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Regional Offices

ERA
Room 2303

J. F. Kennody Federal Bldg.

Boston, Mass. 02203
[B17) 223-T223

EPA

Room 1005

26 Faderal Plaza

Noew York, NY. 10007
[312) 264-2515

EPA

6th & Walnul Streats
Philadelphia, Pa. 19106
{214) 597-9370

EPA

345 Courlland Street, N.E
Allanta, Georgia 30308
(404) 526-3004

EPA

230 8. Dearborn
Chicago, lllinois 60604
(312) 353-2072

EPA

1201 EiIm Stree!

Dallas. Texas 75270
(P04} 748-1153

EPA

Roam 249

1735 Baltimare Avenua
Kansas City, Mo. 64108
(B16) 374-5894

EPA

Suite 900

1860 Lincoln Street
Cenver, Colerade 80203
{303) B83r-4805

EPA

100 Calfornia Street

San Francisco, Calil. 94111

1415} 556-6266

EPA

1200 Sixth Avenue
Seattle, Washington 98301
{206) 442-1203

States Covered

Connecticut, Maine,

Massachusolts, New
Hampshire, Rhode Istand,
Varmont

New Jersey, New York,
Puerto fica, Virgin Islands

Delaware, Maryland,
Pennsylvania, Virginia,
West Virginia, District of
Columbig

Alabama, Georgia, Florida,
Mississippi, North
Carolini, South Carolina,
Tanngssee, Kentucky
Hlinis, Indiana, Ohio,
Michigan, Wisconsin,
Minnesota

Arkansas, Louisipna,
Cklahoma, Texas, New
Mexico

lowa, Kansis, Missouri,
Nebraska

Colerada, Utah, Wyoming, .
Montana, North Dakota,
South Dakota

Arizona, California, Nevada,

Hawail

Alaska, Idaho, Oregon,
Washington ’
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Breaking Noise into Parts

The noise abalememt engincer may need to
analyze the noise from a particular source so thal he
cdn identily itg orgin and eliminate the cause.

Using the example of a jo! engine, the ongincoer
may determing that the high-piched whine comaes
from one parl ol the engine while learning that other,
less bothersome frequencies come from another
part. He will then concentrala his work on the part of
the engine that makes the most trouble.

Tu salve the problem, the engineer may use a
sophisticated noise analyzer legether with a graphic
sound level recorder to break the noise down into its
individual ingredients.

Summary

Wilh new methads ke these. we are coming 10
grips with the prablem of noise and hoaw toreduce 1t
Accurale noise measuring insttuments have made it
possible to replace argumenis over what is loo loud
with statemens ol scienific lact.

These new instruments are proving invaluable to
imanufacturers whe wani 1o make quieter cquipment,
and 1c State and local officials who want 1o reduce
noise,

The Environmental Prolection Agency, through its
ten Regional Olfices, offers cquipment and technical
assistance lo State and local governments with
noise problems. EPA 1echnicians also consult with
manufacturers.

By using noise meniloning equipment ol simple
design and moderate cost, we can now go a long
way toward reducing noise pollution and henefit the
heallh and well-being of all Americans.

The tools are there I is up 1o us [0 use them
eflectively.

Hearing Protoctors

In today’s mechanized world it is virlually impossi-
ble tor an aclive person to avoid exposure 1o paten-
tially harmiul sound levels.

For this reason, hearing specialisis now recam-
mend thal we gel ino the habit of wearing
protectors, nol only L0 guard against hearing loss but
to reduce the annoying eflects of noise,

There are Iwa basic types ol hearing protectors:
muffs warn over the ears and inserls worn in the ear,
Well-fiting protective mulls are more ellective, but
inserts alsp do a good johb if properly fitted. Since ear
canals are rarely the same size, inserts should be
separalely filed for each ear. Cofton plugs are
virlually useless.

Protective mulfs should be adjustable 1o provide a
good seal around the ear, proper lension of the cups
against the head, and comior.

Both types of prolectors are available at many
sporls stores and drugstores. Thoy are well worlh
the small incenvenience hey cause for the wearer,

Hearing proleclors are recommendad for the
following;

At work: Construction, Lumber, Mining, Steel,
Texliles.

During recreational and home aclivities; Targe!
shooeting and hunting, Power tool use, Lawn mowing,
Snowmabile riding.

Note: These are only some of the jobs and aclivities
where hearing protectors are benaficial. Prolectors
are also helplul when concentration is necessary in
the hame or olfice.




The decibel scale is logarithmic (based on powers
of ten), not linear like a ruler. Therefore, a small
increase in decibels represents a great increasc in
intensity. For example, while 10 decibels is 10 fimos
more intense than one decibal, 20 decibels is 100
times more iniense (10 x 10, rather than 10+ 10),30
decibels is 1000 times more inense (10 * 10 = 10}
and sa on. The sound inmensity multiplies by 10 wilh
every 10-decibel ncrease. The reason for such a
scale is simply that the human ear is sensilive over
such a wide range of acouslic cnergy thatl Ihe
numbers involved had o be comprossed for con-
venience.

In some ways, the decibel scale resembles he
Richter scale for earthquakes. A small numerical
increase represents a greal increase in intensity,

The ear can detect a very slight change in noise
inlensity. Even a small reduction in decibels then
can make a diflerenco.

Measuring Noise Scientitically

In response to mounting public concern over
environmenlal noise, new and betler ways al
measuring it have been doveloped. In he past,
lypical sound level meters were the size of TV sets
Now they are no larger than pockel transislor radios
and measure naise with laboratory accuracy. In
addition, their use requires ne special scientilic
lraining.

This means lhal 1he average cilizen or city
employee can reliably monilor naise, making
possible new opporiunities for noise ahatement and
control, Prices for good sound lovel melers siad
around $200, a cost within the reach of most
mumcipal budgels.

How Meters Work

Sound level melers have Ihree or four scales for
measuring nojse. The A scale is used most often 1o
measure neighborhood noise. It elecironically filters
the low and high frequencics and responds 1o
sounds much the same as the human ear. The graph
below shows that the car is most sonsilive 10 sounds
in the $000-4000 Hz range.
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The B. C and D scales on noise meters are used
tor mare specialized noise readings. The [ scale, for
instance, s the one being considerad for use in
measuring the noise ol jet engines at airporls.
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While joi engines generate a great concenlratian
of high frequency noise, diescl locomatives generale
noise thal is heavily weighted in the lowor frequen-
cies, so a dilleront scale may be used o measure
their noise, usually the C scalc.
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The damage done by the pollution of our air and
water is widely recognized. The evidence is right
hefore qur eyes, in contaminaled waler, oil spills and
dying lish, and in smog that burns the eyes and
sears \he lungs,

Neise is a more subtle pollutant. Aside from sonic
booms thal can break windows, noise usually lcaves
no visible evidence, although it also can pose a
hazard to our health and well-being. An cstimaled
14.7 million Americans are exposcd {o noise thatl
poses a threal to lheir hearing on the job. Another
13.5 million of us are exposed to dangerous noise
levels without knowing it from lrucks, airplanes,
motorcycles, hi-ii's, lawnmowers, and kilchen ag-
pliancas,

Recent scientitic evidence shows that relatively
continuous  exposures 1o sound cxceeding 70
decibels — expressway traffic, for instance —can he
harmiul 1o hearing. More than that, noise can causc
temporary siress reaction which includes increases
in hearl rate, blood pressure, blood cholestarol levels
and ellects in the digestive and respiratory systems,
with persisteni, unrelentling npoise exposure, it is
possible thal hese reactions become chronic stress
diseases such as high blood pressuwre or ulcers,

Knowing the damage thal noise is doing, what can
we do ahoul reducing it?

First we must identify the noise source and
measure its outpul. Accurale analysis and measure-
ment are the first sleps in contrelling noise.

What i3 Sound?

Sound travels in waves through the air like waves
through water. The higher the wave, the grealer ils
pewer, The grealer the number of waves & sound
has, the grealer is its Irequency or pilch.

The strength of sound, or saund level, is measured
in decibels (dB). The requency is measured in Herlz
{Hz} {cycles per second). However, the human ear
does not hear all frequencies, Our normal hearing
ranges from 20 Hz to 20,000 Hz or, roughty, from the
lawest note on a greal pipe organ 1o the highest nole
on a vielin

The human ear also does not hear ali sounds
equally. Very low and very high noles sound more
fainl to our ear than 1000 Hz sounds of egual
sirenglh. This is the way our ears funclion.

The human voice in conversalion covers a
median range of 300 te 4000 Hz. The musical scale
ranges from 30 10 4000 Hz.

Noise in these ranges sounds much loudor 10 us
than very low or very high-pilched neises of sgual
strength.

Loudness and Decibels

Because hearing also varies widely between
ingividuals, what may seem loud to one person may
not to another. Although loudness is a personal
judgment, precise measurement of sound is made
possible by use of the decibel scale. This scale,
shown below, measures sound pressure o energy
according to inlernational standards

Sound Levels and Human Response

Noise
Leval
Commaon Sounds (dB5) Effoct
Carmnbt deck o ST
ol operation 140 Painlully Joud
Ade roid siren i o .
130
== Jel 1akoott (200 feal} . —
Thundetclap ¥ g
Discathoque 20 animum vocal offort
|— Auta hom {3 feol)
Pils drivers 110
Garbnga ruck 100
Haoavy Iruck (50 feet) a0 Very annoying-. o -
City trattic Hoaring damoge (8 hours)
Alarm ¢tock (2 foat)
Hair dryer % Annoying

Nojsy restaurant )
Fregwny tratlic M
Man's voica (3 teet) |-

Talaphone use ditticult

Air conditioning unit
120 teet) 00 Intrusiva
Light aulo traitic
{100 teer) 50 | Quist
Living rcam
Bedraom 40
Quisel oltice
Library
Sl whisper {15 leet} 2 Very qulet
Broadecasiing studlo 20
10 Just audible

0 Huarting begins

This decibel (dB) table compates soma common sounds and
shows how they rank tn poteniial harm to hearing. Note that
70 dB is the point at which noise bugins 1o harm haaring, To
the ear, gach 10 dB increase seems twice as leud.



