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Section I
Introducticn

Preparing for a Quieter Tomeorrow is an anvirormental noise moduls
developed as an instructional guide 7or teachers of students in gradas
7-12. The mecdule provides lecture summaries, projects, field trips,
experiments, reccrmended 7ilms, additional readiags anc¢ guestions de-
signed to stimulate student interest and involvement, The goal of
Prenaring for a Quieter Temorrow is to provide to the teachers the infor-
mation necessary TO create an awareness of noise as an environmental
pallutant, explain the adverse effect of noise, identify major noise
sources, describe noise control techniques and stimulate students involve-
ment in werking for a quieter environment in the community.

Included with the instructional guide are several additional brochures
and pamphlets which will be helpful to you in the preparation of your
¢lass discussions. Severa) weeks prior to the introduction of the unit
you will undoubtedly want to review your guide and initiate procedures to
arrange for movies, field trips, speakers, pamphlets, etc. The acquisition
of a sound tevel meter, though not imperative, will greatly enhance the
student's interest and invelvement in the unit. If your school does not
have a sound level meter, there are several sources which you should ex-
plore, These include contacting the EPA regional office in your area,
your state or local noise centrol officgials, speech and hearing c¢linics,
acoustical firms, engineering/audiology and acoustical departments at
nearby unjversities. Use the yellow pages to assist in identifying clinics,
acoustical firms, ete. For your convenience the names, addressas, and
phone numbers for the EPA Regicnzl Noise Program Chiets are listed in the
Appendix. IF you live in a large metropelitan area, you may ‘be abie to
locate a rental firm or a sound ievel meter manufacturer or sales person
who would loan the class a meter. Some of the manufacturers are: Genr:d,

Bruel & Kjaer, Metrosonics and Quest.

The unit is designed to be flexible engugh for use by taachers of
grades 7-12. During your preparaticn period you will be able to taiior
your lecture to your students and select the activities which are appropri-
ate for their grade level. Appendix D is a Teacher's Evaluation of this
module. Ue would appreciate your comments, which will be usad as we
davaelop future noise aducation programs.

The Pretest and Post Test are included for you to measure the
ievel of noise awareness of your students,
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3kills and Cengaots

Quring the study of this unit, students will develop the fellswing
concepts:

- Noise is unwanted sound
- Moise is a source of environmental pollution
- Excessive noise exposure adversely affects human health

and welfare
- There are many effective approaches to the control af

noise pollution
- There are many ways an individual can contribuie to the

control of noise pollution

Through classrocm activities, the students will develop skills in
the procass areas of:

Observation, as they

Identify major sources of noise in the hcme and community

- Describe the properties of a sound wave
- Assass the effectiveness of various necise contrel approaches
Classification, as they '
- Construct systems to rank order the noise levels of various
sources

- Identify major noise sources in the ccmmunity

Measurement, as they

- Assess and compare the noise levels of various sources
- Analyze the effects of noise an communication
- Demonstrate nolse control techniques

Data Callection and Organization, as they

- Report the results of thelr independent scientific

experiments and investigations
- Calcuiate anticipated noise levels frem sources such as

highways and airports
Prepare written and oral presentations for family ard other

students
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Inference and Prediction, as they

- Interpret the resulis of thzir experiments
- Predict changes that will occur 7rem different zpproachas

to noise control

Variable [dentification and Control, as thay

- Identify the effzcts of altering the number or type of
noise sourcas in a given area
- . Apply control techniques to problem situations

vlaking and Testing Hypotheses, as they

Attempt to resolve noise problems in the school, heme
and community

Communication, as they

- Recerd and compare observations with those of other

students
Describe variables which influence the solution to noise

problems
Discuss noise congerns with visiting speakers and tocal

officials
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Section [1
What is Sound?

A S e R T T T R W R N A A gy,
e R T I AR R Y R S A M S L T

11

cdrt




EIap
e

T s g

Section Il
WHAT IS SCUND?

Cbjective: This section should establish a basic understincing »>f
what sound is, how its created and described, how it
travels, and how its perceived.

LECTURE SUMMARY

The sounds we hear in daily liTe result from an auditory sensation
caused by the vibrating motion of air molecules next to cur eardrum.
Technically, sound occurs when a force {such as a drumstick) sets an
object (such as the drum skin} into vibration. This results in molecular
movement oF the medium (air) to transmit the vibratory motion to tha
receiver (sar}. Thus, for sound to occur, the rejuirements are

{1} a force to serve as a sourca of snergy

(2) an gbject to serve as a sound source

{3) a transmission medium such as air or water
(4) a receiver (the human ear).

Sound 13 poth a physical event and & physiological sensation. The
physical event occurs when the force sets the object into vibration.
The physioiogical sensation cccurs when sound is recognized by the brain

and "heard",

Sound is transmitied frem the sound source to the ezr by mecvement of
moleculas in a medium. This molecular movement s called & scund wava.

Although sound waves are invisiole, you can §7lustrate the wave
motion to students by this example. Ask the students to visualize zhe
ripples that occur on the surface of the water when one droos 2 pebble in
a pond. Then have the students imagine that a cork is floating on tThe
surface of the water. They should observe that the cork will beb up and

down at a point when the waves pass. This boobing motion is guite simiiar

to the way air molecules oscillate when sound waves pass through the air.

Frem the example of the cork, you can also f1lustrats thrae variables
assocciated with the characteristics of sound waves: (1) magnitude,
{2) frequency and (3) variation with time. The maanitude of h2 scund

13
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wave {s analagous to the up and down movement of the cork 7rom the
still water surtace. In human perception, the magnitude is ralatad
to the loudness of the sound, Basically, as the magnitude incraases,
the human ear perceives the socund as louder. Tne frequancy of the
scund wava 1s represanted by the number of times the corx oscillates
up and down in & given unit of time. Fregquency is related to the
subjective sensaticn of pitch. When the frequency increasas, the
sound s perceived as higher in pitch. Yariation with time relates
to the fact that if only a few pebbles are dropped in the pond, the
ripples cn the water surface would disapgear shertlyy however, iT one
were to drop pebbles constantly, the ripples would continue., Percap-
tuvally, we hear ‘some sounds like the dropping of a pencil for conly
moments; whereas other sounds 1ike the hum of an air conditioner
continue for & long period of time.

In reading about sound, students may encounter two other tarms:
cempression and rarefaction. Cocmpression is the term used to describe
the pericd when the air molecules are forced close tagether or
"compressed"., Rarefactfon is the term used to describe the period
when the air melecules are pulled apart from each other. The combina-
tion of one compression and one rarefaction equal a ¢ycle of a sound
wave, The units cycles par second (¢.p.s.) or hertz (Hz) are used to
describe the frequency of a sound. Thus, if a sound source vibrates
up and down 250 times per sacond, it produces a sound with a frequency
of 250 cps or 250 Hz.

Although it is useful for students to develop a basic understanding
of the physics of sound, it is equally impartant that they not be over-
whelimed by the intracacies of the precess or terminology. A total
understanding of the complexities is not prerequisite to the development
of an appreciation of the adverse affects of "unwanted sound"*cr noise
in their environment. If you, as the teacher, are not comfortabie with
presenting this section on the physics of sounds, the
reccmmended movie will provide adequate coverage combined with a brief
discussion of the questions presented in the next section.

STI ul CUSS TGN
1. How would you define sound?
2 What requirements are nacessary in order for sound to occur?
3. How is sound transmitted?
4

Can you describe a typical day in your 1ife in terms of the
sounds you encounter?

14
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EXPERIMENTS RELATER TO sounp!

1. To demenstrite the appearance of 4 sound wave and how sound
travels, aiach the end of a velt markar to a tuning fork.
Place a tcng piec2 of paper on a fiat surtice such as the
table or floor., Sirix2 the tuning fork with a hammer and as
saon as it starts to vibrate, place the attached felt tip on
the paper. Have a sscond stucent move the paper slowly until
the vibraticn stops. Have the students examing the tracing to
identify a wave length and the properties related to frequency
and intensity.

2. To explore sound as a form of energy, we must first define
energy. If we accept the definition of energy as the ability
to do work, we then need to defipe the term work. Ffor this
experiment, let us assume that work is done on a bedy when
something causes it to move. Now, let's determine if sound
is a form of snergy., For this experiment, you will need a
tuning fork, a tennis ball attached to a string and a bow]l

of water,

First, hang the tennis balil close to the tuning fork and
strike the tuning fork while observing the tenpis ball.

Mote what happens to the tennis ball and see if you can
determine why this happened. How, strike the tuning fork
again and place the vibrating fork in a bowl of water. After
observing what happens to the water, sae if you can exp1a1n

what transpired.

3. This experinent is designed to demonstrzze some of the ways
in which sound travels. Students should work in pajrs or

groups.

a. To determine if sound *ravels through air, hold two
stones in the air and hit them together to see if you
can hear the sound produced.

b. To determine if sound can travel through a vacuum,
cbtain an electri¢ buzzer, a jar and a vacuum air pump from
the science lab, Suspend the buzzer in the jar and
use the vacuum nump to remguve all the air in the jar.
Then, turn on the buzzer to s2e i7 you can hear ijt.
If you can't, turn the pump off and allcw air to entar
the jar while listening for the buzzer, Frem this .
experiment, do you think seund can travel in a vacuum?
'What is the reason for your conclusion?

1
Experiments 1, 2, and 3 were adaptad from Ear Poliution, an unpublished

educational unit developed by Dorothy A. Scnettino at the Univeristy of
Maryland.




c. If your school or recreation canter has a swimming pooi,
you can determine i sound travels througn water.

one person strike twe

2

Rave
cnes togéther under water wnile

other underwater c¢bservers determine whether thay car
hear the sound of the stiriking stones.

ADDITTOMAL READINGS

"Abaut Sound," U.S. Envircnmental Protaction Agency,

Office of Moise Abatement and Control, Washington, D.C.,
{The teacher may want to read this booklet

Hay 1976.

befare the lecture on this saction.)

Students interasted in reading more about sound should
obtain these books at the school or community library:

The First Book of Sound:

A Basic Guide to the Science

of Acoustics, Kknight, Franklin, Watts, Inc., 1360.

Stavens, S. S. and Warshovsky, Fred, Sound and Hearing,

Time-Life Books (Life Science Library Series), Hew vork,

1970,

SUGRESTED FILMS (salect one)

Name of Film

A LOOK AT sCUND

Producer Specifications Cost
Time Life Films Color $400
43 West 16th St. 30 Mins. Purchasea
New York, NY (1971) 540
10011 16 MM Rental
212-Ju6-1212
Director: Video 5200
Tom Spain (211 formats) Purchasa
Writer: 530
CiaTr Roskam rRental
Narrator:
dan Ingram
fGeneral

Educationai)

Abstrac:

This 7ilm gives

an account of the
natyre of sound,
now scund is made,
how it travels and
wnether scund can
be said to exist
when there is no
one around to nhear
it. The film also
discusses noise
sources around the
world.
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How is 3ound Measured?
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Section 11
HOW 1S SQUND HMEASURED?

The purposa of this section is to acquaint sstudents wizh
information reiatad to the sound level mstar and to provida
the basic skills necessary to conduct simpie noisa measure-
ments. Through the measurement exarcisas, students will
gain an understanding of the ncise levels in their
envireonment,

Cbjective:

LECTURE SUMMARY

The instrument used to measure sound s the sound lavel meter.
The major components of a sound level meter ares (1) the microphone,
{2) theelectronic network, and (3) the meter. The microphone receives
the sound pressure variations and converts them ints an electrical
signal. The electronic network amplifies, measures, and analyzes the
electrical signal. The meter-shows how loud the signal is. The souna
level meter comes with a calibrator. The calibrator is an instrument -

used to be sure the sound level meter will show the proper sound level.

The dacibel (dB) is the basic unit of measurement to show how loud
a sound fs. The greater the number of decibels, the louder the sound,
Most environmental sounds are measured using a featurs in the sound
level meter which approximatss the way the human ear hezrs. This feature

is the A-weighting network,

Prior to demonstrating the sound level meter in the classroom, you
should read the instructions for that particular sound level meter. The
following are basic procadures to be used:

ETL

PR

(1) Check the sound lavel meter to see i therz is & plastic
. protective cover on the microphone. I[f so, remove it. -

WL T

(2) Set the meter on battary check to be certain the
batterfes are good,

{3) Using the calibrator, check the sound level me:ar
to be sure your readings will be accurate, Consult
the instructions for specific calibration procadures.

(4) If the sound level meter has a weighting network switch,
set it on the A-weighting network.

{5) Watch the meter to determine the decibel lavel of the
sound source you are measuring.

2l
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(8)
(7)

Record the reading on the meter.

Rzpeat calibracion check.

There are saveral typical measurcment pitfalls which snould be

avoided. Thesz include;

(1) rajlure to remove the plastic cover on the microphone
before making measursments. .

{2} Forgetting to check the batteries--its a good idea to
have extra batteries an hand just in case you discover
the ongs in the meter are weak.

(3) Standing tocclose to walls or other surtaces which
might reflect sound and make your measurements
inaccurate.

(4) Be sure toc hold the meter away from you so that your
body "doesn't interfere with the measurement.

{5) Don't take measurements outside when it is raining,
snowing, or very windy.

)] Don't drop the sound Tevel mater.

FST i DISCUSS [ON

1. Can you dascribe how sound is measured? .

2. What is the basic unit used in sound measurement?

3. Describe the basic procedures involved in obtaining sound
measyremants.

4.  What ares some of the problems to aveid when taking sound
measurements?

5,  Can you list some of the very loud scunds you have noticed
in your ¢ommunity?

8. What are some of the ways exposure to loud scund has

affected you?

— J E RPN PV
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SO0UND MEASUREMENT PROJECTS

1. School Neise Survev: Assign 2 Team to make sound lzvel measurements
in tne scnool and to renort on their findings. Comparative mezsure-
’ ments such as ampty hali. iys, lunchrooms, and aucitoriums versus
these areas occupiad sheuld be i-:l.ded. The mechanical egquipmant
racm and the shop areas shouid celinitaly ba a part of the survey.
Factors contributing to noise levels should also be noted.

2. Home Mojse Survav: Several diffzrant students could be given an
opportunity to conduct noise measursments in their homes and
identify major noisa sources. A dis;cussion of the factors contrib-
uting to differencas in the measursments would provide an opportunity
to identify variables such as hcme location, numb=ar of children in
the family, time of day the measurements were made, presence or
absence of draperies, rugs, etc.

3. Transportation Noise Survey: Several students could be z2ssigned
to the investigaticn or noise associated with varicus transportaticn
sources such as buses, trains, trucks, cars, motorcycles and air-
planes, The students should attempt to complets each measurement
under similar conditions, that is, factors such as distance from the
vehicle, roadway conditions and time of day, and spead of vehicle
should be essantially equivalent in order to make ccmparisons. I[n
the classroom report, obsarvations regarding the factors that contrib-
ute to the noise from the vehicle should be made.

ﬂ 4, Recreational Moise Survey: Assign a tzam of students to 175t the

¥ types of noisy recreatignal activities in which they ars involved.
i For example, dances, athletic svents, boating, hunting, and

/ motorcycling are typical. Then, survey the ncise ievels associated
with these regreational events.

5 5. Construction MNoise Survev: Assion a tezam of students to measure the
i noise associated with 2 construction site. A ajscussion of the

4 types of equipment involved, ways in which the ncise could be

b reduced and mathods to reduce noisa axposure of the workars should
be included.

g 6. Quiet Survey: I7 the sound level metar avaflable has & sufficient
: range to measure sound ltevels inquiet environments such as a vark,
i a bedroom at night, an empty auditorium, etc., a survey of quisat
areas could be made to contrast with the noisy environments
axplorad,

Persona] floise Exposure Survey: Select several students %o monitor

and record notse lavels associated with all thair activities on a typical
day. This will orovide an cpportunity for increased awareness of

noise expaosure, '

iSRS
et |
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DECIZEL ADDITION:

fome students in gradas 9-12 who have bean exposad to logarithms
may be interestad in experimenzing with decibel addition. In acdition
to working the sample problems, students may wish to combine noise levels
obtained during their noise surveys. The procedures are explained below:

Just as "feet" are used to measure distance, and “degrees" are usad
to measure temperature, "decibels" are used to measure sound intensity.
The ear 1s responsive to sounds having a tremendous range in intansity
ar loudness. For example, a loud sound, such as a diese! truck, may
produce sound energy that 1s one billion times greatar than that produced
by a soft sound, such as rustling leaves. Bacause of this, sound levels
are expressed on a logarithmic scale. The use of a logarithmic scale
compresses the wide range of intensities into a more practical numerical
system, Thus, decibels are logarithmic units.

Since decibels are logarithmic units, sound levels cannot be added
by ordinary arithmetic means. For example, i7 one truck producas a
sound level of 90dB when it passas, two trucks would not produce 180dB.
Actually, two similar trucks, each at 90dB, would combine ta produce
93dB. Similarly, two sources smitting 93dB, wauld combine to produce

95dB.

Individuals who woerk in noise control programs often utilize a
table for quickly estimating the sum of two or more decibe] levels.
This table is shown balow, The use of this tabie will yield .2 sum that
has an accuracy of £ 1 decibel. Most real iife noise problems seldom
necessitate accuracies of better than 1 decibel., However, when greater
sccuracy is required, an accuracy of £ 1/2 decibel can te obtained by

using the lower half of the table.

TABLE 1
Rules for Combining Sound Levels by "Decibel Addition"

A. For noise levels known or desired to 2n accuracy of + 1 decibel:

When two dacibel Add the following Amount
values differ by to the highar valua
0orldB 348 *
2 or3dB 2 d8
4 to 9 dB 1 dB
10dB or more 0 dB

24
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8. For noise levels known or desired to an accuracy of = 1/2 dacibel:

When two decibel Add the Toilowing Amount
valuas diifer by to the hiaher value

9 or i/2 d8 3 4B

lorl 1/2 d8 2 1/2 48

2 to 3 d8 2 dB

31/2 to 4 1/2 d8 11/2 48

5 to 7 d8 1 dB

7 1/2 to 12 dB 1/2 dB

13 dB or more : 0 dB

A few examples will help clarify the use of Table 1.

Example 1: Yse the top of Table 1:

When there are several levels to be added, they should be added
two at a time, starting with the lower valued levels and cantinuing
the addition procedure of two at a time until only one value remains.

The "sum" of these five sources is 9Cd8

Examole 2: Use the bottom of Table 1:

70db ——
73db ——rd

= 92dB

Using the bottom portion of Table 1 yelds a "sum" of $2d8 for the
five values.

this Table is simple encugh that it can be mevor{zad and usad when
any quick, rough estimate is required. To determine your understanding
of decibel addition, try the problems below.

25
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1.  Four heavy duty dump trucks Jjust passed your classroom

simultanaously, They separataly emitted 75 decibels. lUhat
is their total noise value? To an accuracy of = I?

2. An assembly line is being monitored for noise. During the

survey, tha inspector obt2ins the following levels:

74
77
73
30
81

Determine what the overall sound environment of the assembly
1ine would be to an accuracy of £ 1/2.

3. In a school-wide noise survey, the survey team obtained the
following levels in the hallway outside the gym:

&4
89
77
87
91

Determine to an accuracy of % 1 what the total neisa environment
of the hailway would be.

Answers :

I. &1
2. 8§
3. 93

26
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ADDITIONAL READINGS (tzachers)

"A Primer oF Noise Measursmant" and
"Primer of Community MNoise Measurement,”
Generad Company, Concord, Masz,, 01742,
{Singie copies availabla free]

Tobfas and Elsern, The Jecibel,

Order from Decibe) Boc.i, P.UJ. Box 333
i . Horman, Oklahoma, 73069, (75¢ per copy)
L The teacher and juniors and saniors may find
; this discussion of the decibel and the

exercises included challenging.

SUGGESTED FILM

% Name of Film Producer Specification Cost Abstract

E DOWN, DECIBEL, King Screen  Color $125 This film

: 00N Products 10,5 Mins, Purchase examines

; Educational 18 mm $12.59 modern

g Divisien Rental technology

2 320 Aurora and its

p Avenue, MNorth deafening

4 Seattle, WA . products.

i 98109

B 206-M2- 135335

i .

:

k

i

4
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Section IY
Human Percaption of Sound
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Saction IY
HUMAN PERCEPTION OF SCUND

Objective: The purpose of this section is to develcr an awarsness of
how we hear, an understianding of hearing probiems, and 2
recognitior Jf tha imporiance of protecting one's hearing,

LECTURE SUMMARY

The human ear is an interesting structure, It has thres major
sections: (1) the outar ezr, (2) the middle sar, and (3) the inner ear,
The cuter ¢ar consists of the pinna and the ear canal. The pinna assists
in directing sound intc the ear canal, The ear canal is approximately
an inch long and contains tiny hairs and wax glands which help protect
dirt and other foreign objects fromreaching the sensitive eardrum.

The middle ear is a cavity between the outer and inner ear, It's about
the size of an aspirin. [t is separated from the outer ear by the
aardrum which is 4 thin membrane that completer cleses the ear canal.

Tn the middle ear are the three tinfest bones in the body. Thesa hones
ara the malleus (hammer), Incus anv1T), and stapes (stirrup). Tcgather,
they are called the gssicles and form a link betwzen the nardr-um and tha
inner ear, The malleus is attached to the eardrum and connected to the
stapes by the incus. The stapes footplate is located in the oval window
which {s the opening to the fnner ear. Also located in the middle 2ar
is the opening for the eustachian tube which extends from the middle
ear to the throat. The eustachian tube serves as a pressure‘equalizer

between the outer and middle ear,

The inner ear is a tiny, but complex, structure, t is about the
size of a pea., It has two major parts. The upper portion consists of
the semicircular canals which help us maintain our sense of balanca,

The Tower partion cansists of the cochlea which relates o hearing.

The cochlea is snail 1ike in appearance. It is ¥illed with Tluid and
contains approximately 30,000 hair cells connactad to the auditory nervs
which goes to the brain.

“hen a sound wave strikes the eardrum, the zardrum begins to
vibrate. Since the malleus (hammer} is attached to the eardrum, it is
set into motion and this motion is passed on to the anvil and the stirr«n
because the three bones are connected. These three tiny bones, (mallaus,
incus, and stapes) working together transform the airborne sound wavas
to create stronger pressure sufficient to activate the fluids in the

inner ear.

As descrised earlier, the footplate of the stapes {s locatad in the
oval window of the inner ear. When the stapes is set into motion it ac:ts
1ike a piston pressing inward on the gval windew thereby, satting the
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the cochlear fluid into motion. The maovement of the {luid causes the
other window in the cochlea, the round window, to bulge oucg as the fluid
is pressad against it. Then, as the stapes mcves outward, again, the
fluid reverses direction and the round window returns to its normal
position, The vibrating motion of the cochlear fluid stimulates the
hair calls connectad to the audiforvy narve creating neyral imoulses
whicn travel along the auditory nerve to the brain where these impulses

are recognized as sound.

The normal human ear is capable of discriminating 400,000 separate
sounds. Howevar, when the ear is damaged in someway, its functioning
capability {s reduced. There are twe mafin types of hearing loss. One
is called a conductive hearing loss; the other is called a sensorineural
hearing loss. A conductive hearing loss involves a prablem with the outer
ar middle ear resulting in reduced ability to transmit sound. Typical
examplas of conductive problems include excessive wax in the ear canal,
an infection in either the outer or middle ear, a rupture of the eardrum,
or a maifunction of the ossicles. Fortunately, in most cases, conductive
hearing problems can be correctad by medication or surgical procedures.
Unlike conductive hearing lossas, sensarineural hearing losses are not
medically or surgically reversible. Sensorineural hearing losses are
causad by damage to the inner ear. Some of the causas of sensorineural
hearing losses include congenital problems,severe blcws to the head,
use of medication that is damaging to the ear, and exposure to excessive
noise, O0ften a hearing ajd will help the persan hear more, however, it

is not the same as hearing normally.

Protecting one's hearing ahility is most important. Thére are a
number of signs of possible hearing impairment about which everyaone
should be aware.. These include the following:

.

(1) pain in the ears

{2) problems understanding ar hearing what somegne says to you

{3) trouble with hearing after listening to loud music,
‘ going to 8 car race or béing around other loud sounds

(4) r%nging or buzzing in your ears after being in 3 noisy
place

{5) discharge from the ears

{6) playing the television or radic very loud in order to
understand the speech.

[fyou ar your students have noticed any of these problems, arrangements
for a complete hearing evaluation and a medical examination of the ears
should be made. [In fact, arrangements for hearing screenings for all
your students would be an excellent adjunct to this classroom session.
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QUESTIONS FOR CLASSROOM DISCUSSION

1, Can you describe the thrae major parts ¢7 the human ear?

2, The three tinfest bones in the human body are located in the
middie ear. Can you name them?

3. Can you describe the transmission pathway that sound follows
from the outsr ear to the brain?

4. Why is it important to have your hearing checked?

5. What are some of the signs of possible hzaring prodlems and what
should you do if you notice any of these?

6. Can you 1ist some af the causas of hearing problems?

CLASSROOM PROJECTS AND SPEAKERS

1.  The Zenith Corporation has produced a record,-Gecting Throuch,
which will help you understand the problems of the hard-of-hearing.

The recard is available free by writing the Zenith Corporation,

6501 West Grand Avenue, Chicagu, I1linois £0635 (Phone: 312/745-3048),
The record provides & series of listaning aexperiencas and axercises

for the class. Completa instructions accempany the record. Have someone
in the class write for the record and then use one class period
listening and participating in the exercises,

2. Arrange with the school nurse for the students to have hearing
screening. If this is not possible, you may wish to explore the
possibility of hearing screening conducted by graduate students from
a university speech and hearing center or From a community or hospitai
nearing and speech center, These facilities are listad in the yellow
pages,

3.  Arrange to have an ear specialist or an audiologist visit the
class to discuss the anatemy of the ear, nearing testing and hearing
probiems,

4, [T you or your students know an individual who is hearing impairad,
invite the person to discuss the problems encountered by scmeone with

a hearing loss. [T you do not know scmegne with a hearing loss,® your
local spesch and hearing center may be able to assist you. You will
find thess centers listad in the yellow pages of your phone directory,
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ADDITIONAL READINGS FQR STUDENTS

"Taink quietly about noise," American Speach-language and
Hearing Association and U.S. Environmental Prazaction Agency
1975. (One cooy is inciudad with your unit). For additional
copias, contact your EPA regicnal represenfative listed in

Appendix .....

In Defense of Hearina: This booklet contains excellent illustrations
of the gar. Single copies are available free frem 2iisom
Internaticnal, 1930 Isaac Mewton Squere, East, Reston Yirginia
22090. Additional copies are $1.00 azch,

SQUND and HEARINMG, S. S. Stavens and F, Warshofsky, Time-Life
gooks, Mew York {1973). This well illustrated book presants a
basic discussion of both the physics of scund and the hearing

process.
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SUGGESTED_TILMS (Select one)

NAME OF FILM

PRODUCER

SPECIFICATIONS

€oST

ARSTRALT

HEAR--1T TAKES THO

Price Associates

(M. Price, Secy,

Chris Kevin)
213/861-4585

3393 Barhan Boulevard
Los Angeles, California
90068

Color
Part 1,
Part 11
16 nm

16 Mins

$200
Purchase
$50/day
renta)l

The film treats noise on Lhe
Job,  The Funclional anatomy
of the ear 1s explained.
Workers tel) why hearing is
inportant to them and those
with hearing loss talk about
their impairments. Telltale
warnings of impending hearing
loss are discussed and the
importance of ear proteciion
is stressed.

HEARING--THE FORGOTTEN
SENSE

Price Associates

(Mr. Price, Secy,

Chris Kevin)
213/851-95865

3303 Barhan Boulevard
Los Angeles, California
0068

Color
17.5 Mins
16 o

$340
Purchase
$45 Itental

The subjects of this film is
hearing conservation, It is
oriented toward both manage-
mwent and employees. [t explains
how the ear works and methods
of hearing conservation, In a
special fealure the audivnce
participiates in & rough hearing
test, the method of awdience
response heing hand raising.

NOISE: POLLUTING
THE ENVIRONMENT

Educalional Cerporation
Department 10

Pl Lilrary

425 Norlh Michigan
Avenue, Chicaqgn

Cnlor'
16 Mins
(1971

220
Puyrchasa

$14 rental
1-3 days
$2.00 overy-
day after

This Film prosents evidence that
protonged exposure Lo rock music
and other noise pallutanls can
adversely affect hearing and
alerl the audiences to

the danger of noise. AMmong the




NAME OF FILM

PRODUCER

SPECIFICATIONS

COST

ABSTRACTS

NOISE: POLLUTING TIE

ENVIROMMENT (con't)

.

IMinois 6061]
312/321-7311

other sources of noise discussed
in the film are: automebiles, |
home appliances, motorcycles,

and airplanes, The Film also
points out that the risk of
hearing loss increases in direct
currelation to noise intensity,
duration and number of repeti-
tions. It states that one danger
of noise pollution is unrecog-
nized by many, including
manufacturers who make products
noisier than necessary to
saltisfy public misconception
that the greater the noisc, the
greater their power.

A

HOW WE HEAR

Beltone Electronics
Corporation

1201 West Victoria
Street, Chicago,
IMinais

Color filmstrip
with 33 1/3 RPM
record 30 minutes

Free

This is an excellent presentalior
of the anatomy amd physioloyy

of the ear. This Tilm strip

is particularly reconmended

for Lhis seclion.




FOR AWHILE AFTER | | DIFEFICULTY j
ARCCRCONCERT [ | |JNDERSTANDING |
- Al 1 CONYERSATION IN

GROUP SITLUATIONS

i |

[ you or your students are experiencing any of these probiems. a hearinyg test should be arranged,
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Section V
THE MNATIOHAL MOISE PROBLEM

Objective: The purpose of this section is to develop an understanding
of the factors which have contributed Lo grewing national
noise levals.

LECTURE SUMMARY .

In recent years a survey conductad by the {ensus Bureau has shown
that noise is the most frequently cited problem by persons expressing
dissatisfaction with their neighborhoods. In fact, excessive noisa is
often an influencing facter in the decision to move to another guiater
neighborhood. Pells conducted by Gallup and the MNew York Times have
both clearly demonstrated that individuals apprecia*e and seek quiet
neighborhoods., However, it is becoming increasingiy more difficult to
find quiet neighborhoods due to growing noise levels in the nation.
Noisa 15 an unwanted by product of our mechanized sociaty. It is a form
of potlution which has emerged with high density development, industrial
growth, construction, increased use of labor saving machines at home and
in the workplace, and greater utilization of both air and surface trans-

portation.
As our population has expanded and cur 1ife styles have changed, we

“have moved closer together to apartments, townhcusas, and individual homes

located on small parcels of land, The number of vahicles and the fTrequency
of use has increase significantly resuiting in more noise as well as air
pollution and energy consumption problems. The introduction of jets and
the growth of air traffic has resuited in serious aviation noise impacts
for aver 6 million people. Increased demand for construction and new
technology have brought the use of time saving, large, and oftan noisy
equipment to the construction activities occuring all around us. In our
homes, we are using many mora appliances, small power tools, and lawnmowers
which create additional noise. Millicns of peopie work daily in jobs where
they are constantly exposed to very high levels of noise. In addition,
incraased leisure time has introduced additional noise exposure through
activities such as attending loud rock concarts, snowmobiling, motorboating,
and motorcycling. Unfortunately, in our haste to mest the neads for air-
ports, highways, factories, and homes we have frequently failed to consider
the noise problems destined to arise from incompatible development, The
result is that we frequently find homes, churches, hospitals, and schoois
lacated adjacent to noise producing highways, airports, and industries.

The national noise problem is serious and action is required to
ameTiorate izs detrimental effects on our health and environment. The
Federal government and many state and local governments have {nitiated
programs to control noise. In the next two sections, we will be 2xamining
the myriad of techniques being implementad to redulz the national noise

problem.
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QUESTIONS FOR CLASSROCM DISCUSSION

What factors have contributed to incrzased noisa levels in the
nation?

What are seme oF the major sources of noise in your school, home,
and community?

Do you think that it is impcrtant to control the neoise in our
environment?

Can you understand why many people are beginning to consider "quiet"
4% & natural resource?

CLASSROCM PROJECTS, FIELD TRIPS, AND SPEAXERS

1.

If someone in the class has a home movie camera, the class could
prepare & short movie about noise poilution, If there is no sound
track, it could be a silent film. The film could then be shared
with other classes and made available for students to share with

parents.

If 2 cassette tape recorder is available, the class or salected
students could prepare & tape of noise pollution sources in *he
community, home, or school. The tape could be played while students
attempt to identify the varicus noise sources and a discussion of
ways to control these noisa problems could be held. The tape

could also be combined with a slide presentation.

The students could discuss the relationship betwesn noise pollution
and other environmental pollutants. The goal should be to intagrata
common threads of environmental concern. Foar sxample, vapicies are
a major source of air poltution, noise poilution 2nd eneray consump-
tion. The students will be intarested to realize that many controls
to conserve energy in the home are alse effective noise reducers.
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ADDITIONAL READING FQR STUDENTS

Mavarra, Qur MNoisv World, Doubladay iand Company, 1969.

The following are availabie from

ng U.S, Environmental Protection

Agency, Office of Noise Abatement and Control, Consumar [nfaormaticn
Programs, ‘lashington B.C., or from che flational I[nformaticn Center

for Quiet, 80X 57171, Yashington, 0.C.

l.
2
3
4,
SUGGESTED FILM
Mame of Film

NOISE
PRESEHTATION

Moise at Work, February 1977

. Noisa on Wheels, February 1877

. Noise Around ocur Homes, February 1877
EPA Journal, flaise and the Environment, October 1979,

Producer

Hational Bureau

of Standards

Borrow from:
MNational [nfarmatien
Center for Quiet

Box 57171,
Yashington, 0.C.
20037

43

20037.

Specification Cost
Color Fres
1972 Loan
12 Mins.

Abstract

This film presents
axposure to a wice
range of noise
sources in our
envirgnment
*including rock
hands., It is
an excellent
general audisnce
introduction to
noise pollution
in our naticn.
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Johnnig, will

you please

turn down

that televisian?!

Mommie, it isn't
our television,
it's Mrs. Jones
next door,
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Section VI
THE EFFECTS OF MOISZ ON HUMAN HEALTH AND WELFARE

Tha purpese of this saction is to davelop an awarenass of the
adversa effacts that excessive noise has on human health and
welfare. Through this knowledge, students should bacome
more cencarned about protecting themsalves Trom excassive

noise axposure,

Objective:

LECTURE SUMMARY

It has been estimated that over 20 million Americans are working,
playing, and 1iving around environmental noise that is dangerously Toud,
Excessive noise axposurs is a well documented cause of permanent, irre-
versible hearing damage. Generally, the onset of noise~induced hearing
loss is gradual. Hearing of high-frequency sounds is affected first.
As a result, the individual beqins to confuse high-frequency conscnant
sounds such as "s" and "f" and describes speech as sliushy or unclear. As
exposure continues, the hearing loss Tncreases and ability to hear lgwer
frequency sounds is alsc affected. The individual begins to experience
greater difficulties in understanding conversatignal speech. Sometimes
4 hearing aid will help, however, it cannot in anyway make speech sound.
.normal again. A hearing impaired person oftsn faels isolated from his/her
environment because of the problems experienced in trying to communicate,
1istan to the radio, or participate fully in socizl gatherings or public

meetings.

It is important for students to recognize that not all noise-induced
hearing tosses are ¢ausad by noise exposure in the workplace, [n fact,
the noise levels associated with many oopular hobbies and recreational
activities exceed the lavels believed to cause hearing damage over a
prolonged period of exposure. Therefore, students should be zware of
the noisy activities in which they participate and consider protecting
themselves both by limiting the length of exposursa and using properly
fitted sarplugs or earmuffs during exposure.

Qur bodies respond to noise as a form of stress. Researchers hava
observed temporary stress reactiens to ioud noisa which include increzsed
blood gpressure, dilation of the pupils of the esyes, and changas in heart
rhythm and respiratory rate, Since noiss is one cause of stress and stress
is known to have a wide range of adverse health at¥fects, naise may wall
contribute to strass related illnesses such as hzart diseises, high blood
pressure, fatigue, and irritability. Resairchers are presantly involved
in numerous studies to learn more about the effects of the interaction of

noise with other variables on our bodies.
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Haise also resulis in annoyances whigh detract from rest 3nc raidxa-
tion. Gznerallv, noisas which are higher in pitch, incermitzent in
occurrenca and unlocalized are the most annoying, Other Factors wnich
inTluence the deqgres of annoyance include the lecation of the noise, the
time of day, whether the noise is considersd necsssary or &poroprizza, the
type of Tiving activities affsctad, the deqree o whicn f2ar is associafad
with the noise, and the individual's overall attitude about his/her
environment. The most commonly mentionad noise ralatad annoyances ars
loss of sleep and interference with communication, Restful sleap is an
essential alament in the maintsnance of good health., Noise affects our
sleep by interfaring with gatting to sleep, waking us up, or ciusing .
changas in our sleep cycle, MNoise disrupts communication by making it
difficult and, sometimes impossible, to converse above the background of
noise. We try to compensate by speaking louder, moving clssar togethear,
and watching the face and gesturss of the speaker. However, as noise
levels increase in loudness, it soon becomas impossihble to carry on a
meaningful conversation. Sometimas loud noise obscures particularly

important communications such as warning signals ar shouts for help.

It is also known that noise sometimes adversely affects work
aefficiency, and our social and emotional behavior. MNoise also intarfares
with the educational process. Excessive noise disrupts the development
of the language and reading skills which are so vital to a successiul
educational experience. In dddition, noise interrupts and distracts .
both teacher and students in the classroom, thereby interfaring with
and prolonging the time required to understand a2 concept.

In summary, noise does present a significant health problem. Its
‘effects on our fearing ability, its contribution to stress and its probable
impacts on sleeping, communication, work efficiency, learning, and social
and emotional behaviors should definitely be of concern to us all, [t
is important that we work with our state, local, and Federal offfcials
in controlling the noises everywhere around us, In addition, as individuals
and families we need to be aware of our personal noisa environment and
orotect oursalves from the adverse effacts of excessive sxposurs.
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QUESTIONS FOR CLASSROZM DISCUSSIQN

-

Can you think of situations in which you have had trouble talting “:
someone 2lsa because of noise interferance?

Do you remember tinas when friends or tamily have complained about
noise interfering with an activity such as reiaxing or studying?

Describe some of the effects associatad with excassive noise
gxposure? [T you know somecne who work: in a noisy environment,
discuss how noise affects them.

Do you think vou would be bothered by a Jot of noisa when you are
taking an impertant test or trying to read a really good book ?

Do your parents or neightors ever complain about noise in vour
community? What noise sourcas saem to concern them?

Can you think of scme economic impacts associated with nigh noisa
levels in working or living environments?

CLASSROOM E{PERIMENTS AMND PRQJECTS

To exnlore the effects of noise on communication, perform the follcowing
experiment, To completa this experiment, you will need a sound leve?
meter, a yardstick, scotch tape and a radio., I the scala on your
sound level meter begins at 30 or 40 dB, you will need to be certain
that your measurements are on the scale. [¥ you do not have a sound
level metar, you can still complete the experiment without making

precise measurements.

a. Assign one person {0 be the spezker. Tne speaker is to stznd

‘ in tha same place throughout the experiment. Mark tha spesker's
position with & piece of tape and place the radio nax: 73 the
speaker,

b. Assign another persan to be the listzner. Tais person should
stand at the cpposite and of the room.

¢. Turn the radio on quietly and measure the Tlavel,
d. Havé the speaker begin repeating words or 2 sentance while

the listener moves forward until he/she ¢an near and repest
the sentence. Measure the distance between spezker znd listiznar.

-
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2. Using different words or santences, or diffzrent listeners,
repeat tha experiment several timas, each time increasing
the volume by 10 d8 and measuring the resultant distance
between speaker and listener, Sample words and santencas for
use in the experiment are provided in Appendix B,

The most effective way to create an understanding of the adverse
affects of excessive noisa is to personally axparience the situation.
If there is a printing company, a2 mill, or some other noisy industry
in your community, arrange a site visit. The students will benefit
from learning about the particular industry, whiie experiencing the
noise levels associated with the process. Encourage them to try to
communicate while in the noisy eavironment. It would also be useful
to arrange for them to try ear protectors to see how the noise levels
are reduced. Also, the students should have the opportunity to talk
to workers who have noise induced hearing loss. If possible, hearing
tests for some of the students, both, before and jmmediately aftar the

plant tour would demonstrate the adverse effects of noise on the hearing

mechanism, Arrangements for the hearing tests might be made through
the school health program, or i university, community, or hoespital
speech and hearing ¢linfc. Check the yellow pages of your telephone
director for a 1isting of area speech and hearing clinics.

Have the students prepare an article for the school newspaper to aducate

fellow students about the adverse effects of exposure to excessive
noise,

Have the students design a display for the hallway bulletin ‘board to
share what they have leiarned about the health efrects of noise,

The students could conduct a survey about noise, exploring individual
reaction to nofse, knowiedge about ways to control noiss, etc.
Through interyiawing community residents, the students can obtain
information and also give information about what they have learned
about noise pollution. The results of the survey could then be
condensed into a report about noise in your community. The students
might wish to consider trapsmitting thair findings to your Tocal
government or writing a letter to the editor of your local paper.

A sampie survey is shawn in Appendix C.
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ADDITIONAL READING FOR STUDENTS

"Noise: A Health Problem,” U.S. Environmental Protaction Ageney,
Office of "oise Abatament and Cantrol, YWashington, 0.(. 20280.
Copies may 28 ordered free from the Mational Information “antar
for Quiet, BOX 57171, Washington, D.C. 20037,

RELATED FILMS: (Selact one)

Name of Film Producer Specification Cost Absiract
WHO STOLE THE Alfred Higgins Colar 5250 This film

QUIET DAY Productions, Inc. 15% Mins, Purchase covars the

N 9100 Sunset 8lvd. 16 mm (1975) 3525 rent  Psychological
Los Angeles, each thres afvects of
California 90069 day period noisa and
213/878-0330 suggests what -

individuals

can de to

protect tham-
salves from
hearing loss.

5165 The film is

THE QUIET National Film folor

RACKET . Board of 7 Mins, Purchase a fictional
Canada {1966) 525 tale of a
1221 Avenue of Rental young man who
Americanas tries desperately
Mew York, NY and unsuccassfully
10020 to escape tha

Pt iy

A DR R e e L

Distributor: nuisance of

Schoenteld rFilm noisa in the
Dist. Corp. inner and outar
Suite 901 city.

165 West 26th St.

New Yor, NY

10036

212/765-8977

Director:

Gerald Podderton

Writer:

Atan Hackney

{General)
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Noisz makes it Jifficult to carry on a convarsation,
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Saction VI
REGULATIQN AND CONTROL OF NOISE

The purpose =7 this saction is to provide a basic dascription
of ways to cc .ol noise and to acquaint students with fadzr 7,
state, and local noise control initiatives. Studants will

also be made aware af individual noise control tachniquss

and encouraged to participate in efforts to quiet our

environment.

Objective:

LECTURE SUMMARY

Introduction

There are three potential types of solutiens to any noise problem.
(1) The noise can be abatzd at the source, through enginesring modisica-
tions %0 quiet the noise generated or by replacement of the noisy source
by a quietar one. (2) The noise generated by the scurce can be blocked
or isolated through the use of special walls or struztures to confine
the noise, (3} Plans can be developed to separata peonle from the '
noise source. Successful requiation and control of noise requires the
cooperation of faderal, state, and local governments; the public and
individuals. In this section, we will gain an understanding of tne roies
‘played by the various levels of government and the public in noise control.

Federal Noise Programs
In the early seventies, Congress recegnized that the fedsral govern-
ment should be involved'in working toward the control of growing national

noise levels. The Moise Contral Act of 1972 charged the U.S., Eavironmental

Protaction Agency (EPA) with the responsid>ility to orotect the public hezlth
and welfare Trom hazardous noise., EPA was directad to accomplisn tha Foliowing:

1,  Identitication of major noise sourcas;
2. Development of regulations to contraol noise from these sources;
3. Coordination of federal noise research and control programs;

4, Provision of technical assistance to stats and Tocal governmenis;
and

5, Establishment of a iabeling program,
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In Movember 1978, President Carter signed into Taw The Juiet
Communities Act of 1978 which graatly augmanted ZPA's responsioilitias

to provide assistance %o statas and communities, Under this Act, EPA
was required to conduct reszarch on noise control tachnology and the
costs involved and to expand fts efrorts in aducating the public about
the effzcts of noisz and its control. EPA was also directad fo provide
financial assistance to states and loca)l governments for (1) {dentifica-
tion and quantification of noise problems; (2) development of state and
community noise control capabilisy; {3) investication of noise abatas~
ment plans around major transportation sources and {4) demonstration
and evaluation of noise abatement tachniques. In 1980, it is probable
that EPA's responsibilities under the MNoise Control Act of 1972 and

The Quiet Communitias Act of 1978 will be combined under the title 5f
The Quiet Communities Act of 1980.

As mentioned earlier, EPA s responsible for coordinating federal
noise research and control programs. A number of other federal agencies
are involved in noise control activities alse. For example, the Depart-
ment of Transportation has certain responsibilities related to aircraft
nofse, highway noise, and railroad, rapid rail and bus noise. The Depart-
ment of Housing and Urban Development (HUD), has developed noise relatad
gquidelines for federally funded new construction. The Denartment of
Defense {DOD), has established hearing consarvation programs for military
and civilian employees and participatas in a program geared toward
reduction of noise associated with military air installations. The
Department of Labor (DOL) is charged with occupational noise related
standards. In addition, the Departments of Health, Zducation, and telfare
(HEW), Energy (DOE), and Commerce (DOC} are also invelved in-noise control

activities.

State and {ocal MNoise Programs

Environmental noise is perceived by numerous state and local govern-
ment officials as a problem of growing concarn. This recsgnition, couplad
with public pressure for control of noisa, has resulted in the establish-
ment of noise control legislation by many states and communities during
the past ten years. Some of the noise control approaches available to
state and local governments inciude the following:

1. Establishing decibel Timits which cannot be excseded at the
property line regardless of the noise source, Qften these limits
are more stringent Tor residentially zoned areas and nighttime hours.

2, Establishing curfaws for use of noisy equipment such as lawn-
mowers or garbage trucks.

3,  Develcping permit programs to control the growth of future

noise problems. An axample of this procedure would be tha require-
ment for a nermit bafore a new residential heat pump can be installed,

€d




1, Estabiishing in-use and operational noise standards for motor
vehicles,

5. Encouraging the purchase of gquieter preoducts.

6. Establishing :zoncmic incentives for attempts o assure a
quiet community.

7. Incorporatinj noise control mechanisms into the planning
process, (This will be discussed further in Section (111},

8. Developing a public education program about noise.

[n order for a state or local noise program to be successful, effective
enforcemant of the established regulations is necessary. An effective
enforcement program requires a budget adequate to cover the costs of
equipment and trained personnel. These monetary constraints sometimes
pose problems for state and local noise control programs. However, acrass
the country dedicated state and lacal noise control officials are working
hard to overcome these obstacles and initiate effective noise control

afforts.

Individual Noise Cantrol Technigues

! There are many ways individuals and families can join in pranaring
3 for a quieter tomorrow. Listad below are just a faw of the "guiet action"
steps, students and their families should te encouraged to implement.

o Be aware of your community's noise regulations and report
offenders.

IR e

rime e
T

0 If your community does not have noise regulations, discuss
with family and friends the nesed for them.

0 Discuss the need for noise control efforts at schoal.

o Be considerate of your neighbors' comfort when using power
lawnmowers or tools.

When your family is ltooking for a new home or apartment, be

o

g aware af the noisa envircnment. -
? ] Remind your parents that carpeting and heavy draperies can help
i reduce noise.

0 If your family i{s remodeling, investigate the use of materials
such as acoustical tile.

4T 3% oy




0 Remember to use foam pads under typawritars, dlenders, and
gthar noisy acuipment.

0 Don't alter the muffler on your ciar or motarcycle o maks more
noise.

o Consider wearing earplugs whan you are axposad to loud noises
or music such &s rock concerts.

] Den't honk the horn unnecessarily.
0 Don't allow your dog to bark for long periods.

0 Comparison shop for quieter products. MWatch for EPA noise
labels in the future.

0 Walk or use public transportation when possible,

Undoubtedly, the students will be able to add many suggestions to this
Tist which relate specifically to noise sources in your community.
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GUESTIONS FOR CLASSRCOM DISCUSSION

L.

(38 ]

Does your cormunity or state have a noise control progrzm?
If so, how does one complain about & noise proalem?

Can vou describe some of the ways the Federal cgovernment {s trying
to control noise?

What are some nois2 control approaches you and your family can initjate?

If your community or school were to have a "Quiet Day" what types of
activities would you suggest?

SUGGESTED PROJECTS, FIELD TRIPS AND SPEAKERS

1‘

2.
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i

Have the students design a leaflet containing he1bfu1 hints about ways
individuals can control - noise for students and parents.

If your community has a nofse contral ordinance, the students might
enjoy reviewing it and discussing the noise control program with
an official from your community.

If your community doas not have an ordinancs, the students might
prepare a letter for your local officials discussing the need For a
noise control ordinance. The letter should include information on
health effects, noise sources in your community, and possible contral
measures which have been covered in Preparing for a Quietar Tomerrow.

[f your local government is in the process of considering noise
legislation, the students would benefit from cbserving their delib-
erations. As you know, it s an interesting experience to haqome
aware of the multitude of factors which must be considersd including
budgetary constraints, public and business reactions, and political
priorities. [7 public hearings are held, the students will have an
opportunity to see how individuals can attampt to affact change in

governmental process.

The students could use the infermation they collectad regarding
major sources of noise in the school and develep a proposad school
ordinance for consideration by the schog] board gr stucdent c¢ouncil.

If your school is located near one of EPA's ten ragional offices liszs
in Appendix A, you could centact the regional noise program chief

to arrange a visit, i+ possible.
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ADDITIONAL

READING RELATED TO NOISE REGULATION AMD CONTROL

The foilowing EPA documents are available frae by writing either the
U.5. Environmental Protection Agency, Office of Noise Abatement and Contro)

Washington

BOX 57171,

RECOMMENDE

Title

THE GEORGE
SHOW

» D.C. 20460 or the National Information Cantar for Quiet,
Washington, 0.C. 20037

“Quiet: Man's Best Friend". This brochure qutlines the Humans
Society's procadures for an accepted training program to quiet
disturbances and nuisancss caused by barking dogs.

"What Can You Oo About foise In Your Community"
{ontzins information on how to initiate the process of
developing and enacting local noise control legislation.

“Noise in the Home and How to Cantrol It"

"Municipal/State Moise Ordinances 1977"
This 15 & 1ist by State of c¢ities having noise ordinancas as

of 1977.
"Is ‘qufet' possible at the Dudley home?"

Quieting: A Practical Guide to Noise Control
(A National Bureau of Standards publication reprintsd by EDA)
This book prasents a myriad of practical solutions to common

home noise problems,

D AUDIOVISUAL PRESENTATION
Producer Specifications Cost Abstract
Devaloped for Animated color Frea This sound/sTide
the U.S., EPA sTides with Loan show presents an
Available thru cassatte tape animatad descrigtion
EPA Regional approximately of the affacts of noise
offices 1isted 35 Mins. and the nesd for
in Appendix A affective approaches
and from the %o nojse contqp].

Hational
Information Canter
for Quiet, Box
57171, Washington,
D.C. 20037
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Students can help edueats others sbout noise problems through bulletin board <shibits, articles about noise, pu
and talking 10 friends and parems.

asters,
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Developing a school noise ordinance,
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s Section VI1II
¢ Noise Control and the
o Planning Process ‘
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Section VIII
HOISE CONT=0L THROUGH THE PLANNING PROCZSS

Objective: The purpgse of this section is to familjarize studer 3 with
the wide range of options available to assist im conu 21ling
noise during the planning process., [t should alse stimulace
interest in the {dentification of good and bad examples of
planning in terms of noise control in the cormunity.

LECTURE SUMMARY

The implementation of land use and development reguiations {3 a major
ool in the effective control of noise. [n fact, it is both easier and
generally more cost-effective to recognize and develop solutions to
potential noise problems during the planning process. 0Often, the solutions
identified during the planning phase are uyltimately benaficial to both the
prospective builder and the community.

In determining whether noise is potentially & problem, planners examine
factors such as the proximity of the proposed structure to major highways,
airports, railroads or industrial complexes. They also consider the types
of building materizls ard constructicn techniques proposed.by the builder.
If the proposed structure is an apartment, insulation plans between units
are evaluated too. When proposed new highways, railroads or airports are
being evaluated, pianners often use prediciion models to determine the
probable noise impact., Then they examine the proposed site to determine
if existing or planned residential areas, schools, churches and/or hospitals
will be adversely affected by the noise. Finally they detarmine what local,
state or Faderal noise regulations apply to the situation.

Planners nave many techniques available to them for noise control,
Generally, these techniques can be divided into twa catzgories, administra-
tive controls and physical controls. Administrative approaches to
encouraging noise-compatible development include zoning regulations, other
legal restrictions such as health codes, building codes, development
standards; municipal tand purchase or acquisition; and the provision of
financial incentives. Physical tachniquas employed to achieve noise-
compatible development include acoustica) site planning, acoustical
architectural design, acoustical construction, and the use of noise
barriers or berms.

Under the administrative technigues noise can be controlled through
the zoning process by excluding the building of noise sensitive structurss
1ike homes, hospitals, schools and churches in areas that are very noisy,
such as industrial areas or areas adjacent to major airports. Conversely,
the placement of naisy factories in existing or planned quiet residential
zones would be prohibited as well, Also through zening regulations require-
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ments that noisa sensitive structures be locatad further away from z noisa
sgurce such as i highway can be astablished. This approach ¢creztes a buffer
strip between the ngise source and tha structure. The additional distance
results in less noise impact.

Some comnunitias use building codes or health codas to minimize noise
impacts. The building code approach requires canstruction techniques such
as acoustic insulation to raduce the noise levels inside the building,
Health codes can be used to establish interior neoise levels which cannot
be exceedsd before the building can be occupied. In some situatiaons
communities even arrange to acquire control of land which is noise impacted
through purchase or gift from the owner to prevent incompatible development.
Other approaches which are used include providing very low tax rates on
undeveloped land sc that pressure for development is minimized or
institutingmeasures which will encourige developers to seek acoustical
advice in the design and construction phases.

This advice will often Tead to the incorporation of one or more of
the physical techniques which can minimize noise impacts. For example,
acoustical site planning techniques involve maximum utilization of natural
contours of a tract of Tand to achieve noise compatible development.
Approaches include  providing maximum distance betwsen the structure and
the noise source, arranging the building se¢ that it does not face the naise
source, and using the area closest to the source or noise for non-noise-
sensitive activities such as parking lots. Once the best placement of the
building is decided, then acoustical architectural techniques are incorporatsd
to further maximize noise reduction, Some of these techniques include
arranging the rooms so that noise sensitive areas such as bedrooms are
located Turthest away from the noise source and making sure that windows
facing the noise source are well sealed so that the noise intrusion is
reducad, Finally, acoustical construction techniques are planned. This
invoives the usa of construction materials for floors, walls, windows,
doors, and ceilings that have been treated te reduce the transmission of
sound into the home, In certain circumstances, walls, fences or berms
are constructed as barriers between a noise source and the noise sensitive
structure. You may have seen these wails ¢r berms used along highways
in your area Berms require more space and maintenance than walls or
fences, howsver, they tend to be more assthetically acceptable. The,
effectiveness and costs of these approaches vary depending on the tarrain
and censtruction materials used.

From the overview of the many options available for use in planning
noise compatible development, it should be clsar to vour students that
consideration of noisa as a .factor in the planning process is a vital,
necessary element in minimizing adverse noise impacts. Professional
planners across the country are becoming increasingly more interestad
and adept at noise impact evaluation and control, The continuation and
sxpansion of planners interest in noise control will be translated into
more noise compatible environments in the future,
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QUESTION FOR_CLASSRCOM DISCUSSION

What are some of the advantages to the consideration of potzntial
noise prablems during the planning process?

Now that we nave d . .zussed some of the factors invelved in consiazring
noise in the plann‘ng process, what axamples of good ¢« poor land
use planning in ou- community come o mind?

What can. our state r local officials de in our area to enhance noise
cempatible land usaes?

Define the tarm zoning and describe how zoning is used in noise cantrol?
In noise control, what is meant by the term buffer strip?

The arrangement of buildings on a tract of land to minimize noise
impacts by capitalizing on the site’'s natural shape and contours

- refers to what noise compatibility planning tool?

PROJECTS RELATED TQ NOISE COMPATIBLE PLAMNING

1.

Arrange to attend a meeting of your communities planning commission
so that students may observe factors considered in planning decisions.

Invite a member of your communities planning staff to discuss how
potential noise prablems are evaluatad in your area,

‘Have the students create a model Quiet City. Assign small working
groups to discuss factors which should be considered in highway dasign
and placament, aifport location and operational constraints which
might be appropriatz, location of rasidential, commercial and
industrial activities, placement of noise sensitive buildings such

as schools, hospitals and churches, and construction considarations
which might be appropriate, Each group should prepare a listing of
important noise control considerations related to {ts project. Then,
the groups should joTn together in salving problems and complating the
final design of the mode? Quiat City.

Have the students prepare a photograph album of examples of good and-
bad noise control planning in your community. The photographs could
be captioned with short explanations identifying the oroblems and
suggesting possible solutions and displayed in the classroom or
hallway. The explanations should idantify the noisa problems and
syggest possible solutions.
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ADOITIONAL READINGS FOR STUDENTS

The Audible Landscape: A Manual for Highwav Hoise and Land Usa,
Federal Highway Administration, HEV-21}, Washingtoen, D.C. 20590
{availabla free),

"Highway Traffic Noise and Future Land Devalopment Can Be Compatible,”
Federal Highway Administration (FHWA), 1979. (Single copies)
available free, write FHWA, Washington, 0.C. 20590

"Airport Noise Abatement Planning,” U,S, Environmental Protection
Agency, Moise Office - ANR-471, Washingten, D.C. 20440,
(Single copies available free),

"Quiet Communities: Minimizing the Effects of Noise Through Land
Use Controls," National Association of Counties Research, Inc.,
March 1979,

Moise Pellution: The Unguiet Crisis , C.R. Bragdon, University of
Pennsylvania Press, 1971.

SUGGESTED FILMS AND AUDIOYISUALS

NAME OF FILM PRODUCER SPECIFICATIONS COST ABSTRACT
The Audible Federal Color, 40 Min. Frae A general audience
Landscape Highway 16 mm loan film which discusses
Administration community involvement
HEV-21 in planning to contral.
Washington, D.C. highway noise
20590
Jet Roar Richter~ Calor, 25 Min. free This is a general film
Film #31781 McBride 16 mm loan about tha jet aircraft
Productions noise problem
Distributor: Note:
{lodern Talking also
Picturs Services avgilable
200 L Street, M.Y. through
Washington, D.C, _ L EPA -
20036 Regicnal
Phonae: {202) Offices
659-9234 and the
fational
Informatian
Canter
for Quiet

72




NAME OF FILM

PRODYCER SPECIFICATIONS

Moise Contral
for Designers
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National Bureauy Color, 20 Min

of Standards Slides with
cassatte tape

Distributor:

Modern Talking

Picture Service

200 L Street, .M.

Washington, B.C.

20038

Phone: (202)

659-9234
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ABSTRACT

This nontechnical
sound/s1ide show
describes a wide
varijety of noise
control approaches
which can be
employed to create
noise compatible
gnvironmants.

e e ki e Tl o SRR g g TR "’,'::h FTO
WAl



Section IX
NOISE IN THE WORKPLACE
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Section I4
HOISE IN THE YORKPLACE

Objective: This section should provide students with an averview of
o-:upational noise problems and techniques which are baing
uszd to reduce noisa exposure in the workplace,

LECTURE SUHMARY

Excessive nofse is a problem in a wide range of occupational settings.
It has been estimated that 10 million American workers suffer Trom
permanent hearing loss caused by noise where they work. ‘Under the Occupa-
tional Safety and Health Act, the U.5. Department of Labor is respansibie
for protecting workers and has the authority to set enforceable workplace
noise standards., [In 1970, a Federal standard was established which has
helped reduce workplace noise, howaver, many workers continue to be exposed

to excessive noisa,

i In order to comply with governmental regulations and to protect

; workers, many ndustries are implementing industrial hearing conservation
programs. A hearing conservation prearan includes: (1) fdentifying areas
of possible noise hazard through a plantwide noise survey (2) reqular
monitoring of employee noise exposures and hearing levels, (3) use of
engineering tachniques to reduce noise levels and (4) provisfon of wel]
fitted 2arplugs or earmuffs to employeas working in areas where the noise
cannot be reduced to nonhazardous levels, Effective hearing tonservation
grograms significantly reduce the hazards associated with excessive work-
place noise. A successful hearing consarvation program requires the full
participation and cooperation of hoth employer and employess., The resulting
g quieter environment provides benefits to both. For the employer, the

i possibility of compensation claims is reduced, and there are gprebable

i benefits in terms of reduced absenteeism and improved employee-emolayer

i relationships, For the emnloyee, thera {s both the benefit of a healthier
work environment and the greatly reduced possibility of incurring a noise-
o induced hearing handicap.
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QUESTIQMS FOR CLASSROOM DISCUSSICN

1.

~r

Do you know anyoneg wno works in a nofsy industry? If sa, does the
cempany orovide a hearing conservation nrggram Tor jts amployses?

Yhat are scme of the major elemants in an industrial hearing
consarvation program?

Can you think of benefits derived from a hearing conservation
program by both the employer and the employea?

CLASSROOH_PROJECTS, SPEAKERS ANO FTELD TRIPS

The students might contact the compensaticn board in your state to
determine what statutes, if any, exist for hearing loss compensation,

If you did not arrange a tour of a noisy industry earlier in the’
unit, you might consider such a visit during this section. If
possible, students should have an opportunity to talk to the
employees and to try out hearing protectors during their visit.

ADDITIOMAL READINGS

"Noise and You, The ABC's of Hearing Conservation,”

a Scriptograpnic booklet. Channing L., Bats Co., Inc.,

45 Federal Street, Greenfield, Massachusetts. (Toil fres
phone number (800} 628-7723. (25¢ each)

“Noise at Work," U.S., EPA, Office of Moise Abatement and Control,
Consumer Information Programs, Washingten, B.C. 20460,

"Industrial Hearing Consarvation," Genrad {ompany, Concord,
Massachusetts 01742, (Single copias fres)
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Name of "ilm Producer

"TO HEAS" and  Bilsom, Inc.
THEAR M 11800 Sunrise
Drive, Reston,
Virginiza 220%1
Attention:
Seth Lezhmann

Spec’fications Cost
Color S10
rental
or
previey
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Section X
Summary
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Section X
SUMMARY

Thank you for introducing Preparing for & Quister Tomarrow to your
students. e hope that this educational modui=2 on sounc &nd noise has
helped you develop in yeur students an awareness of the following facts
about noisa and a desire to contribute to preparing for a quieter
tomorrow through exercising their "guiet rights.”

Excessive noise exposure can and does cause permanent

0
hearing loss.

Q Mojse also interferes with our sleep, conversaticns,

sirning, relaxation, and contributes to stress.

o} To protect ourselves from the adverse effects of too much
noise, we must 11mit our exposure to loud qo1sa. use
hzaring protection during exposure and monitor our hearing
acuity by having periodic hearing checks.

o 7o help protact others, we must respect their “quiet rights,"

be aware of noise control regulations in our communities,
and work with our families, Triends and neighbors in supporting
quiet as an important natural resource which shauld be prozectad.

If you or your students would 1ike additional information about noise,

E write:

g U.S..Environmental Protection Agency
o 0ffice of Hoise Abatement and Control
& Washingten, 0.8, 20260
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Appendix A
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£PA REGICHAL NOISE PROGRAM CHIEFS

Mr. Al Hicks
EPA - Region [

JFK Federal Building, Room 2113

Boston, MA 02203
Phone: ({617} 223-5708
FT5: 8/ 223-5708

Mr. Tom 0'Hare

EPA - Region Il

26 Federal Plaza

New York, NY 10007

Phane: (212) 264-2110
FTS: 8/ 264-2110

Mr. Patrick Anderson

EPA - Region I1l

Curtis Building

th & Walnut Streets

Philadelphia, PA 159106

Phone: (215) §97-9118
FT5: 8/ 597-9118

Mr. James Orban (Acting)

EPA - Region IV | :

345 Courtland Street, N.E

Atlanta, GA 30308

Phona: {404) 881-3087
F78: 8/ 257-4861

Mr. Horst Witschonke

EPA - Region V

230 South Dearborn Street

Chicago, IL 60604

Phone: (312) 886-6164
FTS: . 8/ 886-6164
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Mr, Mike Mendias
EPA - Region VI :
First International Building
1201 Elm Street
Dallas, TX 72270
Phone: ({214) 767-2734
FTS: 8/ 729-2734

Mr. Fred Brown

EPA - Region VII

324 East 11th Street

Kansas City, M0 64106

Phone: (816) 374-3307
FTs: B/ 758-3307

Mr. Larry Svoboda {Acting)

EPA - Ragion VIIE

1860 Lincoln Street

Denver, CO 80295

Phong: (303) 837-2221
FTS: g7 837-2221

Or. Richard Procunier

EP: - Region IX

215 Fremont Street

San Francisco, CA 94105

Phone; (415) 358-4606
FTS: 8/ 535-4606

Ms. Helen 3aer

EPA - Region X

1200 Sixth Avenue

teatile, WA 28101

Phone: {206) 442-1283
FTS: 8/ 399-1253
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APPENDIX 8B

Words for use in Section VI, Experimant 1. These words are Tr:m the
Central Institute for the C:af (C.1.J.) Auditory Test, W-1.

List A
1. greyhound 10, duckpond 19. baseball 28, oatmeal
2. schoalbay 11. sidewalk 20. stairway 29. toothbrush
3. inkwell 12, hotdog 21. cowboy 30, farawell
4. whitewash 13. padlock 22.  jceberg 31. grandson
o 5. pancake 14, mushraom 23. northwest 32, drawbridge
: 6. mousetrap 15. hardware 24, railroad 33. doormat
. 7. eardrum 16. workshop 25. ptlayground 34, hothouse
. 8. headlight 17. horseshoe 26. airplane 38, daybreak
2 9. birthday 18. armchair 27.  woodwork 36. sunsat
i
i If you would like to use sentences for the experiment, precede each of
%’ the following words by the phrase, "Say the word . . . .". These wards
i are from the C.1.0. Auditory Test, W-22 {PB Word Lists).
List 1A
g 1. an 14, low 3B, you 3%. nene
% 2. vyard 15. owl 27. as 47,  jam
ﬁ 3. carve 16, it 28, wet 41, poor
4, us 17. she 29. chew 42, him
5 5. day 18. high 0. see 43, skin
A 6. tee 19. there 31, deaf 44, east
g 7. felt 20. earn 32. them 45. thing
d 8. stove 21. twins 33. give 46, dad
g 9. hunt 22. could 3. true a7. up
10. ran 23. what 35. isle 48. bells
g 11. knees 24. bathe ‘. or 49, wirs
B 12. not 25, ace 37. law 30, ache
§ 13, mew 8. me
: 9l
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APPENDIX C

SAMPLE QUESTICHMAIRE

I_Demograr-

1,
2.

Part

s your dweiling primarily single family ___

Sex of respondent: M _ F_ 4. Qwn ___ Rent _

Age: 10-20 ___ , 20-30 ___ , 5. Year:t at this address
30-40 ____, 40-50 ___, 0-1 .15

50-60 s Over &0 5-10 , over 10

Il Residential Environment

Give an ovearall rating to the residential area in which you tive

Excellent Good Fair Peor

Rate these community servicas (if no opinion leave blank) in your area.

Excellent Good Fair Poor

Polica Protection
Fire Protection
Recrzaticn Faciiities
Condit{ion of Streats
Garbage Collaction
Noise Enforcement
Weighborhood
Telephone Service
Publie Transportation

Rank in order the four most pressing problzms in your neighborhced by
the use of numbers, 1 being the most important

vehicular air pollution comminicy air pollution

crime littaring

poor housing health care

noise pollution other (s=ate)
95
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Part 1l Meise-Personal Reaction

1. Rata by the scheme below to what degree the following
sources of noise bother you

a. Not Annoyed ¢. Reogulariy Annoyed
b. Sometimes Annoyed d. Highly Annoyed

Leave blank if no opinion

General Tratfic Hi=Fi Music

Sport Cars Bidg Construction
Trucks Aircraft

Busaes Children
Motorcycles Neighbors

Cars Railroads
Ambulances Dogs

Garbarge Trucks
Road Construction
Chain Saws

Home Appliances
Other (State)

Palice Cars
Fire Trucks
Power Mowers
Mini-Bikes

Bldg Mechanical

I

T

Yes Mo

0o you feel that it is important to control
excessively noisy sources? -

Eand
-

Do you think that governmental vehicles such

as police cars or fire trucks, and contractors

to the community geverrment should be subject

to noise limits? ) —

[ #5 ]
-

Do you think road and building construction
should be required to comply with any noise
ordinance? .

=N

w

Do you think that public education on local
environmental problems, including neise
pollution, is the rasponsibility of your
community government?

r—
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10.

11.

12,

13.

14.

Does your ccamunity now have a noise centrol
grdinance? —_

Is it effective? _

Check which areas you fael the ordinance
should control;

Traffic Neise Gther Outdecr Noise _

Building Interior foise __ Discotheques ___

Recreational Noisa:

Motorcycles _ . Boats ____  Snowmobiles ___ Fireworks

Do you censider the neigborhood to be: very quiet

fairly quiet ___ slightly noisy ____ noisy __ very noisy __
bo you consider yourself to be: highly tolerant of noise _

slightly tolerant indifferent _  slightly bothered

highly bothersd

What pattern of noise bothers you most? continuous d{ :continuous

What time of day is noise most annaying? daytime (7am-7pm)
gvening {7pm-10pm) night (10pm-7am)

Name the most annoying source of noise you encounter in your
dajly life .

Would you be willing to pay Tor the contrci of noise
{annually per househnld)?

not at all 31 - $10.00
$.10 - 51.00 more than $10

Charaud, Robert and Simmons, Robert, Draft Community Moise Ordinance
Workbook, U.S, Environmental Protection Agency, Region VIII,

Seattle Washington.

a7

i K e 4 e 50 Gt K 80 s bt s s ot S g, - ek i
e bbb bt by L alwae Gl el

E*-W (SR PTIoPEees




APPENDIX D

g g £ mem e,
JEN Lt i on

99

4
3
E]
“
3
%
3
H

LR L N e e

i WA g




—

Appendix 0

Pre-test/Post-test for Preparing for a Quieter Tomorrow

The following test has been provided for you to use as an indicator
of the noisea awareness level in your students,

If you would 1ike to participate in the national evaluation of this
secondary module, please write:

U.S. EPA

Noise Office (ANR-471)
Washington, D.C. 20460
ATTN: Ms. Jackie Caopp

100
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Hame:

APPENDIX D
TEACHER'S EVALUATION

Addrass:

School:

Grade level

Approximate number of
students in class?

How much time were you
able to devote to
noise (hours)?

Ware any field projects
or experiments
conducted?

If yas, in what
section was it?

Were any other noise
projects initijatad?

Did you:

Find the material usetul?
Fea] that material held the students' interest?

What other noise information would have been helpful?’

In which class (sub-
Ject) was module usad

How many di fferent
¢lasses were taught

What sections

were you abTe

to teach? I IgIrirtw i
(CHECK) vr Dvrr i ore | x

Please 1ist field projects and/or
experiments

Has 4 noise level been

set for your school

and/or school systam?

{If so, give standard

noise level.)

Any other comments:

Please mail to: EPA Noise Qffice

AMR-471

Washington, D.C, 204560

101
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Quiz

Read each of the following true or Talse guesiions caretuliy,
Circia the corre.. answer.

1. Reading skills a-: Jearning can be

affected by noise, True Falsa
2 Fewer accidents occur in noisy places, True False
3., Everybody hears the same sounds. True_ False
4, Excess noise only affects your ears. True False
5. The correct precedure in using a sound

level meter is to turn the meter on, point
it in the direction of the sound, and

record the sound level, True False
g 6. MNoise gan cause a person's bleod pressure
‘ to increase. True False
i} 7. Hearing aids make speecﬁ sound normal, True False
ga 8. Noise can make you feel tired. True False

- 9. Many federa)] agencies and Staces are
jnvelved in noise control activities. True False

10. Nofse is a community problem that
pecple can help solve. True False

11, Some home appliances may be noisy but
the; are not nofsy enough to ciuse a
heaizh problem. " True False

ﬁ 12. Too much neise in a neighborhood often
: 1s one of the reasons people move. True False

13. Excessive noise can cause mental health
problems as well as hearing problems. True False

—az,
yXPRL

14, Vacuum c¢leaners, power tools, food
blenders, typewriters, garbage trucks,

21
g and subway trains can all be made
@ more quiet. True False
g 15. Land use and land development laws are
3 useful ways for communities to control noise. True False
5 .
¥
103
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QuIzZ

Read each of the following multiple choice questions carefuliy.
Circle the letter giving the corrsact answer.
1. ldentify the statement below that is net correct,

a. sound zravels through water

b. sound travels in waves

¢. sound travels through a vacuum

d. sound travels through air

2. A recent poll showed that is the number one problem
identified by pecple unhappy with their neighberhoad.

a, crime
b. noise
c. 1itter

i d. air pollution

3. One sign of zossible permanent hearing damage is:

5: a. ringing in the ears ’
: b. the need for hearing protection

‘f ¢. Jjumping when startled

ﬁ d. inability to slesp

f 4. Most hearing loss due to noise usually happens
i a. gradually

Iy

% b,  suddenly

£

% ¢. only in places with very loud noises

3

i d, at home

i

i

#
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5, Noise annoyance depends on the pitch of the noise and hew ofien it
is heard. OFf the following which is the most annoying?

a. continuous (nonstop) and low pitched noise
b. continuous {nonstop) and high pitched noise

c. intermittent (repeated at frequent intarvals) and low
pitched nofse :

d.. intermittent (repeated at frequent intarvals) and high
pitched noise
@ 6. Noise is measured by using &
{ a. sound level calibrator
b. sound level meter
c. dwell meter

d. microphone

7. MNoise is measured in units called
a. ohms
b. kilohertz ‘
¢. centigrams

d. decibels

and the inner ear. Permanent, noncorrectable hearing loss usually
happens because of damage to the

1
i
!
o
5 8. The human ear can be divided into the cuter ear, the middle ear,
i
t
3
! a., outer ear

b. middle aar

c. inner ear

106
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9, The ear drum separates the
a. outer air from the middle ear
b. middle ear from the irner ear
s ¢. inner ear from the outer ear
e 10. Laws have been passed to protect people frcm excess nojsa. The -
law that requires the Environmental Protasction Agency to educate
people about naise and fts control is the
&. National Environmental Palicy Act of 1970
b. Quiet Communities Act of 1978
¢. Airport Noise Control Act of 1978
d. National Noise Control Act of 1980
11. People can do many thfdgs to reduce noise. One thing you can do
to reduce noise is
a. place a foam pad under noisy equipment
b. .put fiberglass in a car muffier

¢. don't pay attention to the noise problem

B TRt DR

<y

A

S W e

SR IR

P
eI S E)

d. play your sterec loudly
4 12, [Identify the statement belew which is not important for an
) effective noise control program,
! a, enforcing the laws
i b. educating the public
d c. planning whera to build heusas and businesses
A
! d.  keeping noise control information to yourself
;
i
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13, HNoifse in the workplace is oftan a problem, Which statement beley
is not important in helping people who work in noisy piaces?

a. people who work in noisy placas should wezr ear plugs

b, psople whe work in noisy places should take quiet brezks
often

¢. employers and amployess must cooperatz to protect paopla’s
nearing

d. take medicine to-reduce noise caused stress
? 14. Noise at work contributes to hearing loss fn paople. Approximately
: how many workars in the United States suffer from permanent hearing
! loss caused by noise where they wark?
4. 10 thousand
b. 100 thousand
1 millien
d, 10 mi1lion

O

15, Laws exist to protect pecple from nofse. Choose the law listed
below that helps protect workers from nofse at work.

a. Quiet Factory Act

E b. Consumer Protecticn at the Workplace
i

¢. Qccupational Safety and Health Act

d. Natignal Environmenta] Policy Act

108
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MuTtipla Choice
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True or False
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True

False

False
False
False
True
False
True
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ANSWER SHEET

10,
11,
12.
13.
14,
15.

9,
10.
1.
12.
13,
14,
15,

0 A 0O o P o ow

True
Trus
Falsea
True
True
True
True
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