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FOREWORD

Noise is everywhere in modern society, As urban dwellers know,
it can be irritating, annoying, and confusing, It can interfere with
almaost all aspects of life, from carrying on a conversation to going to
sleep. Yet it is a difficult problem to address,

Noise is different from air and water pollution in several ways.
Special monitoring devices are not needed to detect it, Tt is always
near its source, whereas air and water pollutants can travel great
distances. Tt does not necessarily remain for a long time.

Sound is not necessarily undesirable: witness the pleasure that
we derive from the sound of wind in the trees or from a waterfall,
Nor does any clearly identifiahle quality of noise, such as loudness or
repetition, necessarily cause problems, as anyone who has listened
with pleasure to a rock concert, a Beethoven symphony, or the endless
pounding of the surf can attest.

Yet noise—especially in urban arcas—is a serious and growing
problem. One survey showed that noise and crime are the wo
leading reasons people want te move out of their whan neighbor-
hoods, Workmen's compensation payments lor hearing loss are rising;
states paid approximately $13 million and the federal government
approximately $17.6 million for such claims in 1977, A study of
gracde-school children showed that noise in the home was having
a greater impact on their reading perfonnance than grade level,
pavents' educational background, or number of siblings., Studies of
animals exposed ta high noise Jevels show that noise causes o marked
rise in blood pressure, There is even evidence that excessive noise
exposure may be correlated to fow hirth weights in habies.

Originally published as Chapter 9 of Envirtnmental Quality-—
1978: The Temth Annual Repurt of the Council on Environmoental
Quality, this report explores the elfects of noise, discusses how noise
problems can be measured and what can be done ahout them, and
describes actions now being taken at various levels of government to
abate nolse. We hope that it aids public understanding of the noise
problem and stimulates support for measures which will improve our

comnunities.

Gus Serrie, Chairmean
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NOISE

I have wished @ bird would {ly away,
And nat sing by my house all day;

Have clapped my hands at him from the door
When it seemed asif I conld bear nowere,

The fault must partly have been inme
The hird was not to blame for his key.

And of course there must he something wrong
[n wanting to silence any song,
Robert Frost

In rural New England in 1928, Robert Frost found his concentra-
tion interrupted by one of nature's lesser creatures, Today this smne
setting might well include the noise of a power saw, jet nirplane, or
snowrnohile. Maost of us would agree with Frost that the song of o
bird s part of the natural arder of things, even il it oceasinnally
annoys. The same canmot be said of the noise of modern, tech-
nolegical society, whicl can degrade the environment sl the cuality
of our lives.

Noist and quiet are relative teems, The physical inensity of sound
is measured ohjectively in decibels, but *unise’-—unwanted sound—
is also defined by subjective factors, such as setting and sources. To
the poet or naturalisy, for instance, quiet may mean the solitude of
the wilderness, where the natwral world lies undisturbed, “T'o the
urban dweller it may he reliel from the perpetual harrage of city
noises to be found in an apariment, home, or workplace, where noise
from traffic, construction, industry, or aircraft cannot penetrate,

Noise is acceptable at certain times, within certain bounes, and at
appropriate levels. Depending on the setting and source, even a loud
soung, such as the roar of Niagara Falls, may be pleasurable, Noise at
tolerable levels is an integral part of every vibrant city; the activities
that cantribute to the health of the city also generally produce naijse.
Rur in the past several decades, urhban noise levels have inereased at
a dramalic rate and nre contributing te urban decay.




Nearly half the U.S. population is regularly exposed to levels of
noise that interfere with such normal activities as speaking, listening,
and sleeping. Many people are subjected to high levels of noise in
their homes or at work. The suburbs near urban centers are heginning
to experience levels of traflic and industrial neise once confined to
the cities. And even deep in the country's parks and lorests, quiet is
often shattered by the noise of mutoreycles and airplunes,

Naise is primarly an urban problem, however. According to a re-
cent Gallup pell, urban residents consider quict one ol the most im-
portant qualities in an ideal neighborhood, along with (riendly people,
good housing, and low crime rates, Quiet placed ahead of cleanliness,
good schooks, nearby shopping, and low traffic on the list of qualities
respondents valued,?

The annual Bureaw of the Census suvey, conducted for the U8,
Department of Flousing and Urban Develepment (ITUD), has found
in recent years that noise is the most frequently mentioned undesira-
ble neighborhood condition in central cities (see Figure 9-1), Every
year of the survey, approximately one-hall of the respondents iden-
tified noisc as an undesirable condition in residential neighhorhioods,
Also, noise was ene of the twa leading reasons given by people whe
wanted to move from their neighborhoods beeause of undesirable con-
ditions the other was crime. In the 1976 survey, noise was mentioned
as an undesirable feature of the neighborhood three times as often as
crime.?

Neise is a major environmental factor adversely affecting the qual-
ity of people's lives. More than that, noise is also a health problem,
The next section explains the biomedical effects of noise, lollowed
by a discussion of the nature and growth of noise sourees in America,
and what can be done—and is being done—by municipalities and
states to contro) noise, as well as the federal role in assisting them, The
chapter ends with a critique of the present national noise abatement
effort and how it could be improved.

HEALTH AND WELFARE EFFECTS
HEARING LOSS

Perhaps the most serious consequence of noise exposure s its effect
on hearing. Because the number of high-level noise sources has in.
ereased sharply in recent years, potentially harmiul levels of noise
are found in many cities and urban areas. Tt is estimated that as
many as 20 to 25 million people—ahout 1 in 10 in the United
States—are expased to noises of duration and intensity suflicient to
cause a permanent reduction in their ability to hear? Of these, 10
to 13 million are estimated 1o be workers exposed 10 excessive noise
on the jobt These include agricultural workers, construction
workers, mine workess, and truck drivers, as well as [actory workers,

Hearing loss due 1o noifse exposure usunily ocours gradually so
that considerable deterioration may arccur heflore one is aware of the
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Undesirable Neighborhood Conditions in the United
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damage, The damage is irreversible. When the highly specialized
cells needed for hearing are destroyed by excessive exposure o noise,
they do not regenerate and cannot be repnired.® If hearing continues
to deteriorite, it becomes a handicap for which there is no cure$

Hearing lass has a profeund effect on the victim's life by interfer-
ing with speech, distorting sounds, preventing use of the telephone,
and creating a depressing sense of isolation,” Hearing aids do not
restore noise-datnaged hearing, although they can be of limited help
to sane people.

INTERFERENCE WITH ACTIVITIES

An estimated 102 million Americans—virtually half the nation's
population—are exposed to noise levels that may interfere with
everyday activities?

Noise and Sleep Noise can make it diffienlt to fall asleep, and can
interrupt sleep by causing shifts from deeper to lighter sleep stages.®
Although the apparent effects may only be a feeling of fatigue the
next morning, repeated interruption of sleep over long periods of
time, such as those experienced by many people living near high-
ways and airports, may have more serious eflects, The elderly are
usually more easily nwakened by noise.’®

Communications Interference Noise is an obvious hindrance to
communieation. It is of particular concern in education and in situa-
tians where safety may depend on hearing the spoken word or other
auditory warning signals, But the effect of noise interference on the
quality of activities at home—conversations, TV watching, reading,
or ather activities—should not be ignorad. At least 10 million Ameri-
cans—or nearly one in five—are affected, ! Even people with normal
hearing whao live in noisy places tend to reduce their communication
with others and avoid social interaction, They tend to simplify their
conununications, talk only when absolutely necessary, and repeat
themselves {requently.’

Effects on Work Performance Excessive noise scems to hinder
work efficiency even when communication is not necessary. In some
cases, pasticularly when close concentration is required, the accuracy
of work sufTers.*® Studies also suggest that high noise levels during
a task contribute to fatigue.™ If the home itself is noisy, the worker
may not find relief from the day's accttnulated stress during non-
working hours, In the words of Leonard Woodcock, former presi-
dent of the United Auto Workers, “They (auwto werkers) find
themselves unusually fatigued at the end of the day compared to their
fellow workers who are not exposed to as much noise. They com-
plain of headaches and inability to sleep and they sufler from anx-
fety. Our members tell us that the continuous exposure to high levels
of noise makes them tense, irritable, and upset.” "

A 1977 Quality of Employment survey by the U.S. Department of
Labor showee that 30 percent of the 2,300 workers surveyed in all
types of employment considered noise in the workplace a problem of
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some degree, OF those reporting the problem, 20 percent of the work-
wrs said that excessive noise was a major problem, another 20 percent
said it was a sizable problemn, and 50 percent said it was a siight
problem.?

NOISE AND STRESS-RELATED PROBLEMS

The idea that people become totally accustomed to nolse is a myth.
Although we may get used to constant fow-level noise, the human
body will make automatic and unconscious responses when exposed
to cither sudden sounds or loud sounds.’” Noise creates physiological
stress, Although most noise does not mean danger, our bodies still
react as il these sounds were a threat or a warning, In effect, the body
involuntarily shifts gears, Adrenaline is released. Blood pressure rises,
and muscles tense.!* If the noise is sudden, it does not even have to be
particularly loud fer these reactions to occur.

Growing evidence strongly suggests a link betwecn noise and cardio-
vascular problems, especially hypertension. Because noise is only one
of several environmental causes of stress, researchers cannot say with
confidence that noise alone causes the heart and circulutory prob-
lems they have observed, What they can point to, however, is o sta-
tistical relationship apparent in a number of field and laboratory
studies, Epidemiological studies, which have attempted to take other
factors into account, indicate that workers in noisy industries have 2
significantly higher rate of cardiovascular problems than those in quiet
industries.™ Tt could be that other actors, such as higher levels of
toxic substances in the noisier factorics, contributed to the higher
disease rates. But the studies strongly suggest that at least an associa-
tion with noise exists, Further researcly is necessary on this relationship,

In one resuarch project, rhesus monkeys were exposed to the kinds
of noises heard by the typical factory worker, The animals' systolic
Mood pressure jumped by 43 percent during 3 weeks,*® and tended
to remain high when the noise was shut off.2 A similar increase in
human blood pressure would mark the difTerence between a normal
person and one with hypertension, Some of the noises the monkeys
listened to each day were the ring of an alarm clock, the buzz of an
electric razor, street traflic noise, and 8-hour recordings of factory
noise.”

It may be that the generalized stress response to noise is also respon-
sible for effects on repraduction. Before birth, the developing child
is responsive to sounds jn the mother's environment, Particularly loud
noises have been shown to stimulate the fetus directly, causing changes
in the heart rate.*® Although definitive cause and efTect relationships
have not been established, studies of babies born te women living in
noisy areas have shown evidence of a significantly higher incidence of
low birth weight.* Such low birth weights are a statistically reliable
indicator of increased susceptibility to many serious health problems
for the newborn.®*

319-347 0 - HO - 2




Noise-related stress is associated with emotional problems as welk
as physiological symptoms, Noise can trigrer extreme hehavior, as
stories in newspaper files and police records indicate. For example, a
man shot a oy who refused 1o stop making noise owtside his apart-
ment,* Repairmen have been threatened with guns ** and motorboat
operators shot at #—all beeause of the neise they were making, Noise
can also inhibit or reduce helping or cooperative behavior, For exam-
ple, in an outdoor study, a person with an arm in a cast dropped an
armload of books while walking past a lawnmower, People were con.
siderably less likely to stop and help pick up the boaks when the lawn-
mower was running.®®

EFFECTS ON CHILDREN

The effects of noise on children are a matter of longstanding con-
cern. The effects discussed so far could be still ynore serious if they
interfere with normat childhood development. No one knows for sure
whether children are particulatly susceptible to noise-induced hearing
loss, but there are indications that hearing loss among children is
increasing.*® Among the more serious recent findings is the prelimi-
nary conclusion that grade scheal children exposed ta aircraft noise
in school and at home had higher bleod pressures than children in
quicter areas. The exact implications for their health are rot known,
but eertainly this finding is cause for serious coneern,

In addition, there are effects of noise on learning 1o consider, In
the early 1900s, “quiet zones” were established around many of the
nation's schools to reduce noises believed to interfere with children's
learning. Today, researchers hiave rediscovered that learning diflicul-
ties are likely byproducts of noisy schools, play areas, and homes.
Because they are just beginning to learn, children have more diffi-
culty understanding language in the presence of noise than do adults.
If children have to speak and listen in a noisy environment, they may
have difficulty developing an essentinl skill such as distinguishing
the sounds of speech.?

Reading ability also may be seriously impaired by noise, A study of
reading scores of 54 children in grades two through five indicated
that the influence of noise in the home was a more significnnt Tactor
affecting reading performance than the grades the youngsters were in,
the parents' educational background, or the number of children in the
family. The lenger the children had lived in a noisy environment, the
more pronounced the reading impairment®

Naise in the school can also have a detrimental effect. Tn a school
located next to an clevated railway, students whose classrooms faced
the tracks scored significantly lower on reading tests than did similar
students whose classrooms were farther away.™ In Inglewond, Calif,,
the effects of aircraft noise on learning were 5o severe that several new
schools had to be built in quieter locations. As & school official ex-
plained, the disruption of learning went heyond the time wasted
waiting for neisy aircraft to pass over. Considerable time had 1o be

6
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spent after each fly over refocusing students’ attention on what was
heing done hefore the interruption.®

NOISE SOURCES AND TRENDS
NOISE SOURCES

In the past 2 decades there has been a dramatic increase in the
number of nolse sources. There are more cars, trucks, notorcycles,
and other vehicles on our highways than ever before, There are more
office typewriters, more houses equipped with air copditioners and
neise producing “labor-savers,” and more industrial plants, One find-
ing of the Urban Naoise Survey, conducted by the U.S, Environmental
Protection Agency (EPA) in 1976, is that no single noise stands out

SOME WAYS TO MEASURE NOISE

Instantaneous AMeasurement  Sound is measured in decibels {dD}.
However, sounds of the same intensity (level) can differ in the fre-
quencies of which they are composed, Sound level meters have several
scales that electronically filter high and low frequencies in slighily
differcnt ways to produce single-number measures of the overall level
at a given instant, The “A scale” is most often.used to measure envi-
ronmental noise. Its filtering (weighting) causes it to respond 1o
sounds in much the same way as the human ear responds. All sound
levels in this chapter are A-weighted,

Equivalent Sound Level (L) Tecause many sounds fuctuate
from moment to moment, it is desirable to have some kind of aver-
age leve! to describe the nobe environment. L., is an energy average
of sound levels during a given periad of time, Tt is not the same as
an arithmetic average hecause “peak” levels contiin much mare
energty than the corresponding “valley” levels, Thus, in Figure 9-2,
the L., is about 58 dIi.

The major virtue of L., is that it correlates reasonably well witl
the effects of noise on people, except when the time of occurrence
(day or night) is relevant,

Day-Night Sound Level (L) Lyg s an L, Tor a 24-hour periond
with & 10 dB penalty imposed on sound levels accuring at night (10
pm. to 7 am). A typical use is for the characterization of noise in
residential neighborhoods, Excnples are shown in Figure 9-3.

Maximum Sound Levels  Another frecuently encountered meas-
ure is the masimum noise produced by a particular noise source, For
example, regulatory limits on noise emissions from products are fre.
nuently specified in terms of some maximum allowable noise leve], as
measured at o standard distanee, while the produet is operated in a
way that produces maximum or near-maximum noise, Obviously
such levels cannot be compared meaningfully with Lo, or Ly, values.

Source: Adapted From Protective Noise Levels, EPA 550/9-70-
180, November 1978, pp. 4-9.
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Figure 9-2
Typical Outdoor Sound Measured on a Quiet Suburban Street
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LEVELS IDENTIFIED TO PROTECT AGAINST EFFECTS OF NOISE

EPA has Identificd noise levels, which, if not exceedud, shauld pro-
tect against some of the worst effects of noise.? They include:

Ta protect against Lieg{ 2t hours) =70dD or less (equivalent
hearing loss: to L., (8 hours) =75d11)
To protect against Lan= 85 dB or less, outdoors
activity interfer- Lia=-5dB or less, indoors
ence and annoy-
ance:

The Ly, levels specified ave yearly average values. These levels inclade
a margin of safety and were derived, as directed by Gengress, without
considering the technical or economic feasibility of achieving them.
Therefare, they should not be viewed as EPA-recommended regula-
tory goals, but rather as lopg-range environmental goals,

in people's minds, [n areas not directly exposed to freeway or pireraft
noise, most people think of community roise as a general din, made
up of many sources rather than one or two. But of the noise sources
cited by those strveyed, vehicle noise sources ranked highest, par-
ticularly motorcycles, large trucks, and cars, Table 9-1 ranks noise
sources for arens with different population densities,

Although certain noise sources are perceived s more annoying
than others, it is the combination and total number of sources that
determine » community’s naise levels, Figure 9-3 gives examples of
sound levels that are voughly typical for different locations, It also
shows the tremendous range of sound intensities that e compressed
inte the logarithmic decibel scale, Every 10 dB increase represents
a tenfold increase in physieal intensity ¥ and approximately a dou-
hling in loudness as perceived by people.®

Outdoor naise levels are a function of population density, In the
medium and large cities of the nation, with populations greater than
100,000 and/or popalation density greater than 2,500 persons per
square mile, noise is definitely of increasing public concern. Objec-
tive measures confirm that noise Jevels are generally higher in cities
with greater population densities,

Figure 39— shows a mathematical (regression) line constructed
from a large number of studies showing the typical correlation be-
tween outdear noise level and population density, The scatter shows
that it is not possible to predict accurately the noise levels for a par-
ticular area from the population density alone. But for a large num-
ber of areas, or the entre urhan United States, it is possible 1o wse
the regression formula 1o estimate statistically the various local levels
of noise.

Since 1970, population growth in rural counties has surpassed that
of urban areas. Fowever, the absolute numbers of people living in
metropolitan areas have continued to increase,*
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Table 9-1
Noise Sources Considered “Highly Annoying"

{in araas away from the direct impact of franway or alrcraft naise)

i P = 3,000 {379%) 3,000 < p < 20,000 (51%) p > 20,000 (129)

| Rank Source %H.A, | Rank Source %H.A. | Rank Source %HH.A,
] Motarcycles 9.4 1 Motorcycles 13.2 1 Motoreycles 12.7

: 2 Hellcopters 5.3 2 Large trucks 0.0 2 Aulos 9.4
! 3 Autas 4.2 3 Aulos 7.4 3 Large trucks 7.3
I 4 Canstruction 3.7 a4 Construction 7.2 4 Construction 6.5
' 5 Airplanes 3,2 5 Sport cars 7.0 5 Sport cars 8,9
| & Sport cars 31 [ Canstant tratiic 5,6 ] Constant traftic 4,7
i 7 Large trucks 26 ? Small trucks 4,1 7 Ausas 47
i a Powear garden tools 1.4 8 Huses a5 8 Small trucks a1
i 9 Small {frucks 1.5 ] Alrptanes 3.4 9 Hslicepters 3.9
: 10 Constant traflic 1,5 to Helicopters al 10 Airplanes 3.6
11 Buses 1.1 11 Powar garden taols 21 11 Power gardan toots 1.2

£5.9 62,2 65,0

p = population daasity in peopla per square mile,
% H,A. = per¢ant of raspondanis highly annoyed by source,
Rank = rank etder nf noise sources that highly annoy respandents.

Source: U.S, Environmental Protection Agency, The Urban Noise Survey (Washington, D,C.: U.S, Governmend Printing Office, August 1977), p, 38,
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Flgure 9-3
Examples of Outdoor Day-Night Average Sound Levels
indB Measured at Various Locations
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Sourca: U.S. Environmental Prolaction Agency, Protective Nofe Levels, EPA

550/9-70-100, November 1078,
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Tahle 9-2, hased on 1970 population densities in urban arens,
provides estitnates of the numbers of prople exposed to various levels
of outdoor noise; the estimates are conservative because freeway
and aircraft noise are excluded, For example, at least 94 million peo-

Figure 9=4

Day/Night Sound Level as a Function of Population
Density

100

i

Population denshty thousznds of peope per squars mie

Day/night seund lovel

Source: U.S. Envlronmental Protectlon Agency, Pepulation Disiribution af the United
States as & Function of Outdoor Noise Lovels, Juna 1074, p. 15
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Table 9-=2

Estimated Exposure of U.S. Population to Various
Levels of Environmental Noise According to the
Urban Noise Model

(excluding freeway and airport naisa)

Urban Tatal Estimate Urban Tatal Estimats
Qanly Rural Only Rural
Estimnate Estimate
Added ta Added to
Lrban Modal) Urban Maodel)
Lay Milllans Milliens Ly Millions Millions
of peaple of peaple of peaple al poopla
sxposed axposcd nxposed oaxpotaed
34 134 180 59 67 67
35 134 179 60 59 59
36 134 177 61 51 61
7 133 174 62 44 a4
as 133 170 €3 37 37
as 132 168 64 30 30
40 131 165 65 24 24
41 130 161 66 19 19
42 i20 158 67 15 16
43 128 153 &8 12 12
44 126 180 69 9 9
45 124 149 70 7 7
45 122 148 71 5 -]
AT 120 146 72 4 4
48 118 135 73 E 3
49 116 130 74 2 2
50 113 123 75 1 1
51 110 118 % 0,889 G.889
82 107 112 7 0,559 0.589
63 103 108 78 0,332 0.332
54 99 100 79 0,187 0,187
55 a3 a4 80 0.093 0.093
56 a8 BB 81 0.039 0.039
87 81 81 82 0.012 0,012
1] 74 74 83 0.002 0.Q02
84 3] 4]

Source: W, J. Gallaway, K, McK, Eldred, M. A. SimpSon, prepared far the U.S"
Environmantal Protection Agency, Office of Naisa Abatement and Controt, Popu-
tation Distribution of tha U,S, as a Function of Quidoor MNoise Levals, 1974, pp, 25, 2B,

Ple—all in urban areas—are regularly exposed to outdoor noise levels
of Lyq of 55 or more. At least 59 million peaple are exposed to levels
of Ly, of 60 or more, and at least 7 million live in an urban environ-
ment where outdeor noise levels of Ly, of 70 or more are the rule.t®

Table 9-3 shows the number of people exposed to various levels of
noise (including airceaft and freeway noise) in the community, by
the source of noise, Urban uaffic and aireralt nolse are the over-
whelmingly important sources of all community noise levels for Ly,
levels greater than 60 dB, The situation in ather industrialized nations
is similar, with traflic noise an even worse problem, An estimated 40
percent of the U.S, population is exposed to Ly, of 53 or more,
versis 22 percent in Norway, 50 to 70 percent in most of Enrope, and
80 percent in Japan. But aircraft noise is relatively worse in the

13
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Tahle 9-3

Number of People in the Community Exposed to
Various Levels of Noise by Noise Source

{number of peapta in millions for each noise category)

Lan Urban Rural Alrs Rall Agrl. Fram Hama

(d8)  Teafhe Teaffic  erait colfutnl  Induatrial  Applie
Sites ance

a0 0.4 0,3

75 20 0.8

70 71 o2 2.5

&5 216 1.0 729 0.4

60 B4 28 199 nL1 1.6

B6 1020 48 500 2.4 0.1 6.3 15.0

Source: HBolt, Beranek, and Newman, Inc., prepared for U5, Environmeantat
Protaction Agancy, Office of Nolso Abatament and Controf, Naise in America (Wash-
ington, D.C., 1978}, p, 45, C-17,

United States: 13 percent of the population is exposed to Ly, levels
greater than 55, whereas only 3 percent is exposed to those levels in
Jupan and Eurape.

As previously mentioned, an estimated 15 million Americans regu-
larly work in potentially hazardous noisy environments. Many of
these workers are becoming increasingly concerned about the health
risks of working in such noisy conditions. According to an insurance
industry study, noise-induced hearing loss is the occupational health
hazard that affects most workers and for which finaneial compensa-
tion claims are greatest—nearly $200 million since 1969 for federal
employees alone.*?

TRENDS

Compensation Paymenls for Work-Related Hearing lLoss The
number of compensation payments has been escalating, espe-
cially in those industries with the noisiest imachinery.® Although union
activity and heightened worker awareness have partly influenced
this trend, the clims do not yet reflect the extent of the problem,
The amount of compensation that can be awarded to workers for
hearing loss varies considerably depending on the state,* but the
size of the claims is generally increasing.

The number of annual hearing loss elaims from federal workers
alone rose from 200 in 1966 to more than 8,000 by 1975.7% In 1977,
there were more than 6,000 claims at the state Jevel, resulting in
awards of approximately $13 million. At the federal level there were
approximately 2,300 claims amounting to awards of $17.6 million. '
Most of these claims, however, are not fully compensated due to re-
strietive filing criterin® The response of states to these claims varies
considerably, Only nine states compensate almost all of the nonfederal
hearing loss elaims.*® The prospect is that the number af elaims and
amount of awards will increase rapidly in the next 10 years, The cu-
mulative state and federal benefits paid from 1977 10 1987 could easily
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reach $0.8 billion, Given the rapid recent increase in the rate of
claims, this estimate seems based on rather conservutive assumptions
(7 percent annual cost of living increase in benefits; 10 percent
annual increase in mumbers of claims) ™

Road Traffic Noise Noise from road traflic is continuing to in-
crease. According to the EPA's Office of Noise Abatement and
Control, by the year 2000 noise levels will increase significantly and
so will the number of people exposed to these levels. Even now an
estinated 13.5 millian people in the United States are exposed to an
outdoor L.y of 73 dB or greater from transportalion or recreation
vehicles,®t a level sufficient to cause risk of permanent damage to
hearing.®* fven alter federal noise regulations take effect, overall
noise from cars, trucks, buses, and motorcycles will increase over time
because of the anticipated increase in the number of vehicles.

According to one projection, the number of autmmobiles may in-
crease from B4 million in 1877 to 130 million by 1985; and trucks
from |7 million to 28 million.®® Another source estimates that auto-
mobiles in use will incrense by 0.6 to 0.7 percent each year through
the year 2000.% Compounding the problem is the fact that the aver-
age levels of antomobile noise are likely to go up with the increased
sales of hoth 4-cylinder gasoline-engine and dieselengine auto-
mobiles, These engines are noisier than the V-8 gasoline engines,
which currently make up more than hall the auto marker.®® The
number of buses of various types {intercity buses, school buses) also
is expected to continue to increase.® Various projections may not
agree exactly on rate of growth, hut they all agree that the number
of noise sources is increasing,

Noise Emissions From dAiveraft I current regulations controlling
noise ermissions from aireraft are implemented, and if special takeoT
procedures are used, the land area exposed to aireraft noise Ly, Jevels
of 63 or greater will decrease from 2,169 to 1,30+ square miles by
1985, The number of adversely alfected people is expected to de-
crease from about 6 million to about 3.6 million by the year 2000,
althongly it then may grow again with increasing air waffic.” For
those affected, aireraft noise will remain a major problem. These
conclusions assume moderate growth of the airlines, e, a doubling
of the number of planes between (980 and 2000,

Noise From Rail Rapid Transit This is not currently nan extensive
preblem in the United States hecause most cities do not now have ril
transit. But for the ones that do, tiie noise problem can be serfous. In
New York City alone, an estimated 500,000 people are exposed 1o
rapil transit noise between 85 and 100 dB inside their homes.™ Ny
the year 2000, 325 miles of track will be added to the existing 570
miles of rail rapid transit in the United States, and 2,000 new rapid
transit cars will be added to the present fleet of 10,000, The new
cars and track will be quieter than existing stock. 1lowever, many
systems will be using existing noisy cars on new track or new cars on
ald track, Tn either case, without application of more noise ahate-
ment technology, noise levels will remain high.™
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Slx million peaple are exposad to noise leyels of 85 Lya or graster from U.S. alrports.
New York's La Guardia Alrport atecis ona million of these peoplo.

NOISE CONTROL AT THE LOCAL LEVEL

What can be done 10 contral the widespread arl rapidly growing
prablem of noisc? The federal government is issuing regulations to
recluce noise emissions from sone of the major offenders, Hut, for the
most part, these regulations apply only to new products and only solve
part of the problem. The major impetus for suecessful noise reduction
must b initited and carried through ae the loeal level, where noise
problems and solutionsre most apparent.

Althougly noise problems are often complex, many of the issues of
greatest concern to the comimunity can be solved through imaginative
planning and coordination of existing resources, Comnsanitios arnund
the country are employing o vaviety of measures, including in-use
controls, operational restrictions, land use planning, and regulations
an newly martufactwed products,

SURFACE TRANSPORTATION NOISE

In-use contrals apply 1o existing products already in use, as opposed
to continls op newly manufactured products, Tn one case, the user or
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owner is responsible for obeying the regulation; in the ather, the
manufacturer or seller is responsible. Ta early 1979, 16+ Incal com-
munities and 10 states had performance or in-use requirements for
automabiles. These programs range frons enforcement of existing lo-
cal, state, or federal regulations to stringent local laws that require pe-
riodic inspection of vehicles.®® Chicago, for example, designates two
special vehicle enforcement teams to monitor motor vehicle noise
from presclected sites around the city, The Department of Environ-
mental Control has approved sites, based on measnrement speeifica
tions that recuire a clear area within a 100-faat radius of the noise
meter in arder to get accurate readings. The biggest enforcement
problem Is being able to prove that somebody exceeded the noise
limit. Improper measurement techniques ean result in different read-
ings from the same vehicle at different measurement sites because
sound is reflected from buildings or other ebstructions, When a viela-
tion aceuss, the measurement team notifies a police car to apprehend
the offender.”

Colerado Springs has a particularly vigorous noise control program,
which focuses primarily on in-use cantrol of metor vehicles, City
patrelmen, certified as noise technicians, work chiefly on noise control,
although they are qualifiec to perform normal police duties, A vigor-
ous enforcement system with stringent penalties for violators, com-
bined with the support of the community, the City Attorney's Office,
and the municipal judges has resulted in a highly etfective program.®?

Area and time restrictions have also praven to be effective opera-
tienal controls. Routing trucks away from residential or high traffic
areas is a commaon measure that also applies to safety and peneral
traffic management,” loth Denver and Colorade Springs restrict
noisy trucks frem traveling in certain areas during night and early
marning hours, Chicago does not allow garbage collection at these
times.

Land use restrictions and urban planning to reduce noise are prov-
ing among the most effective and cost-efficient local alternatives.
However, where serious problems already exist, such as heavy traffic
noise on a highway adjoining a schaol or hospital, noise barriers can
be constructed. For instance, in Portlind, Oreg., noise barriers will
bu built along 2 major street to proteet nearby residents, In addition,
some houses and apartments will be purchased by the city and the
residents relocated to quieter arcas,™

Advance planning for mass transit and road development should
include noise contral measures, Many cities are designing mal] transit
systems to provide quick and efficient transportation into and around
the city. Buses are the predominant users of these transit malls, which
concentrate bus traffic in a single corridor, When the malls are
located adjacent to pedestrian malls, or in business or residential
areas, high levels of noise exposure aften result. Portland, Oreg. was
recently faced with such a problem, and is now experimenting with
retrofitting of buses to make them quieter," New York Gity is cur-
rently designing o bus/pedestrian mall—the  Broadway  Plaza
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Project—and is incorporating noise control into its plans, The purpose
of the project is to clean up the Times Square area and to reduce
vehicular noise by rerouting traflic. The bus-boarding areas will be
at the edge of the mall, which features shops, restaurants, and
theatres,s

Lacal governments may apply noise regulations to & wide range of
newly-manufactured products, Chicago has established noise limits
on newly-manufactured vehicles, construction and industrial ma-
chinery, and some equipment used in residential areas,® Although
many state and municipal governments are currently regulating the
noise levels of new products, EPA is chargecl with developing uniform
nationa) noise emission standards for certain products it determines
are harmful to the public health and welfare, EPA is drawing on the
data and experiences provided hy states and localities in developing
the federal regulations. EPA intends these regulations, when they go
into force, to preempt all existing state and local noise emission laws
that are not identical to the federal standard, swhich should eliminate
the problems manufacturers would otherwise face with an assortment
of state or local noise level requirements, State and local governments
would not be preempted from imposing additional sale or in-use
restrictions on the same products.

AVIATION NOISE

As airports and air traffic continue to increase, the progress made
in aviation naise control will ultimately be in danger of being re-
versed, Aviation noise is a complex and controversial issue invelving
n varcty of jurisdictional responsibilities, regulations, and Iaws, No
easy solutions exist, partienlarly where airports are already surrounded
by hundreds of thousands of people, as the pictures and Table 9-4
illustrate, However, some remedies can be achieved through effective
planning and cooperation,

Table 94

The 10 U.S. Airports With the Largest Populations
Exposed to L« of 65 or More

Alrpo
port P e Alrport PR

or Mare or Mara
Now Yark—Ln Guardla 1,057,000 Las Angales 292,004
GChicape—~0'Hara 771,000 Miaml 260,000
Now Yark—JFK 507,000 Danver 180,000
Boston—Logan 431,000 Claveland 128,000
Nownrk 431,000 San Francisco 124,000

Source; U.S, Departmant of Transpartation, Aviation Noise Abatement Folicy
{Washlngtan, D.C.: U.S, Govermant Printing Otfice, 1976), p. 20.
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The Federal Aviatien Adminisiration (FAA) has primary respon-
sibility within the federal government for civil aircralt noise and has
established noise emission standards for most types of nonmilitary
aircrafe (“newly-certificated abreraft™), as listed in greater detail
later in this chapter, Despite the standards, aireraft noise will remain
a major national problem in the futre because of the growh in op-
erations. Hecause airport noise s also a local problem, it must also be
ameliorated through local actions by aivpart proprictors.

For airports not already focated in developed areas, planning to
achieve land use compatibility is an option available to local officials
for cantaining excessive aircralt noise within the airport’s houndary
or in areas with compatible land uses near the airport, Far instance,
developiment at an airport can be planned to reduce the effeets of fu-
ture noise growth. The location of runways, termina! buillings, ne-
cess roads, and other facilities influence the amount and location of
futm‘c ]lDiS(.‘. SOUrces,

State and local governments and urban planning agencies can
plan and control compatible land use activities near airports through
zoning, and Jimiting the number of sewer ar water approvals and
building perinits, Soundproofing schools, hospitals, and other build-
ings, and reguiring insulation of apartments, homes, and puhlic build-
ings near airports may be feasible alternatives, although they are Jess
effective,™

If finaneial resources are available, the airport and Jocal anthori-
ties can buy adjacent land areas 1o insure their use for compatible
purposes such as incustrial or recreational development. Buying air
rights or casements is another aption that compensaes the awners of
the noise-affected land, but on 2 ene-time hasis, without eliminating
noise damage.” Zoning is another alternative, but it is subject to
change due to the pressure of urban expansion.™

Airport noise expostre often transeends zoning jurisdictions, caus-
ing additional preblems.™ The construction of the Dallas-Fort Worth
Regional Airport is considered to be an example of successful land
use planning invelving wmultiple jurisdictions.™ In spite of the air-
ports huge size and extensive buffer areas, planners determined that
there wonld still be substantial noise exposare beyond the airport's
boundary (se¢ Figure 9-5), One of the planning strategies invalved
rezoning the afTected area, which had originally heen designated for
resiclential development, A campatible land use study indicated that
the landt had high potential as an airport-retated industrial park, not
only hecause it would be compatible with the adjacent airport, but
also hecanse it would provide & higher tax hase for the city, As
vesult of the findings, a new vening district was written into the city's
existing zoning ordinanee,™

But, as the Dallas-Fort Worth case illustrates, these solutions are
never permanent. As the area surrounding the airport is developed
and land values increase, pressure builds 1o develop the area further.
For example, the city of Trving, vext to the airport, recently reroned
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Figure 9-5
Dallas-Fort Worth Regional Airport and Environs

]

Dalias/Fl. Worth Alrpont

==mmammenn Aliport bubidings
88 088 Liyoliniy

o Boundaries of
htes toise
SIPOSLras 20188

Source: Adapted lrorm U.S. Dapartment of Tranaporiatlon, Alrport Land Use Com-
pallbliity Planning, AC 160/5050-6, 1877, Appendlx 4, p. 9.

inclustrial areas to allow residential construction, Thus noise exposure
may becume a problem despite initial kanel use planning.™

Dulles International Atrport, near Washington, 1LC., is an exam-
ple of what can happen around an airport—cven a new airpart with
plenty of growing raom—when there are ne strict land use contrals or
accurate forecasts of projected growth in air traflic. Since 1973, pro-
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jections of arcas that wonld be alTected eventually by aircraft noise
were incrensed on several peeasions,™ These revisions put additional
pressure on the 1972 policy of & nearby county to ban residential de-
velopment [rom areas considerecl “generally unacceptahle” The
county recently modified its policy 1o permit new residential construc-
tion in an area expected to have noise levels by 1993 ranging from
“generally unaceeptable” to “intolerable,” by 11U and VA stand-
ards. The new policy will prehibit residential construction only in
the “intolerable” yone, In the other arens, classified as “generally un-
acceptable,” builders will be required ta install acoustical insulation
in houses and 10 give buyers a warning,™

Airport proprietors have the authority to impose certain opera-
tional controls to reduce noise, such as scheduling engine run-ups at
times of least anmoyance or establishing landing fees based on air-
craft noise characteristics or time of day. The proprietor can also
make improvements in airport design, land acquisition, and other re-
strictions on aiport use {within appropriate cost, safety, and effi-
ciency limitations). The proprietor may take further measures, such
as using preferential takeofl and landing flight tracks that aveid
noise-sensitive areas, or requiring that sircrafe land farther down
runways away from residential arens, 7

The Huntsville-Madison County Jetport in Alabama is & good
example of combining land use and operational controls to contain
aircradt nofse, Although the airport was built in an open countryside
essentially free of noise compatibility problems, expanding urbaniza-
tion in the area led to the development of u land use plan, Opera-
tionnl controls were designed 1o keep jet aireraft away [rom
residential areas after takeofl, Controls on new develapment were
also established 10 encourage commercial and industrial uses of the
areas facing heavy exposure,t®

‘The Huntsville Jetpert is one of approximaivly 600 airports ecerti-
fied for air carrier operations that transport passengers or cargo on
fecerally approved routes, About 7,000 airports have no air carrier
operations and are used only by general aviaton traffic.™ The gen-
eral aviation aiyports have fewer FAA restrictions and afford more
opportunity for lacally iniliated noise contral measures,

‘The citizens of Torrance, Calif., encouraged various noise control
measures, beginning in 1977, to abate noise fram small planes. Noise
contours and appropriate data were eollected for several years. Data
revealed that almest 98 percent of all operations remained below
single-event maximum levels of 82 dB at the airport property line,
This level was determined to he a reasonable limit for all aireralt
operations, Furthermore, the number of operations at the airport's
fiying school {where student pilots practice takeofls and landings)
was restricted, thereby reducing the number of aperations. A earfew
with reasonable exemptions was also enacted to limit night Mliglas,
Inr addition, nigin flights had to meet a more restrictive 76 dB limit
at the airport houndary.*®
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Pilots who cannot meet the 82 dl linit are sent natification letters,
Most of these pilots have responded and cooperated, Because some
pilots had difliculty operating their planes within she specilied nojse
timit, a California court ruled that it would be discriminatory to im-
pose fines for all violations. But when there are violations of the
curfew or the restrictions an practice landings, fines may he imposed,
Of the 24 pilots cited foy vielations to date, most were fined an aver-
age of $100 plus court costs. With gram assistance from the FAA,
the airport is currently condueting s study to quantify the degree nf
noise control achieved

OTHER LOCAL GOVERNMENT ACTIVITY

In the past decade the number of lncal nolse control ordinances
has increased dramatically, In 1972 anly 59 municipalities had some
type of noise faw, By 1977 that number lind grown to 1,067, Taday,
more than 30 percent of the U.S. municipal population lives in
lncalities having some degree of noise legislation,®

Most cities and lecal governments use it number of tools for aoise
control, with varying degrees of success. Velicular noise coniral,
propecty fine standards, building codes, sonndprooting, site planning,
zoning, public education, and noise abarernent planning are several
components of effective community noise conral programs,

Most prevalent is the property line standard, which is designed to
protect people from their neighbors® noise at the property line, These
standards are relntively easy to incorporate into a municipal zoning
ordinance and are generally effective, They usually apply 10 non-
vebicular nolse sources sucl as power plants, rail yards, Iactories,
constructinn sites, or nir conditioners on commercial or residential
property. The majority of property line standards establish a maxi-
mum noise level that is enforced at the property houndary of the
offending source.*! They are usually enforced on a complaint basis.

Construction noise is usually regulated hy restricting work activity
1o daytime hours, generally 7 iun to 6 pan. Often specific types of
equipment have maximom allowable noise Jevels, measured from a
distance: af 50 feet. EPA is proposing standards for several pieces of
equipment, such as pavement breakers {or jack hamimers) and rock
drills,*® which will alleviate pare of the preblem, especially il localities
help enforee them. A federn] standard lmiting notse from newly
manufactured portable air compressors is already in effect™ But
soutce regulations will not be suflicient to contain construction site
noise in muny cases. Many conununities will need to continue to use
some form of property line standard and require noise barriers or
other ineasures o control excessive site noise?

Communitics seldom wse building codes for noise control, although
speeifications for new construction and renovation of older buildings
can signilicantly reduce noise in the finished buildings,"™ Although
the construction industiy say be generally knowledgeable in noise
coptro] technicues involving building materials, this knowledge does
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not always translate into action at the level of the individual worker.
Also, most toeal jurisdicuions lack personnel with knowledge of noise
measurements and controls to enfarce the codes,™

Some municipalities are establishing energy requirements for build-
ing construction that ean have the added henefit of reducing noise.
For example, the Housing Insulation Aet in Califernin has led 1o
more effective building codes in the state, In San Diego, where n
genenil review of all building plans is required, noise prevention
measures have been successfully enforced,*

Site planning is another effective oo} minimizing noise exposure
of a huilding from some outside source. The amount af cumulative
noise in an area is influenced by arrangement of buildings and strue-
tures in future development plans; distance from railvoads, express-
ways, wnd industrial arcas; and the type of terrain and vegetation ¥

Despite the apparent increase in the nunher of noise contral Jaws,
few cities have comprehensive noise laws and even fewer have effec-
tive noise control programs, Most local noise ordinances address only
a few noise problems and do not consider noise a multisource prob-
lem, with eich source contribuling to the total noisc level, For
example, there are fewer than 80 cities that have quantitative, com-
prehensive noise limits regulating land use, motor vehicles, and con-
struction.*® Maost municipal officials consider noise o growing problem
in the community, but may underestimate it heeause they rely heavily
on complaints for their perception.® Witheut the support of local
elected officials, community residents will not receive the benelits of
comprehensive and eflective noise control,

Although more cities are establishing noise control programs, there
is a severe Iack of funding available 1o implement them, Some of the
largest progratns, such as New York's and Chicago's, have experi-
enced significant budget reductions,”

One effective program, launched and maintained on a modest an-
nual budget of abour $0.57 per capita, is the community noise control
program in Salt Lake City® After an unsuccessful attempt Lo insti-
tute a program that was too broad and unenforceable, a more specifie
program was developed that focused primarily on vehicular and
preperty line standards, The city is also assisting seven neighboring
comumunitics in noise control efforts,

STATE NOISE PROGRAMS

State programs are also underfunded, which generally means that
ordinances or other regulations cannot be implemented. In 1977, 27
states had enacted noise legislation, hut anly 20 states had budgets
to suppart this legislation (see Figure 9-6). Only 11 states were
spending more than $0.0t per capita per year on noise control
programs,*

Furthermore, most of these states have provisions to regulate only
one or two categories of noise sources, usually motor vehicles and
recreational vehicles (particularly snowmobiles), Only four states—
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Flgure 5-6
State Noise Expenditures per Capita

Source; U.5, Environmantal Protection Agancy, Stafe and Local Nolse Control Ac-
tivities, 1977-1978, May 1879, p. 4-17.

California, Naryland, Qregon, and Washington—have legislation
regelating as nmany as three or four types of noise sourees "

Despite the limited resources available, states ave in a unique posi-
tion to take a feadership role in sieh matters as providing wechnical
support o localities or establishing statewide regulations, Staewide
regulations, such as noise limits for vehicles and L use zones, wo-
yether with state assistance in mplementaion, provide localities
with the opportunity Tor low-cost neise control, In California, the
State Vehiele Cade preempts afl locald vehicle noise laws and restricts
the amount of noise that can be preduced by both new and alder
vehicles, The state enforces noise controls on sales of new
vehicles, Enforcement of in-use regulations is shared, with
the California Highway Patrol covering state  highways and
lovalities covering the other voads, Tn some cases, such as regulations
aimed at faulty mufller and eshaust sysiems, enforcement requires
only an ofticer’s professional judgment that the sysiemn has deteri-
arated, Palo Alle has been enforcing such a Iy for several years and
has experienced it dramanic decrease in the number of noisy vehicles
operating in the ¢ity.®

Illinois used California's expericnce with statewide vehicle regu-
lations as & model in developing its own standards, The objective
of the Ulinois program was not only 10 reduce the general level of
road noise hut alsn ta control the few vehicles emitting excessive
naise. The rulemaking process included four publie hewmings, de-
tailed studlies of noise control alternatives, and cost estimates.

The [Hinois law regulates wmotor vehicles by weight, with an extra
allowanee for snow tires, so that each type of vehicle is as quict as
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praciical. License plate cocle Jetters, which are Tused on gross vehicle
weights, assist in erforeement of truek standards, Seseral sther pro-
visions contribute o ordinance enforeesnent, sucl as stationary st
i at weighipg stations and nonitoring noise levels from many
roaclide Tocations. ™ The Minois regulivions requine adequately
maintained exhiust systemny onall vehicles, Although vehieles with
Goahy mdllers make up oty o sall percentage of the wiad vebicl
papulition, they are the noisivst vebicles on the road ™

There iy wach that states can da for pewlymannlaetared preod-
ucts, within the fewmework of foderal precinption, Pederal noise
regulation of newly mannlaciueed products precmpts all sinilar sute
and local laws, Such uniform natioral regultion of major noise
problems at the souree is o key element in the national noise strivteyy,
But state recnlations can (1 an ingoediate need in arcas where fed-
eral involvement is severnl years away, snd they can regulate prod.
ucts not covered by federal standiyds by deinonstrating that certain
levels are [esible, Some state action lias influenced manufacturers
so effectively than federal standals sy not e needed, For exaple,
by establishing noise limits on new snesvinobiles sold within their
boundaries, 14 states helped induce the snovwannbile industry to adeo)st
i 78 dB limit for all the newly manufaciured machines, compsured

Aftor 14 states ndopted noise limits for snowmobiles, the industry Hself sel &
78dB limit for atl new machinas, Several years aga, noise levels from some new
snowmpblles went as high as 100dB. Pholographer: Cocll W, Stoughion,
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with noise levels from these machines as high as 100 dB several yewrs
:lgu'lflﬂ

When federal regulations have already heen ssued, states are aid-
ing the enforcement process by adopting identical standards and
vigorowsly enforcing them, For instance, all states with in-use truck
regulations have adopted the EPA-enacted Interstate Motor Carrier
Regulation,'*® Hecouse the U.S, Department of Transportation's
(IDOT) Federal Bureau of Motor Carrier Safety, which is responsible
for enforcing the regulation, has limited resources, states and locali-
ties need to help enforce the regulations.

The Federal Aid Highway Act of 1970 requires that noise control
be parcof the planning and design of all federal-aid highways, or the
Federad Highway Administration (FHWA) will not approve high-
way construction.’™ The 1973 and 1976 amendments 1o the act allow
federal funding of noise abatement along existing highways, FITWA
also requires that state highway agencies furnish lacalities witls infor-
mation on noise and land use,™

The construction of noise barriers is the most cominon neise abate-
ment methad used in the highway system oday. In Minnesota, more
than 50 such projects have already heen approved, resulting in more
than 20 miles of noise barriers, Funding for the program was initiated
by an amendment to the 1975 gas tax legiskwion providing that | per.
cent of the state’s annual gas revenuces would be spent on noise ahate-
ment along the interstate highway systenma. The federal government
provided 90 percent matching funds, for a total of roughly $12
rnillion. 1%

However, it Is estimated that it would 1ake thousands of miles of
highway harriers to bring noise levels down from the 70 10 75 dB
range to the 60 te 65 dB range. Furthermaore, the high cost of barviers
means that they should not be relied upon as a general enre for
highway noise 207

The example of Cerritos, Califl, shows how state requirements for
land use planning can help comemunities handle their noise problers,
Three major highways are aggravating noise expasure in this rapidly
growing suburban Los Angeles commumity. State law, which requires
all communities to include noise control in comprebensive phnning,
has enabled this community 1o aet foreefully in addressing the proh-
lem of highway noise, The local government, backed by strong state
and public suppart, has endorsed stringent noise requirements Tor
new residential construction. Through a permit process, developers
are required to incorporate noise control into the architectural design,
to use soundproofing construction materials and techniques, aned to
erect noise hirricrs o

Chalifornia has also taken the lead in the area of avintion naise, as
the first state with airport noise limits. Regulations adopted under o
1969 law impose limits an tatal airport noise, and include a variance
provision with annual hearings and renewals to insure progress towied
eventual compliznce.'®
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Illinois is considering a statewide noise regulation that would re-
quire airport operators to meet specified day-night average noise
levels {Lqgn} using whatever means necessary, The propoesed regula-
tion could have a significant impact on O'Hare International Air-
port, which might require a night curfew on flights or some form of
waiver in order to comply. ™

Maryland has recently enacted iegislation 1o control airport noise
impacts by propesing “noise zones” around its airports that would
become more stringent as new, quieter aircraft ave introduced. Mary-
land is the only state that owns its major airport, which gives it wider
options in influencing the situation, ¥

Virginia has started to implement statewide land use regulations,
including a provision for land use around airports. The state is provid-
ing technical assistance and devising methods to achieve compatible
land use around existing airports, including Dulles,'1?

THE ROLE OF THE FEDERAL GOVERNMENT

NOISE STANDARDS FOR NEWLY MANUFACTURED PRODUCTS

The Noise Control Act of 19727 directs EPA “to promote an
environment for all Americans free from noise that jeopardizes their
health and welfare.” Tt specifies that EPA shall regulate new products
in commerce that are “major sources of noise” and shall establish
naise labeling requirements for noisy products and for products de-
signed to reduce noise. In 1978, Congress amended this [egislation
with the Quiet Communities Act ¥ 1o encourage the developuent of
noise control programs on the community and state level, The
amendments pravided a necessary link and balance between the fed-
eral regulatory program and local noise control activities.

EPA began the rulemaking process by examining transportation
and construction noise, the primary concerns of most local eommuni-
ties, The agency studied various products—such as trucks, motor-
cycles, and jack hammers—and considered a bread range of fuctors,
including the absolute magnitude of the noise emitled in typical
environments and whether the product is used in combination with
other noisy products. EPA’s principal ohjective was to improve the
health and welfare benefits 10 the public by Jewering noise emissions
from products identified as major noise sources, This was the central
theme of the 1972 Act. Also considered was the available technology
and the costs to both the manufacturer and the consumer of reducing
the noise levels of these praducts,

Since 1972, EPA has identified 10 products as major noise sources:
medium and heavy trucks, motoreyeles, buses, garbage trucks, wheel
and crawler tractors (used in eonstrurtion), portahla air COMPEPSSOTS,
pavement breakers (or jack hammers), rock drills, power lawnmow-
ers, and truck refrigeration units (sec Table 9-5).
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Tablp 9=5

Federal EPA Product Regulations (Noise Emission
Limits on Newly Manufactured Products)

1976 1977 1978 1979 1980 195! 1982 1983

Portable air compressors F E E
Madium and heavy ifrucks F E k]
Wheel and crawler tractors P F» Ee
Garbapa  trucks  (truck. P F En Se
mounted solid wasta com-
pactor)
Buses--schoal P Fe E»
city
Intercity
Motoreyclas p Ffr  Es

Identified as Maar Noise
Saurcas: truck-wransport
ratrigeration unlls, powar
lawnmawors, pavament
breakers, and rock drifls

Under Cansideration: light
vahlcles, tires, chaln saws,
construction equipment

P=proposad,

Fi=final regulations issued,

E=rule goes Into effect.

S=more stringant noisa limlts go Inta effect,
s Projected dates,

Source: U.S. Environmental Protection Agency, Olfice of Noiss Abatemnent and
Cantrod, EPA Nalse Control Program, Prograss ta Dale (Washington, D.C.; U.S, Govarpe
mant Printing Office, April 1979).

Besides standards on newly manufactured products, EPA bas is-
sued in-use regulations for locomotives and rail cars used in inter-
stute commerce and has proposed them lor other railroad equipment
and facilities. These regulations are enforced by the Federal Railroad
Administration of DOT,

Since 1075, interstate motor carriers also have been cavered by
EPA’s in-use standards, which have proven cffective in getting the
waorst noise offenders off the highways, The Bureau of Motor Carrier
Safety of DOT actively enforces these standards,

FAA is responsible for issuing noise limits for new types of aircraft,
The Tederal Air Regulation (FAR) noise limits on new types of ajr-
craft were cstablished in 1989 ** and in 1977, and now cover most
types of aircraft including jet transports and propeller-driven air-
eraft.’" There is also a “retrofit or replacement” rule requiring all
existing subsonic jet transport aircralt to meet at least the 1969 limits
by 1985, In 1979 FAA proposed noise limits for new helicopters,

An important development in 1978 was the resolution of the Con-
corde issue,”™ The original 16 Concoreles were allowed to continue
operating in the United States, although with various restrictions,
The FAA did not rule on which airports they could use, but left that
decision to the 13 individual airports identified in the environmental
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The 16 Concordos oporating in tha United States at times oxceod the nolse lavels
altowed for subsonlc alrcrafl. No mare Concordes are expecied to ba bulilt.

impact statement accompanying the FAA rule. Dulles {Washington,
D.C.) andd John F. Kennedy (New York) airports have received Con-
cordes becawse they were part of FAA's ariginal 16-month test pro-
grani, The Concordes also use Dallas-Fort Worth and, in the near
future, may use Atlanta. The TAA prohibited scheduling of Con-
corde flights to U.S. airports between {0 pan, and 7 aan, locad tine,
and prohibited modifications to the aireraft that would increase their
noise. FAA also issued pew aireralt noise rules for all Concordes
after the first 16; those rules are equivalent to the noise levels pre-
seribed in 1969 for newly designed subsonic aireraft, The fact that
enly 16 of the first generation Concordes can operate in the United
States limits the amount of noise impacts they can create; it will be
up to local authorities to determine how the noise impacts are distrib-
uted amaong airports,

OCCUPATIONAL NOISE

The protection of workers from excessive noise on the job is an
area of increasing public concorn and controversy, The Occupational
Safety and Health Adwministration (OSHA) is charged with devel-
oping and enforcing rules to prevent excessive noise exposue.
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OSHA's mandate is that no employee should suffer material impair-
ment of health or functional capacity even if the employee is regu-
larly exposed to a hazard covered by an OSHA standard for the je-
riod of his working life}*®

There has heen a federa] standard in effect for some time to pro-
tect workers from noise exposure, Maximum limits are a function
of the exposure time, For example, an 8-hour exposure to 90 dI}
would constitute 2 maximum pennissible daily exposure; so would
115 dB for 15 minutes, The level at which the standard should be set
has been a matter of controversy. OSHA propased a revised stand-
ard in 1974 (int would keep 90 4B for 8 hours, but would tighten
other parts of the existing regulation, This propased revised standard
has not yet been adopted, On the basis of researeh studies, EPA con-
cluded that the 90 dB was not adequately protective, Under authority
of the 1972 Act, EPA recommended that OSHA adopt a mare strin-
gent standard of 85 dB for 8-honr exposures, ns well asa 3 dB ar
“equal-energy” rule instead of the present 5 dB rule for trading ofl
duration for intensity,}®

The economic costs associated with workplace noise regulations
have been difficult to detennine, One analysis has shown that U.S.
industry would have 1o spend wp to $10.5 billion to comply im-
mediately with the 80 dB requirement and an additional $8 hillion
to comply with an 85 dB requirement, Substantially less wouldl
he required §f the period allowed te achieve compliance were
lengthened, 30

Hearing protectors have sometimes been advocated as an all-pur-
pose alternative to engineering contrals of noise, but they are an
inferior alternative. It s true that hearing protectoss are by far the
least expensive method for reducing noise exposure, but there are
several disadvantages, The main problem is that workers resist wear-
fng themy, either hecause they need to hear the sounds around them
for reasons of safcty or communication, or heeause the devices are
uncomfortable, In addition, their eTeetiveness in practice is limited,
A recent study by the National Tnstitute for Oceupational Safety and
Mealth surveyed 168 warkers wearing earplugs on the job. Tt re-
vealed that half of the warkers twsted were getting loss than one-third
of the decibel reduction specified by the manufacturer, cither be-
cause they were using the wrong sive earplugs or not inserting them
properly. ¥

LABELING

For products capable of making noise that could adversely afTect
the public health and welfare, EPA is responsible for praduct labels
ing to provide information to the prospective user on how much noise
a product generates or how well certain preducts, such as hearing
protectors or acoustic tile, reduce noise expasure, 2

EPA has propesed a rule for abeling hearing protectors ¥ and
expeets to issue a final rule in 1979, The ageney has developed mini-
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mum standards for voluntary labeling programs that may be sub-
mitted to EPA for review and, if consistent with federal guidelines,
may be adopted ns an alternative 1o federal labeling requirenients.

FEDERAL ASSISTANCE TO STATES AND LOCALITIES

Becawse federal standard-setting alone cannot achieve desirable
community neise levels, state and local programs are an essontinl
complement. The Noise Control Act as inodified by the Quiet Com-
munities Act provides the [ramework for a federal partnership with
states and localities in achieving 2 batanced national noise control
progeam.

One [acet of this partnership s EPA's program for financial as-
sistance to help communities launch noise contral programs, This is
not long-term assistance; instend it is designed to help communitics
identify their particular noise problems and build programs in
response,t**

Other federal agencies offering financial support for naise contral
include the Federal Highway Administration which, is mentioned,
provides funding through states for naoise harriers and other meas-
ures.'*® The FAA has an Airport Development Aid Program (ADAP)
fund of approximately $500 million per year, part of which is avail-
able for land purchase and noise abatement measures around air-
ports, As of December 1978, FAA has spent almost $22 million for
noise control under this program. FAA has also given about $1 million
to Jocal airports for noise planning.®" The Department of Delense
has a program to reduce the impnct of noise near its military airfields,
which includes purchasing of Iand and easements around them. Tn
Florida, for instance, the Navy's Cecil Field is surrounded by the city
of Jacksonville. The Navy has spent $1.9 millian to buy land interests
for no-building zones at the end of the runways and has also encour-
aged compatible land use zoning by the city. 7

HUD has a uniform policy, applicable to all fonins of HUD
assistance, that requires noise planning in new resideniial construc-
tion or in substantial rehabilitation of existing units with unaccepuable
noise levels.’® The policy was updated in 1979.% Both VA and
HUD have policies of not approving martgage assistance for housing
in excessively naisy areas,

Regional Technical Assistance Centers, provided by the Quiet
Communities Act, will he established under EPA sponsarship at
universities or other institutions with expertise 1o assist communities
and states, BPA will fund ac least one center through each of jts
regienal offices,

In EPA's Each Community Helps Others (ECHO) program,
communities share their experiences in noise control with other cities
and towns, through eonununity noise advisors, ECHO advisors are
experienced in various aspeets of noise cantrol and serve on a volun-
teer hasis to provide onsite assistance for particular noise problems,'
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EPA is craphisizing the creation and strengthening of state noise
contral programs, States can assume el of the responsibility for
providing techmical assistance to corumunities, in the marner of e
federal LCHO progran,'™

URBAN NOISE PROGRAM AND OTHER INTERAGENCY
COORDINATION

One method for strengthening the national noise control ef'or s
the coordination of federal progsous, The pusuit of poise reduction
can bu combined with other arban buproveiment goals through hetter
coordination of existing federal prograns o2

A guiat lawnmower, sultablo for use on hosgital grounds, was doveloped In EPA’s
coopcrative federalstato-tocal “buy.quict” program. Photographer: Bruce L. Walfe,
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* Combine soundproofing and energy “weatherization™ of noise
sensitive buildings, such as schools and hospitals;

Promote quicter design in transpartation projects alfecting urban
areas;

Improve urban development planning so that housing will be
located away from major noise sources;

Establish “buy-quics™ progeams in federal, state, and local govern-
ments to create an early market for quiet products; and

Support neighborhood sellf-reliance efforts o idemify and solve
lacal noise prohlems.

Another opportunity for federal coordination is in noise effects re-
search. During 1978, the Federal Agency Noise Research Panel on

SOME FEDERAL TOOLS AVAILABLE TO STATES AND
COMMUNITIES

» UAICUZ" Studies—"Air installation compatible wse zones” Re-
ports have been completed on over 115 military airfields or facilities
(DOD)

Model Noise Ordinance (EPA)

Airpont Noise Control and Land Use Compatibility (ANCLUC)
Planning Under the Planning Grant Program, 1977 (FAA 5900,4)
Airporis—Land Use Compatibility Plauning, 1977 (FAA Advisory
Circular 150/5050-6})

Community Stratepy Guidelines (EPA}

The Federal Highway Administration methods to be used in pre-
dicting highway noise levels (*Procedures for Ahatement of High-
way Traflic Noise and Censtruction Noise,"” FHPM 7-7-73)

The Audible Landicape : A Manual for IHghteay Nolse and Land
Use (The Federa] Highway Administration guidance to localities
for land-use planning near highways, reprinted 8/76)
Community Noisa Asiessment Aanual {Secial Survey Workhook
and Acoustical Survey Workbook) {(EPA)

¢ ECHO Community Noise Advisors (EPA)

Federal Highway Administration procedures for evaluating the
noise reduction fram harriers, elevated and depressed highway sec-
tions, and roadside structures, (“A Field Evaluation of Traffi
Noise Reduction Measures,” National Coeperative Highway Re-
search Report 144)

A oneweek training course on highway noise and abatement,
(“Fundamentals and Abatement of Highway Traffic Noise," Fed.
cral Highway Administration)

* Noise Barrier Design Handbook {Tederal Highway Administration:
FHWA-RD-76-58)

Federal Highway Administration procedures for determining the
acoustical insulation of planned or existing buildings against high-
way noise {“Insulation of Buildings Against Flighway Naise,"
FHWA-TS-77202)

Technical assistance from EPA Regional Offices

.

-
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Noise Effects, the National Academy of Sciences Committee on
Hearing and Bioacoustics, and the International Commission en the
Biological Effects of Noise focused on the effects af noise on health,
These groups agreed that further investigation is neede, particularly
on the nonauditory effects of noise, including noise as it relates to
cardiovascular disease, sleep disturbance, and reproductive cflects;
and interactive effects of other factors (such as chemieai and physical
agents) with noise ¥

Research and demonstration projects in noise-control technnlogy
were awphasized in the 1878 Quict Comwnitics Act, Four inter-
agency noise research panels have reviewed current and planned led.
eral vesearch, development, and demonstration prograans in the areas
of noise eflects, surface transportation noise, machinery and censtrue-
tion noise, and aircraft noise. EPA concluded that the federal pro-
grams did not meet the needs for successful implementation of a
national noise abatement strategy,

Research and technology demonstrations will asstme an even more
important role as noise levels continue to escalate. As hetter noise
abatement technology becomes available, more stringent regulations
will be practicable to attain more desirable noise levels. EPA's Quict
Heavy Truck Demonstration Program is an example of such a project.
Five 1978 vehicles, representing all of the wajor truck and truck
engine suppliers, will be modified to noise levels significamly below
those required by cwrent regulntions. This demonstration program
may be extended te include medinm trucks and tires '

QUIET IN WILDERNESS AREAS

A speeial issue is the preservation of lasting peace and quiet appro-
priate 1o wilderness areas where noises that would not be noticed in
another environment can have a significant impact. For example,
there has been a debate on the proper use of the Boundary Waters
Canoe Arep (BWOAT In Minoesots, where motorbnats can be
heard up to 2 miles away on a still night.?** A compromise solution
was reached with the passage of a federad lww in 1978 that placed re-
strictions on the continued use of motorboats, snowmebiles, snd log-
ging equipment within the BWCOA™ Under the law, during the
next 13 to 20 years, motorhoats will be restrieted to using 25 pereent
of the BWCA instead of the presunt 60 pereent. Use of snowmniobiles
will be phased out completely during a S-year period, and logging
aperations, already restricted since 1972, will be halted permancatly.

Wildemess quiet is also at stake in the Grand Tetons, where there
have been repeated attempts to introduce commereial jet service into
Jackson Hele Airmport, the only airpott lorated within the conlines of
a national park, Measurements there have shown that sound levels
in the absence of aircraft noise are extremely low—as low as 20 d1—
causing aireraft noise impacts to be greater than they would he in
typical urban settings. Existing aireraft noise levels from private and
commucrcial aireraft are already having a significant elTeet on the
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Commnarclal jet service has hesn siraposed for Jackson Hele Airpart in the Grand
Telans National Park, Wyo., raistng the issue af npaiss intrusion In naticnal park
and wildorness areas. Pholographer: George A. Grant,

parlds pristine values, but the introduction of the B-747 jet would
increase the zone of impact still farther—Ffrom 31 square miles from
existing propeller commercial service, to at Jeast MO square miles,
The inereased impact wonld be even greater in tenns of encroachs
ment of audible aircraft noise into areas where such noise is now
inaudible,?s7

A related problem is the elTect of neise on wildlife, There s evie
dence that noise may have adverse effects on some animal! populis
tions.”™® EPA is presently reviewing available information on this
question,

PUBLIC AWARENESS AND PARTICIPATION

Public education on the national, siate, and local levels is an fmne
portant clement of successful noise centrel, Citizens must be informetl
ahout the effects of noise on their health and welfare and ahout what
they can do to minimize those effects, An EPA booklet, “Noise: A
Health Probleny,” summarizes current information on the adverse
health effects of noise'*® The agency also distrimtes booklus 1o
school children about hearing loss and how it ean be pveided.
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Figure 9~7

What You Can Do to Quiet Your Home and Protect
Yourself From Noise

Enslde

3. Install exhmus Y0 on rubber mounis

2. Uss wibration mounis under elsctrical ap-
lisnces Hke washsr, dryer, and dishwasher
Pul foam pads under blandars, mixars, and
olhiur kmall apprlances (ala your typwweliart)

A, Use wall to wall and slale carpating with faft or
rubber padding te dempan nalss.

5. Useacoustical tlte, apaced balow cuillng

g. tnstall drapes to absorb sound

a

. Buy quist applisncas
. Inalali lloer winy! or Lhick Yincium lo dampaen
wound

Dutside
6. Eliminate nolas leaks In walis by asdiing holes
o tracks
10. Caulk windows and inslall alotm windows ta cut
town oulside nalse
11, Rsplate mola) gatbage cans whh pisslic onxs

Pratecting Your Eans

12, Wedt aar protattors when you are watng very
anlsy aguipment or tools
13. Kanp the stersa volums down

Souwrce: Adopted fram Nationol Rureau of Standarda Harndbook 118, "Quleling—A
Practical Gulda 1o Nalsa Ganirol, 1978".

The National Informatian Center for Quiet has been established
as part of a coordinated education effort hy a consortium of profes-
sional asseciations, ‘The Ceater, located in Arlington, Va,, will fune-
tion as a national clearinghouse of infermation on noise abatement
and eontrol (see Figure 9-7) and will work with national voluntary
organizations and civie groups

Public participation is also @ key dlement of EPA's noise effort.
Contributions are solicited in all phases of the rulemaking process
fram the publie, state and local government offickals, and
manufacturers.

THE UNITED STATES AND
ACTIVITIES IN QTHER COUNTRIES

Noise contro] netivity has not been limited to the United States,
The European countries and Japan have heen very active, For exam-
Ple, they now regulate noise emissions at the source for » greater
number of newly munufactured proaducts than daes the United
States,*"! They also use most of the other approaches used here, and
some different ones as well. 2 Many other countries, including the
Soviet Unioa, also have numerous noise contral regulations,? Major
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cffarts e now heing made to standardize noise emission limits for
new products so that they will not be i barrier 1o trade. ™

CONTINUING PROBLEMS

Noise is a serious and enduring environmental problem, Surveys
and national polls underscore the public’s concern, Quiet is a highly
valued conmmodity that we must ke care to preserve. There are
many important issves still to be resolved thae demind inimediate
attention,

Leaming more about the effects of noise on health should be high
on the agenda. The evidence that suggests a link between noise and
a wide range of health problems, in addition te hearing loss, suggests
direetions for research. Noise is suspeeted of contributing at least in-
directly to carciovascular disease, psychological and social problems,
learning difficuities, and malfunction of a wide variety of bodily sys-
tems. These clues must be followed up, especially the possible link
with caurdiovascular disease.

Federal activity by itself will never be sufficient to maintain effec-
tive noise control; Joeal resources will have to be tapped if U.S, citi-
zens are to enjoy a quiet environment, Local noise control programs
have made strides, but the task is often more complex than is at first
apparent. Yet state and lacal officials are often lagging hehind cili-
20ns in dheir concern about noise. The current trand is toward reduced
municipal services, which may mean cutbacks in noise programs.

Although not as extensive as surface 1ransportation neise, aireraft
noise is perhaps the most acute problem outside (he workplace. Re-
duction of aircraft noise at the source is beyand the control of local
jurisdictions, but local communities and airports can still develop
important noise abarement programs, There is no guarantee that
future S5Ts will be even as quiet as today's subsonic aireraft, which
are alrendy too noisy for many of the natien's airports, However,
reduction of aircrafl poise is possible and essentind for restoring and
maintaining acceptable levels of quiet for milliens of U.S, citizens,

The potential for state and local initiatives remains largely wn-
tapped and may be the deciding factor in developing efTective noise
control, It will be very important for states or localities to comple-
ment federn] effarts by providing sale and in-use regulations for major
noise saurces. States can also help in such areas as offering technienl
support to localities or in establishing statewide regulations, They
can serve as the link between federal and local eflorts by insuring that
federal regulations are adepted and adequately enforced and by tak-
ing a more active role in areas where local governments arc unable
to meet their respensibilities,

A revised OSHA oecupational noise standard is needed as soon
as possible to give better protection to the nation's workers, Noise is a
2+4-hour problem; workers do not put on a second set of ears when
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they go home, Federal interageney cooperation iy necessary in order
to coordinate noise control programs, Better coordination of federal
fesearch Is also needed, The Quiet Counnunities Act of 1578 re-
emphasized the need for continued noise abatement technology re-
search, including demonstration progras, to insure that future
trends would not adversely affect the future environment. Yet the
total amount of federal funds available for noise research has declined
in recent years, Finally, low-noise areas are becoming rarer—both
areas of relative quict where people live, and areas of true quiet in
remote wilderness areas, Low-noise invas should be protecied so that
people will have access to silence when they need it

As the list of problems suggests, much work rensains to be done on
our national noise problem. Efforts to date have slowed, but not
halted, the spread of noise. It is clear from the trends that the noise
problem in the United States will cantinue to worsen unless continued
fecleral activity is combitied with expanded state and local programs
for a broad national effort to control noise.

REFERENCES

1. “Urban Residents View Their Cities: A National Normative Stady,”
Gallup pelt conducted for the Charles 1. Kettering Foundation and
the Chatles Stewart Mot Foundation, January 1978, p. 21,

2, 118 Department of Commerce, Burean of the Census, Annval Hous-
ing Surveys, 1974-76, United States and Regions, Part B, Indicators
af Housing and Neighborhood Quulity, prepared in cooperation with
LS. Departinent of Housing and Urban Development, Series 13- 150-
73 {Washington, D,C.; .5, Government Printing Office, August
1975), Table A—4.

3. U5, Eavirenmental Pratection Agency, Office of Noise Abatement
antd Control, Toward a Mational Strategy for Nuise Contral (Wash-
ington, LG, 1977), p. 6.

4. Center for Policy Alternatives, Some Considerations in Choosing an
Oceupational Noise Exposure Regulation, prepared for the US, Fa-
virommental Protection Agency, Office of Noise Abatement and Con-
tral, EPA-550/0-76-007 {Washington, D.C.: 118, Eovironmental
Protection Agency, 19773, pp. 2=10 10 2-11,

b James DL Miller, “Effecis of Noise on People,” Jonenal of the deousti-
cal Seeiety of America 36(3) 1732 (1974).

b, Ihid,

7. Ibid,; S.R, Siiverman and Hallowell Davis, Hearing and Deafness, 2d
ed. {New York: Holt, Rinchare and Winston, 1878), pp, 75, 437, 439,

f.  U.S. Environmenwl Prowction Agency, Toward o National Strategy
for Noite Control, supra note 3, at 7,

9. LS, Enviconmental Proteetion Agency, Ofice of Noise Abatemens and
Cantrol, Public Nealth and Welfare Critaria for Neise (Washington,
D.C.: U8, Goversment Printing Office, 1971), pp, 7-13,

10, K., Keyer, The Effects of Notse on AMfan (New York: Academic Press,
1970), p. 504,

1. Refport to the Pretident and Congress on Noise, U8, Senate, 52d Con-
gress, 2d sess., Document 92-63 (Washington, D.C.: ULS, Govern-
ment Printing Office, 1972), pp. 2-134,

12, John I, Mills, “Noise and Children: A Review of Literature,” Journal
of tie Acoustical Nociety of Amerieq 58(4):77] (1975).

38




31,

HEN
3,

U.S. Envirenmental Pretection Agency, Public Health and Welfare
Criteria for Nodse, supra note 9, at -2,

James D, Miller, supra note 5, at 757,

Leonard Woodcock, Presilent, United Auto Workers, statement to
U.S, Department of Labor, Oceupational Salety and Healh Admine
istration, Hearings on Propased Occupationa! 1lealth Standards, July
1975, in It Destroys More Than Your IHearing {Drtroit: United Auto
Workess, 1975).

Robert P, Quinn apd Graham L, Staines, Institute for Social Research,
University of Michigan, The 1877 Quality of Enployment Survey, pre-
pared for the Office of Assistant Secretary for Policy, Evaluatinn, and
Research, U.5, Departisent of Labor (Washington, D.C., 1078), p. 17,
U5, Envirommental Prowction Agency, Public Health and Wellare
Criteria for Noise, supra note 3, at 7-7,

Samuel Rosen, *Noise, Hearing and Cardiovascular Function,” in Bruce
L. Welch andd Annemarie 8, Welch, ed., Physiological Effects of Nojre
{New York: Plenum Press, 1970}, p. 57,

Center for Policy Alternatives, Some Considerations in Choosing an
Qcecupational Noise Exposure Regulation, supra nate 4, at 2—41,
Ernest A, Peterson el al, "Noise and Cardiovascular Function in
Rhesus Monkeys,” presented before the International Congress on the
Bivlogiral Effects of Noise, Freiberg, Germany, September 1978, p. 3.
LA, Peterson, Divisien of Auditory Researeh, University of Miami
School of Medicine, “Long Term Noise Exposure and Cardiovascular
Function in Monkeys," paper presented at the Model Symposiuin on
Community Noise, Washington, D.C., May It, 1970, p. 2,

Ernest A, Peterson, supra note 20,

Lester Sontag, "'Effect of Noise During Pregnancy Upon Fetal and
Subsequent Adult Behavior,” in Bruee L. Welch and Annemarie 5.
Welch, ed,, Physiclogical Effects of Noise (New York: Plenum Press,
1970} p. 135,

Y. Ando and H. Hattori, “Filects of Noise on Human Placental Lacto-
gen (HPL) Levels in Maternad Masina," British Journat of Obstetrics
and Gynecology 84:115.

National Research Council, National Academy of Scicnces, MNafre
Abatement: Policy Alternatives for Transpertation, prepared for U.S,
Environmental Protection Agency, Office of Nolse Abatement and
Cuul;ol (Washington, D.C.: National Academy of Sciences, 1977), pp.
1189,

New York Times, April 16, 1968 quoted In "Ted Berland, The Fight for
Quilet (New York: Prentice Hall, 19703, p, 49,

“Queens Shotgun Scare, New York Past, May 31, 1971,

“Asault is Charged i Firing of Shotgun," Toleds Blade, August B,
1977,

National Academy of Sciences, Noite Abatement: Palicy Altermativet
for T'ransportalion, supra pote 25, at 128,

David M. Lipscomb, “The Increase in Prevalence of ligh Frequency
Hearing Impairment Among College Students,” dudiolsgy 111241
234, (1972).

Sheldon 8, Cohen, G.W, Evans, D.S, Krantz and D, Stekoels, “Mhysio-
togical Mativational and Cognitive Effects of Aircraft Noise on Chil-
dren: Moving from the Lab 1o the Ficld" American Paycholegise (in
press).

Jobin . Mills, supra note 12, ac 770,

8. Cohen, D.C, Glass, and J.E. Singer, “Apartment Noise, Anditory
Discrimination and Reading Ability in Children" Journal of Experi-
mental Socialogical Psychology, 9:407-432 (1973},

39




36,

17
3a.

19

+t,
45,
46.

47,

40

AL, Branzalt and I, 1% MeCarthy, “The Effect of Elevated Train Noise
on Reading  Ability,” Fnoironment and Behavior T7(1):37-527
[1975),

U.8. Environmental Protection Agency, Office of Noise Alatement and
Control, The Social Impact of Noise {Washington, D.C,, December,
1971}, p. 20,

U.8. Envirentental Prutection Agency, Office of Noise Abatement and
Control, Protective Noiie Lerels, cordensed vemion of HPA “Levels”
Dacument, 550/0-79-100 (Washingten, 13.C,, Noveinler 1978), pp.
24-25,

Rupert Taylor, Noise {Baltimore: Pengnin, 1973) p. 43,

U.S. Enviromnental Protection Agency, Public Ifealth and Welfure Cri-
terin for Nubse, supra note 9, at 22,

U.S. Burean of the Censas, Statistical Absiract of the United States:
1977, 98th e, (Washington, D.C., 1978},

W.J, Galloway, K.Mck. Lldred, AM.A, Simpson, Poprlation Distribu-
tion of the United Stales as a Function of Ontdoor Noise Level, pre-
pared oy U5, Environmental Protection Ageney, Qffice of Noise Ahate-
ment and Control, 530/0-74-000 {Washington, D.C.: 1.8, Enviren-
mental Protection Agency, June 1974,

“The State of the Environment in ORCD Countries," OFECD Observer,
no, 88 { Parls, May 1970), pp. 1213,

U.S. Camptroller General, U.S. General Accounting Office, "o
Provide Proper Compensation for Hearing lapainments, the Labor
Departanent Shauld Change Hs Criteria,” HRD-78-67 { Washinglon,
D.C.; ULE, General Accounting Office, June 1, 1078) p, i,

Robert L, {Hershey, "Woarkers' Compensation Clhims for Flearing Toss,"
Sound awd Vibration, Septernber, 1978, p, 16,

Id., p. 10,

Id., p 16,

Dawvid P, Lewis, "Oceupaticnal Noise Control,” Prepared for the U.S.
Environunental Protection Agency, Oflice of Noise Ahatement and
Contrel, Program Information Brief, p. 1D-F-2 (Washingten, D.C.,
Fehruary 1979),

Richard E. Ginnald, School fur Workers, University of Wisconsin Exten-
sion, "Worker's Compensation for Hearing Loss—A Review of State
and Federal Programs,” prepared for the U8, Enviconmental Protec-
tion Ageney, Office of Neise Abatement and Contea) {drafe, 1979),
1 96,

Id., p 95,

Id., p. 94,

Id,, pp. 20, 24,

U.8. Enviromuental Protection Agency, Toward a National Strategy
for Noise Cantrol, supra note 3, at 6, 7.

WS, Envirosmental Protection Agency, Proteclive Noise Levels, supra
note 36, ar 24, 25,

National Academy of Sciences, Aodse JAbatement: Policy Alterpatives
for Transportation, sypra note 25, at 017,

Jack Faucett Assaciates, “Tramsportation Prajections, 1945, 1695,
2000, prepared for US. Deparument of Transportation, Office of
Transportation Systems Analysis and Tnformation (draft final peport,
February 19783, p. 80,

Wyle Laboratories, Light Vehicle Noiwe: Vol. 2: Implementation and
Fvalnation of a Test Pracedure to Measure the Noise Fwmissians of
Light Vehicles Operating in Urban Areas, WR=78-13, prepared for
the 115, Environmental Pratection Agency, Office of Noise Abatement
and Control (Washington, D.C., November 1979), p. 3-31.

U.S, Environmental Protectinn Agency, Office of Noise Abatement and
Cantrol, Proposed Bus Nofe Emistion Begulation, EPA 550/0-77-201
(Washington, D.C.: August 1977), pp. 3-24, 3-66—13-AH,




57,

58,

59,
60,

63.

b,
65,

B,
67.
b,

69,

70.

72
3.

74

76,

7.

Carroll Hartel and Louis C, Sutherland, Wyle Rescarch, “Noise Ex-
posure of Civil Aircarrier Airplanes Throngh the Year 2000," WR~
18-11, prepared for U.S. Euvironmental Protection Agency, Office of
Noise Ahatenent and Control (draft, Washington, D.C,, 1978), p. 1-5.
L.G. Kurzweil and W.N, Cohb, *Urban Rail Nnoise Abatement Pro-
gram,” Prepared for the U.S. Department of Transportation, Trans
portation Sysiems Center, UMTA-MA=06-0052-79-1, March 1879,
p. 2

Id., pp, 2-03,

Wyle Laboratories and ORI, lnc, “State and Local Noise Control
Activities, 1977-1978," prepared for U.S. Enviromnental Provection
Agency, Office of Noise Abatement and Cuntrol (drafy, May 1979},
pp. 5-1, 3-10,

U.8, Environmental Protection Agency, Office of Noise Abatement and
Contrel, Noise Facts Digest, Washington, D.C, 1972, p. 6.

Consumer Dynamics, Inc., Colorado Springs, Celorado—Case Hittory
of a Municipal Noise Contral Program, prepareid for the HLS. Environ-
mental Protection Agency, Office of Neise Abatement and Contral
{Washington, D.C.: U.S. Environmental Protection Agency, 1979),
poive

B. Sharp and M. Lakhini, Wyle Research, Information Required in the
Development of Local Noise Protective Mrasures, prepared for the
U.5, Envisonmenta} Protection Agency, Office of Noise Abatement and
Control (Washington, D.C.: U8, Enviromuental Protection Agency,
1977, pp. 28-30,

City of Portland, Bureau of Manning, “Propased Going Street Noise
Mitigation Preject,” {Portland, Ore., June [378},

Fugene Wyszpolski, "Surface Transportatian Noise Control,” pre-
pared for the U8, Envieonmental Protection Agency, Offire of Naise
Ahatement and Control, Program Tnformation Brief, PIB-F~! (Wash-
ington, D.C., February 1979), p. 6.

City of New York, Office of Midtown Planning and Development,
“Broadway Plaza™ { New York, October 1975), pp. 8, 1

U.S. Environinental Protection Agency, Nuise Faets Digest, supra
note 61, a5,

U.5. Department of Transportation, Federal Aviation Administration,
“Aviation Noise Abatement Policy" (Washington, D.C., 1976}, . 31
U.S. Departenent of Transportation, Federal Avialion Administration,
Airport-Land Use Gompatibility Planning, AC150-5050-6 (Washing.
ton, D.C.: U.§, Government Printing Oflice, 1977), p. 26

Id. p 24

Id, p. 25.

YAirport Miseries,” High Point (NG} Enterprise, July 6, 1978,
U8, Department of Transportation, dirpoert-Land Use Compatibility
Planning, supra note 69,

"Don't Let the Nojse Home In" editorial, Fort Werth (Tex.) Star-
Telegram (morning edition), Janwary 9, 1970; and “Trving Rejects
UTD Noise Scan,' Daflas (Tex.} Merning News, October £5, 1977,
Office of Comprehensive Planning, County of Fairfax, Va., "Annunal
Mun Review, Dulles Ajrport Vicinity—Area 111" Tiem 79-CW-[E,
March 1979,

Thomas Grubisich, “High Noise Area Eyed for Housing,” Washing:
ton Post, October 21, 1970; and Thamas Grubisich and Lisa Bercovici,
“Fairfax Adopts Noise Palicy for Area Under Flight Patles,” Washing.
ton Post, Octoher 31, 1971,

Federal Aviation Administration, Office of Enviconmental Quality,
Airpore Noite Control and Land Use Comparibitity (Washington, D.C.:
February, 1978); and U5, Department of Transportation, Airperie
Land Use Conmpatibility Planning, supra note 69, at 33-24,

41




78.
79.

80,
81,

Hi.
84

85,
a6.
a7,
Ba,
9,
90,

al.

o2,
93
9,
95,
986,
97.
o0,

99,

o0,

101,
102,

108,
104,

42

U.S. Bepartment of Transportation, Afrport-Land Use Compapibility
HManning, 1 fra note 69, at Appendix 4, pp, 12-16,

William C. Sperry and Stanley Durkee, *Noise Fxposure Around Joint
Use Airports,” prepared for the U.S. Enviconmental Protection Agency,
Office of Noise Abatoment and Control, Program Infortnation firief,
PIB-A—t (Wishington, D.C,, March 1979}, p. 5.

Torrance, Calif,, Ordinance No. 2784, Article 8, “Airport Nois
Limits."

Information provided by Chuck Nay, Aimort Prograrn Specialist, City
of Torrance, Calif,, March 1979,

Clifford R, Bragdon, Georgia Institute of Technology, “The $tatus of
Noise Contro} in the United States: State and Local Goverpments,"
prepared for the ULS, Enviconmental Protection Agency, Office of Noise
Abatement and Contral (Wishington, .Gt U.S, Environmental Pros
tection Ageney, April, 1970), p. 47,

Id., p.oi0,

.S, Environmentad Proteciion Agency, Noite Facts Digest, supra note
il, at 4.

42 Fed. Reg, 6722, Febraary 3, 1977,

40 C.F.R. 204 (1974).

Clifford R. Bragdan, supra note 82, ar 49-51.

Id., p. 52.

B. Sharp and EL Lakhini, sepra note 63, at 32-3,

Verve Research Corporatinn, ¥San Diego, California: Case History of
a Municipal Noise Contral Program " {(Rockville, Md.: Novemher
1978}, pp. 75-7%.

U.5. Lnvironmental Protection Agency, Office of Noise Abatement
and Control, *Quicting in tie Home," AWH7] (Washington, D.C., Oc-
tober 1978), reprinted from: R Berends, Edith Corliss, and
M., Ojalvo, “Quicting—A Practical Guide to Nnise Contrsl' NBS
Handbook 119, 1976, pp. 85-045.

Clifford R. Bragden, supra note B2, at 50,

Wyle Lahoritories, supra note 60, at s,

Id., p. 4-21.

Id, p. 4-20,

I, p. 4-17.

Clifford Bragdon, supra note 52, at 21,

1L Stanton Shelly, “Develaping a Successful Munici;ial Noise Control
Program,” Sound and Vibration, December 1978, p. 13,

Hlinois Follution Cantrol Board, “In the Matter of Motor Vehicle Nuise
Regulations," R74-10, May 26, 1977, p. 1.

Ilinois Poltutian Coatrol Board, suprra note 993 Hlinois Pollution Cone
trol Board Rules and Regulations, Chapter 1, as awcnded throug))
July, 1977,

Hlinois Pollution Control Hoard, supra note 99, at 14,

Inernational Snowmobile Indusiry Association, “Sounds of Snows
mebiling in Winter,” {Washington, D.C., May 1976) plus theee-page
addendum, March 1979,

40 C.F.R. 205 (1978),

Bert K. Collins, Urhan Systems Research and Engineering, Ine, “The
Audible Landscape: A Mamwnal for Highway Noise and Land Use,”
prepared for the US. Department of ‘Transportation, Office of Re-
search and Development {Washington, D.C.: U.S. Gevernment Peint.
ing Office, November 1974}, p. 4, 82-93; Ad Hoe Group on Noise
Abatement Policies, Organization for Economic Cooperation and De-
velopment, “Regulations and Other Direet Means of Action for Nojse
Abateruent in the United States,” working paper (Paris, France, Sep-
tember 1976) p. 4-4; Department of T'ransportation, Federal Higlway




104,

102,

{1
100,
110,

11,

113.

128.
129,
[R1IN

Administration, “Noise Policy and Related Environmental Procedures,”
EPA 550/9-77-357 {Washington, D.C.: U.S, Environmental Prolee-
tien Agency, 1978), pp. 1-6 to 1-9,

U.S, Environmental Protection Agency, "Department of Transportation,
Fedieral Highway Administeation, Noise Policy and Related Environ-
mental Procedures,”” BPA 550/8-77-357 (Washington, D.C: US
Fawironmental Proteciion Agency, 19783, po 3-1,

“Fighting Traflic Neise Goes Back T'wo Centuries,” Chisholm Free
Press, August 12, 1976; Stuart Stier, "Letter 1o the Editor, Noise Level
on the Freeway,” Brooklpn Cender Post, June 10, 1976; Robert L.
Eambert and Themas Jo Bouchard, “Experitental Evalunion of a
Freeway Noise Darrier,” prepared for Maserialy, Research, and Stand.
ardy Divition, Minnesata Department of Flighways MN W 5-180~
-6 {8t Paul, Minnesota: Minnesota Department of FHighways,
January 1974).

U.5. Environtnentat Protection Ageney, Office of Nuise Abatement andd
Contrul, *Potentiat Effectiveness of Barriers Toward Reducing Iighway
Noise Exposure on a National Seale' (Wishington, DG U5, En»
vicanmental Protection Ageney, 192), . 10,

Bert K. Colling, supra note 104, ag §6-72,

CliTord K. Bragdon, sugira note 82, at 31142

“Alrline Execotive Says Proposed Tllinois Airport Noise Rule Would
Hurt Chivago,” Noise Contral Report, July 34, 1478, p. 115,

Karl R, Sattler, Administeator of the Maryland State Aviation Admin.
istration, “Testimony of A.Q.C.L on ILR, 3942, before the 1louse
Subcomtnittee on Transporiation and Commerce, Commillee on Inters
state and Forgign Cominerce, June 12, 1979,

“Commenwealth of Virginia Tlolds Airport Lapd Use Planning Seini-
nar," Noise/News T(6): 162 (1974).

42 US.C, § 4901 of seq. {1979).

43 US.C. § 4014 (1979).

1 GRR. (1978).

14 C.F.R. 16, Amendment 36-7 (1978),

43 Fed, Reg. 28406, June 29, 19748,

29 U.R.C, § 635(h) (5) (1979),

39 Fed, Reg. 4380243809, December 15, 1974,

Nichitas Ashford of o, Center for Policy Alternatives, MAT., “Eco-
nomic/Social Tmpact of Occupational Noise Exposure Regulations,™
presented at OSHA Hearings, Washington, D.C. September 30, 1976.
“Most Workers Fail to Wear Earplugs Properly, NIOSH Report Cone
cludes,” Noise Control Report, March 5, 1979, p, 34,

43 U.S.C, §4907 (1979).

Ibid,

David G. Hawkins, Assistant Administrator for Ajr, Noise, and Radia-
tion, U.5. Environmental Protection Agency, statement hefore the Suli-
commitiee on Transportation and Commerce of Interstate and Forrign
Gominerce, House of Representatives, Marclh 28, 1979,

5.8, Environmenta) Protection Ageney, sepra note 105, at 1-8.
Information provided hy the Federal Aviation Adininistration, Qffice of
Airport Planning and Programing,

L8, Comptroller General, U.5. General Accounting Office, *DOD
Commendable Initial Efforts to Solve Land Use Problems Around Air-
fields,” prepared for the Depariment of Defense (Washington, D.C.;
U.S5. General Acconnting Office, January 1979},

1.5, Environmental Protection Agency, sufrra note 105, at 5-2.

4 Fed. Reg, 40860, July 12, 1979,

U.8, Eavironmental Protection Agency, Office of Naise Abatemnent and
Contral, "ECHO-—Each Community Helps Qthurs 1978; and “EPA
Intreduces Bi-Monthly Pullication for ECHO Program,” Noise Jtegula-
tion Beporter, January 29, 1979, p. A-18,

43




131,
132,

133,
134,
135,

136,
137,

138,
138,
140.

141,

142,
143,

144,

44

1bid,

Federal Interagency Commnittee on Urban Noise, "Urban Noise, An
Interagency Framework for Action™ (Washington, ILG.: June 1979).
David G, Hawkins, supre nate 124, at 16,

Id., p. 20,

Harold R, Kenpedy, "A Noisy Environmental Fight Over a Quiet
Wilderness,” U.S. News and World Repors, October 31, 1972, p, 62,
16 U.5.0, § 1133(d) (4) (1979},

Bolt, Deranek and Newman, Inc, projections, received by ULS. Environ-
mental Protection Agency, August 1879,

I. L. Fletcher and R.G. Busncl, cds., Effects of Noise on 1¥ildliye {New
York: Academic Press, 1978},

LS. Environmental Protection Agency, "Noise: A Health Prollem,”
{ Washington, D.C.: August 1978),

Luther L. Terry, President, National Information Center for Quiet,
statement before the Subcommittee on Transpertation and Conmnerce
of Comminee on Interstate and Foreign Commeree, [Touse of Repre-
sentatives, March 21, 1079,

Qrganization for Econotnic Cooperation and Development, Redueing
Nofse iu OECD Countries {(Paris: OECD, 1978), pp. 48-51,

Id., pp, 52-65.

C. Modig, et al,, Informatics, Inc., 1976 Reassessment of Naise Concerns
of Other Nailons, prepared for U.S. Environmental Protection Agency,
Office of Nuise Abatement and Control, EPA 550/9-76-011 (Spring-
field, Va.: N.T.LS, August 1976}, vol. 1, PB-259923; val. 2, PB-
259924,

QOrganization for Evonomic Conperation and Development, supra note
141, at 50, 64.

U, %, GOYERBMENT PRINTING GFTTELE @ 1940 0 « 319-2Ly




