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The Social Impact of Noise: _ii

A Survey of Medicalj Psychologicalp and Social Consequences I!

Introduction _:i|" i

The World Health Organization defines health as a state of physical, _: ]
: mental_ and social well being and not merely the absence of disease or _ |

infirmity. Using this definition it is evident that noise can be con- _;_
, sidered as having an _mportanc influence on the health of man. Because ['_

Of its pervasive influence in all settings, activities and walks of life [/
it las been often cited as a major source of annoyance as well as a _|

threat tc physical and msntal health For most people the usual _i

consequences of noise are associated with interference with listnning {I
to speech or other sounds, distraction at home and on the job, disturb- [ |
aocc o_ rest and sleep, and disruption of recreational pursuits. All

of the foregoing can be considered components of the quality of llf_.

In doallng with the social impact of noise, this report is divided
into several sections:

I. Overview

2. Exten_ of problem -- Changing Scope of Problem

3. Effects of Noise

3.1 Med foal

3.2 Psychological

3.3 Social

i. 0vorvlew

Although there is some controversy about the rate of growth of

noise levels in urban areas, primarily due to a lack of substantiated
trend data_ there is general agreement with the statement in the rec_nt

publication "The Noise Around Us" (i)__ that the average urban noise
levels are continuing to climb and now constitute a serious detraction

from the quality of life in many cities. The report also states that

"whil_ urban noise ,lay have been tolerable in the past, the increasing
utilization of Bechnology is resulting in a steady increase in the

number of noise sources. The noise problem is compounded because

urbanization and the increased concentration of population bring about (
mors exposure tO the ordinary sounds of living". The Executive Director !
of the American Public Health Association, Charles Johnson_ lad|oared I
at the EPA Hearings (2) that "roughly one hundred and thirty million
people live in metropolitan areas subject to the noises arising from

transportation or construction projects, crowding and congestion and
widespread manufacturing activities".

*Figures in parenthesis indicate the literature _eferences at the end

ofthisreport. I
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t:'; Noise has a number of characteristics in common with other
environmental pollutants. It effects are biological, psychological
and sociological. Another common feature shared is that it is extremely

difficult to establish simple causal relationships between the pollutant
and its consequences. Tile data associated with the effects of noise

cover a broad range of conditions. At one extreme, a loud explosion
i '._ can result in the destruction of the sensory receptors of the ears and

_'r:_ consequently, total deafness. The other end of this continuum is
:_ represented by temporary physiological changes which often accompany

exposure to "moderate" levels of noise. As might be anticipated, most
of the available findings fall between these extremes and at best,

only probabilistlc_ rather than causal, statements can he made concern-

ing effects, To complicate the situation oven further, the adequacy of
the data base differs from discipline to discipline. Physiological

consequences are better understood than psychological ones, and both
, disciplines are further advanced than sociological science with respec_
" to noise _ffects.
q

!I1 Although many of =he findings related to noise lend themselves

to a variety of interpretations, there is general agreement on a number

of fac tots :

I. Noises of sufficient intensity have caused irreverslbln hearing
damage.

2. Noises have produced physiological changes in humans and animals

._ that in many instances |*ave not r_sulted in adaptation. I

• _ 3. The effects of no_se are cumulative and, Lherefore, the levels {J
. and durations of noise exposure must be taken into account in

i any overall evaluation. The recognition of this fact has been
translated into legislation specifying limits of total permiss-

ible noise exposure in industrial settings.

4. Nols_s can interfere with speech and other communication.

5. Noise can bs a major source of annoyance by disturbing sleeps
rest_ and relaxation.

6. When community noise levels have roached sufficient intensity,

social action has occurred to reduce their effects. This has often
taken the form of creating new organizations (or using existing

_._ on_s) to press for regulation by means of laws, ordinances and
standards.



2." Extent of Prohlem -- Cimnging Scope of Problem

In a sense the noise problem of "today" Is both qualitatively

and quantitatively different from what it was "yesterday". Nolss
can no longer be thought of as a ra_her localized and confined problem.

For example large cities have "always" been associated with noise since

by definition they were the centers of activities having industries,
transportation, power facilities and large populations. A report by
Congress in 1937 ( 3 ) stated:

iL
"The large city and especially its central business district is

so characteristically a place of noise that a sudden wave of silence i:
frequently proves to be oppressive to the urbanite for he is accus-
tomed to distracting sounds of all kinds. Screeching brakes, screaming

trolley cars, rumbling trucks, rasping auto horns, barking street

vanders_ shoutlng'newsboys_ scolding traffic whistles, rumbling ele-
vated trainsj rapping pneumatic hammers, open cut-outs, and now adver-
tising sound trucks and aircraft with radio amplifiers, when added to-
gether, ¢onatltute a general din for wbich it would he difficult to

find a precedent in the history of cities."

After noting the intense sound levels produced by subway and ele-
vated trains used in several cities, the Wyle Laboratory EPA Report (4)

i indicates that these systems carry 4.3 million commuters daily. The

tall transit system in a number of instances is operated in conjunction
,, with trolley lines which serve 182 million passengers annually. _a_en

one considers that these transportation facilities are located so as

to he convenient for commuters and therefore adjacent to high density
residential areas_ tbe overall noise impact on the community can be
better understood,

This same report further indicates that transportation noise is

the major cause of the escalation of the noise problem in the country.
It Indicates that nine million people living in homes covering an area
of 2000 square miles are currently being exposed to alrcraf_ and high-

way noise levels said to he incompatihle with residehtial living, A
recent report by the National Academy of Sciences (S) indicates that
in the vicinity of Kennedy Airport 700_000 |lye under these conditions

and there are 220 schools in the sam_ area which are attended by 280,000
pupils. Although these findings are cause for coucern, th_ trend is
even more disturbing. For example, a report (6) concerned with noise

at Logan Airport, Boston, Hassachusetts indlcates the following:

!
i

!

-3- i



j

Estimated _npact of Nols_ at Logan Air,port i

1967 1975

Estimate of operations-Miles 90,000 280,000 i
Area "not compatible with

residential living" (square miles) 25 80 i
People 177_000 5569000
Schouls 93 272

Hospital Beds 1_391 3_158

. These statistics partially reflect the fact that jet aircraft have
almost totally replaced those powered by piston onglnes, Alsoj the "jets"

are from I0 to 20 dg "louder" than their predecessors, have more power

and produce noise which is judged more annoying than piston engines pro-
during an equally intense sound.

People living in the inner cities have often considered noise as
being a necessary evll to be borne in exchange for the convenience o_

living either near their places of work or in proximity to public trans-
portation routes which can bs used for commuting. However, the urban

sprawl which has accelerated greatly since World [qar II has resulted in
a slgnlflcan_ expansion of the area and people affected by urban noises.

]loweverj it appears that the most dramatic change in the scope of
the noisc problem has occurred in areas outside of OUr cities. The accel-
erated growth of surburbsn areas combined with the mobility of the popu-

lation has brought about this circumstance. Primarily hy changes in land
use pa_torns, there has besn a systematic invasion of noises outward from

the city into the quietest areas of tilenst_on. Surburban areas [lave
been converted to urban, farm to suburban, residential te industrial_ etc.
For example, construction of an industrial plant results in a consider-

[ able chang_ in outdoor noise levels because of many factors associated
with new industry. Road, rail ]in_s and/or airport facilities are n_edsd)

_. new wet|cots may have to be accommodated and comm_Inlty services increased,
All of thsse activities profoundly affect the noise environment in at

least two phases - - during eonst_uctlon and use. The _olt Beranok and

i Ne_an report for EPA (7) indicates that construction noises alone affect
approximately 30 million people a year. Is the e,_so of major construction

activities (highways, industrial plants) the process _s a prolonged one.
Tl_row_h in "general aviation", typified by private and business air-

eraft_ has led to the construction of small airports in many suburban
and rural areas. _Is has also served to introduce a major noise source

into mssy residentlal communities.

,, N 4 .
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Recreational areas have also changed for tbe worse with respect to
noise intrusions. As more people have the time, inclination and re-

sources to travel_ the more remote parts of our country are attracting
large numbers of tourists. This desire for travel has resulted in

roads and airfields which penetrate formerly remote regions. _en
these formerly wilderness areas become relatively accessible, tourists
bring with them their powerful machines. Areas which formerly were

cbaracterized by sounds of nature now accommodate power heats, snow-
mobiles, mlnlbikes_ motorcycles, radios and television sets,

In a sense there are =we dls_inctlve types of noise disruptions.
One, characterized by high ambient levels_ is found in the inner cities
and near major transportation routes, and the other, basically single

event noise, intrudes into suburban and rural areas. Both have in com-
mon the capability to reduce our enjoyment of the outdoors whether at

home or during recreational pursuits.

Thus far, the noise sources considered have been those outsido

the home. However_ man has become very much dependent on labor saving
devices and most of them are centered in and around the home. These

machines, in common with others, have become more prevalent and more

powerful with the passage of time. In soma instances, th_ noises
produced are on the verge of becoming a serious health problem as
well as being a major source of irritation.

The following table provides a general summary of the growth of noise
sources since 1950:

Growth in Noise Sources*

(M = Million. TH = Thousand)

Year: 1950 ]960 i970

Population (H) : 151 181 204

Transportation Vehicles
Cars, Buses, Trucks (H) 49.2 73,9 106.3

Motorcycles (H) 0.45 0.51 3.0
• Powered Boats (H) 2,6 4.7 5.8

C"
_ Snowmobiles(TH) 0 2 1600
i Commercial Aircraft (Turbofan) 0 202 1989

: Private Aircraft (TH) 45 76,2 136

Outdoor Appliances (Approximate) [J
Lawn Mowers (M) iO 17 ]
Chain Saws (H) .5 1.2

Home Appliances 1953 1960 1970
Dishwashers (M) 1.3 3,2 14.9

Clothes Washers (H) 32.2 42,0 57.6 _I

Clo_hes Dryers (H) 1.5 9,0 25.3

Air Conditioners (M) 0.6 6,5 23.0 i
Food _lixers (_[) 12.6 27,0 51.2

Food Waste Disposers (!I) 1.4 4,8 14.4 I
*Based on EPA _epor_s by Wyle Lahora_orles (4) and Bolt Beranek and Newman (7),
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The next sections of the report will deal with the effects of noise,

s_artipg with the medical ones.

3. Effects of Noisc

3.I Medical

Since the most extreme and w_dely recognized effects of noise

are concerned with deafness, the medical aspects of noise will be
covered first. It is dlfficulc to make any definitive statomen=

about the number of people in our country suffering from either par-
tial or total deafness because _here are conflicting estima=os. A

recent estlmate was made hy Dr. R. Marcus (8) at the EPA Hearings in
Chicago:

Nearln_ Loss -- By A_e

_: Population Totals Loss of Noise-Associated

ii Age Range (in thousands) . Hoarin_ Totals Hearing loss

i' (thousands) (thousands)

•_ 0-5 17,O00 850

5-10 20,000 1,000-1,400 *200
10-18 32,500 650- 975 *'150

18-65 113,000 2,260 2,000 (Approx)
over 65 20,000 4,000 400-600

TOTALS 202,500 8,760-I1,135 2,750-2,950

Most common cause is explosions from toy caps (20% sensory-neural hearing
loss).

Firearms and toy caps (based on approximately 20% sensory-n_ural),

-6-
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Although the occupational noise exposure regulations promulgated I !I

: under the Occupational Safety and Health Act are designed to control
noise exposure within the work environment, this continues to be a

r.ajor problem area. Dr. A. Cohen (9) recently reported that the total
number of United States workers experiencing noise conditions poten-
tially hazardous to hearing is essimated to be in excess of six mil-
lion and may be as high as sixteen million. It is now becoming evi-

dent that many occupations are included among those in which noise is
a hazard, In addition to the heavy industries traditionally associ-

ated with this problem, construction workers, textile employees_ truck .I
drivers and pilots of hoth fixed and rotary wing aircraft are included.

!

The new computer-based organizations are not immune to this hazard

either, Keypunch and paper tape devices and equipment such as the
optical character recognition and letter-sortlng machines used in post

{ offices all produce noise that may ultimately affect their operators

i as well as others working nearby.

I _t is estimated that more than i0 million operators of heavy
trucks_ motorcycles and gas engine powered recrcatlonal vehicles are

! currently being exposed to noise at excessive levels. An additional

• major source of noise exposure is the home workshop. There are
i approximately 12 million home workshop tools in use in the country,

many of which are major noise sources not only to the operators and

other family members but sometimes to neighbors as well.

Dr. D. Lipseomb (10) has reported a number of findings associated

with recent trends in hearing loss. For several years many investi-
gators have expressed concern about the possible adverse consequences

caused by music heard at greatly amplified sound levels. Dr. Lipseomb
indicated _hat _ntering freshmen college students did have hearing dis-
orders that were attributed to exposure to music played at very in_ense
levels. A series of audiometric tests were given to more than seven

thousand students ranging from sixth graders to college freshmen. The

findings indicate a steady increase in hearing loss at bigh frequencies,
as measuted by a screening examination. While only 3.g7_ of the sixth

graders failed this test, she comparable figure was approximately 107.
for 9th and 10tb graders and was more _han 307. for incoming college
freshmen. Examination of the next freshmen class (Fall 1969) yielded

the most disturbing findings of all, 61Z of them failed the audiometric
"screening" test. Dr. Lipseomb concludes that the data presented are

a cause for concern. There is evidence =hat the hearing acuity of
young persons _i years of age and under is becoming reduced many years

before one would expect such reductions. Thes_ implicationslead to |

the fearful speculatioll that the current population of young persons
will encounter much mor_ serious hearing problems in _heir middle years

than the present group of 50 to 60 years olds. _
!
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_ Even the strictly medical consequences of noise cannot be limited

_ to auditory effects. Many investigators have documented physiological
changes associated with noise, wbether subjects were awake or asleep.

It is hypothesized that there may be cardiac, vascular, neural or other
effects which bear directly on the Overall health of people.
Dr. G. Jansen (Ii) found that "_iood circulation does not adapt to con-

tinuing exposure to noise by a return of blood flow to its initial level.

Instead, peripheral blood flow continues to be r_duced as a result of
continuing vaso-eonstrletlon and increased resistance. This phenomenon
was first observed aK about 60 to 70 dB and as sound intensity increased_

it became more pronounced". N_ N. $hatalov (12), a Russian scientist,
8tudled 589 factory workers in a number of industrial plants. He found
that the effects were different for two types of noises. He noted tbat

continuous noises resulted in "arterial tenslon_ downward trend in venous
pressure, reduced peripheral resistance and bradycardia". Intermlttent

noise on the other band caused "bypertenslen, rising arserial pressure
and frequent capillary spasms", l[iss Alice Surer (13) of the National
Association of Hearing and Speech Agencies made tile following statemeo=

at the recent EPA-sponsored hearings in Atlants: _'The process of vas-

cular constriction keeps on going and does not adapt, and it also limits

the blood supply to the ear. Lack of proper blood supply over years
would deflnltoly be a contributing factor to old age hearing loss. The

internal auditory artery which leads to the ear is the smallest artery

in _he body, and it is probably q_Ite apt to suffer vascular cos-
strictlon". Dr. L. E. Farr (l&) summarized his views on the effeots

of noise in the following way: "_n disease states such as anxieties,

duodenal ulcers_ and other so-called tension ills, the addi=ive dele-
terlous effect of noise is real and ima*edlate. Any disease which may

he associated with an emotional change requires as part of the therapy
a calm, relaxed, quiet environment. This is particularly true of
disturbed emotional states."

It might be conjectured that among those people not in peak phys-
ical condition (aged, disabled and convalescent) noise is an impedi-

ment to rest and can thereby contribute to longer convalescent p_riods
and lower general levels of activity of=an associated with fatigse and

loss of sleep.

Althou_ the findings cited above are merely typlcml of many studies
indicating the non-audltory effects of hearing_ it should be made clear

that many researchers are not convinced of _heir relevance to any real
m_dical preblsm. The lack of any clearcut llnk be=wean these physio-

logical indices and adverse medical consequences has bern the primary
reason for such jud_ents. In answer to this attltude_ the aforemen-

tioned Dr. G. Jansen notes that "Experimental work and field studles
concerned with disease other than occupational deafness must assume --

until the contrary is proved -- tha_ noise can be harmful".

-8-



Perhaps one of the most important factors in assessing the modlcal
impac_ of nois_ is the fact that its effects are cumu!stive. When

thinking of the noise experienced during the course of a day_ from day

to day and over the course of a lifetime, an in=erssting perspective
=merges. Millions of workers are now being exposed to industrial noises

that ar_ expected to produce permanent hearing defects. Many millions
of other workers sxperlence noises barely below the maximum levels
promulgated under the authority of the Oceupatlonal Safety and Health

Act. gut these same workers do not enjoy quiet during their non-working

hours, On ths contrary, they ar_ exposed to transportation noises while 1
cummutlng to their jehs_ appliance noises at home and possibly community
noise sources as well. An illustration of the "noise history of a I

typical person" is included below. Since this information'is in- .]

eluded only for illustrative purposes, there is no attempt to specify
age ranges or exposure duration data. I

LIFETIME EXPOSURE TO NOISE (ILLUSTRATION)

Childhood Youth Haturity

, Cap Pistols X

Firearms K X

Rock & Roll Music X

Transportation

SchoolBus X X X

Automobile X X X

Train(subway.elevated) X X

Aircraft X X

_ousehold Appliances X X X

Construction Equipmen= X X X

"Community" (roadside, flight path) X X X

Recreational Vehicles X X

X " Exposure to noise source

I
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One other direct medical consequence of noise is a possible increase
in the accident rate. Tbc authors of the 1963 British Noise Study (16)
indicate that "It seems reasonable to suppose that if high noise levels

increase_ the number of errors during work will also increase. They

will also cause errors in safety measures and consequently high noise
levels may cause a higher rate of accldcnts than would occur in quieter
conditions." Another possible cause of accident is the masking of an

auditory alarm. Since danger signals often take this form, it can he
reasonably expected that some such signals will be masked out in environ-

ments typical of heavy industry operations, construction activltles and
mid-clty traffic during shopping and commuting hours.

In view of all of the foregoing, tbe nature and cost of medical ser-

vices might be expected to be profoundly altered_ not merely for those
_irectly affected but for our society as a whole, if the number of per-

sons seriously affected by nois_ significantly iocreases. A greater
proportion of every dollar devoted to medical treatment would have to be
set aside to treat hearing disorders. If the findings indicated in the

studies by Dr. Lipscomb are substantiated by others, many people would
spend their adult lives as partially handleappcd individuals requiring
medical attention as well as prosthetic devices to improve their hearing.

The societal costs assoclatad with an increase in deafness in the popu-
latlon would resulE in educstlonals Job related, and medical consequences,
Resources projected for use in combatting heart diseash, cancer, nervous

disorders alld other diseases might have Ks be directed to auditory re-

search. The medical profession's capability to treat auditory disorders
might }lave to be upgraded by moans of additional facilities and training
grants. Overall payments for medical services, and therefore insurance

rates_ would be expected to increase to cope with a rise in the incidence
of partial and total deafness. Finally, since relatively normal hearing

is a pr_-requisite for many jobs (e.g. answering a telephone), many
p_ople could find that loss of h_ariog has reduced the number and type

of available job opportunities.

While examining the effects of noise on people and groups, it is
easy to lose sight of an evident but importan_ fact. The "average" per-

son or group simply does not exist. It should he noted that responses
to noise by individuals as well as by classes of people differ markedly.

The reaction of groupst and communities of individuals, arise in

part from the aggregation of personalized responses of individuals, and
from tholr interaction with a wide variety of sociological influences.

As an _xamp]e, due to otbnic background one group of families may accept
a noisy environment in their home lifo situation which would be con-
sldered as unacceptable to those of different cultural orientation.

They may in fact create conditions which while acceptable to themselves
are consldored "noisy" by others.

-I0-
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This phenomena must be taken into account in assessing the attri-

_+:,._oE noise as a sociological problem. It also must be given careful

_,._t[on in translating results of various studies on noise as relates i
:. L particular source_ and affecting a specific population (such as the '_

:%.,sly cited ones on transportation noise mentioned elsewhere in this
.::_oI* and in other portions of this report) to other sources, situ-
_.:.,_sor populations. This caution was cited in Karl Kryterts recent
.,._k"The Effects of Noise on Plan" (15) in relation to possible nation-

_:_.stlcdifferQnces in tolerance to road noise. He furtber discusses
:_. many factors in this regard which must be taken into account in

4_,sslng validity of various studies and study techniques.

3.1 Psychological

A segment of the population (_stlmated from 2% to I_ depending
.;on th_ source) is Considered to be highly susceptible to noise at al-

_e_r any level while some individuals (possibly 20% of the population)
:!rely respond to noises considered quite intense by others. Borsky

_7), cited the following factors found to be most important in enhanc-

_z_ or impeding noise acceptability: (1) feeling abDut the necessity
:: preventability of the noise; (2) feeling of the importance of the
n:isa source and the value of its primary functions; (3) types of living

±:tivitles affected; (4) extent to which there are other things dis-
:iked in the residential environment. Parrack (18),in an evaluation
:f eommlnity response £o noise= provided data on the characteristics of

:a_ple more likely to complain about noise. He noted that they were

_nerally of higher socioeconomic status, had more education and were
likely to have political affiliations, Mr. d. Van Den Eijk (19), in

:escribing the new Dutcb code on noise control, noted a similar rela-
tionship between "nuisance" complaints_ social status and education.
=a also found that those people engaging in mental_ as contrasted to

_hysical. occupational pursuits were more likely to complain about
t_[se. This latter finding is consls_ent with that of the London noise

_Irvey and many others. A recently completed NASA study (19) concerned

! _[h co,munity response to noise indicated that on the average, com-
;lainants are older, more affluent and ha_e a higher education level
'_,annon-complainers.

A close relationship between e_pressed annoyance and level of noise 'i

;r,tenslty was pointed out almost 15 years ago by Parrack (17). He te-

l _,,rted the results of community surveys based on 3500 people in widely
'vH_arat_d areas. In general, the number of people expressing annoyance
IIlcreased steadily as the noise level increased. He also found that the

",.,,herof complaints were a good indicator of the degree of annoyance.
,i,uEnglish study of noise around Heathrow Airport indicated that 22% of

I •

-ll- •



. " • , -• _.... • •• L_•¸¸ _._ _•
.. • . , ,;,. • : __ • • ' , . _ ,,- • • : • . , ,, , • • i_ L'_Irr¸

the respondents said they wore sometimes kept frot_ going to sleep due to
aircraft noise, This figure rose to 50% with an increase in noise levels.

A still greater proportion, also increasing with a corresponding Increase
in noise level, complained of belng ai_akened by noise, A Swedish (21)
trafflce no£se survey indicated that the proportion of people annoyed in-

creased linearly with Increasing noise levels from 50 dBA on, based on

a 24 hour average. Symptoms such as headache, insomnia and nervousness
were closely correlated with annoyance measures of the severity of
exposure,

The studies by parrack and the London Noise Survey ars typical of

many investigations wbich demonstrated that nlght_ime sounds are more
annoyzng than daytime sounds, H.A. Denzel (2.9) indicates that: "Ida

know that noise interferes with rest and relaxation _nd especially with
sleep. While sleep, the complete withdrawal from the world aroued us,

is an obvious necessity for physical and emotional health, loss complete I
withdrawal into the -uiet of our homes may also be necessary if we want

to retain individual integrity."

}lany researchers concerned with noise are _onvlncud that noise levels

that are not intense enough to cause permanent damage cannot simply be
dismissed as a nuisance which is a necessary waste product of technolog-

ical progress. The reasons for this widespread interpretation are par-

tlally rooted in the characteristics of sound and the types of effects
associated with noise. Experimental findings have consistently demon-

strated that when visual and auditory signals arc concurrently presented,
subjects tend to respond to the auditory signals first, presumably because
of some "attention demanding" quality. Researchers designleg warni_g

devices have made use of this characteristic for years. Another charac-

teristic of noise that causes annoyance is that it affects people who are
in the position of "innocent bystanders". That is, in many instances those
people responsible for producing noise are not the same ones who a_'e se-
verely affected by it; Also the receivers of the noise in those instances

have no control of the noise source, gorsky (17) indicates that annoyance
is closely associated with the degree to which the noise producer is con-

cerned wltb and doing something to minimize the effect of noise on the

receivers of the noise, As further evidence of this effect, D, C. Glass,
et el, (23) conducted a study which indieaged that subjects showed lowered

tolerance for frustration after exposure to unpredictable noise. In a
later experiment, when the noise source was u.der the control of the sub-

jects, these frustration effects were significantly reduced. This aspect
of the problem is very iiilportant because it has been repeatedly demonstrated t
that when there is no benefit to a person associated with an activity and

yet there are adverse consequences that must he suffered, there is very

llttlo tolerance for these consequences. For e×ample, if two people llve
neat a hlghway and one uses it for commuting while the other one walks to

work, the walker is much more llhely to complain about noise and air pol-
lutlon due to automobiles than is the person who drlv_s (all other things

being equal).

d_
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The pervasiveness of noise, combined with these characteristics
already noted, makes it a problem of special concern when psychological

well-being is considered. The human organism being driven at a frenetic
pace in the modern word is the same one =hat evolved to cope with the

more leisurely pace of the past. Most competent medical practitioners,
as well as researchers, agree that there is an absolute requirement for

rest and recreational activities at regular intervals in order to main-
taln adequate mental and physical health. It is evi#ent, when we con-
eider the quality of llfe, that the need becomes an overriding one. _here
is the needed place of refuge in our modern society?

The home has traditionally served the function of providing a haven II

for the individual and the family. Ironically, in the case of noise, the I
characteristics associated with a haven are subverted in two major ways, 1

! the "outside world" cannot be sbut out and the "inside world" cannot be

confined within. 1

In considering noise within the home, it is useful to make the
distinction between slngla-family dwellings and other houses, In multi-

ple-family buildings, the lack of acoustical privacy is a major source
of difficulty. Aooustlcal privacy can be defined as the expectation

that sounds generated within one household will not be broadcast re
other households througbout the building. This particular problem do-

serves attention because of the slowly evolving changes in construction
techniques. _lere is a trend toward using lightweight coRstructlon

materials that have relatively poor sound insulating properties. If
this trend continues (without modification of the sound insulating

properties), the future homes will have far less acoustical privacy
than did the past homes. Privacy, as annoyance, has been a difficult

concept for researchers to contend with in a_ objective fashion. The
authors of the London Noise Study equated the two somewhat by indicating

that annoyance due to noise may be thought of essentially as the resent-
ment we feel at an intrusion into the physical privacy we have. The

existence of the problem, though, has been documented in a variety of
community studies conducted in this country and abroad.

Noises in the home can be generally categorized into three sources:
those generated by family members, building noises (fans, blowers) and
those originating outside but penetrating _he home. The mechanical

"helpers" within the home are a major source of complaint by householders.
i{ Although washers, d_yers, garbage disposer units, etc.: have made house-

il hold tasks easier to physically perform, they have exacted a psycholog-
ical cost. _%e relatively long cycle time of many of these devices has

not resulted merely in a noise nuisance but in a persistent one as well.

Although the family benefits from tbe primary noise sources within the

home, even those noises are a source of conflict among family members
engaging in incompatible activities, e.g., the housewife washing the

supper dishes and the husband reading the newspaper or watchlng TV.

.I_4_
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The carmuunity noise studies already cited are in substantial agree-

ment that noise seriously affects many of the activities often engaged in
at home. The British study indicated that noises in _he home outnumbered

all other disturbances. Rest and relaxation are difficult, and there is

interference with TV viewing, listening to music, reading, conversation,
and many other social and recreational activities. Those and other in-

vestigations indicate that the home appears to be the focal point for a
great number of noise sources in the community. Among the major causes

nf complaint, the following have been cited most frequently: traffic,
aircraft, industrial plants, construction, and neighborhood related sources
such as dogs and power la_% mowers.

_%en rest and recreation cannot be successfully accomplished at home

there is a tendency for people to seek _hese diversions elsewhere. This
has been one of several factors leading to on intensive usa of the out-

doors which has resulted in large recreational industries based on camping,
fishing, boating and skiing. The fume=ion performed by rooreatlon is

primarily that of "unwinding" and relaxing, as a necessary counterpoint
to the often hectic day-to-day work and homemaking activities. Since the

goal is identified basically with getting away from the usual annoyances,
any interference with the achievement of this objective is not well toler-

ated. Disturbances that are normally considered relatively minor thereby
result in a sense of _rustratlon well beyond that normally oecurrlng.

Interference by noise with outdoor recreational aa£ivltles is almost

a universal phenomenon in that it occurs regardless of the time of day
and in eli seasons of the year. Winter vacations are now being disrupted

slate the advent of the snowmobile in the same way that motorboats havet

,_ upset the tranquility of many of our lakes and rivnrs. The simple enjoy-
ment of nature by hikers and families nnjoying picnics is often inter-
rupt_d by transportation noises generated by nearby roadways or aircraft.

i During tile recently conducted EPA hearings in Dallas, Mr. T. Berland .
(24) noted _he intrusion of noise in the For_ Parker Stats Park and Grand

Canyon National Park. lie indicatsd that disturbances were caused by jet
aircraft, helicopters, sno_a_obiles, minihikes and motorcycles. Other

organizations such 9s the Sierra Club_ have noted that inereaslng levels
of noise are seriously disrupting the serenity of many of =he _ormerly
secluded retreat areas.

Outdoor spectator events are also seriously affncted by noise,

especially aircraft noises. _e Watergate concerts in the Washington, D.C.,
area have for years undergone regular interruptions as a resul= of over-
flights associated with nearby National Airport. The enjoyment Of the

music is made extremely difficult by the almost continuous pattern of
takeoffs and landings.

-14-
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3.3. Social

Professor A. C..McKennell (25) evaluated the results of many com-
munity surveys in the following terms: "We know a certain amount about
the characteristics of the rcactlons of communities to events which

deeply affect them. A small, middle class group actively protesting in
the presence of an apparently indifferent majorlty is a common occurrence.

It is when these active groups gain _he support of the larger, normally _ I
acquiescent majority, that serious community conflict can result. Under .i
these conditions, whac starts as a specific issue often sparks off a more
generalized local conflict". "_ _!

Although the recent conflict over the SST program could hardly be i']

classified as local, all of the other major features cited hy McKennell
were present with the added feature that individual middle class
complaints were institutionalized through ;lanyconcerned organizat[ons

such as the Sierra Club, Citizens for a Quieter City and Citizens
Against Noise. Th_ proliferation of these organlzstlons concerned with

envlronmental, quallty is quite a recen¢ phenomenon. _elr successes in

defeating the SST and in profoundly al=ering the methods previously
used in prescribing airport _nd highway design is a ma_ter of almost
daily record. The day when planners could concern themselves solely

w_tll ecomomlc considerations -- sometimes to the detriment of the

community at large -- appears to he past.

In a paper entitled "Prcdictlng the Future"'(26), Prof. R.A. Bauer
of the l|arvard Graduate School of Business notes; "if we are moving into

a period in which individual citizens increasingly expecs Eo be freed

from various forms of environmental nuisance and if citizens groups are

tendlng more and more to take an active role in _he decision making pro-
: tess I then it is probable that complaints and effective organized protests

will occur at lower levels and frequency rates of noise exposure than in
the past". He further stated that, "For a variety of convergent reasons,

we appear to be entering a p_riod in which people will be more disposed
to organize for direct participation in policy decisions affecting them".

AS a counterforce to this cot_unlty pressure, _]le iudusLrial com-

munity has made use of existing organizations and associations to act in
a concerted way in order to minimize the impact of citizens groups con-

corned with noise. _ley have indicated thag consumers have not been will- , I[

lag to pay for quiet products in the past and that noise reduction is too [

costly to be borne by the producers alone. _ust as the noise producing Iand receiving or_anizatlons have allg_ed against one another, individuals

i

i'
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often find themselves in conflict because of competing requirements.
This situation occurs in the inner city and suburbia, during outdoor

recreational activities and at home, whether in multi-family dwellings

or in private houses. Whenever one person produces noise while he
engages in an activity and thereby disrupts another person requiring
quiet for his individual needs, the "battle lines are drawn", i

! The problem is not new or unique to noise, as the following quote

from Sparer which appears in "Noise Pollution and the Law" edited by
Hildebrand (27) says, "For hundreds of years, indeed throughout most of
the history of the common law as we know it, courts have been struggling

to reconcile the conflicting interests of two property o_ners -- one who
believes that his ownership entitles blm to use his property as he wills

and the neigbbor who believes that his ownership entitles him to enjoy
his property without annoyance. Two major principles have onvolved:

First, each person must put up with a certain amount of annoyance.
Second, the gravity of the harm to the complainant should be weighed

against the utility of the conducs of his troublesome neighbor. The

first of th_se tells us what every city dweller experiences every day of
his life. The second is lass easy to understand. In determining the util-
ity of the defendant's conduct one must consider in addition to the social

value of his conduct, its suitability and the impracticability of prevent-
ing or avoiding tileannoyanc_

group actions have been but one method of controlling the effects

of noise in the community. Laws specifying acceptable limits of noise

hays been passed at all levels of government. These laws have one

factor in common. _ey were enacted _o deal with a specific set of con-
ditions and designed to meet local needs. This has resulted in require-

ments that differ greatly from con_nunity to community, state to state,
etc. A continuation of this approach in the future may result in serious

disruptions of the economic base in some areas of the country. A non-
uniformity of regulations may lead to the movement of noise pruducing

actlvitles to areas where stringent noise regulations are not applied.
_e introductlon of major industrial plants in areas formerly zoned for
farm and residential land use has resulted in widespread dislocations in

the past whore residential areas have become less desirable "over_ight",

partially due to noise-associated difficulties. Since the presence of
industry often requires additional transportation facilities (road, rail
and aircraft in some instances) noise is introduced in the area in sev-

eral ways°

1
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Regulations have been developed with two major goals in mind - -

coredu=e the incidence of nolse-lnduced deafness and to minimize noise
jisturb_ncas in the community. The hearing conservation regulations
issued under the Federal Oceupational Safety and Health Act (OSIL_) were
designed to combat the problem o£ industrially aesoclated deafness. At
the local level of government, many cities have enacted ordinances to

red,re meter vehicle and aircraft noise. Many ei_les regulate noises

produced at construction sites. Another method of noise control at the
n.nlelpal level is the establishment of requlrmnents for aeoustlcal
treatment of buildings.

private legal actionsby citizens have also been an increasingly
usedmethod to combat noise eneroachmenrs. People have recovered dam-

ages when it has been possible to demonstrate a substantial interference
with the use and enjoyment of one's property. The usual measure of

d=_ge is the decrease in value of the property.

Planners have suggested a number of solutions to reduce the noise

_mlaCC on the communlty by separating the noise producers from the noise
rec0ivers. In theory, the approach has a great deal of merit, but the
results are often mlxed. An example is the construction of new major

airperts to areas dletant from concentration of population. Dulles

Airport (Washlngtsn_ D. C. area) was designed with this principle in
mlnd. Unfortunately, economic and social pressures are tending to off-

sot the merits of the plan. The presence of the airport has led to

fn¢'ustrial activity nearby and cbe creation of many new jobs. _lo people
working at and near the airport desire to llve at locations convenient
to their jobs. Builders, in meeting this need, are pressing for zoning
chaeges Ks enable the construction of homes in areas where noise levels

are known to preclude a satisfactory home environment. In this (and
many other instances) the people have moved from a quieter area to

{he viclnlty, of a major noise source.

Another method employed in communities has been to strictly limit

the use of individual vehicles, thereby facilitating movement of public
and co_nercial transportation. In this instaneej noise is but one of

sev(ral reasens for instituting control measures. However, it is often
helpful to think of noise not as an isolated problem, but rather as part

of a complex environment, physical as well as psychological. A midclty
area is often characterized by crowded conditions, air pollution, crlme,

as well as intense noise levels. _ese conditions may well produce a '
synergistic effect, with noise contributing substantially toward making

• the envlromncnt intolerable b_cause of its omnipresence. [

but of the surrounding community, i

i
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._J In the continued absence of effective noise control programs_ the
}

problems associated wltb nolsc that are now experienced can be expected
to increase. _]e trend toward increasing mechanizaLion makes the increase

_ in number and variety of noise sources all bur inevitable. If past experi-
ence can he used as a guide, it can be anticipated that an increase in
noise levels will result in an increasing t_ndency for individuals and

• groups to promote regulation of noise by legislative moans. Sinc_ nois_
extends into many aspects of our society, its regulation might he ex-
pected to take a number of forms and have rather broad effects.

1_us far we have considered basically the middle class roactlon to

th_ noise problem. Generally, the tendency has been, as expected, to
work directly through the traditional political process to effect envl-
ronmental change. However, the findings of many research s_udies may

also indicate the response of the disadvantaged people in society.
Parraek, gorsky, and other researchers note that annoyance produced by

noise is closely rela_ed to the _ttitude of people to tholr general
living environment. Borsky ([7) notes that it has been found that the

more a person disllkos other things about his community, the more hos-
tile he may he to a noise interference, especially if he feels power-
less to change other environmental disturbances and if the noise is a
more recent addition to his cumulative dissatisfaction. Isn't it reas-

onable to assume that "the poor" are under-represented in these sta_-
istlcs because of their past ezperiencs in dealing with governmental

institutions? Unfortunately, in the recent past community protests reg-
istered by the poor ]lave taken a very direct and violen_ form. Might

not inereaslng levels of noise contribute to this type of action again
in the future?

Since control of the source of noise has been determined by
acousticians to he an effective approach in noise reduction, a good

deal of activity may be expsctcd to accomplish this goal. ]_]ile the
aircraft industry has for m_ny years been concerned with this problem,

as associated wlth community noise pr_narily_ ,*any other industries are

likely to reeelv_ increased attenEion. The other transportation In-
dustrles (automobile, railroads) have already been identified as major

causes of annoyance due to noise in community surveys. These surveys
have also resulted in the increasing attention whloh is now g_ven to con-

struction equipment, powered "pleasure" vehicles and household appliances.
The establishment of noise stasdards may be expected to have similar con-

sequences to those following the formulation of safety standards, i.e.,
higher costs to the producer which are passed on to the consumer. In some
inseances, the availability of low priced items might be curtailed be-

cause it would not be oconomlc to quiet them, thereby depriving those

least able Ko pay of needed products. Another area where the poorer
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members of our society miEh_ be serloasly affected is the home. As noted

earllcr, the lightwelght construction techniques now used by many builders
have r_sulted in homes which are said to lack sufficient privacy. If

housin_ codes are developed which reflect this concern for privacy and
protsctlon from qloutslde noise", construction costs are likely to 1'follow

the same path" noted prevlously_ namely that the user will pay for in-

creased acoustical treatment. Since many people mow have difficulties
meotlng payments required for shelter, it can be anticipated that they

will be even less able to pay forhomes "designed for quiet". Of course,
the effects of strong building codes in the area of acoustics will have

the most important direct effect upon the builders who are to meet these
requirements. In order to meet noise acceptability criteria, some of

the techniques used in lightweight construction today may have to he mod-
ifled. If this were to occur, it might be conjectured that there would

he a slowing do%m of the process of meeting the Nation;s stated housing
goals.

Ons major seemen_ of our society has not yet been considered
_! although it plays a major noise role, both as a source and a receiver --

! the military. The military provides a microcosm of society's problems "I
with noise because of its wldespr_ad activities associated with ths

i major noise sources of transportation and construction. Naturally
thess activities effect civilian as well as military personnel and add

to the general noise problem -- especially with respect to aircraft
noise. It is the only sol*roe of sonic booms at present and these have
been Severely disruptive in many communities (as noted elsewhere).

P_rhaps the most important and direct link between ths military and the

overall noise problem is the time spent in service by a large proportion
![ of the adult male population. Th_ noise exposure history of millions of

people now includes exposure to powerful weapons, tanks, aircraft, and
countless other major noise sources which may eo_trlbu_e significantly

to the incidence of partial and total deafness in the future. The
Veterans ,'.dminls=ratlon ha_ in some years_been paying approximately 3,)
million dollars annually for service connected hearing disabilities.

Among those centers of act_vJt.v most serio_sl> ;_[f¢,cted by noise

are those cenr_red in public buildings. ]'his point was m_d_ hy [h_l_

Bsranek and Newman, in their study of Log:*n Airport ((_). Tile),Indlcatu I
that institutional dwellings often require a greater degree of sound
conditioning than residential structures becaus_ lowo_ sound levels

are required for internal use. The requirements of patients in bosp_ra|s
a_d the speech level in schools and ClUlrches demand special evaluation
i_ the vicinity of an airport.
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Recent studies concerned with aircraft noise in the community of
Ieglewood_ _ali£orn£a_ provide an example. _n the local chu_ehesj it
was indicated that the conduct of meaningful services was virtually
t_possible° The ef£oets on several schools were so severe that new
schools had to be built to se_v_ the col_munity° Oth_r sureeys have
indicated _hat sor_eue dis_uptian oE ¢lass_oam _etivit£es ha_ been a
major e£fect o_ noise. Is i_ not _easonable to _ssunle that the quality
of educa_ion is going to suffer even when noise levels are not so gre_t
_hat _hey cause the ¢loning of schools? Conditions suitable fer adoquat_
speech communication are necessary for classroom _c_lv_ties in _hich
disruptions by noise can necessitate the rep_ating of mate_ial_ c_n
cause misunderstanding of assig_ents_ and difficul_y _n ¢oncont_tio_
on complex subject matte_ _which is especially susceptibl_ _o noi_e
in_erforenca)°

Public libraries_ churches and hospitals located in downtow_ ar_as
so_e_i_ee cannot sarv_ the needs of the eommuei_y because ef noise inte_-
_ere_ce. One solution to the problem h_s boe_ the movement of inst_tu-
_ions to quieter lo_at_ons away from the center of the city° Un£or_unately
th_s approach has been sel£-defeating because i_ h_s s_parated the users
fro_ th_ i_stitutioes designed to serve them. This has occurred because
the people ¢o_inued to Iiv_ _n the same a_ea_ r_quiring added expenses
for transportation. Also, the t_e and difficulty in _e_ch£ng these places
tend to discou_age a_tond_nco _n many instances°

Retail stores have followed the path o£ public institutions b_caus_
of problems associ_ted _i_h dol_nto_rn _oas° Ce_t_linly nois_ cannot b_
considered _|_e primary cause for s_ch displacement b_t _t is r_aso_able
_o consido_ i_ one of the causes fe_ _he movemen_ to shopping centers°
Industrial plants and other businesses liket_ise are moving out of ch_
ten,re1 ci_es partly because i_ is difficult for e_ployees to _ind sat-
isfattory places to Iive nearby.

_odern society c_n_ in a sense_ be defined in tezms of th_ tasks

th_ citizens _re called upon to p_rfoz_, Thes_ tasks _re bocomfn_ more
and _ere concentrated in tr_ite oollar eecupatiens_T_ wh_r_ the e_phasfs
is on "b_a_n powa_ _r _ther th_n 6ra_° The required _uscle"= whether on

the job o_ at home= is supplied by electro-mechanical devices° Laboratory
and _iald _nves_igation8 indicate that i_tallo_tually d_mai_ding t_sks are
more _ubject to perEa_ance d_cr_m_nt and oxpression_ of annoyance tha_
other more p|_ynic_l pu_suits°
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The masa production cycle, typical of many $ndustrles_provides
another e_mple of this dilemma. On the production line, any error may
become quite costly because of thonumber of "bad" units which can he

produced in a very short span of time. It is therefore necessary to

maintain very high standards of quality control. At some point in the
control process, an inspector often either closely inspects products

I or monitors a display which has an error readout. With increased ef-

ficiency (more production per unit time) error costs can he expected

to increase in a corr_spondlng fashion (if we assume a unit error cost).
Howsver_ in many instances increased production results in increased
noise levels_ making the "error detection" process of the inspector
still more difficult.

I

Despite greatly increased activity by government, organized grou_s
i ! and prlyate citizens to combat noise_ it is questionable whether =he

scope of the problem is well understood. These overt activities and
i compilations of complaint records are the product of a small but in-

I fluentlal minority of the population. But, Borsky (7) notes that in
studies conducted in Britain and the United States, only iO_ of all

i persons with serious noise problems felt that complaining would haveJ
any beneficial results, Tbe actual level of dlsaffeetlon with noise is
therefore difficult to estimate.

Suburhan living In some areas is beginning to resemble the llf_

style in the cities, because of the limited use of the outdoors. The
Wyle EPA Report (4) notes that in an inereaslng number of instances,
it is no longer possible to engage in conversation at a normal voice

lev_l on one's patio because of noise intrusions; therefore the family

will tend to spend more time indoors. As noted earlier, the prevalence
of major noise sources in outdoor recreational areas is diminishing the

{ enjoyment of many activities associated with restfulness and quiet.
This might also serve to induce people to stay at home where they can
avoid dlsturbanc_s. _t might be speculated that_ taken as a _%ole,
these teodencies are divisive in naturu and contribute to make the

eaisting problems in our society even worse. This occurs because they

tend to separate and isolate individuals and families in contrast to an

expansion of interests and acEiviEies usually equated with healthy
living.

As demonstrated throughout this report, the assessments of the 1

effects of noise have been based on data frommany sources and are pre-sented in a variety of forms. This has resulted in statements (some
! highly quantitative, others primarily descriptive and often speculative)

I on such indicators as co_nuni_y responses, physiological and annoyance

measures and numbers of people deafened by noises. In dealing with this

array of information and opinion it is easy to lose sight of the fact

that they all deal with the same problem arna and therefore should not .
be considered independently. Rather, it is extremely important to into-

! grate these diverse findings by means of some unifying concepts. One
method of accomplishing this objective might be to fetus on the chafes-

! terlstlc noted previously_ namely the cumulative aspect of noise exposure.
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;,. This has already been identified as a major paran*eter associated with

@ loss of hearing. Isn't it also likely to have importRnt psychological
and sociological consequences since its effects are so far ranging and

intrude into most activlties, especlally those requiring concentre-
tlon or rest? It is a commonly experienced phenomenon that comparatively
minor disturbances can often be ignored but once they exceed some _hresh-

! _ _ old level, they destroy concentration and become a major source of
.uisancs.

The argument is often made that noise is not a major problem be-
cause people generally adapt to it. gorsky_ in summarizing the resul=s
of the Oklahoma City sonic boom studle% indicated that there was a

steady increase in the number of peopl_ "seriously annoyed" as the tests

progressed, despite a massive public relations compnign designed to
promote acceptance. (The later booms were iouder_ however, and this
factor may have affected _he findings. But since there were no booms

during the evenings the results might be accurate or even conse,.'vative.)
Public r_action to sonic boomscaused the military to reroute most of its
training flights to sparsely popula=ed areas. Laboratory and field
studies by Dr. K. Kryter (15) have generally confirmed the findings of

gorsky that widespread public reaction would occur if sonic booms were
a part of our everyday environment. Hiss Alice Surer (National Association

of Hearil,g and Speech Agencies) noted in her EPA testimony:

"The idea that people become adapted re nolsa is really a myth, As
I mentioned prevlously_ the circulatory system does not adapt. Also_

studies have sho_m that people who work in high noise levels during the
day are more rather than less susceptible to aggra_,atlon from noise after

work. The factory worker is more apt to explode at his noisy children
than the man who works in a quiet office."

Dr, Rene Duhos_ the distinguished microbiologist, experimental path-
ologist and authority on tha ecology of disease, stressed those two

factors in a paper given at a 1966 forum on environmental quality (28).
Dr. Dubos stated:

".., Modern man, like his ancestors, can achieve some form of

physlolo_ical and socio-cultural adjustmon_ to a very wide range of con-
ditions, even when these appear almost incompatible with organic survival.

The rapid increase in population during the nineteenth century occurred
even though the proletariat was then living under condit|:ons that most of
us would find almost unbearable ...
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"Because human beings are so likely to become adapted to many
undesirable conditlons_ and because they _end at present to mak_ econ_

omlc growth the most _pottant criterion of social bet_ermen_ it will

not be easy to create a climate of opinion favorable to the _mmens_ ef-
fort needed for the control of _nvironmental _hreats. Yet it is certain

that many environmental factors exert a deleterious influence on im-

portant aspects of human llfe, The reason this dan_er is largely over-
looked _s that the damage caused to human llfe by environmental insults

is usually so del_yQd and indirect that it _scap_s r_cognitien through
the usual analysis of cause--efac_ relationships.

"... th_ very fact that man possesses great abilicy to achieve som_

form of biological or social adjustm_n_ to many different forms of stress
is paradosically a source of danger for his wel£arm and his future. The
danger eom_s from the fact that it is often difficult to r_late the d_-

layed and indirect pathological oonsequnnces of environmental damage to
their p_Imnry cause."

Finally, it seems appropriate to present the views of the former
Surgeon _eneral of _ho United Statos_ Dr° _. H° Stewart, In his keynote
address to the 1968 Conference on "Nolso as a Public llealth Hazard", h_

states (27):

"Twenty years ago this fall, in the to,ca of Donora, Pennsylvania, a
combination of unusual weather conditions and fames from local factories

• produced as air pollution episode during which 20 people died and hundreds

more were made acutely ill. The same sort of thing had been happening
for a number of yQars, on a larger but less intensive scal_ in England_
Belgium and elsewhere.

"Of course we haven't had our Denote episode in the noise field.
P_rhaps we never will. More likely, our Denote incidents are occurring
day by day_ in communities across the Nation -- not in _erms of 20 deaths

specifically attributable to a surfeit of noise_ hu_ in _erms of more
than 20 ulcers, cardio-vascular problems, psychosns, and neuroses for

whlch the noises of 20th centruy living are a major cen_rlbutory cause.

_Must we wait until we prove every llnk in the chain of observation?
I stand firmly with Burvey's statement of 10 years ago. In protecting

health_ absnlut_ proof comes la_e. To wait for it is to invite disaster
or to prolong suffering unnecessarily.

"l suhnit Ehat thos_ things within man's power to control which

impact upon ghe individual in a negative way, which lefrlnge upon his
sense of in_grlty, and interrupt his pursuit of fulfillment, are hazards
to the publ_c health".
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