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FOREWORD

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

Noise is different from air and water pollution in several ways.
Speeinl monitoring devices are not needed to deteet it It is always
near its source, whereas air and water pollutants ean 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,
Ner does any clearly identifinble quality of neise, 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—especinlly in urban areas—is a serious and growing
preblem. One survey showed that naise and erime are the two
leading reasons people want to move out of their urban neighbor-
hoods, Workmen's compensation payments for 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
grade-school children showed that noise in the home was having
a greater impact on their reading performance than grade leved,
parents’ educational background, or number of siblings. Studies of
animals exposed to high noise Jevels show that noise causes o marked
rise in bleod pressure, There is even evidence that excessive noise
exposure may be correlated to low birtl: weights in babies,

Originally published as Chapter 0 &f Enulrtnmculal Qualily——
1979: The Tenth Annual Report of the Cauncil on Environmental
Quality, this report explores the eects of noise, discusses how noise
problems can be measured and what can be done abeut them, aned
describes actions now being taken at various levels of government to
abate noise. We hope that it aids public understanding of the noise
problem and stimulates support for measures which will improve our

communities.

Gus Spetir, Chairman
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NOISE

I have wished a bird would fly away,
And not sing by my house all day;

Have elapped my hands at him from the door
When it scemed asif T could hear no more,

The fault must partly have been in me
The bird was nat to hlame for his key.

And of course there must be something wrong
In wanting to silence any song,
Rabert Frost

Iy rural New England in 1928, Rebert Frost found his concentra-
tion interrupted by one of nature's lesser creatures. Today this same
setting might well include the noise of a power saw, jet airplane, or
snowmobile, Most of us would agree with Frost that the song of a
bird s part of the natural order of things, even if it occasionally
annoys. The same cannot be said of the noise of madern, tech-
nological society, which can degrade the environment and the quality
of our lives,

Noise and quiet are relative wrms, The physical intensity of sound
is measured objectively in decilels, but “noise’"—unwanted sound—
is also defined hy subjective factors, such as setting and sources. To

the wilderness, where the natural wotld livs undisturbed. To the
arban dweller it may be relief from the perpetwal barrage of city
noises to be found in an apartment, home, ar workplace, where noise
from traffic, construction, industry, or aircraft cannot punctrate,

Noise is acceptable at certain times, within certain bounds, amd at
appropriate levels, Depending on the setting and source, even a loud
sound, such as the roar of Niagara Falls, may be pleasurahle. Noise at
talerable levels is an integral part of every vibrant city; the activities
that contribute to the health of the city also generally preduce noise,
But in the past several decades, urban noise levels have inereased at
# dramatic rate and are contributing to urban decay.
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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 traffic and industrial noise once confined to
the citics. And even decp in the country’s parks and forests, guiet is
often shattered by the noise of mutorcycles and airplines,

Naise is primarly an urban problem, however, According to a re-
cent Gallup poll, urban residents cansider quiet one of the most im-
portant qualities in an ideal neighborhoad, along with friendly people,
good housing, and low crime rates, Quict placed ahead of cleanliness,
gootl schools, nearby shepping, and low teaffic on the list of qualities
respondents valyed.!

The annual Bureau of the Census survey, conducted for the U.S.
Departiment of Housing and Urban Development {HUDY), 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-half of the respondents iden-
tified noise as an undesimble condition in residential neighborhoods.
Alsa, naise was one of the two Jeading reasons given by peaple who
wanted to move from their neighborlinods because of undesirable con-
ditions; the ather was erime, In the 1976 survey, noise was mentioned
as an undesirable feature of the neighborhood three times as often as
crime,?

Noise is a major environmental factor adversely affecting the qual-
ity of people's lives, More than that, noise s also 2 health problem.
The next section explains the biomedical effeets of neise, followed
by a discussion of the nature and growth of noise sources in America,
and what ean be done—and is being done—by municipalities and
states to control noise, as well as the lederal role in assisting them. The
chapter ends with a eritique of the present national nolse abatement
effort and how it could be improved.

HEALTH AND WELFARE EFFECTS
HEARING LOSS

Perhiaps the most serians cansequence of noise exposure is its effect
on hearing. Because the number of high-level noise sources has in-
creased sharply in recent years, potentially hamnful levels of noise
are found in many cities and urban areas, It §s estimated that as
many as 20 to 25 million people—about [ in 10 in the United
States—are exposed to noises of durntion and intensity sufficient to
cause a permanent rechuction in their ability 1o hear.? Of these, 10
to 15 million are estimated to be workers exposed 1o excessive naise
on the jobt These include agricuitural workers, construction
workers, mine workers, and truck drivers, as well as factory workers.

Hearing loss due 1o naise exposure usmally occurs gradually so
that considerable deterioration may occur hefore one is nware of the
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Figure 9-1

Undesirable Neighborhood Canditions in the United
States, 1973-76

(somple size §9,337-74,00%)
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damage. The damage is irveversible. When the highly specialized
cells needed for liearing are destroyed by excessive exposure te noise,
they do not regenerate and eannot be repaired.® 1f hearing continues
to deweriorate, it becomes a handicap for which there is no cure/?
Hearing loss has a profound effect on the victim's life by interfer-

ing with specely, distorting sounds, preventing use of the tefephone, -

and creating a depressing sense of isolation.’ Hearing aids do not
restore noise-emaged hearing, although they can be of limited help
to some people,

INTERFERENCE WITH ACTIVITIES

An estimated 102 million Americans—virtually half the nation's
populatinn—are exposed to noise levels that may interfere with
everyduy activitices®

Noise and Sleep  Noise can make it difficuls to fall asleep, and can
intesrupt sleep by causing shifts from deeper to lighter sleep stages.”
Althougl the apparent efTects may only be a fecling of fatigue the
next merning, 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 eflears, The elderly are
usunlly more easily awakened by noise.’®

Communications Interference  Noise s an ohvious hindrance to
communication. It is of particular concern in education and in situas
tions where safety may depend on hearing the spoken woerd or other
auditory warning signafs. But the effect of noise interference on the
quality of activities at home—conversations, TV watching, reading,
or other activities—should not be ignored, At least 40 million Ameri-
cans—or nearly one in five—are affected.’® Even people with normal
hearing who live in noisy places tend to reduce their communication
with others and avoid soctal interaction, They tend to simplify their
compmunications, talk only when abselutely necessary, and repeat
themselves frequently,’?

Effects on Work Performance Excessive noise seems to hinder
work efficiency even when communication is not necessary. In some
rases, particularly when et conccniraticn s tequired, the accuracy
of work suffers,’? 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 accumulated stress during nen-
working hours, In the words of Leonard Woodcock, former presi-
dent of the United Auto Woerkers, “They (auto workers) find
themselves unusually fatigued ot the end of the day compared to their
fellow workers who are not exposed 10 as muceh noise. They com-
plain of headaches and inability to sleep and they suffer 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 showed that 30 percent of the 2,300 workers surveyed in all
types of employment considered noise in the workplace & problem of
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some degree, OF those reporting the problem, 20 percent of the work-
ers said that excessive noise was a major problem, another 20 percent
said it was a sizable problem, and 50 percent said it was a sligin
jproblem s

‘ NOISE AND STRESS-RELATED PROBLEMS

; The idea that people become: totally accustomed to noise is a myth,
: Although we may get used to constant low-level noise, the human
body will make automatic and unconscious responses when expaosed
to either sudden sounds or loud sounds.’” Noise creates physiological
stress. Although most noise does not mean danger, our bedies still
i react as if these sounds were a threat or a warning, In eiTect, the body
involuntarily shifts gears. Adrenaline is released, Blood pressure rises,
i and muscles tense. 1f the noise is sudden, it does not even have to be
il particularly loud for these reactions to occur,
: Growing evidence strongly suggests a link between noise and eardio-
: vascular problems, especially hypertension, Beeause noise is only one
.I of several environmental causes of stress, rescarchers cannot say with
! confidence that noise alone causes the heart and circulatory prob-
i lems they have observed, What they can point to, however, is a sta-
} tistical relationship apparent in a number of field and laboratory
i studies, Epidemiological studies, which have attempted to take other
| factors into account, indicate that werkers in noisy industries have a
i significantly higher rate of cardiovascular problems than those in quict
l industries.’® It could be that other factors, such as higher levels of
‘| toxic substances in the noisier factories, contributed to the higher
disease rates, But the studies strongly suggest that at least an associa-
! tion with noise exists, Further research is necessary on this relationship.
! In one research project, rhesus monkeys were exposed to the kinds
g of noises heard by the typical factory worker, The animals' systolic
j blood pressure jumped by 43 percent during 3 weeks,® and tended
! to remain high when the noise was shut off.*' A similar increase in
1 human bload pressure would mark the difference between a normal
] person and one with hypertension. Some of the noises the monkeys
listened in each day were the ring of an alarm clock, the buzz of an
| electric razor, street traffic noise, and B-hour recordings of factory
noise.
J Tt may be that the generalized stress response to noise js also respon-
J sible for effects on reproduction, Before birth, the developing child
is responsive to sounds in the mather's envirenment, Particularly loud
‘: noises have been shown to stimulate the fetus directly, causing changes
! in the heart rate.™ Although definitive cause and effect relationships
have not been established, studies of babies born to women living in
noisy areas have shown cvidenee of a significantly higher incidence of
low birth weight.** Such low birth weights are a statistically reliable
indieator of increased susceptibility to many serious health problemns
for the newborn, ™
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Noise-related stress is associated with emational problems as well
as physiclogical symptoms, Noisc ean trigger extreme behavior, as
storics in newspaper files and police records indicate, For example, a
man shot a hoy who refused to swep making noise ewside his apart-
ment.* Repairpen have been threatenee with guns #* and moterboat
operators shot at #*—all because of the noise they were making. Noise
can also inhibit or reduce helping or cooperative behavior, Far exam-
ple, in an outdoor study, a person with an arm in a cast dyopped an
armload of books while walking past o lawnmower, People were con-
siderably less likely to stop and help pick np the hoaks when the Jawn-
mower was running.s°

EFFECTS ON CHILDREN

The effects of noise on children are a matter of longstanding con-
cern. The effects discussed so far could be still more serions if they
interfere with nermal childhioed development. No ane knows for sure
whether children are particularly suseeptible 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 scheol children exposed to aircraft noise
in school and at home had higher blood pressures than children in
cujeter areas, The exact implications for their health are not known,
hut certainly this finding is cause for serious concern.®

In addition, there ate effects of noise on learning to 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 have rediscovered that learning difficul-
tics are likely byproducts of noisy schools, play areas, and homes.
Because they are just beginning te 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 essential 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 significant factor
affecting reading performance than the grades the younpsters were in,
the parents’ educational background, or the number of children in the
family. The longer the children had lived in a noisy environment, the
maore pronounced the reading impairment.®

Noise in the school can also have a detrimental cffect, In a school
located next to an clevated railway, students whose classrooms [aced
the racks scored significantly lower on reading tests than did similar
students whose clnssrooms were farther away,™ In Inglewond, Calif.,
the effects of aircraft noise on learning were so severe that several new
schools had to be built in quicter locations. As a schoal official ex-
plained, the disruption of learning went beyond the time wasted
waiting for noisy aircrafl to pass over. Considerable time had to he
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spent after each fly over refocusing students' attention on what was
being done before the interruption,*®

NOISE SOURCES AND TRENDS

NOISE SOURCES

In the past 2 decades there has been a drunatic inerease in the
numnber of noise sources, There are more cars, trucks, motoreycles,
and other velicles on our highways than ever beflore. There are more
office typewriters, more houses equipped with air conditioners and
noise producing “labor-savers,” and more industrial plants, One find-
ing of the Urban Noise Survey, conducted by the U.S, Environmental
Protection Agency (EPA) in 1976, is that no single neise stands ot

SOME WAYS TO MEASURE NOISE

Instantaneous Measurement  Sound Is measured in decibels (dB),
However, sounds of the same intensity (level) can difTer in the fre-
quencies of which they are composed, Sound level meters have several
acales that electronically filter high and low frequencies in slighdy
different ways to produce single-number measures of the overall level
at o given instant, The "A scale” is most often.used to measure envi-
ronmental notse, Tts filtering (weighting) causes it ta respond o
sounds in much the same way as the human ear responds, All sound
levels in this chapter are A-weighted,

Equivalent Sound Level {1.,q) DBeeause many sounds fluctuate
{rom moment to moment, it is desirable lo have some kind of aver-
age level to describe the noise environment, L., is an energy average
of sound levels during a given period of time, It is not the same as
an arithmetic average because “‘peak” levels contain much more
energy than the corresponding “valley” levels, Thus, in Figure 9-2,
the L,.q isabout 58 dB.

The major virtue of L,q is that it correlates reasonably well with
the effects of noise on peaple, except when the time of occurrence
(day or night) ia relavant,

Day-Night Sound Level {Lay) Ly i an Ly, for o 25-hour period
with a 10 dB penalty imposed on sound levels aceuring at night (10
p.m. to 7 am). A typical use is for the characierization of noise in
residential neighborhoods, Examples are shown in Figure 9-3,

Maximum Sonnd Lewels  Another frequently encountered mens-
ure is the maximum noise produced by a particular noise source, For
exaniple, regulatory limits on noise emissions frem products are fre.
quently specified in terms of some maximum allowable noise level, as
measured at a standard distance, while the product is eperated in a
way that produces maximum or near-maximum noise. Obwiously
such levels cannot be compared meaningfully with L,g or Ly, values,

Souwrce: Adapted From Protective Noise Levels, EPA 550/9-79-
100, 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 identified noise levels, which, il not exceeded, should pro-
tect against some of the worst effects of noise.™ They include:

To protect against Liuq( 24 honrs) = 7041 or less (equivalent

hearing loss: 10 L., (B hours) =75d13)
To protect against Lun =55 o} or bess, outdoors

activity interfer- Luan=15 d} or less, indnors

ence and annpy-

ance!

The Lay levels speeified are yearly average values, These levels include
a margin of safety and were derived, as directed by Congress, without
considering the technical or economic feasibility of achieving them.
Therelore, they should not be viewed as EPA-recommended regula-
tory goals, but rather as long-range cavironmental geals,

in people’s minds. In arcas not direetly exposed to freeway or aiveraft
noise, most people think of community noise as a general din, made
up of many sources rather than one or two. But of the noise sources
cited by those surveyed, vehicle noise sources ranked highest, par-
ticularly motorcycles, large trucks, and cars. Table 9-1 ranks noise
sources for areas with dilferent population densities,

Although certain neise sources are perceived as more annoying
than others, it is the combination and total numbet of sources that
determine o community's noise levels, Figure 9-3 gives examples of
sound levels that are roughly typical for different locations, Tt also
shaws the tremendous range of sound intensitivs that are compressed
into the logarithmic decibel scale, Every 10 dB increase represents
a tenfold increase in physical intensity 7 and approximately a dou-
bling in loudness as perceived by people,’®

Cutdoor noise levels are a function of population density, In the
medium and large cities of the nation, with populations greater than
100,000 and/or population density greater than 2,500 persons per
sfuare mile, noise is definitely of increasing public concern, Objec-
tive aneasures conliun Dl nuise fevely are genenlly bigher in ciides
with greater population densities,

Figure 9-4 shows a mathematical (regression) line constructed
from a large number of studies shawing the typical correlation be-
tween outdoar 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 entire urban United States, it is possible 10 use
the regression formula to estimate statistically the various local levels
of noise.

Since 1970, population growth in rural counties has surpnssed that
of wrban areas. However, the absolute numbers of people living in
metropolitan areas have continued to increase,™
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Noise Sources Considered "Highly Annoying"

(i aroar awoy from the direct impact af frasway or alrcralt noise)

B g 3,000 (370} 3,000 < p < 20,000 {515} p &= 20,000 {129%)
Rank Source HH.A. Rank Source Sourco EH.A.
1 Matarcyclos 9,4 1 Matorcycies 1 Motorcycles 12,7
2 Helicopters 5.3 2 Larga trucks 2 Autos 9.4
3 Autos 4,2 3 Aulos 3 Large trucks 7.3
4 Construction EN 4 Consiruction 2.2 4 Construction 6.8
5 Alrplanes 3,2 5 Sport cars 7.0 5 Sport carg 5.9
6 Sport cars 3.1 & Constant trofhic 6,5 6 Constant tralilc 8.7
7 Large trucks 2.6 7 Smanll trucks 4.1 7 Busos 4.7
k1 Powor parden topls 1.8 & Buses 3,5 a Smalf trucks a1
9 Small trucks 1.5 9 Alrplanes 3.4 9 Huolicaplers 1.9
10 canstont traffic 1.8 1o Hallcopters 3.1 10 Airplanes 1.6
11 Buses 1.1 11 Pawer gardan tools 2.1 11 Power garden toals 1.2
55.9 622 G66.0

. R b e it i

p = popuiation denslty In paaple per square mile,

oz H,A, == percent of respondonts highly annoyed by saurce.

Rank == rank ordar of nolse soufces that highly annoy rospondants.

Sourca: 11.5. Frulennmentat

it g =

Drabantlom
Prajotion

TRt G e A s b e

Mgy, The Urlan ivoise Survay (Washingtan, D,C.: U.S, Governmont Printing Office, Avpust 1977), p, 38,



Figure 93

Examples of Outdoar Day-Night Average Sound Levels
indB Measured at Various Locations
Ldn In di} Owidnor Locatlon
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Saurce: U.S, Envlronmonial Pratecllon Agency, Protective Nolse lLevels, EPA
550/9-79-100, Novambar 1870,
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Table 9~2, based on 1970 population densities in urban arcas,
provides estinmtes of the numbers of people exposed to various levels
of outdoor noise; the etimates are conservative because freewny
and aireralt noise are exchuded, For example, at least 93 million peo-

Figure 9-4

Day/Night Sound Level as & Function of Population
Density

100 —

20 |-

Population densty thousaads of peapie per square mit

5
we

2

1 1 I S |

45 50 75 80

(tay/night sound laval

Sourco: LLS. Environmantal Protectlon Agency, Population Distribution of the Uniled
States as a Functlon of Outdaor Nofae Levels, Juna 1974, p, 16
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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

(oxeluding freaway and airport najse)

Urbon Total Estimate Urban Total Estimate
, Only Rural Qnly fRtural
Estimata Estlmala
Added to Addad to
Urban Modoel} Urban Model)
|
. Lin MiNians Milllans La, Milllans Milllans
' ot peapin af people of peopla of people
. N axposoed oxpostdl exposed axposed
! 34 134 180 59 &7 67
! 35 134 179 50 59 59
) 36 134 177 61 51 51
. 37 133 174 62 44 44
P 38 133 170 63 7 ar
i 39 132 168 64 a0 3o
t 40 131 168 65 24 24
] 41 130 161 3] 19 19
a2 129 158 67 15 15
43 128 163 (13 12 12
44 126 150 1] ] 9
' 45 124 149 70 7 7
! 46 122 145 71 1 5
| 47 120 140 72 4 4
48 118 135 73 3 3
49 116 130 74 2 2
50 113 123 75 1 1
51 110 118 76 0.889 0.889
62 107 112 77 0.559 0,559
3 103 108 78 0,332 0.332
54 99 100 19 0,187 0.187
55 a3 94 BO 0,093 0,033
56 1] a8 a8t 0.039 0,639
57 Bl Bl 82 0012 0.012
58 74 74 83 0.002 0,002
84 8] o

Source; W, J. Galloway, K, Mck, Eldrad, M, A, Simpson, propared for the 115"
Envirenmantal Protaction Agency, Ofico of Nalte Abatemant and Cantral, Popu-
{ation Distribution of tho U,5, ay a Function of Outdonr Noiso Lovefs, 1974, pp, 25, 28,

ple—all in urban areas—-are regulatly exposed to outdoar noise levels
of Ly of 55 or more. At least 59 million people are exposed to levels
of Ly, of 60 or more, and at least 7 million Jive in an urban environ-
ment where outdoor noise levels of Ly, of 70 or more are the rule*®

Tahle 9-3 shows the number of people exposed to various levels of
noise (including aircraft and freeway noise) in the community, by
the source of noise. Urhan traffic and aireraft noise are the over-
whelmingly impertant sources of all community naise levels for Lyq
: levels greater than 60 dB3, The situation in other industrinlized nations
‘ is similar, with traffic noise an even werse problem. An estimated 10
percent of the U.S, papulation is exposed to Ly, of 35 or more,
versus 22 pereent in Norway, 50 to 70 percent in most of Eurape, and
80 percent in Japan. Dut aircraflt noise is relatively worse in the

13
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Table 9-3

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

{number of peapla In milllons for each nolse category)

Lag Usban  Rural Airs Ralt Agri From Home

(dB) Trailic Traifle  craft cul?urnl Industrial  Applis
Sltes ances

80 0.4 0.3

75 2.0 0.8

7o 7.1 0.2 2.5

66 21,6 1.0 7.9 0.4

60 54.1 2.8 19,9 L1 1.6

55 102.1 4.8 50.0 2.4 0,1 &3 15.0

Source: Bolt, Beranek, and Newman, Inc., prepared for W5, Epvironmental
Pratectlon Agency, Offica of Noise Abalement and Control, Nolso In Amevica (Wakh-
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 1o those levels in
Japan and Burope,!

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 healel
risks of working in such noisy conditions, According to an insurance
industry study, noise-induced hearing loss is the occupational health
hazard that afTects most workers and for which financial compensa-
tion claims are greatest—nearly $200 million since 1969 for federal
employees alone.*?

TRENDS

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

The number of annual hearing loss claims fram federal workers
alone rose from 200 in 1966 to mare than 8,000 by 197540 In 1977,
there were more than 6,000 claims at the state level, 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, ire not fully compensated due to re-
strictive filing criteria,*® The response of stites to these claims varies
considerably, Only nine states compensate almost all of the nonfederal
hearing loss claims. The prospeet is that the number of claims and
amount of awards will inerease rapidly in the next 10 years, The cu-
mulative state and federal henefits paid from 1977 to 1987 could easily

14



e e = b e o o kT

e e s

O U PPy ST R R T R

reach $0.8 billion. Given the rapid recent increase in the rate of
claims, this estimate seems based on rather conservittive assumptions
(7 percent annual cost of living increase in bepefits; 10 percent
annual increase in numbers of claims) 2

Road Traffic Noise Noise from road traflie is continuing to in-
crease. According to the EPA%s Office of Noise Abatement and
Contraol, by the year 2000 noise levels will increase significantly and
so will the number of people exposed to these levels. Even now an
estimated 13,5 million people in the United States are exposed Lo an
owdoor L, of 753 dB or greater from transpartation or recreation
vehicles,” a level sufficient to cause risk of permanent damage to
hearing.™ Even after {edern] noise regulations take cffvet, overall
noise from cars, trucks, buses, and motorcyeles will increase aver timne
because of the anticipated increase in the number of vehicles,

Accarding to one projection, the number of autemabiles may in-
crease from 84 million in 1977 to 130 million by 1985; and trucks
from 17 million to 28 million,® Another source estimaltes that auto-
mobiles in use will increase 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 automobile noise are likely to go up with the increased
sales of both 4-cylinder gnsaline-engine and diesel-engine autn-
mobiles. These engines are noisier than the V-8 gasoline engines,
which currently make up more than hall the aute market.® The
number of buses of various types {intercity buses, school huses) also
is expected to continue to increase.” Various projections may not
agree exactly on rate of growth, but they all agree that the number
of noise sources is increasing.

Noite Emissions From Airceaft 1 current regulations controlling
noise emissions from aireraft are implemented, and if special takeofT
procedures are used, the land area exposed to atrcralt noise Ly, levels
of 65 or greater will deerease from 2,169 to 1,304 square miles by
1985. The number of adversely affected people is expected to de-
crease {rom ahout & million to about 3.6 million by the year 2000,
although it then may grow again with increasing air waffic.®” For
those affected, aircralt noise will remain a major problemn, These
conelusions assume moderate growth of the airlines, i.e. a doubling
of the number of planes between 1980 and 2000,

Nofse From Rail Rapid T'ransit This is not currently an extensive
problem in the United States because most eities do not now have rail
transit. But for the ones that do, the noise problem ¢an be serious. In
New York City alone, an estimiated 500,000 peeple are exposed to
rapid transit noise between 85 and 100 dB inside their homes.™ By
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 eapid
transit cars will be added to the present fleet of 10,000, The new
cars and track will be quieter than existing stock. However, many
systems will he using existing noisy cars on new track or new cars on
old wrack. In either case, without application of more noise abate-
ment technology, noise levels will remain high,™
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NOISE CONTROL AT THE LOCAL LEVEL

What can be done to control the widespread and rapidly growing
problem of noise? The federal government is issuing reguiations to
recince noise emissions from some of the major ofTenders, But, for the
most part, these egulations apply only to new praducts and only solve
part of the problem, The major impetus (or suceessful noise recluction
must be initizted and carried through at the local level, witere noise
problems and solutions are most apparent,

Although noise problems are often comples, many of the issues of
greatest concern to the community can be solved through imaginative
planning and eoorcdination of existing resources, Conununities arounc
the country are employing 1 variety of measures, including in-use
controls, eperational vestrictions, land use planning, and regulations
on newly manufactured products.

SURFACE TRANSPORTATION NOISE

In-use controls apply to existing produets already in wie, as oppased
1o controls on newly manufactured products, In one case, the user or
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owner is responsible for obeying the regulation; in the other, the
manufacturer or seller is responsible. In early 1979, 164 local come
munities and 10 states had performance or in-use requirements for
automobiles, These programs range from enforcement of existing lo-
cal, state, or federal regulations to stringent local laws that require pe-
viedic inspection of vehicles.®® Chiengo, for example, designates two
special vehicle enforcement teams to monitor notor vehicle noise
Irom preselected sites around the city, The Deparunent of Environ-
mental Control has approved sites, hased on measurcitent specifica-
tions that require a cleac area within a 100-foot radius of the noise
meter in order to get aceurate readings, The higgest enforcement
prablem is being able to prove that somebody exceeded the noise
limit. Improper measurement teehniques can result in different read-
ings from the same vehicle at different easurement sites heeause
sound is reflected from buildings or oiker abstructions, When a viola-
tion occurs, the measurement team notifies a police car to apprehend
the offender.™

Colorado Springs has a particularly vigorous noise contrel program,
which focuses primarily on in-use comral of motor vehicles, City
patrolmen, certified as noise technicians, work chiclly on noise contral,
although they are qualified to perform normal pelice duties, A vigor-
ous enforcement system with stringemt 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 effective program.®

Aren and time restrictions have also proven ta be elfective opera-
tional controls, Routing trucks away from residential or high traffic
areas is a common mensure that also applies to safety and general
traflic management.®® Both Denver and Colorde Springs restrict
noisy trucks from traveling in certain areas during night and early
morning hours, Chicago does not allow garbage collection at these
times,

Land use restrictions and urban planning te 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 adjeining a school or hospital, noise barriers can
be constructed, For instance, in Portland, Oreg,, noise barriers will
e Luilt along o major sireet to protect nearhy residents. I addition,
some houses and apartments will be purchased by the city and the
residents relocated to quicter areas,

Advance planning for mass transit and road development should
include noise control measures. Many cities are designing mall 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 husiness or residential
areas, high levels of noise exposure often result, Portland, Oreg, was
recently faced with such a problem, and is now experimenting with
retrofitting of buses to make them quicter.”* New York City is cur-
rently designing a Dbus/pedestrian mall—the  Broadway Plaza
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Project—and is incorporating noise control inta its plans. The purpose
of the project is to clean up the Times Square area and to reduce
vehicular noise by rerouting traffic, The busbearding areas will be
at the edge of the mall, which features shops, restaurants, and
theatres.®®

Locnl governments may apply noise regulations to a 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 charged with developing uniform
national noise emission standards for certain products 1t detcrmines
are harmful to the public health and welfare, EPA is drawing on the
data and experiences provided by 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, which should eliminate
the problems manufacturers would otherwise face with an assortment
of state or local noise level requirements. State and Jocal governments
would not be preempied 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 noise control will ultimately be in danger of being re-
versed, Aviation naise is a complex and controversial issue involving
a variety of jurisdictional responsibilities, regulations, and laws, No
easy solutions exist, particularly where airports are alreacy 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 cocperation,

Tabte 9-4

The 10 U.S. Airports With the Largest Populations
Exposedtolnof 65 0or More

Alrport | D! :
Irp P“?J’L':.Eg?ﬁ?d Alrpart Pu?glf‘k:‘(’;;ossgd

or Morn or M‘nra
New York—La Guardla 1,057,000 Los Angales 292,000
Chicago—0*Hare 771,000 Miami 260,000
Maw York—JFK 607,000 Denver 180,600
Boston—Logan 431,000 Clavaland 128,000
Newark 431,000 San Franciseo 124,000

Source: U.S. Dapartment of Transportation, Aviation Nolsa Abatement Policy
{Washingten, P.C,: U.S, Govarment Printing Otfice, 1976}, p. 20,
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The Federal Aviation Administration (FAN) has primary respon-

sibility within the federal government for civil aireraft noise and has:

established noise emission standards for most types of nonmiliary
aircrafe (“newly-certifieated aircraft™), as listed in greater detail
later in this chapier, Despite the standards, aireraft noise will remain
anajar national problem in the future beeause of the growth in op-
eratians, Besause airport noise is also a local problem, it must also he
ameliorated through local actions by airport proprictors,

Far airports not already located in developed areas, planning to
achieve land use comnpatibility is an option available to local officials
for containing excessive aireralt noise within the airport's boundary
or in arcas with compatible land wses near the airport. For instance,
developient at an airpert can be planned to reduce the effects of fu-
wre noise growth, The location of runways, terminal buildings, ac-
cess roads, and other facilities influence the mmount and Jecation of
future noise sources,

State and loeal governments and urban planning agencies can
plan and control compatible land use activities near airports through
zoning, and limiting the number of sewer or water approvals and
huilding permits, Soundproofing scheols, hospitals, and other build-
ings, and requiring insulation of apartments, homes, and public build-
ings near airports may he feasible alternatives, although they are less
elfective,™

If financial resources are available, the airport and loeal authori-
tics can buy adjacent land areas to insitre their use for compatible
purposes such as industrial or recreational development, Buying air
rights or easements is another option that compensates the owners of
the noise-aTected land, but on a one-time basis, without eliminating
noise damage Zoning is another alternative, but it is subject 1o
change due ta the pressure of urban expansion.™

Airport noise exposure often transcends zoning jurisdictions, eaus-
ing acditional problems,™ The construction of the Dallas-Fart Waorth
Regional Airport is cansidered to be an example of successful land
use planning involving multiple jurisdictions.” In spite of the air-
port’s huge size and extensive bufer areas, planners determined that
there would still be substantial noise exposure beyond the airport’s
Boundary {see Figure & 5). One of the planning strategics invalved
rezoning the affected area, which had eriginally bren designated for
residential development. A comipatible land use study indicated that
the land had high potential as an airport-related industrial park, nat
only heeause it would be compatible with the adjacent airport, but
also because it would provide a higher tax base for the city. As a
result of the findings, a new zoning district was written into the rity's
existing zoning ordinance,™

But, as the Dallas-Fort Worth case illustrates, these solutions are
never permanent. As the aren surrounding the airport is developed
and lanc values increase, pressure builds to develop the asen further.
Far example, the eity of Tiving, next to the airport, recenily rezoned
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Figure 9-5
Dallas-Fort Worth Regional Airport and Environs
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Source: Adapted from U.S. Department of Transportation, Alrport Land Use Com-
patlbillty Planning, AC 150/6050-8, 16877, Appandix 4, p. 8.

industrint areas to allow residential construetion, "T'hus noise exposure
may hecome a problem despite initial land use planning. ™

Dulles Tnternational Airport, near Washington, D.C., is an exam-
ple of what ean happen around an airport—even a new airport with
plenty of growing room—-when there are no strict Jand use controls or

accurate forecasts of projected growth in uir traffic. Since 1973, pro-
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jections of areas that would be affected eventually by aireraft noise
were increased on several nceasions.” These revisions put additional
pressure on the 1972 policy of a nearby county to ban residential de-
velopment from areas considered “generally unacceptable” The
county recently modified its policy to permit new residential construe-
tion in an ared expected to have naise levels by 1995 ranging from
“generally unacceptable” 1o “intolerable,” by HUD and VA stand-
ards. The new policy will prohibit residential construction only in
the “intolerable™ zane. Tn the other arens, classified as “gencrally un-
acceptable,” builders will be required to instal] acoustical jnsulation
in houses and to give buyers a warning,™

Alrpert proprietors have the authority to impese certain opera-
tional controls to reduce noise, such as scheduling engine run-ups at
times of least annoyance ar establishing landing fees based on air-
craft noise characteristics or time of day. The proprictor can alse
make improvements in airport design, land acquisition, and other re-
strictions on airport use (within approprinte cost, safety, and effi-
ciency limitations). The proprictor may take further measures, such
as using prefercntial takeofl and landing flight tracks that avoid
noise-sensitive aresis, or requiring that airerafi land farther down
ranways away from residential areas,™

The Huntsville-Madison County Jetport in Alabama is a good
example of combining land use and operational controls to contain
aireraft noise, Although the airport was built iv an open countryside
essentially free of noise compatibility problems, expanding urbaniza-
tion in the area led to the development of a Jand use plan, Opera-
tional contrals were designed to keep jet aircraft away [from
residential arens after takeofT. Conirols on new development were
also established to encourage commercial and industrial uses of the
areas facing heavy exposure,™

The Huntsville Jetport is ane of approximately 600 airports certi-
fieel for air carrier operations that transport passengers or cargn on
federally approved routes. Abant 72,000 airports have no air earrier
operations and are used only by general aviation traffic.”™ The gen-
eral aviaticn airports have fewer FAA restrictions and afford more
opportunity for lacally initiated noise control measures.

‘I'he citizens of T'errance, Galil., encouraged various naise control
measures, beginning in 1977, to abate noise from small planes. Noise
contours and appropriate data were collected for several years, Data
revealed that almoest 98 percent of all operations remained below
single-event maximum levels of 82 dB ac the airport property line,
This leve! was determined to be a reasonable limit for all aircraft
operativns. Furthermare, the number of operations at the airport’s
fiying school (where student pilots practice takeoffs and [andings)
was restricted, thereby reducing the number of operations, A curfew
with reasonable exemptions was also enactedd 1o limit night fights.
In addition, night flights had to meet a more restrictive 76 dR limit
at the airport boundary,®
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Pilots who cannot meet the 82 dB limit are sent natification letters.
Most of these pilats have responded and cooperaled. Because some
pilots had diffienlty eperating their planes within the specified noise
limit, a California court ruled that it would be diseriminatory to im-
pose fines for all violations. But when there are violations of the
curfew or the restrictions on practice landings, fines inay he imposecl,
Of the 28 pilots cited for violatinns to date, most were fined an aver-
age ol 100 plus court costs. With grant assistanee from the FAA,
the airport is evrrently conducting a study to quantify the degree of
noise contrel nchicved.*!

OTHER LOCAL GOVERNMENT ACTIVITY

In the past decade the number of local noise control ordinances
has increased dramatically, In 1972 anly 59 municipalities had some
type of noise law, By 1977 that number had grown 1o 1,067.* Taday,
more than 30 percent of the U8, municipal population lives in
localities having some degree of noise legislation,*

Most cities and local governments use a munber of 1ools for noise
control, with varying degrees of suceess. Vehicular noise control,
property line standards, huilding codes, soundprooling, site planning,
zoning, public education, and noise abatement planning are several
components of eflective community noise control programs,

Maust prevalent is the property line standard, which s designed o
protect people frem their neighbors' neise at the propecty line, These
standards are relatively easy to incorporate into a municipal zoning
ordinance and are generally effective, They usually apply to nen-
vehicular noise sources swch as power plants, rail yards, factories,
construction sites, or air conditioners on commercial or residential
property, The majority of property line standards establish a maxi-
mum noise Jevel that is enforced at the property boundary of the
offending source* They are usually enforced on a complaint basis.

Construction noise is usnally regulated by restricting work activity
to daytime hours, generally 7 a,n, 10 6 pan. Often specific types of
equipment have maxinuam allowable noise Tevels, measured from o
distance of 50 fect, EPA is proposing standards for several picees of
equijnreni, sucl ue paveent enkes (or juck innenens) and rock
drills,® which will alleviate part of the problem, especially if localities
help enforee them., A federal standard Hmiting noise from newly
manufactured partable air compressors s alvency in effeet,® Bul
source regulations will not be sufficient to contain construction site
noise in many cases, Many eotnmunities will need to continee 10 use
some farm of property line standird and require noise harriers or
other measures to control excessive site nnise,®

Coimmunities seldom use building codes for noise contral, altheugh
specifications for new construction and renovation of older buildings
can significantly reduce noise in the finished boildings.*® Although
the construction industry may he generally knowledgeahle in noise
eontrol techniques invelving building materials, this knowledue does
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not always wanslate inte action at the leve! of the individual worker,
Also, most local jurisdictions lack personned with knowledge of noise
measurements and cantrols to enforee the cordes,#

Some municipalities are establishing encrgy requirements for build-
ing construction that can have the added benefit of reducing noise,
For example, the [ousing Insalation Aet in California has led 1o
more elfective huilding codes in the state, In San Diego, where a
general review of all building plans is required, noise prevention
mensures have been successfully enforced,®

Site planning is another effective tool minimizing noise exposure
of a building from some outside source, The amount of cumulative
noise in an area is influenced by arrangement of buildings and strue-
tures in future development plans; distance from railreads, espress-
ways, and industrial areas; and the type of terrain and vegetation,™

Despite the apparent increase in the number of noise contrel laws,
few cities have comprehensive noise laws and even fewer have efTec-
tive noise control programs, Most local noise ordinances address only
a few noise problems and do pot consider noise a multisource prob-
lem, with each source contributing to the total noise level, For
example, there are fewer than 80 cities that have quantitative, com-
prehensive noise limits regulating Jand use, motor vehicles, and con.
struction.* Maost municipal officials consider noise a growing problem
in the community, but may wnderestimate it hecause they rely heavily
on complaints for their perception.®™ Without the suppart of local
tlected officials, community residents will not receive the benefits of
comprehensive and effective neise contral,

Although more cities are establishing noise contrel programs, there
is 1 severe lack of funding available to implement them, Some of the
lnrgest programs, such as New York’s and Chicago's, have experi-
enced significant budget recuctions,™

One effective program, launched and maintained en a modest an-
nual budget of about 0,37 per capita, is the community noise control
program in Salt Lake Ciry.*® After an unsiccessful attempt to insti-
tute a program that was tao broad and unenforceable, n mare specifie
program was developed that focused primianily on vehicular and
praperty lne standawds, The city is alse assisting seven neiehbaring
communities in noise control efforts,

STATE NOISE PROGRAMS

State programs are also underfunded, which generally means that
ordinances or other regulations eannot be implemented, In 1977, 27
states had enacted noise Jegislation, but only 20 states had budgets
to suppoert this legislation (see Figure 9-6). Only 1 states were
spending more than $0.01 per capitn per year on noise control
programs,

Furthermore, most of these states have provisions to regulate only
one or two calegories of noise sources, usually motor vehicles and
recreational vehicles (partienlarly snowmabiles), Only four states-—
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Figure 5-6
State Noise Expenditures per Capita
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Sourcae: U.5, Environmaenltal Protectlon Agancy, State and Lacal Nofse Contral Ae
tivities, 1977-1978, May 1879, p. 4-17.

gislation

California, Maryland, QOregon, and Washington—have e
regulading as many as three or four types of noise sources,

Despite the limited resowrces available, states ave in o unique posi-
tion to take a leadership role in such maters as providing technical
support o localities or establishing statewide regulitions, Statewide
regulations, such as neise limits for vehicles and band use zones, to-
gether with state assistance in implementation, provide loealities
with the opporiunity for Jow-cost noise control, In Califernia, the
Stute Vehicle Code preempts all local velicle noise laws and restricts
the nmount of noise that can be produced by both new and older
vehicles, The state enforces noise controls on sales of new
vehicles, Enforcement of in-use  regulatdens s shared, with
the California Highway Patrol covering  state  highways  and
lacalities covering the other roads, In some eases, such as regulations
aimed at faulty mafer and exhaust systems, enforeement regquires
only an officers professional judgment that the systein has deteri-
orated. Palo Alto has heen enforcing suclia Liw for several yenrs and
has experienced a dramanic deerease in the munber of noisy vehicles
operating in the city*?

Mlinois used California’s experience with statewide vehicle regu-
lations ns a madet in develeping its own standards, The objective
of the Hlinois program was nat only to reduce the general level of
road noise but alse 1o contral the few vehicles emining excessive
noise. The rulemaking process included four puldic hearing
tailed studies of noise control altermatives, and cost estimates,

The Hlinois bw regulates motor vehicles by weight, with an extra
allowance for snow tires, so that each type of vehicle is as quiet as

Ul
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practical. License plate eode letters, which are based on gross vehicle
weights, assist i enforcement of truck standards, Several other pro-
visions contribite to ordinunee enfor¢ement, such as stationary test-
ing a1 weighing stitions and monitoring noise levels from many
roadside locations,™ The Nlineds regulations require adequately
maintoined exhaust systems on all velideles, Altheugh vehicles with
foulty mufers make wp oaly a sinall percentage of the total vehicle
population, they are the noisiest vebicles on (he rond.t™

There s much that states can do for pewly-manefactured prod-
uets, within the famework of federal preemption, Federal noise
regulation of newly manafactured products preempts all similar state
and local Jaws. Such wniform national regultion of major noise
problems at the source is a key element in the national noise stntegy,
But state regolations can (Gl an imemediate need in areas where Ted-
eral involvement is several yenrs away, and they can regaline prod-
nets not covered by federn) standards by demonstritting that certain
levels sve feasible, Some state action has inflluenced manofacturers
so ¢Tectively that federal standards ay wot be needed, For example,
hy establishing noise limits on new snowmobiles sold within their
botndaries, 14 stivtes helped induee the snowimnbile industry 1o adopm
a 78 dB Bimic for aff the newly manufactured machines, compared

Altar t4 states adopled noise (imits for snowmcbiles, the industry itsel! set a
78dB limlt for all new mashines. Sevoral yoars ago, naisg lovels from soma new
snawmobiles went as high as 100d¢0. Photegraghey; Cecil W. Stoughtan.
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with noise levels from these machines as high as 100 dI several years
o, 10

When federal regulations have already been issued, states are aid-
ing the epforcement process by adopting identical standards and
vigorously enforcing them. For instance, all states with in-use truck
regulations have adopied the EPA-enacted Interstate Motor Carrier
Regulation. Because the US. Department of Transportinion's
(DOT} Federal Burcau of Mator Carrier Safety, whicl is responsible
for enforcing the regulation, has limited resources, states and locali
ties need to help enforee the regulntions,

The Federal Aid Flighway Act of 1970 requires that neise control
he part of the planning and design of all fudernl-nid highways, or the
Federal HMighway Administration (FITWA) will not approve high-
way construction.'™ The 1973 and 1976 amendments to the act allow
federal funding of noise abatement along existing highways, FHWA
also requires that state highway agencies furnish localities with infor.
mation on noise and Jand use,'®?

The construction of noise barriers is the most common noise ahate-
ment method used in the highway system today, Tn Minnesota, mare
than 50 such projects have already been approved, resulting in more
than 20 miles of noise barriers. Funding for the program was initiated
by an amendment to the 19875 gas tax legislation providing that 1 per-
cent of the state’s annual gas revenues would be spent on noise abate-
ment along the interstate highway system, The federal government
provided 90 percent matching funds, for a tatal of roughly $12
million,398

However, it is estimated that it would take thousands of miles of
highway barriers to hring noise levels down from the 70 10 75 dB
range to the 60 to 65 dB range, Furthermore, the high cost of barriers
means that they should not he relied upon ns n general cure for
highway noise

The example of Cerritos, Calif,, shows how state requirements for
land use planning can help communities handle their noise problems,
Three major highways are aggravating noise exposure in this rapidly
growing suburban Los Angeles community. State law, which requires
all communities to inelude noise control in comprehensive planaing,
has enahled this community to act forcefully in addressing the prob-
lem of highway noise. The local government, backed by strong state
and public support, has endorsed stringent noise requirements for
new residential constriction, Through a permit process, developers
are required to incarporate noise control into the architectural design,
to use soundproofing construction materials and 1echniques, and to
erect noise harriers, o

Chalifornin has alse taken the lead in the area of aviation noise, as
the first state with airport noise fimits. Regulations adopted under o
1969 law impose limits on total airport noise, and include a varianee
provision with annual hearings and renewals to insure progress towird
eventual compliance3%?

26

P



Illincis is considering o statewide noise regulation that would re-
quire airport operators to mect specified day-night average noise
levels (Lgn) using whatever means necessary, The proposed regula-
tion could have a significant impact on O'Hare International Alr-
port, which might require a night curfew on flights or some form of
waiver in order to comply.}'®

Maryland has recently enacted legislation to contral airport noise
impacts by propesing “noise zones” around its airports that would
heeome more stringent as new, quieter aireraft are introduced. Mary-
land is the anly 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.'*?

THE ROLE OF THE FEDERAL GOVERNMENT

NOISE STANDARDS FOR NEWLY MANUFACTURED PRODUCTS

The Noise Control Act of 197244 directs EPA *to promote an
environment for all Americans free fror noise that jeopardizes their
henlth and welfare” Tt specifies that EPA shall regulate new products
in commerce that are Ymajor sources of noise” and shall establish
noise labeling requirements for naisy products and for produets de-
signed to reduce noise, In 1978, Congress amended this legislation
with the Quiet Communities Act '™ to encourage the developtent of
noise control programs on the community and state level. The
amendments pravided a necessary link and balance hetween the fed-
cral regulatory program and local noise control activities.

EPFA began the rulemaking process by examining transportation
and construction noise, the primary concerns of mast local communi-
ties, The ageney studied vations products—such as trucks, molor-
cyeles, and jack hammers—and considered a braad range of factors,
including the nbselute magnitude of the noise emitted in typical
envitanments and whather the product i uscd in combination wit!
other noisy praducts. EPA’s principal objective was to improve the
health and welfare benefits ta the public by lawering noise tnissions
from products identified as major noise sources. This was the central
theme of the 1972 Act, Aiso considered was the available technology
and the costs to both the manufacturer and the consumer of reducing
the noise levels of these produets.

Since 1972, EPA has identified 10 products as major noise sources:
medium and heavy trucks, motoreycles, buses, garbage trucks, wheel
and crawler tractors (used in canstruction), portable air COMPressars,
pavement breakers (or jack hammers), rock drills, pawer Jawnmow-
ers, and truck relrigeration units {see Table 9-5),
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Table 9-5

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

1976 1977 1978 1979 1960 1981 1982 1983

Portoble alr compressors F E E
Madium and heuvy trucks F t s
Wheel and crawler traciors P Fa Es
Garbage  trucks  (truck- P F Es S»
mounted solid waste com-
pactar)
Buses-——schoal P Fa Ee
clty
intercity
Matoreyelas P e E

Identified ns Major Neise
Scurcas; truckstransport
relrigeration upits, power
lawnmowers, pavemoant
hreakers, and rack drllls

Under Conslderation: lipht
vohlicles, liras, chaln saws,
construction equipmaent

P=:proposad,

Fe:{inat ragulatlons issued.

E=rula gros Into effact,

S=mora stringant noise imits go Inta effect
* Projected dutes.

Sourca: U.S. Environmental Pretection Aganty, Office of Noise Abatement and
Cantrol, EPA Nolse Cantral Program, Progross to Date (Washington, D,C.: U.S. Govern-
mont Printing Oftice, Apsll 1979).

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

Bince 1975, interstate motor carriers also have been covered by
EPA’s in-use standards, which have proven effective in getting the
warst noise offenders off the highways, The Bureau of Motor Carrier
Safety of DOT actively enforces these standards,

FAA is responsible for issuing nolse limits for new types of aireraft,
The Federal Air Regulation {FAR) noise limits on new types of air-
craft were established in 1969 *# and in 1977, and now cover most
types of aireraft ineluding jet transports and propeller-driven air-
eraft.'* There is also a “retrofit or replacement" rule requiring all
existing subsonic jet transport aireraft to meet at least the 1969 limits
by 1985, In 1979 FAA proposed noise limits for new helicapters,

An important development in 1978 was the resolution of the Con.
corde jssue,’" The original 16 Concordes were allowed to continue
operating in the United States, althongh with varfous restrictions.
The FAA did not rule on which airports they could use, but left that
decision to the 13 individual airports identified in the environraental
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The 16 Qencordes cperating fn the Unlted States at times exceed the naise levels
allowed fer subsonic alrerafi. No mere Concordes are sxpeciad to be built,

impact statement accompanying the FAA rule, Dulles {Washinglon,
D.C.) and John F, Kennedy (New York) airports have received Con-
cordes because they were part of FAA's original 16-month test pro-
gram, The Concordes also use Dallas-Fort Worth and, in the near
future, may use Atlanta, The FAA prohibited scheduling of Con-
corde flights te U.S, airports between 10 p.nt and 7 aa local tinme,
and prohibited modifications to the aircraft that would increase their
noise, FAA also issued new aircraft noise rules for all Concordes
after the frst 16, those rules are equivalent to the neise lovals jie-
seribed in 1969 for newly designed subsonic aireraft, The fact that
only 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 among airports,

OCCUPATIONAL NOISE

The protection of workers from excessive noise on the job is an
area of increasing public concern and controversy, The Occupational
Safety and Health Administration (OSHA) is charged with devel-
oping and enforcing rules to prevent exeessive noise exposure,
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OSHA’s mandate is that ne employee should sufler material impair-
ment of health or functional capacity even if the emplayee is regu-
larly exposed to o hazard covered by an OSHA standard far the pe-
riod of kis working life 1

There has been o federal standard in effeet for some time to pro-
tect workers from noise exposare. Maximum limits are a function
of the exposure time, For example, an 8-hour exposurc to 90 B
would constitute a maximum permissible dally exposure; so would
113 dB for 15 minutes, The level at which the standard should be set
las been a matter of controversy. OSHA proposed o revised stand-
ard in 1974 that would keep 90 dB for 8 hours, but would tighten

+ other parts of the existing regulation, This proposed revised standard

has not yet been adopted. On the basis of research studies, BPA con-
cluded that the 90 dB was not adequately protective, Under authority
of the 1972 Act, EPA recommended that OSHA adept a more strin-
gent standard of 85 dB for 8-lour exposures, as well as a 3 d0 or
Yequal-encrgy” rule instead of the present 5 dB rule for trading off
durntion for intensity, 10

The econemic vests associated with workplace noise regulations
have been difficult te detennine, One analysis has shown that U.8.
industiy would have to spend up to $10.5 billion ta comply im-
mediately with the 90 dB requirement and an additional $8 billion
to comply with an 85 dB requirement. Substantially less would
be required i the peried allowed to achieve compliance were
lengthened, ™

FHearing protectors have sometimes been advocated as an all-pur-
pose alternative to engineering controls of noise, but they are an
inferior alternntive, Tt is true that hearing protectors are by far the
least expensivie ethod for rediucing noise exposure, but there are
several disadvantages. The main problem is that workers resist wear-
ing them, cither because they need to hear the sounds around them
for reasons of safety ar cowmunication, or becauwse the devices are
ancomfortable. In addision, their effectiveness in practice is limited.
A recent sty by the National Institute for Oceupational Safety and
Health surveyed 168 werkers wearing earplugs on the job, Tt re-
vealed that half of the workers tested were getting less than one-third
al the decibel reduction specified by the manufacturer, cither be-
cause they were using the wrong sive earplugs or nnt inserting them
properly, 1

LABELING

For products capable of making noise thar could adversely aflect
the public health and welfare, IPA is responsible for product label-
ing to provide information 1o the prospective user on how much neise
a product generates or how well certain products, such as hearing
protectors or acoustic tile, reduce noise exposure,'*

EPA has propased a rule for labeling hearing protectors **% and

- expects to issue a final rule in 1979, The agency has developed mini-
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mum standards for voluntory labeling programs that may bhe sub-
mitted to EPA for review and, if consistent with federal guidelines,
may be adopted as an alternative to federal labeling requirements.

FEDERAL ASSISTANCE TO STATES AND LOCALITIES

Because federal standard-seiting alone cannot achieve desirable
community noise levels, state and local programs are an essential
complement, The Noise Gontrol Act as modified by the Quiet Com-
munities Act provides the lramework for a federal partnership with
stiates and localities in achieving a balanced national noise control
program.

One facet of this partnership is BPA%s program for financial as-
sistance 1o help eomrmunities aunch nolse contral programs, This is
not Jong-term assistance; instead it is designed 10 help communities
icdentify their particular noise problems and build programs in
response.’®*

Other federal agencies offering financial suppert for noise control
include the Federal Flighway Administration which, as mentioned,
provides funding through states for noise barriers and other meas-
ures,'® The FAA has an Airport Development Aid Program {ADAP)
fund of approximately $3500 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 conteol under this program, FAA has alse given about $4 million
to loeal airports for noise planning,® The Department of Delense
has a program to reduce the impact of neise near i1s military airfields,
which includes purchasing of land and easements around them. In
Florida, for instance, the Navy’s Cecil Field is surrounded by the city
of Jacksonville, The Navy lins spent $1.9 million 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,'**

HUD has a unifoerm policy, applicable to all forms of HUD
assistance, that requires nolse planning in new residential construe-
tion ar in substantial rehabilitation of existing units with unacceptable
noise levela '3 The noliey was wpdated in 12758, Duili VA and
HUD have policies of not approving maortgage assistance for housing
in excessively noisy areas.

Regional Technical Assistance Centers, provided by the Quiet
Communities Act, will he established under EPA sponsorship at
universities or other institutions with expertise Lo assist cormmunities
and states, EPA will fund at least one center through each of its
regional offices,

In EPA%s Each Commwunity Flelps Others (ECHO) program,
communities share their esperiences in nofse contral with other cities
aned towns, through community noise advisors, ECHO advisars are
experienced in various aspects of noise control and serve on a volun.
teer basis ta provide ansite assistance for particular noise problems, '
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EPA is emphasizing the creation and strengthening of state noise
control programs. Siates can assume much of the responsibility for
providing technical assistance to conmunities, in the inanner of the
federal ECHO progrun.'®

URBAN NOISE PROGRAM AND OTHER INTERAGENCY
COORDINATICN .

One methad for strengthening the notional noise control efl'art is
the eoordination of federal programs, The pussuit of noise reduetion ‘
can be combined with other urban improvement goals through betwer
coordination of existing federal pregrams o1

;L\u‘

R,
5

2

A quiot lownmowur, suitalle for usa on hespital grounds, was devetloped in EPA's
cooperalive federab-siate-lecal "buy-quiet' program. Phatagrapher: Bruce L. Wolfe,
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¢ Combhine soundproofing and cnergy “weatherization™ of noise
sensitive buildings, such as schaols and hospitals;

Promoete quicter design in transportation projects affecting wrban
areas;

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

Establish “buy-quiet™ programs in federal, state, and local govern-
ments to create an early market [or quiet praducts; and

Suppart neighborhood sclf-reliance elTorts to identily and solve
local noise problems,

Anather apportunity for federal coordination is in naise effects re-
search, During 1978, the Federn! Agency Nobe Research Panel on

SOME FEDERAL TOOLS AVAILABLE TO STATES AND
COMMUNITIES

¢ SATCUZ" Studies—"Ajr installation compatible use zones” Re
ports have been completed on over 115 military airfields or facilities
(DOD)

o Model Noise Ordinance (EPA)

s dirport Noise Control and Land Use Campatihitity (ANCLUG)
Planning Under the Planning Grane Program, 1977 (FAA 5500.4)

s Airports—Land Use Compatibility Planning, 1977 (FAA Advisory
Circular 150/5050-6)

* Conmunity Strategy Guidelines (EPA)

¢ The Federa! Highway Administration methads to he used in pre-
dicting highway noise levels (“Pracedures for Abatement of [High-
way Traffic Noise and Construetion Noise,” FIIPM 7-7-73)

& The Audible Landscape; A Manual for Highway Noise and Land
Use (The Federal Highway Administration guidance to loealities
for land-use planning near highways, reprinted 8/76)

¢ Communily Noire dssessment Manual {Social Survey Workbook
and Acoustical Survey Workhook) (EPA}

s ECHO Community Noise Advisors (EPA)

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

¢ A one-weck training course on highway noise and abatement,
("Fundamentals and Abatement of Highway Traffic Naise," Fed.
cral Highway Administration)

¢ Noize Barvier Design Handbook (Federal Highway Administeation:
FHWA-RD-76-38)

¢ Federal Highway Administration procedures for determining the
acoustical insulation of planned or existing buildings against high-
wiay noise (*Insulation of Buildings Against Highway Naise,”
FHWA-TS-77202}

¢ Technieal assistance frnm LP'A Regional Offices
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Noise Effects, the National Academy of Sciences Commitlee on
Hearing and Bioacoustics, and the International Conunission on the
Biological Effects of Noise focused on the effects of noise on health,
These groups agreed that further investigation is needed, particularly
on the nonauditery effects of noise, including noise as it relates to
cardiovaseular disease, sleep disturbance, and reproductive effects;
and interactive effects of other factors (such as chemical and physical
agents) with noisc.t®3

Research and demanstration projects in noise-control technology
were emphasized in the 1978 Quiet Communities Act. Four inter-
ageney noise research panels have reviewed current and planned fed-
eral research, development, and demonstration prograns in the areas
of noise efTects, surface transportation naise, machinery and construc-
tion noise, and aircraft noise, EPA concluded that the federal pro-
grams did not meet the needs for successful implementation of o
national noise abatement strategy.

Research ane technology demonstrations will assume an even more
impertant role as noise levels continue 1o escalate, As better noise
abatement technology becomes available, more stringent regulations
will be practicable to attain more desirable noise levels, EPA’s Quiet
Heavy Truck Demonsteation Program is an example of such a project.
Five 1978 vehicles, representing all of the major truck and truck
engine suppliers, will be modificd to noise levels significantly below
those required by current regulations. This demansteation program
may be extended to include medium trueks and tires,!

QUIET IN WILDERNESS AREAS

A special issue is the preservation of [asting peace and quiet appro-
priate to wilderness areas where naises that would net be noticed in
another environment can have a significant impaet, For example,
there has been a debate on the proper use of the Boundary Waters
Canoe Area (BWCA) in Minnesota, where motorhoats can he
heard up to 2 miles away on a still night.* A compromise solution
was reached with the passage of a federal taw in 1978 that placed re-
strichiuns on ihe continued use of motorhoats, snowmohiles, and log-
ging equipment within the BWCA. Under the law, during the
next 15 to 20 years, motarboats will be restricted to using 25 percent
of the TWVCA instead of the present 60 pereent, Use of snowmabiles
will be phased out completely during a4 S-year period, and logging
operations, already restricted since 1972, will be halted permanently.

Wilderness quiet is also at stake in the Grand Tetons, where there
have been repeated attempts to introduce commercial jet service into
Jackson Hele Airport, the only airport tocated within the confines of
a national park. Measurements there have shown that sound levels
in the absence of aircraft noise are extremely low—as low ns 20 di3—
causing aircraft noise impacts to be greater than they would be in
typical urhan settings. Existing aircraft noise levels from private and
commereial aircraft are already having a significant effect on the
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Commercial |t service has baon proposed for Jacksan Hole Alrport in the Grand
Tatons National Park, Wyo., ralsing the issug of noise intrusion in national park
and wliderness aroas. Photographar: Geargoe A. Grant,

park's pristine values, but the introduction of the B=737 jeu would
increase the zone of impact still farther—from 31 square miles from
existing propefler commercinl service, 1o at least 110 square miles,
The increased impact would be even greater in terms of encroach-
ment of audible afreralt noise inte arens where such noise is now
inaudible™

A related problem is the effect of noise on wildlife. There is evi-
dence that noise may have adverse effects on some animal popula-
tions.’*® EPA is presently reviewing available information on this
question.

PUBLIC AWARENESS AND PARTICIPATION

Public edueation on the national, state, and local levels is an -
portant element of successful noise control, Gitizens must be informed
about the effects of noise on their healtly and welfare and about what
they can do to minimize those effects, An EPA hooklet, *Noise: A
Health Problem,” summnarizes eurrens information on the adverse
health effects of noise,™ The agency alse distributes hooklets 1o
schaol children abont hearing loss and how it ean be avoidec.
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Flgure 9-7

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

Inslde

1, Inwtall axhaust tin on rubbar mounis

2. U vitemtion mounts uader elocidest
phiancas (ke waihar, dryer, and divhweanhar

3, Pul joam padx under blundars, mixers, snd
ather amall appilinces (Kso your typawrlioit)

4, Uns will (o wali gnd whalr carpeting with 1o or
rubbar pagding 18 damgan nalie.

5, Use acoustical tllo, specedl balow calling

6. Install Grapos ta absarh sound

7. Duy quisl applisnces

8. Inatalt floar vinyl or thick linglauns to dampen
sound

Dulsite
8, Eliminste riolvs losks In walls by scallng heles
o cracks
10, Caylkwindows and fnatal) sipem windows 19 cut
down puislde noise

Prolacting Your Esrs

12, Weir iy protaciors whan you aes uslng vary
nolsy squipment o cols
13, Kanp {ha sioree veiume down

Saurce: Acapled from Natlonal Bureauw of Standwds Handbook 119, “Quisling=A
Practical Gulda to Notse Centrol, 1078,

The National Information Center for Quiet has been established
as part of & coordinated educition effort by a consortium of profus-
sional associations, The Center, located in Arlington, Va., will func-
tion as a national clearinghouse of information en noise abatement
and contral (see Figure 9-7) and will work with national voluntary
organizations and civic gronps.?™*

Public participation is also a key clement of EPA’s noise effort,
Contributions are solicited in all plinses of the rulemaking process
from the publie, stte and local govermment officials, and
mamtfacturers,

THE UNITED STATES AND
ACTIVITIES IN OTHER COUNTRIES

Noise control activity has not been limited to the United Stales.
The Eurapean countries and Japan have been very active, For exam-
ple, they now regulate noise emissions at the source for a greater
number of newly mamfactured preducts than does the United
States.”"" They also use most of the other approaches used here, and
some different ones as well.V Many other countries, including the
Soviet Union, also have nurerons noise control regulations.™ Major
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ciforts are now being made to standardize noise einission limits for
new products so that they will not be a barrier to trade. '

CONTINUING PROBLEMS

Noise is a serious and enduring enviromuental problem, Surveys
and national pells underscore the public’s concern. Quiet is a highly
valued commadity that we must take eare to preserve, There are
many important issues still to be resolved that demand hmmediate
attention,

Learning more about the effects of noise on health shauld be high
on the agendp, The evidence that suggests a link between noise and
a wide range of health problems, in additien to hearing loss, stggests
directions for research. Noise is suspected of contributing at least in-
ditectly to eardiovascular disease, psychological and social problems,
learning difficulties, and malfunction of a wide variety of boclily sys-
tems. These elues must be Jollowed up, especially the possible link
with cardiovascular disease,

Federal activity by itself will never he sufficient to maintain effec-
tive noise control; local resources will have to be tapped if U.S, citi-
zens qire to enjoy a quiet environment, Loeal noise control programs
have made strides, hut the task is often mere complex than is at first
apparent, Yet state and local officials are often lagging behind citi-
zens in their concern about poise. The current trend is toward reduced
municipal services, which may mean cutbacks in noise programs,

Although not as extensive as surface (ransportation noise, aircraft
noise is perhaps the most acute problem outside the workplace. Re-
duction of aircraft noise at the source is heyond the countrol of local
jurisdietions, but local communities and airports can still develop
important noise abatement progrnms. There is no guarantee that
futtre SST's will be even as quiet as taday’s subsonie aireraft, which
are already too noisy for many of the nation's airports, However,
reduction of aircraft neise is possible and essential for restoring and
maintaining acceptable levels of quict for millions of U.S, citizens,

The puientiai for state and local initiatives remains largely un-
tapped and may be the deciding factor in developing effective noise
contral, Tt will be very important for states or localities to comple-
ment federal effarts by providing sale and in-use regulations for major
noise sources, States can also help in such areas as offering technical
support to localities or in establishing statewide regulations, They
ean serve as the link between federal and local efTorts by insuring that
federal regulations are adopied and adequately enforced and by tak-
ing a more active role in areas where local governments are unahle
to meet their responsibilities,

A revised OSHA occupational noise standard js needed as saon
as possible to give better protection to the nation's workers, Noise is a
24-hour problem; workers do not put on a second set of ears when
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they go home, Federal interagency cooperation s necessary in order
to coordinate noise control programs, Betrer coordination of federal
research is alse needed. The Quivt Comnunities Act of 1978 ye-
emphasized the need for continued noise abatement technology re-
search, including demonstration programs, to insure that future
trends would not adversely affect the future environment. Yet the
total amount of federal Tunds available for noise research has declined
in recent years. Finally, low-noise arens are hecoming rarer—Dboth
areas of yelative quiet where people live, and arcas of true quiet in
remote wildemess areas, Low-noise areas should be protected so that
prople will have access to silence when they need it.

As the list of problems suggests, much work remains to be done on
our national noisc preblem. Efforts w0 date have stowed, but not
halted, the spread of noise. 1t is clear from (he trends that the noise
problem in the United States will continue to worsen unless continued
Tederal activity is combined with expanded state and local programs
for 2 broad national efTort to control noist.
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