) the views
of the mrofessions concerned with noise and acoustics,
as to the severity of the problem and what also may be
dene about it.... The hearing today and tomorrow

is a scientific hearing dealing primarily with the
problems of physiological and psycholegical response
to nolse, "

Level: Varies, for the most part, non-technical;
graphs and tables; some illustrations.

Summary: As with most of the Hearings In this
series, there s a great deal of interesting infor-
mation here, but due to the nature of public
hearings, it is somewhat difficult to get quick sccess
to it, Often in the midst of testimony, or In response
to a question put by a panelist, someone will offer
the kind of summary statistc that speech writers

are always on the logkout far, but you almost have
to read this volume cover-to-cover to get at those
nuobers.  And that can be a bit frustrating,, as there
1s also a lot of repetitious information here, particularly
in the first day's testimony which consists mostly of
papers provided by the political representatives of the
state, the Muyor, state senators, U.$, senators, etc,
Interspersed with these are the testimonies of saveral
Boston residents a5 to the effects of living adjacent to

Logan Alvport, testimony which provides needed per-
spective in light of some of the research surnmaries
which follow later in the Hearings.

Beginning with day two of the Hearlngs, testimony is
provided by various sclentists working In the area of
physiological and psychological response to nolse.

For the most part, they simply relate the Jdnd of exper~
Iments they are involved in and report the results
they have achieved to date. There is some good ques-
tioning of these experiments by the people on the EPA
panel and most of the researchers testifying have use-
ful data to provide, often in graph or tabular form.

In addition to this kind of testimony, there are also
several intercsting papers submitted for the record.
Three are especially Interesting: "Physlological,
Pgychological, and Economic Effects of Sonic Booms"
{pp. 144-167); "Special Report on Recent British and
American Noise Surveys" (pp. 185-201) and "Outline
for a Systematic Approsch to Nolse Abatement and
Control" (pp. 298-352), an Impressive offering from
two MIT civil engineers. In short, the value of this
document varles greetly from one testimony to
another, but there is a lot of interesting infarmation
here for anyone who will take the time to weed
through it.

8. HAZARDOUS EXPOSURE TO INTERMITTENT AND STEADY-STATE NOISE

Authots: K. D, Kryter, Stanford Resesrch Instituta,
W, Dixon Ward, University of Mlnnesota, James D.
Miller and Donald H. Ekiridge, Ceatral Institute for
the Deaf, St. Louls, Missouri,

Publisher: Jlournal of the Acoustical Society of

America 39: 451-464, 1966,

Point of View: This document was preparved by |
Worling Group 46 of the NAS-NRC CHABA ({Com-
mittee on Hearing, Bloacoustics, and Biomechanics)
in response to a request from the Office of the Surgeon
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General, U.S. Army, for specific dumage-risk
criteria for exposure to sound,

Level: Technlcal; numerous tables and graphs;
references,

Summary: This is ope {n a series of papers dealing
with damage-ritk criteriu prepared by the National
Academy of Sclences In response to a request from the
Armed Services, This particular puper, however,

Is something of a classic in the literature and appears
s the primary reference on this subject in several
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8. "MAZARDOUS EXPOSURE TO INTERMITTENT AND STEADY-STATE NOISE" (cont'd)

bbliographies., A brief intreductory section,

ontlining the history of this effort and the approach

of the Working Group, Is followed by background
information presented under four headings: Damage

Risk Criterion, Bases for Specification of T'olerable
Exposure-to Sound, Varlability in Susceptibility to
Threshold Shift, and Hearing Conservation and Moenitoring
Program. Section five, Graphic Representation of
Damage -Risk Contours, provides numerous graphs

plotting "Noise Burst Duration in Minutes" against
'"Necessary Intervening Recovery in Minutes".
Dlscusston of this data is provided in section six and

a final section, "Physical Measurement of Sound",
comments on a ""general rule of thumb" for determining
whether a sound contains a strong narrow band of

encrgy of a certain width. An extensive bibllography
is included.

.9, BSYCHOLOGICAL REACTIONS TO AIRC RAFT NOISE

Authar: Karl D. Kryter (See Ref. VIII-2)

Publisher: Science 151: 1346-13533, 18 March,
1966,

Point of View: "Possible methods of evaluating the
scceptability of the noise from alreraft are presented."

Level: Semi-technical; graphs and tables; references.

Summary: The discussion here focuses on the basic
psychological attributes of sound, behaverial renctions

and auditary {atigue from exposure to nolse, and com-
munity reactlon tothe noise fronr jet aircraft, Kryter

first briefly reviews what Is known about sound and general
behavorial reoctions to nolse, a discussion that includes
pumerous references to the research literature and several

tables and graphs of support data. He then makes
some general observations about the particular

nature of community reaction to jet aireraft nolse,
noting that it is a matter of statistics, relative impor-
tance In light of the noise environments as 4 whole
and, third, a matter of equities, "of opinion con-
cerning the rights of individuals to be protected from
nuisances, and the welfure of the community as a
whole, " The remainder of the paper briefly examines
these three aspects of the noise problem more ¢losely
and looks quickly at several criteria of unzcceptability
of community noise envirosbment, and at one potential
noise problem, the sonic boom.

CROSS REFERENCES

I. "Effects of Noise Pollution on Living Things and Property", in "Report tn the President and Congress on Nnise,“(Ref. 1.2)

2, "Niitsances and Hazards", Chapter 3 in Noise Pollution: The Unquiet Crisis, {Ref. I-3), |

3, "Deliterious Effccts of Noise", {n The Nolse Around Us, (Ref. [-4).

4, Chapters 7,9,10, 11,36 in "Handbook of Noise Control" {Ref. VIII-1),

5. Chapter 17 in "MNoise and Vibration Control" (Ref, VIII-2).

6, Chapter 4 in "Fundamentals of Noise: Measurement, Ratlng Schemes and Standards” (Ref. VIII-3).

7. Chapter 1D in "Nolse Assessment Guidelines; Technical Background" {Ref, VIII-G).

8, "Recommended Standurds for Cccupational Noise Exposure' (Ref. VIII-11).

9. '"Physical and Psychoacoustic Measurements", (Ref. V-6).

19. "Sonie Boom in Relation to Mun', (Ref. VI-5),
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X. STUDENT READING

1. NOISE POLLUTION

Anthor: Donald F. Anthrop, Assoc. Prof.
of Envirenmental Studies at California State
University, San Jore,

Publisher: Lexington Books, Lexington, Mass.,
(159 pp.; $12.50) 1973,

Point of View: "The same foctors which have
brought us air and water pollution in crisis pro-
pertions, naemely increasing pormlation, urbani-

zation, industrialization, technologicsl change, and L

the usual relegation of environmental considerations
to n position of secondary impertance relative to
economic ones, have also brought us a crescendo of
nolse. *

Level: Semi-technical; numerous graphs and tables;
bibliography.

Summary: There are several fuctors to recommend
this text as an excellent resource for the undergrad-
unate student exposed for the first thne to acoustics.
To begin with, there has been careful attention to
pedagogy ln the preparation of this text and each
equation ot caleulation which appears has been
brought intc the discussion for good reason and Is
fully explained through reference In the text and

accompanying graphs o dlagrams. The mathema-

tics, 4 fumy, have been kept to u minimum and
quentitative relationships are rarely described without
an accompanying qualitative description, The
chapters eveolve in a logieal way, beginning with a
discussion of the dimensions of the nolse pollation
problem and the physical nature of nolse before moving
on to discuss each of four ma)or nolse source problems:
nolse in dwelllngs, construction nolise, motor vehicle
nolse, and aircraft noise. In each of these latter
chapters, data {5 provided on the magnitude of the
moblem, the scales used to measure noise from that
particular source, legislation which currently ses
regulations on that kind of nolse, measure effects

of nolze from the particular source, and finally, a
brief look at the potentional, technological and
political, of abating the noise, In short, this

is 2 well dociumented, carefully prepared text,
well-sulted for wse with undergraduate students,
especially those with lirtle mathemadeal sophisti-
cation. o

2, FUNDAMENTALS OF ACOUSTICS

Authors: Lawrence E. Kinsler and Austin R.Frey,
Professors of Physics, U,S. Navul Postgradnate
School, Moneterey, Calif.

Point of Vlew: "One purpose of this book iz to

present, In as simple and conclse & form as possible, the
fundamental principles underlying the genecration,
tranemission, and reception of ncoustic waves, A
second purpose s to apply thesa peinciples to a number
of important flelds of applied ccoustics,

Level:t Technieal; graphs and tables; references.

Summary: This bas long .been a classic among
scoustics texts far use In udvanced physics and engi-
neering courses. The fellowing excerpt from the
preface to the second edition provides a summary
which really necds no elaboration.

"One purpose of this bools iz to resent, in as

simple and concise a form as possible, the funda-
moental peinciples underlying the generation, trans-
mistion, and reception of acoustic waves. A second

T

56

purpose is to apply these principles to a number of
important fields of applied acoustics. ...

", ...our primary uim has been to famillarize the
student with the fundamental concepts and termi-
nology of the subject and with the analytical methods
that ave available for attacking acowtical problems,
The first nlne chapters of the book provide un unalysis
of the various types of vibration of solid bodies, and

of the propagation of sound waves through fluld media.
These nine chapters will suffice fod a one-semester
course in the funddmentals of theoreticnl acoustics,
and they may alse be used for the first semester of a
full-year course in theoretical and applied acoustics.
The remaining slx chapters are concerned with a limited
oumber of applicatlons of acoustics. Those discussed
have been selected either becaure of thelr outstanding
Importance, as concrete illustrations of the practical
appllcetion of mathematical techniques developed in
the carlier chapters, o because rdequate treatments
are not readily available in other books. Slnce each
of these last six chapters is an independent, self-
contained unit, an instructor presenting o two-tementer
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Revised edition just published.

2. “FUNDAMENTALS OF ACOUSTICS" (cont'd)

course may omit any one or more of these chapters
and substitute material from the maore specialized
textbooks of acoustics.

Cne factar that has been kept in mind in writing
this book is the close association that exists between
acoustics and electrical engincering. .,

The book may be studied with equal facility by
advanced undergraduate or graduate students in

Physics, Flectrical Engineering, Electronic Engineering,
and similar disciplines. The essential requirements are
a knowledge of the fundamental prineciples of mechanlics
and electricity and an wnderstanding of the methods of
calculus, including partial derivatives. Since this beok
is intended primarily as a textbook for classroom use,
rather than as an encyelopedic reference work, no
attempt has been made to nclude a complete bibllo-
graphy, although numerous references are given,
either where the treatment 1s necessarlly Incomplete

or to provide an interested reader with 2 source of
mare detafled information, We have attempted to
derive each lmportant equation from the fundamental
laws of ghysics and to show in some detail not only the
mathematicd steps but also the logical proceses in-
volved in these derivations, The derivutions of aifaw
of the less important equations have been intentionally
omitted and are, Instead, included as exercises for

the student among the problems given at the end
of each chapter,

Considerable attentlon has been pald to the selection
of a comprehensive set of problems, for the nltimate
check on the student's understanding of the subject

is his ability to apply his knowledge to new situations,
In order to assist those engaged in self{-study of this
book, answers are provided in the appendix for the
odd-numbered problems. Tables of physical constants
and functions are given In the Appendix,

As far as possible, the recommended standards of
acoustical terminelogy of the American Standards
Association have been used thronghout this book,

and a glossary of symbols Is incarparated in the Appendix
as a further ald in clarifying the confusion that might
result from the multiplicity of physical quantities
represented by certain of the mere commaonly used
symbols. "

Publisher: New York, John Wiley and Sons
-(524ppy $15. 95) 2nd editlon, 1962.

3, NOISE AND MAN

Aunthor: Willlam Bums, Professor of Physlology at
the University of London at Charing Cross Hospital
Medical School.

Pablisher: J. B. Lippincott Company, Philudelphia
{336 pp; $11.00) 1968, (Revisf€1973),

Point of View: "There Is at present growing concemn
about the occurrence of wnwanted sounds, commonly
called noim},,and their possible effects upon man.
Despite frequent conferences and symposia, and the
existence of an extensive literature on noise, the
necessary infarmation is to some extent elusive. This
introduction to the subject of noise and ity effects on
man attempts to provide the basic information and
point the way to fuller treatments of the several aspects
of the subject:”

Level: Semi-technical; illustrated; graphs and tables;
bibliography.
Sunmary: This s a text to which you will see reference
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on almest every bibliography of nolse literature.

Published in 1968, it is one of the fitst textbooks to '
break away from tradidonal acoustlcs and £reat noise ;
as in environmental problem posing' potential health

hazards to man, As with all "environmental" topies,

the noise pollution lterature has mushroomed so

rapidly since the publication of this text that much of

the data includedhete isnow somewhat dated ,* None-

theless, the discussion of the physical properties of

sound which introduces the text is a good one, although
probably of much mare interest to the sclence thean

the non-scisnce student, "Types of Sounds" examines
frequency, perlodic and non-periodic waveforms,

velocity of sound waves, and standing waves. This

is followe by a chapter on the measurement of sound

which, like the others in this introductary section of

the book, contains good, basic physics and some

fairly sophisticated mathematics. The next three :
chapters deal with hearing and the first of these,
"wechanism of Hearlng", is one of the most interesting
offerings in this taxt. Chapters on the measurement

of hearing and on normal hearing and deafness complete
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3. "NOISE AND MAN" (cont'd)

this section. More discussion of physical effects and

an introduction to the physchologleal effects of nolse
exposure are dealt with io the next four chapters:
Annoyance, Measures to Reduce Interference Effects,
Tesmparary Effects of Noise on Hearlng, and Permanent
Effects of Noise on Hearirg, Durns then examines hearing
preservaton, its objectives and procedures, and discusses
both existing nolse standards and those that . .might come
into effect [n the near future, Finally, two major sources
of neise pollution, aircraft noise and impulse nolse (sonic

boom) are examined in separate chapters, Some discussion
is also provided in this final section of industrial and com-

munity noise, but it Is in these last two sections of the
book, effects and sources, that one is most aware of the
fact that an awful lot of data has been published on all

this since 1568, The turbofan engine, for instance, source

of much of today's aircraft nolse problem, had not:

even gone into service at the time thls book was
published, Desplte the need for updating in

much of the "swte-of ~the-ast" material here, how-
ever, the physics and mathematieal content is well
done und this should be a useful reference book for
science and engineering students. There is much
helpful technicol data in the appendices and the
list of references provides a good gulde to pre-1968
technfcal publications,

4, ENVIRONMENTAL ACOUSTICS:

Author: Leslie L, Doelle, Acoustical Consultant,
Assoc. Prof., School of Architecture, Unlversity
of Montreal,

Publisher: McGraw-Hill Boolk Company, Mew York
(246 pp.; ¥18.50) 1972,

Point of View: "This book .... is based upon several
years of concurrent teaching at threg Canadian schools
of architecture and on the large number of acoustical
problems solved In o private practice of oer 20 yeam,
Although intended for the architect and the archi-
tecture student, the book also will be useful to en-
gineers, Interior designers, buildem, contractoars,
momoters, developers, and In general anyone whase
occupation involvet him in problems of cavironmental
acoustics,

Levell Semi-technicaly iHlustrated; nuzmerous graphs
and tables.

Summary: This Is a most interesting booli, with
something on everything from the history of acowstical
ideas to nolse control in specific types of bulldings
and even roomy. Along the way, Doelle manages

to {it in a remarlable amount of material under four
main divisions: rerminology, room or space acoustics,
environmental nolse conttol, and the execcution,
supervisrion, and cheoling of scoustical werls, The
mathematics Involved in such caleulations as
acoustical phenomena {n enclosed spaces is presented
clearly and cencisely, Excellent tables, graphs

and {ustrations appear throughout the text, not

Just as decoration but as actual enhancements to

the discussions they accompany. The focus clensly
15 on designing for quiet in buildings, public and
private, but Doclle approaches his main interest
from a btoad based dealing with the physics of
sound, the properties of various sound-absorbing
materials, acoustical requirements of varlous
activities, and existing nolse criteria far specific
types of buildings, Three appendices provide
technical data on sound abéorption coefficients. #ud
sound-insulation values of floors. A brief biblio-
graphy of architectural texts serves as o fourth
appendix. In short, this isamost.: readible, up-
to-date review of the state -of-the -zrt of archi-
teciural ucoustics and should be of interest to
many readers outside of the architecture profession,
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5, NOISE

Author:  Rupert Taylor, Britlsh noise consultant.

Publisher: Penguin Books, Baltimere, Md. (268 pp.;
$1, 85) 1970,

Point of View: "Though not deadly, noise ever
present, ever frritating, can change men's lives

and even their personalities, Probably vastly more
serious than the meastrable physiological effects

of noise are the immeasurable psychological effects.
«+ o The priority is without dounbt to put an end to

the eonfusion and lack of lmowledge. ¥

I.eve!:f_Non-Technical. hurated; glossary of aconstical
terms, appanded,

Summary: This i3 & refreshingly relaxed and
straightforward little book, with no gimmicls and

a great deal of respect for the capacity of the reader
to interest himself in an area about which he proba-
bly lmows very little. Taylor's intended audience

is the Interested layman and his approach is exempli-
fied by this from the forward: "I am not an academic.
I have tried to condense the knowledge gained in six
years of controlling noise into a book for fellow non-
academies, ., .I have tried to say nothing that cannot
b justified in simple English, and have trled to jus-
tify some things which would normally be done mathe-
matieally.” He alio notes, and carrectly, that there
is pot much mathematics here and that, what, there s,

can be overlooked without missing the meaning

of the text. Despite this disclaimer to the reademic
apprench, however, the degsity of infarmation here

is quite high and, with the 5id of excellent drawings
and dlagrams, Taylor is able to explore in an
interesting way toples which can, in the traditional
approach, be desdly to the non-mience reader,
Included here are chaptars on air waves and sound, on
the dimensions of sound (based on Taylor's interest

in music), and on the various sound sources and

means for their abatement and control. A glossary

of acoustical terms, appears at the end of the book

and a series of six appendices provide some interasting
baclground data and a shart bibliegraphy of acoustics
text bools, In short, while it is unlikely that anyone
browsing through a bookstare would settle on this as an
afternoon's reading project, it is quite likely that,

as a textbook in o course for non-seience students or

a suggested reference to a student seekdng an Intro-
ductlon to acoustics, this would prove most satistying.

6, NOISE

Author: Laurent Hodges, Dept. of Physics, Iowa
State University.

Publithar: Chapter 7 (pp, 112-125) in Environmental
Pollution (New York: Holt, Rinehart and Wigston,
Inc.) 1973.(87,95},

Fbint of View: "Nolse has come to be regarded os an
impartant type of urban pollution, capable of causing
anpoyance and hearing loss, and perthaps even adverse
physiological and physchological effects,

Level: Semi-technicul; almed at undergraduate
students and educated laymen; illustrated; references,

Summarys This is abrief but valuable chapter out of
one of the best "environmental reader”! texts on the
murket today. Hodges begins with a quick summary
of "Sound and Hearing", providing an examination
of sound waves and the logarithmic scale uzed for
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meapuring intensity level and sound pressure level. Decibel
readings of varlous common sounds are provided and con-
trasted to the sonts of extreme noise umociated with occupa-
tional noise exposures and hearlog damage. "Public Noise
Exposures"” lools at the effects of nofse on humans,both
physiological and psychological. The main sources of en-
vironmental nolse are described briefly in terms of their
telative importance and several nolse abatement and control
mechanisms are briefly noted. A final section deals brlefly
with sonic booms, mostly as & physical phenomena, and some
useful fllustrations sceompany this discussion. A short but
selective 1ist of references Is appended to the chapter which,
while not the most complete in the book, nonetheless demon-
strates the same attention to pedagogy which .makes this a
wieful reader in undergraduate courses.,

i



Author: Melvin A. Benarde, Associate Professar,
Dept. of Community Medicine, Hzhnemann Mecdl-
cal College and Hospital, Philadelphia, Pa.

Publisher; Chapter 12 (pp. 220-243) in Qur
Precarious Habitat (New York: W. W, Norton
and Co., Ime,) 1970, ($3.95)

Point of View: "Although nolse, within Umits,

is a necessary and probably unpreventable adjunct
of our machine civilization, it would appear that
unless definite steps are taken to reduce the present
inordinate Ievels In indusiry and in the community
generally, increasing numbers of the population may
become auditary cripples.

Level: Popular; illustrtrated; several geaphs and
tables.

Suymmary: This 18 always an intersting book to
tumn fo for tastments of the various environmental
problems as Bernarde, being a medical doctor,
takes o slightly different cut through this materlal
than do most of the traditional authors of environ-
mental literature. Predictably, his muin concern
here is with the health hazard aspects. of nolse pol-

lution, but he approaches it through a carcfully

9. NOISE

developed analysis of the essentlal characteristics

of sound, interpretations of readings on the varlous
sound measurement scales, limits of human hearing

and a good, brief description of the warkiogs of the
human ear. With this background, Bernarde moves into
a discusston of noise-induced hearing loss, poviding

an examination of threshold levels and the varlous

kinds of hearing problems that occur in man. Farticular
emphasis is placed on hearing 1oss through exposure to
excessively high 'noise:: levels and summaries of
several recent studies in this areq are provided. Ex-
tensive data is provided on measured effects of ex-
cesslve nolse and on the moderating effect of various
abatement techniques, including use of ear plugs,

et. The fina) paragraphs in thischapter introduce

sonic boom, only in a very qualitative way, and
contaln Dr, Bernarde's strong, personal admonitions
agalnst a value system which plices development of
the S5T above dealing with many of the societal
problems currently faced by this country.

8, _SOUND FROM MOTOR VEHICLES: AN EXERCISE IN NOISE PCLLUTION

Author: Joseph Priest, Dept. of Physics, Mlami
University.

Publisher: Chapter 7 (pp. 266-284) in Problems of
Our Fhyvical Envirgnment (Reading, Mass: Addison-
Wesley Publishing Company) 1973.(£10. 55).

Polnts of View: "Noise, though not particularly in
nature, 15 a by-product of motor vehicle operation
and is increasingly regurded as a pollutant because
of its magnitude and its potential effect on human
health and well being,

Level: Semi-technical; illustrated; graphs, tables,
references; problems at end of chapter,

Summary: Motar Vehicle nolse is really used here
simply as a timely application for a fairly tradi-
tional treatment of the physics of sound. This is,
In fact, a textbook prepared for use in "Physies and
the Environment" a course offered by the Minmi
University physics departmmoeat for students needing
distribution requirements in the physical sclences.
The focus, therefore, is iu getting acros some of
the basic physical principles involved in the study of
sound and wave phenomenon. The first half of the

]
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chapter deuls with the physical properties of sound,
energy and power of a sound wave, the human ear as a

. recelver and nolse measuremnent and standards, Num-~

crouws graphs, tables, and lustrations accompany this
discussion and the mathematics involved is explained
In a straightforward manper with little in the way

of mathematical background assumed. Unfortunately,
as with many so-called "enyironmental™ texts, the
actual discussion of the problem noted in the title,
uamely, motar vehicle nolse, 15 left to the final

two paragraphs of the chapter with very little evi-
dence. that the authar has troubled himself with the
literature In this area at all, Inshort, this isnota
treatment of motor vehicle nolse, rather it s a fairly
traditicnal lntreductory level dicussion of the physics
of somnd aimed at the "ron-sclence” student. It is;
however, a well-done treatment, with useful data

In the accompanying graphs and some of the problems
st the end of the chapter might prove interesting to
students in a general, physical stience cousse,



it

)

kg

Jr:""';‘i SfiawainAaliie

9, THE FIGHT FOR QUIET

Authar: Theordore Berland, free-lancé journalist.

Publisher: Prentice-Hall Inc., Englewood Cliffs,
N.]. (305 pp; $2.95) 1970,

Point of View: "Besldes the toll which nolse imposes
on cur bodles, our emotions, and our hearing, there

is the physical mayhem and destruction it wreaks,

For nolse not enly shocks us, maddens us, distresses us,
and deafens us, it physically wrecks our muroundings
as well."

Level: Popular.
Summary: There are three parts to this book: What

Noise Is and Does, Where Noise Comes From, and What
YouCan Do About It. By far the most interesting section
is the {irst, where Berland has done a particularly good
job of sunimarizing in & popular way the nature of sound
and the effects of noitc on man. DBy comparisan, "Where
Nolse Comes From", Is less useful, although there is
some Interesting, catchy data here on noise levels from
virious sowrces and in particular places in the home

and office. Finally, "What You Can Do About It"
recards the, histery of cltizen efforts to quiet nolse and
evaluates some of the mare touted Industry efforts to

produce quicter roducts. A good, brief summary of
the kind of design features available for quieting
buildipgs is provided and tribute is paid to those whose
efforts have materially added to suppression of noise
{n everything from construction projects to alroraft
englnes. Berland ends on a familiar note, culling
for citizens to organize and bring the weight of their
influence to bear on govermment at all levels, Of the
popular level books available on the subject of noise,
this 15 by far the best researched apd the most in-
cluslve. It is in no way a complete treatment of the
nolse problem, however, and touches enly super-
fleinlly on some very complex aspects of the nature
of noise and the potential for its control,

10, THE TYRANNY OF NOISE

Author: Robert Alex Baron, founder, Citizens for
a Quieter City.

Publisher: Harper and Row, New Yark (294 pp;
%2.75) 1970,

Point of View: "It muy be true that the meek shall
inherit the earth, but that will be becauge it won't be
livable, and the noisemaker will be llving on other
planets, Whether under geodesic domes or under water,
the goal for our cities must be as quiet an environment as
necesary for human comfort and well-being. This goal
is achievable if we epd our passive acceptance of in-
dustry's acoustic waste products, "

Leveli Popular, bibliography.

Summary: Mr. Baron is an interesting figure in the small

clrele of individunls identified with the fight ogalnst noise pol-

lution, A recent convert to the severity of the pwoblem,
having sustained several menths of agony living side-
by-side with a Clty zonstruction project, he has come

on llke the proverblal gang-busters, appearing as a citizen~

FALEN
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witness ot numerous government hestings and actively
promoting, through Citizens for a Quieter City, the
cause of nolse control in general and, mere specifically,
the need for strong controls on the noise emission
levels of manufectured products. He is no way an
"expert" on dcousties, nor does he pretend to be.
Leaving the technical explanations to the sclentists,
Baron focuses on those aspects of the nofse problem
which most impact on the averaga citizen: the price
in health, the price in dollars, and the price in en-
vitonmental quality, Unfortunately, in his missionary
zegl, he makes some rather sweeping judgements as
to the good guys and the bad guys, leading to gen-
eralizations like the following: "Scientists who work
in the fleld of noise are fatalists, They equate nolse
with progress, and the future with noise. They believe
advancing civilizations will ereate more nolse, not
less," In short, this is a political book, designed for
maximum impact, and it has obvious biases and, at
times, the sorts of generalizations that don't really
lead to an understanding of the problem. It 15 quite

readible, however, and may heing the problem of nolse

pellution to the attention of many reeders who would
be turmed off by a discussion of the physics of sound or

measurement scales,
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APPENDIX A

Suggested Bibliographies

General

1. The Environment Index (New York: Environment Information Center} Annual volumes in print, 1971 to date

2. Applied Science-and Technology Index (New York: H, W. Wilson Co.) Annual volumes in print, 1958
to date (also monthly Issue),

Science for Society: A Bibllagraphy (Washington: American Association for the Advencement of
Science) Annual volumes in print, 1970 to date,

(]

4. Selected U.S. Government Publications (Washington: USGPO) Issued bi-monthly at no charge by
the U, S, Superintendent of Documents, U.S, Government Printing Office, Washington, D.C. 20402,

5. Books {n Print, & Xerox Education Publication {New York: R. R, Bowker and Co. ) Publizthed yearly
in two volumes: Title and Publisher Index and Author Index.

Noise Pollution

1. "Nolse Pollution: An Overview", Ann L. Pray, Council of Planning Librarians Exchange Bibliography
#213 {Monticello, Ill.: Council of Planning Librarians) August 1971, (Write: Mrs, Mary Vance, Editor,
Post Office Box 229, Monticello, Illinols 61856, Send check or money order for $1, 57 per copy. )

2. "Noise: Effects and Problems of Control; Selected, Annoteted References, 1966-1972", Jewel H. Ogonfi
und Shirley Loo, Library Services Division, U.S. Library of Congress, August 18, 1971, (Avallable by
request through your Congressman or Senator; do not write directly to the Librery. )

3. "Noise: Potential Danger to Man, An Indexed Bibliogruphy, 1960-1972,':Virglnla S. DeHaan, December,
1972. Available from: Informatlon Center for Hearing, Speech, and Disordess of Human Communication,
The Johns Hopkins Medical Instftutions, 310 Hatriet Lane Home, Baltimore, Md. 21205, Send check or
money order for 53, 00,

4. "National Noise Study: Bibliography, 1956-1969"[Cincinnaeti, Ohio: U, S. Bureau of Qecupational Health
and Standards) 1971,

5, "Adreraft Nolse and Sonic Boom - Selected References, 1966-1969"(Washington: U.S. Dept. of Trans-
portstion) 1969, (Bibliographic List #2),

6. "Ap Annotated Bibliography on Noise, Its Measurement, Effects and Control" (Pittsburg: Industrial Hygiene
Foundation of America, Inc.) 1955,

7. "Environmental Pollution: Noise Pollution - Airplane Moise" (Alexandria, Vi.: Defense Documentation
Center) 1870, (AD 724 850; DDC - TAS - 71-21-1). Available from NTIS, -

8., "Environmental Pollutionr Noise Pollution - Noise Effects on Human Performance"” (Alexandrig, Va.:
Defense Documentition Center) 1970 (AD 729 850; DDC-TAS « 71-31-vol. 1), .Available ftom NTIS, -

9. "Noise Control", L, B, Magrab, CRC Critical Reviaws in Environmental Control, pages 61-83, August 1972,

10, Nolse Facts Digest, U; §, EFA June 1972,
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| APPENDIX B
Avrilability of Government Reports
All of the government reports included here should be svailable for cireulation through the Regionel Govern~
ment Library in your Congressional district, Should you desire to obtain personal coples of these documents, there
—_ are {ive main sources:
" 1. The United States Government Printing Office, Orders may be sent by meil or, for fuster service,

phoned in to the Ovder Desk in Washington, When ordering s document, be sure to give the GPO

— Stock Number and to include a check or purchase order for the smount requited. The Mailing address

} iss
- Superintendent of Documents

‘ U.S. Government Printing Olffice
Washington, D, C. 20402

‘ In gddition to this main office, there are 12 bookstores located outside of Washington (see last puge

- of this Appendix}.
."'I‘ 2. National Technical Information Service (NTIS)

]

Many of the government reposts which used fo be available free .of charge are now distributed through
pr—my NTIS. When this is the case with documents referenced here, the NTIS order number is provided along
X i with the price of the document, which.ic ussnlly $3. ")Uto %6.00. For NTIS Jocuments,: give arder.
‘numbaer gndwsend check to: - . . B
;’-Z National Technical Information Service
Lon Department of Commerce

5285 Port Royal Road
e Springfield, Virginia 22151.
L

Environmentsl Protecrion Agency, Office of Nolse Abatement and Control
Fan
z ! Numerous pamphlets, workshop reports, and internally prepared documents are available only
- from the Office of Noise Abatement and Control, Requests should be addressed to:

f-’:ﬁ Publications Director

by Office of Nolse Abatement and Contral
Environmental Protection Agency

] Washington, D.C. 20460

[ .

Congrastional Committees. Several of the hearings documents included here were printed solely
P for distribution by the Committee concemed and are not ayailable through the GRO. Requests for
i these documents should be sddressed to the Publications Officer of the Committee noted under "author"
toed in the write-up,

f“? 5, Your Representatives to Congress
[

Requests for Libeary of Congress publications must be mndeby a- tcpresentntive to Congress; there is
- no public access to these interally produced reports. As a r}la, Congressmen are eager to provide
s constituents with any assistance possible and they frequently are able to provide free coples of Con-
- gressional Hearings and baclground documents. Requests should be made as spacifically a5 possible
’—i {publication date, order number, etc.) snd you should allow several weelis time for response.
|
™ B-1
(W]
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APPENDIX B (cont'd)

SOURCES OF INFORMATION ON NOISE POLLUTION

Acoustical Saciety of America
c/o Mr. Eugene Kone

A.LP,

335 East 45th Street

New York, New York 10017

Citizens for & Quieter City, Inc,
P, O, Dox 7777, Ansonia Station
New York, New York 10023
ATTN: Mr. Robert A, Bonom

Mayor's Committee on Noite Abatement
Fhilsdelphia Department of Pablic Health
500 South Broad Street

Philsdelphia, Pennsylvania 15108

Nationsl Organization te Insure a Sonnd=-
Controlled Environment (N.C,,5,E.)

Executi ve Building

1 West Street

Mineols, New York 11501

Office of Nolse Abatement and Control
Environmental Protection Agency
Whashington, D, C, 20460

Clitlrens Against Noise
2729 West Lunt
Chlicego, Illinois 60645

National Council on Noite Ahatement
1626 K Street, N, W,

Washington, D, C. 20006

ATTN: Mr. Willlam D, Hurley, Pres,

Sietre Club Headquarters

1050 Mills Tower

222 Bush Street

San Frencisco, Californin 94104

ATTN: Angeles Chaptar Noise Committes

Offlce of Nofse Abatement
U, S, Department of Trantportation
Weshington, D. C. 20533

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

The following rapnm And emacinted dacumantssre available from the Na.l:icuul
Technieal Information Serv-lce, Depertiment of Commerce, 5285 Port Royal Road, Springfield, Vi_qzlnin 22!51

{Phone: AC 703/321-8523). Thay will nat be avallable from EPA diractlys

e i B LT JE T PO P

EPA DOCUMENT b{TIS DOCU~
NUMBER T _MENT NO, PRICE
* NCR500,1 Report to the President and Congress on Nolss PR-206716 $ 6.00
NTID300.1 Nonise from Construetion Equipment and Operations, PB-206717 6.00

Euilding Equipment, and Home Applisnces

NTID309, 2 Noise from Industrial Flsnts PR-206718 6.00
NTID300, 3 Community Npise PR-207124 3.00
NTID30D, 4 Laws and Regulatory Schemes for Noise Abatement PB-206719 9.00
NTID300. 5 Effects of Nalte on Wildlife and Other Animals PR-206720 3.00
NTID300.6 An Astsarment of Noise Concem in Other Nations PB-206721 (Vol. 1) 6,00
PB-206722 (Vel, II) 3.00
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EPA DOCUMENT NTIS DOCU-

NUMBRER TITLE _MENT NO. PRICE
NTID30O. 7 Effects of Noise on People PB-206723 $ 3.00
NTID300. 8 State and Municipal Non-Occupational Noise Program PR-208659 3.00
NTID300. 9 Noise Programsof Professional/Industrial Organizations, PB-2Q7125 3.00

Universities and Colleges
Ak
NTID30O. 10 Summary of Noire Programs in the Federal Government Avallable at GPO Only
NTID300. 11 Social Impact of Nolze PB-206724 3.00
NTID300. 12 The Effect of Sonic Boom and Similer Impnlsive PB-206725 3.00
Noise on Structures
NTID300, 13 Transportation Moise und Nolse from Equipment PB-208660 6. 00
Fowered by Internal Combustion Engines
NTID300. 14 Econmnic Impact of Noise PB-206726 3.00
NTID300, 15 Fundamental of Noise: Messurament, Rating PB-206727 3,00
Schemes, and Standards
* May also be obtained from the GPO for $2. 75 (GPO Stock No, 5500-0040)
Rl GPC Stock No. 5500-0061
THE NATIONAL HEARINGS ON NOISE ABA'TEMENT AND CONTRCL
HELD IN 197t
VOLUME TITLE GPO STOCK NO, PRICE
I Construction Nolse - Atlanta, Georgie, July 8-9, 1971 5500-0037 % 1,25
I Manufacturing and Trensportation Noise (Highway and 5500-N0085 2.10 Postpaid
Air) - Chicago, Ilinois July 28-29, 1971 1. 75 GFO
Boolstore
I Urban Planning, Architectural Design; and Noise in the S500-0062 1,25
Home - Dallas, Texas August18-19, 1971
v Standards and Meosurement Methods, Legislation and 5500-0036 2.25
Enforcement Problems, San Francisco - September
27-29, 1971
v Agticultural and Recreational Use Naite, Denver, (Limited Copies)
Colorado ~ September 30 « October 1, 1971 Awvailable at EPA Only
VI Transportation Noite (rail and other); Urban Noise Problems 5500-0038 1. 50

and Social Behavior, New York, New Yorlc - October 21-
22, 197




