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This workbook contains experiments categorized in

three levels: elementary, intermediate, and high school. At each
level an avenue of study in the area of air, water, noise, and solid
vaste is suggested. The concept being studied, the needed equipment,
and the procedures are specified for each experiment. A high school
social studies activity and suggestions for starting an ecology <club
are also provided. (DT) '




9
. v
' U$ DEPARTMENT OF HEALTH,
] EDUCATION & WELFARE
. NATIONAL INSTITUTE CF
EOUCATION
- THIS DOCUMENT MAS BEEN REPRO )
. . - DUCED EXACILY AS RECEIVED FROM .
- . THE PERSON OR ORGANIZATION ORIGIN
. ATING |T_POINTS OF VIEW OR OPINIONS
STATED DO NOT NECESSARILY REPRE
» * ' SENYOQF F1CiAL NATIONAL INSTITUTE OF
¥ - s u : EDULATION POSITION OR POLICY
- ) . H
« .
n T4 . . ) .
/
.
' ' ’
' L . \ o
. . N
. M N -
‘ L d
- I . . L]
Yo v »
- - . -
- [
: /
- » ” . ' -
: - - P .
’ )
, N . .’
.\‘ +
v, : _ .\
. ¢ .
) LY v -
- >
/ . . 4 «
.
' ' \ Oi o
b}
. . ,
. .
. . " kY ( i
] .
t R o ‘ . . 5 0
- _‘ L'l ‘, . ,
s . : '
)
. .
P
. . .
. - . . 7,
“ P N ¢
L] . . .
. . )
v - . 4
» .
: .
N . s
. s R
o -, A . * .
. . © ’
N
. . My
N r - -
. “ - - .
' k)
. . . :
\ N A )
o . .
#e . ﬂ - ‘ 9‘/ Ie *
. P “ T .
: . / .
’ .



n-Art

el -

ool Ley

gh Sch

N L

T
5
o
2
2

E
£
=

Alr .
General Poflutio

Hi




Dear Activities Leader:

The President’s Environmental Merit Awards Program (PEMAP) was created
by President Nixon in response to thousands of letters from young people, deeply
concerned about environmental problems and asking what they could do to help.
To encourage participation and reward achievement in this area so critical to the
world’s well-being, PEMAP was launched in November 1971, The program reaches
studen.s from the elementary through high school level.

PEMAP serves as a vehicle to direct the creative talents of youth into construc-
tive, and productive work, to provide opportunities, incentives, and rewards as we
search together for answers to environmental problems. Lastly, it is to provide nation-
wide recognition for their efforts in improving the quality of life.

After long discussions with environmental coordinators and teachers we found that
educators would like guidance in providing environmental education. Many teachers
were very enthusiastic about envirouniental studies but they did not know where to
begin. We hope this workbook will be “a beginning.”

This workbook contains experiments, which we have divided into 3 sections:
Elementary, Intermediate, and High School. Each level will suggest an avenue of
study in the area of air, water, noise and solid waste. While these studies may be un-
dertaken in the classroom, it is hoped that you will not be confined to the indoors.
The suggestions are designed to stimutate vour imagination, your curiosity and your
resourcefulness. For example: In the elementary experiment on noise pollution the
students could be sent with a tape recorder to tape outdoor sounds which would be
studizd in the classroom. If tape recorders are not available, the students might return
to the classroom to write papers on the environmental noises they heard and the re-
actions they stimulated.

The suggested experiment on state and local government could be expanded by
asking students to watch local newspapers for notices of public environmental hear-
ings. They could then develop views on the issues at hand, prepare testimony and have
a representative present at the hearings in their behalf.

The Oftice of Public Affairs offers many pamphlets for your use and also provides
on loan environmental fiims which may also oe used in the classroom. For a list of
publications and a list of 1ilms, contact: Information Center, Office of Public Affairs,
Environmental Protection Agency, Washiugton, D.C. 20460.

SINCERELY,

ANN L. DoORe

DIRECTOR, OFFICE OF PUBLIC AFFAIRS
U.S. ENVIRONMENTAL PROTECTION AGENCY




Q

| EKC

wll Toxt Provided by ERIC

EXPERIMENTS —ELEMENTARY

ELEMENTARY—AIR

CONCEPT

Air pollution is a part of man’s total affect on his
cnvironment. This project will make children aware:
(1) Of air poltution and their role in helping to solve
the problein. (2) What is in the air that plants, animals
and people breathe.

When air has lots of smoke, soot, and other gases,
we say that air is poltuted. Children can make an ex-
periment chart showing different ways that air is
polluted in their town.

By following experiments the children will become
aware that air contains oxygen, carbon dioxide, dust,
and other particles.

EQUIPMENT

Stez] wool, soup plate, baby bottle, lime water, two
clear custard cups, soda straw, tin can, flashlight or
slide projector, cake pan, white paper, rock, glass
slide, petroteum jelly, magnifying glass.

PROCEDURE

Experiment L.—Air contains oxygen. Push a wad of
steel wocl all the way down in the bottom of a baby
bottle. Fill it about half full of water and shake well
until steel wooi is very wet. Pour off water. Get a soup
plate and add water one inch deep. Now put the bottle,
mouth down, into the plate and let the bottle stand
for a whole day and night. Water will risc in the
bottle. See how rusty the steel wool has become. The
steel wool combined with oxygen in the air inside the

4

Copyright © 1968, 1969, by Department of [ducation, State
of South Carolina, All rights reserved. No part of this experi-

bottle to form rust. The watér then rises to take the
place of the oxygen in the air that was used up by
the steel wool,

Experiment IL—Air contains carbon dioxide. Put a
small amount of lime water into two clear custard
cups. Take a soda straw and blow into the lime
water in one cup. The carbon dioxide from your
breath will make the lime water milky. Place the
second cup of lime water out in the fresh air for a .
couple of hours. Watch what happens. Whenever
carbon dioxide meets lime water, the lime water be-
comes milky.

Experiment III.—Air contains dust and other particles.
Pull down the window shades of the classroom, switch
off lights, and turn on a flashlight or a slide projector
light, Little specks of dust will be dancing in the beam
of light. (You can often observe dust particles in a
ray of sunlight coming through the window.) ‘

Cut a plece of white paper so that it fits the bottom
of a deep cake pan. Place paper in the cake pan, then
put a rock on the paper to keep it down. Put the pan
outside on the window sill so that the fresh air can
get to it. After a day or two see how much particulate
matter has ccllected.

Smear a glass slide with a thick layer of petroleum

jelly and set it out on the window sill. Leave it for a

fev: days, then put the slide on a piece of wbite paper

anu study iv under a bright light using a magnifying
glass,

ment may be reproduced without written permission from J. G,
Ferguson Publishing Co., Chicago, 1ll.

ELEMENTARY—WATER

CONCEPT

A sound biological fact concerning the effects of or-
ganic wastes on aquatic life is that in a polluted en-
vironment the number of different kinds of organlsms
which can survive is drastically reduced from that of
a non-polluted environment, The number of individual
organisms which are able to survive becomes substan-
tially increased in the polluted environment. This is
because orgamc pollut:on destroys clean water asso-
ciated organisms and it destroys the natural balance

of competition and predation among organisms. For
those tolerant organisms that are able to exist, it offers
a seemingly inexhaustible food supply. Conversely, -
in clean water, one would expect many different kinds -
of organisms with relatively few individuals repre-
senting any particular kind. In clean water, immature-
forms of mayflics, stone flies and caddis flies abound;
in polluted water, worms, leeches, and bloodworms
are plentiful. [A toxic pollutant may destroy most or
all of obsetved life for a distance downstream from
its entrance. Silt pollution will support only a few
organisins of any type.]



< ghen .

EQUIPMENT

Box frame 1’ x 17 x 3" covered on bottom with window
screen, long-handled garden rakes, shovel, pocket
knives, tweezers, nets and/or small seines, A stream
sile.

_ PROCEDURE

Start by making observations and notes of the physical
strcam characteristics (width, depth, rocks, and riffle
areas) and any signs of pollution (slimes, discolored
water). Determine where the best samples may be ob-
tained (best sampling areas generally will be riffies).
What type of organisms are being sought (fish, crawl-
ing, and attached animals and aquatic plants)? For
comparab:hty, it is important to sample for the same
time period at each station.

Observe, two small streams—one obvxously polluted,
one not: Or, obscrve one stream that is polluted at a
point upstream from the pollution source and at sev-
eral points downstream from the source. Lift small
tocks and submersed sticks and wash .or scrape at-
tached and crawling organisms into.a pail of water.
Pour the water and organisms through the box screen
to concentrate them. Organisms may be examined

alive or preserved in a formalin solution for later .

examination. Place a small amount of stream-bottom
mud onto the screen eod separate the organisms
from it by shaking the screen vigorously in the water.
Use long-handled garden rakes and shovels to ald in
securing rocks and stream bottom; use pocket knives

and . tweezers to remove organisms from rocks and
sticks, Dip nets and small seines to capture moving or
swimming creatures. Caution: Watch out for glass!
Do not splash water on face or clothing; and take scap
and towels fo wash hands and arms (horoughly after
sampling.

 EXTENDING THE CONCEPT

What are examples of organic wastes? (Sewage, barn-
yard drainage, and dead animals), Of toxic wastes?
(Oil,  copper, cyanide, and ammonia). Of silt pollu-

tion? (Mining wastes, farm land runoff. construction '
~ site runoff).

ACCOMPLISHMENT LEVEL"? :

Elementary students What is the effect of pollution
on water? What did you see? How many different or-
ganisms did you find at each station? Did . aquatic
plants contain more organisms than the other stream
bottom? What did you learn?

Intermediate students (add) Did“you. observe any
slimes on the rocks? At which stations? What would
be the cause of this? How many kinds of caddis fly

larvae or mayfly nymphs were found? Of fish? What

generally was the most plentiful organism found?
High School students (add) What was the source of

pollution? What was the effect of the pollution on

water quality? Describe the investigation and its re-
sults in a short report that includes a. table showing
the kinds of organisms at each station.

* For additional activities see Water Experiment in the Intermediate and High School Level.

ELEMENTARY-—NOISE

CONCEPT

Living things react to their environment. The lesson
will make children more aware of beautiful and pleas-
ant sounds, and of the obnoxious or unplcasant sounds
around them.

; EQUIPMENT
Record player, one $oft music record, one loud un-
pleasant music record.

PROCEDURE

Ask the children to put their heads down on their
desks, close their eyes, and remain quiet for a minute.
‘Wheén averything is qulet, the teacher slams a door,
‘bangs a window closed, arops a book, or abruptly
do~* ‘"““thlng that shatters the snlence and startles

. the children. It will cause most of them to jump, Ask

the children: What happened when you heard a sudden
noise? How did it make you feel? How do you feel if
someone shouts at you “STOP IT?”

Ask the children to tell about the many sounds they
hear around them. Then list them on the board, using
the following groupings'

SOUNDS WE LIKE TO HEAR (birds singing, brook
rippling, rain- splashlng, pleasant voices, soft music)

SOUNDS WE DO NOT LIKE (shouting, fussing, cry-
ing, automobile brakes screeching, mrplanes taking off
and Janding) :

SOUNDS THAT HELP US (homns blowing, sirens
telephone rmgmg)




These lists can be used to make charts or bulletin

board disptays. Use cut-out p‘xctinres or children’s
drawings to illustrate them,

Copyright © 1968, 1969, by Department of Education, State
of South Carolina. All rights reserved. No part of this experl-

First play the loud unpleasant music to the classroom.
Let the record play for .several minutés. Then change
the record to soft music, Begin d:scussion-——what was
most pleasant to their ears. ’

ment may be reproduced without written permission from J, O.
Ferguson Publishing Co., Chicago, 1. ;

ELEMENTARY—SOLID WASTE

CONCEPT

Awareness of litter and how it affects our environ-
ment.

EQUIPMENT

Cotton rag, piece of string, paper, peanut butter
sandwich, aluminum pie tin, pliers.

PROCEDURE

Ask the children to keep an eye open for litter on
their way home and to give a-report to the class the
next day. Teacher can check a suggested location to
sce if it warrants showmo the whole class. If so, walk
- the class there and pick up all litter on the way and
at the spot. Put it in a garbage bag. Point out how
nice the spot looks now.

In the classroom,; ¢xamine collection and list kinds of

Copyright, 1971, The Dow Chemical Co. Permission is granted
for schools and government agencics to reproduce this paper in

litter. How did it get there? What can the children do
to keep an area clean? What can they suggest that
others can do? Have cach child look in his or her desk ,

and around the room. S

Draw pictures of area before and after cleanup. Wnte
a poem or story to go along with the picture, Maybe g
the class would like to volunteer to keep a certam? ;
section of the playground clean. :

Burn a cot‘on rag, piece of string, a piece of paper
and pearut butter sandwich over an aluminum pie tin,
Hold with a pair of pliers. Keep children at a safe
distance. Is the smell pleasani? Have the childrén
noticed anyone burning anything in thelr nenghbor-
hood? Does it look or smell good? L

EXTENDING CONCEPT

Have the children list ar tell you about the kinds of 5
solid waste. Who causes it? What can be done? ?

its enurety for educational purposés provided the copyright -
notice is shown.

ELEMEN TARY-——-GENERAL POLLUTION—-—ART

CONCEPT

This activity gives students a chance to express their
personal attitudes toward pollution through creative
art forms. Students will become more aware of the
cnvironmental crisis through their art and pass their
awareness on o others

EQUIPMENT

Litter (have the students collect this themselves), glue,
magic markers, poster paper, paints and brushes.

PROCEDURE

To lead into the activity ask some Questions similar

to the following: How can we communicate our c¢on-
~cern about the poliution problems to others?

Could posters, collages, and other art forms be useful }
in communicating this concern?

Start off by taking your class tn the scene of actual -
pollution, nearby river, pond, beach, atc. Have them
observe the poflution and react to nt then sttt col-
lecting the trash, some of which may be used n the
actual making of their art projects. , :

Should we use slogans, humor, and cliches in our f{
posters? If we run a contest, who will.be involved?
Just one class, one prade. the entire school? '

Studeats might also make useful things out of the dis—j(}
carded objects—pencil holders out of tin cans or
candle holders out of bott!es Thns is the true mcanmg

~of recycling, -

NOTE: TEACHERS BE SURE OBJECTS ARE NOT: “
SHARP. :




EXPERIMENTS—INTERMEDIATE

. INTERMEDIATE—AIR

CONCEPT
Acid gases and aerosols are prime ingredients of urban

“air pollution. These gases may damage plants, cor-

‘rode metals, crumble stone, and in heavy concentra-
tion, they can make men and animals ill.

EQUIPMENT

“A large funnel, an air pump or aspirator (most pet
‘shops sell air pumps), filter papers, one for each ex-
posure site, large enough to cover the large end of
the funnel, a piece of wire screen the same size. Tape
to Yold filter paper on funnel, 1 ounce of 0.01M
sodium bicarbonate solution, 1 ounce of glycerin, 2
or 3 ounces of a dilute solution of 10 percent hydro-
chloric acid in a beaker, 3 eye-dropper bottles, 2 or
3 feet of rubber or glass tubing, clart and graph. See
F:gure I and Figure l1a on page 16. BARRIER {FT)

PROCEDURE

Cut filter paper big enough to fit over the large open-
ing of the funnel with a V4-inch overlap. Tape it on.
Add a drop of glycerin to the center of the paper.
Add a drop of the indicator solution to the center
of the paper. “ore drops may be necessary if the color

is not apparent. Add a drop of sodium bicarbonate

. solution to the center of the paper.

[NOTE: Support the filter paper with a piece of wire
screen cut to fit over the opening of the funnel if
the moistened paper cannot withstand the flow of air.
through it without rupturing. Place the scréen on the
funnel, then place the paper over it. Secure both with
tape or a rubber band.]

Attach the tubing to the small end of the funnel and
to the air pump. Start the air pump and the timer. Do
a preliminaty tes!, drawing alr from above the open
bottle of dilute hydroch]onc acid. Stop the pump when
a red color is visible,

Test some air: Take samples from a chemistry lab-
oratory; outdoors, in a kitchen, from exhaled breath,
Record the results on a chart and bar graph to illus-
trate the presence of acid gases at the test site. (See
Figure 1a) Record on the chart the site location, the
time you started taking the air sample, and the time
the treated filter paper began to react with the gases.
Show the elapsed time figures in the form of a bar
graph. Then you will have a complete picture of the

< acid gas concentrations encountered int the test.

INTERMEDIATE—WATER

CONCEPT

To determine the toxicity of a material to aquatic
life or to determine the degree of reduction in (oxicity
that is necessary to protect acuatic life.

EQUIPMENT

Six one-gallon jars, 12 to 24 small fish, small nets,
household ammonia, table salt.

PROCEDURE

Many of our water quality standards specify margins
of safcty in reference to a toxic level of a pollutant.
Such a toxicity determination is called a bioassay. A
bloassay is the exposure of an aquatic organism,
usually fish of one to two inches in length, to a known
-concentration of a toxicant under controtled conditions
for a specified time-—usually is 24, 48, or 96 hours. A
series of test concentrations of increasing toxicity in
test jars is uscd so that in one test jar at a particular
concentration, more than half, but not all, of the
fish will be killed within a spccified time, while in
another jar at another concentration, less than half of

i Q

the fish will be killed. Two, four, or more test fish
are placed in each jar of the test series.

Fill six onc-gallon jars with 2,000 milliliters of stream
water (tap water may contain toxic chlorine). Number
the jars. Use the first jar as a control and add nothing;
to the second jar add a very small amount of test
material (household ammonia), Increase this amount
in successive jars in the series. Record amount of
toxicant placed in cach test jar. Add two to four small
stream fish to each jar. Handle fish with small nets—
not with hands. A good experiment will kill no fish
in the control jar or in the jar containing the least
amount of introducec. toxic material but will kilt ail
of the fish in the jar containing the most toxic matrial.
Observe reaction of fish in each jar. Note when fish
die in each jar and record time of fish death and per-
centage of dead fish in each container at end of ex-
perimental period. Remove dead fish from experi-
mental jars at time of death,

ACCOMPLISHMENT LEVEL *
Elementary students. Have you ever seen a fish kill?

onal activities se¢ Water Experiment in the Elementary and High School level,




Describe‘ what you, saw. What will kill fish? (Practi-
cally any thing or event that significantly changes
water quality.)

Intermediate students, (add) How can one use the
information obtained from this and similat: experi-
ments to increase our knowledge of the water environ-
ment? What does a fish kill indicate? (Usually a catas-
trophic event or a man introduced toxic material.)

High School students. (add) Rebeat same experi-

meat using table salt as the experimental toxicant,
calculate the concentrations of both houseliold am- -
monia and table salt that will kill 50 per cent of the.

test fish. This is done by graphing the percentage of
fish killed at each concentration of toxic materlal -
against the varlous concentrations in the separate test
jars for a patticular time perlod, How can the Infot-
mation from these experiments be used to manage .
the discharge of pollutants? In the above experiments,
whiich ;oxic materlal killed fish in the lowest concen-
tration : : L

INTERMEDIATE—NOISE

CONCEPT

Assessing the cumulative effects of noise from various
sources. -

EQUIPMENT
100 ft. tape measure, reading material.

PROCEDURE

The Walk-Away Test was designed to evaluate—with-
out reference to specific sources—the overall noise
condition at a site. Since noise may vary during a 24-
hour period, this test should be performed at times
when noise is apt to be most severe, i.e., during peak
morning and afternoon traffic periods, and at those
hours when noise is apt to be most annoying, i.e., be-
tween 10 p.m. and midnight when people are trying to
sleep. When performing a.Walk-Away Test, you should
record the information on Worksheet A.

The Watk-Away Test requires two students ‘who ex-
change roles as speaker and listener; thus each person
should have normal hearing and an average voice. To
perform the test, you will need the tape measure and
reading material with which both students are un-
familiar.

The speaker should stand at a fixed location, white the
listener, starting at a distance of 2 or 3 feet, backs
slowly away. The speaker should hold the reading
material at chest height in such a way as not to block
the direct path from himself to the listener, He should
not raise his voice in an attempt to maintain com-
munication,

At some point the listener will find that he can under-
stand only a scattered word or two over a period of 10
seconds or more. At this point, measure the distance
between the listener and the speaker.

For consistent and accurate results, this procedure
sirould be repeated several times during each test and

_the distance should be averaged. Also, the roles of

speaker and listener should be reversed to average out

variations of normal speaking levels and hearing aculty.
After each test, cvaluate the site’s overall noise levels -
by using Table I. Heal

EXAMPLE: The site’s exposure to both roadway and

~ railway noise has been evaluated as Normally Accepts

able. Therefore, we assess the overall noise levels during
three separate weekday visits to the site, During Test #1,
made between 8,00 and 9:00 a.m., the distances at
which understanding became difficult were 50 ft., 55 ft.,
and 54 ft, for an average of 53 ft. The average of dis-
tance for Test #2, made between 4:00 and 5:00 p.m., -
was 47 ft. and the average for Test 33, made between
10:00 and 11:00 p.m., was 68 ft. ' e

Table I shows that during each visit, the overall noi;@
level at the site was Normally Acceptable.

TABLE 1. |

SITE EXPOSURE TO OVERALL NOISE LEVELS

Distance Where o
Understanding
Becomes Very Difficult

More than 70 ft.
26 -70 ft.

7-25 ft. .
Less than 7 fi.

.Acceptabilil} Category

Clearly Acceptable

Normally Acceptable *
Normally Unacceptable
Clearly Unacceptable

WORKSHEET A — Walk-Away Test

Date and time of each visit

Acceptability Category: -
to the site: ‘ o ,

......................................
......................................

Visit #1  Visit#2  Visit #3
Average of distances: ‘

..........................................



~ INTERMEDIATE—SOLID WASTE :

CONCEPT ¢

Discuss the subject of solid waste with your students so
they can uaderstand the full scope of this national prob-
‘lem. 'This project s to show your students how they
can help solve the solid waste problem in your own
community through a student-sponsored glass con-
talner rectamation program.

EQUIPMENT
‘Containers or barrels, gloves, poster paper, paint.

PROCEDURE

'GLASS COLLECTION SITE—Pick a suitable loca-
tion (possibly a shoppirg center parking lot) where
people can deliver their containers, Obtain permission
to use the site. (Acquire any legal permit needed to
carry out your collection activity). Contact the Recla-
mation and Recycling-Coordinator of the nearest glass
plant to coordinate the collection schedule with him.
Bach Reclamation Center has its own schedule; be sure
you know when yours can accept delivery of the con-
tainers you collect, -

COLLECTION SITE FACILITIES—Arrange to have
containers that can transport the collected bottles and
jars to the Reclamation Center. Because the glass must
be separated by color—amber, green and clecr—a
minimum of three containers will be needed. You will
also need a container to collect the bags and boxes

people use to deliver jars and bottles. Signs will help

- your operation.
POLICE LIAISON AND TRAFFIC CONTROL—In-
form local police about your plans; a special permit may

be required. The police may want to assign someone to
help direct traffic at the collection site.

No part of this experiment may be reproduced without per-
mission from the Boy Scouts of America, North Brunswick,

Assembly for Sampling Air (Sece page 8)

COLLECTION SITE PERSONNEL—Determine how
many students will be needed to work at the site. Ask
for volunteers and assign specific duties, including
cleanup after the drive is over. It Is a good ldea to use
gloves and, {f possible, safety goggles when handling
glass containers.

INSURANCE—Check to. sec if the collection site
should be insured for liability. Rules and requirements
vary. If the site is on private property, check with the
o»:ér or general manager. If it is on public property,
dis¢uss the matter with the appropriate governmental
officlal. :

TRANSPORTATION-—Arrange to have the collected
gliiss contalners transported to the Reclamation Center,
possibly using vehicles and equipment donated by a
local company.

PUBLICITY—This responsibility can be broken down
-into two main areas: Media: Contact local ncwspapers
~and radio and television stations to let them know
" what your students are planning. Ask them to publish
' or annourice your program as a public service. At the
~ end of the drive, {nform the press on the success of the -
~ program. Give credit to the people and companies who

helped. Mention how much the drive netted in carnings.
and what the children plan to d> with the money.

Political and civict Notify your maydr, city manager,
and town council of your project. Let the presidents of
local civic groups know about it too. These people can
be a big help in making your drive a success. For ex-
ample, have the mayor kick off the project by bringing
some bottles to the site, Tnvite the press and TV to
cover this. ~

N.J., and G.ass Container Manufacturers Institute, Washington,

D.C.




 EXPERIMENTS—HIGH SCHOOL

. HIGH SCHOOL—ARR

7 CONCRPT . Similarly coneet tho outet tubs from the surg
This expériment demonstrates that the air in which we fo the inlet tap of the vacuum pump j;{(.othf@( :
live and which we breathe is not always as clean as it oovadium, o e Lo
appears to be, .. ST ~ Connect a long p%ecé of plaS!i¢'gl‘mbb¢r ub
| ‘ ‘ ' inlet end of cylinder #2, an ~pass_ the other end
FAMENT : through a window. The stem of the funnel. should be
Small vacuum pump o water aspirator having an alt inserted In the tubing hanging outside. The funnel
volume capacity of approximately 34 cubic foot per  “should hang upside dowd to prevent rain from enterl
ntinute, Two pleces of 28-mm (outside diameter) glass the tubing. See Assembly on page 7. ot

tubing 50- to 75-mm long, with 1.2-mm wall thickness e
(be sure glass tubing is cut square and the ends are fire : PROCEbURE ;
polished to avoid cut fingers). Window screen disc cut : L T
28-mm_in diameter, two rubber stoppers to fit glass ~ Start the yacuum pump and record the time,
tubing. Each stopper to have an 8-mm hole in center. - and record the rate of air ﬂPWj‘; e
Two 75-mm pieces of 8-mm outside diameter glass  Allow air to pass threugh the filter for two hout
~ tubing. Whatmann #41 filter paper, 28-mm diameter - long as required to darken the filter paper notlc
discs, rubber band, 1-inch wide, to fit snugly around Measure and recor e
- 728-mm tubing, or 1-inch wide masking tape, burette -Vabﬁll“ni”pinﬁp'a‘n d record the time.
stand with a 3-finger clamp, plastic (Tygon or Nalgon) -+ ool n b B 2o R
- or rubber tubing to connect filter to vacuum pump and -~ Dismantle and observe the
to act as a probe to collect outdoor air, flowmeter (cota- ~ If a- photometer to measure transmittance
~ meter) of appropriate range, or a wet or dry gas meter - through the soifed filter paper is avallabl
“if ‘available. A;‘criti‘sl:al;qriﬁ%e, of proper size ‘giay lz!e . live evaluation of the aniount of so}
~-used to control air flow at the maximum raté desired. * [piciris b gL
Glass bottle (1-gal. capacity) fitted with 2-hole rubber gﬂ%ﬁﬁi‘“ﬂﬁe mea?s'mﬁmeasurmg I
stopper- containing one long and one short plece of 8- ‘drice through the tape)
. mm glass tubing. The bottle should be nested in a cor- - S T

tigating
ght' tr:

- rugated board box for safety. o ;
 ASSEMBLE APPARATUS ‘
~* Set the screch on top of. ohe‘Pieée,_Of,‘ZSfmm tubins . paper is af

o (now c,,alle‘dﬁy'!it?d.c,rﬁ#l); e
~ Place a filter paper disc on the screen.

 Place the othef piece of 28-mim tubing (cylinder #2)
n top of the ress. the two cylinders tos
| with the rubber band -




v _Tt_ierefdre,

IOE!Q 1(3?%

average light mtcnsny transmitted through
" clean filter paper,

. light intensity transmitted throngh the soxled
paper, and

- percent light transniilted th rough the solled
" paper when the hght transmittance - through
clcan paper is considered as 1007

; }'s:nce log,n of 100 = 2.0, we have
. 0.D.=20~log %T

of 0.0t.

: log ’oT)
r 1,000 linear fect of air passed- through the filter

ng stream of air passes leaving its load of dirt par-

lohg column_of air the same diameter as the diameter
‘of the exposed filter paper and with a volume equal
to the . measured volume of the air sample.

Reproduced from “Air Pollution I-xpcnmenis [or lunlor and

‘be corrected to what it would-be at the standard tem-

: ‘was calibrated: -
LBy deﬁnmon one COH unit equals an opucal densuy :

Thus, the number of COH; represented by -
‘the - actual O.D. found equals O. D /0 01= 100x(20

OH umt measurements are usually expressed as COHs |
paper. ‘The concept of linear flow, upon which the’ k3 LInear feet ot air==
expression. COHs per 1,000 feet is based, considers :
that through each point on’ the surface of the filter a : 4 COHS per 1000 feet (20 jlo %T)XIOOV

cles deposited. One might think of the samiple as a

‘permission’ of the . Air Polluuon Comrol Assocnauon, Pms-

i ;’.{Senlor High School Science Classes® (Sccond deon) with. burgh, Pa. s : L

COMPUTATIONS

1. Volume of alr=R,~R, (for dry or wet gas mcter),
Ro=final reading in cubic feet
R =origiral reading in cubic feet

or, volume of -air

ME %Fﬁ (for rotameter or critical orifice)

Ft=|mtial flow rate in cubic feet per minute
Fy=final flow rate in cubic feet per minute
te=sampling time in minutes

CORRECTIONS FOR TEMPERATURE AND ,_‘
PRESSURE (if desired) -

The value Ry~ R, for the gas meter should be cor- i 4
rected for temperature and pressure accordmg to the :
Charles’ and Boyles' laws.

Bach F value for the rotanieter or onﬁce shouId ﬁrst":

perature and pressure at whlch the measurmg dcvxce .

'I‘sP

1ty i
2 Area== fd’ where d is lhe inslde dtameter of th" :

‘Fs'= F

T 4 f' cylmder In feet,
: - “em. g T‘.

Volume j
A rea - L

(20 Iog_%’l')xlOOXIOOO
(20 lo;:%'f')xw“

:’ SC“OOL“"WATER Sl




i PROCEDURE s
: ?'If nalurally colored water {s availab!e from a local

stream or lake, it can be uied. If not, an artificlally «
 colored -water can be made using 1-2 teaspoons 0{'51" ~should then form, If floc still does*ndt for

, . instam tea per gallon. of tap waie

et up 6 beakers with known amouht of water (250
“ml. ‘of 500 ml.). Add Blter alum and soda ash (if e~ -

_quired).according to the followlng table. o
_,fi:(initla)ly try test wlthout soda ash)

Table 1

Jar No- Amonnt of Alum Amt)unl ol Soda Ash
Added Mg) - Added’ (M AR
250 ml. SOOml.» 250ml SDOml.
o8 16T 14
100 200 816

»fNoIse is a harmful lntruder In our daily lives--it is s

= vd_istracting and injurioy ]
ar unacceplable! steps s
: arriers, re~rouung ttafﬂc, etc) to reduce !he level

d be taken (planting bush

: agaln with the addiuon

Allow beakersz
- settles to the boltom, RecOrd the results ach
.each beaker.; \ , the b

1 : Eiementary shldeﬂfs' :

: s ~catbonate or an acid-—
o e i : : Can ;High School students.
i 'Snr wgorously for about 1 mlnute unnl ﬁoc forms;
. (about 3 revolutions per second). After floc formula-
tion, stirting should be rediced to just keep the floc
n spension (ab)uteil revolution every 4,‘ seconds) _

Siow stirring shou!d continue:
- NOTE: It the floc does not hniﬁ"

pH in one jar to about 4 by a

- sodium carbonate In another: beaker -

18 required, beglr

will form, It either addition.1s n' tey
the requiréd chemical

Could the !ame

| used to remove clay tirbidity . from water?
- —Yes, exactly the same,)

1 Llntermedlaie studens, After treating th' ¢
~ the pH. How would the pH be increased or decy

to avold cortoding < pipes in a° distributlon;; ste
(Answer: —by adding either a e, s

- Caldylate 1

- cal dosages for: a water
~mililon gallons of wate
chemlcal %osagw (Hin

834 paiids pe

it




¢ase significantly In the next 10 o 18 y
ecord the following. lnformation on the war
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lt a rOad meets these !hree condxtlons, procced fo

- Figure 3 for an"immediate evaluation of the site's
._exposure 10 the automobile noise from that road. BUT
1t any of these conditious are différent, make the fec-

o essary adiustmcm(s) and tben use Figure 3 for the - 10 fr. Add the slte efevation- and then subtract § f

from this total to obtaln the" eﬁectiv

- Record your answer online 13, e
Step 3. From the City (County). Engl‘ et of a cont
‘map, obtain the efevation of the terrain wh

~ barrier is located. Add the actual height of the
1o obtain the effective barrier clevatlon

“answer on line 14. (Note that in some ¢

: ‘_evaluation

 ADIUSTMENTS FOR AUTOMOBILE TRAFFIC -

~ Stop-and-go Traffic:

. If there is' a traffic sighal or stop sign wnthin 800 ft.
_ of the site, multiply the total number of automobiles g
- per hour: by 0.1 Record your, answer on lme Si

~Mean Traffic ‘Speed:

- If there is no. traffic signal or stop sign wnhin 800 ft )
- of the site and the mean automobile speed is other

tion of the site. and the number. of storles Jn the pr

~tive road c!evazlon and record your answcr on nne 12

Step 2. From the apphcant obtain the ground ¢tleva

posed housing. Multiply tl:e number - of . storles b

example, the barrier is fornied by the ri

~ the elevation of the terraln is lhe “effect

etevauon )

~ than 60 mph, multiply the total number of automo- = -

bites by the appropriate adjustment factor (see tab!c
' _'below) Record your answer on line 6, -

Adjustmen( Factor -

S cear - truck

.20 (mph) 012 - 1.60 -
95 TV

Mean Tramc Speed

25 018 120
30 025 100
3. 032 o8

40 o040 o5

45 05 069

. the site (fine 13) and the road (hne 12) an
~-z Record -the difference .in effective _elevation: bet
“the barrier (line 14) and the road (tine 12) on lin

To find the barrier adjustment factor, you" will.
Figure 5, a strajght-cdge, and the informatlo

corded on lines 10, 11, 15 an 16, The Exanip
Barrler Ad;ustment oxplams ow to use Figure

When you have determined - the_,barrler

- factor, multipty lme ‘4, the eﬁ‘ectiv di
: e

50 om0 08y

8 085 . 057

e o o.so:z».si*

0 k0 ;"0:43*}_"'

Barrier Ad,ustment. s -/

 This adjustment affects dnst’ance and appltes equally topf»
k automobiles and trucks on the same road.

~ scale the- goint representing
- must -estimate the “locatl

; \,f‘A barrier: may be. formied- by thc road proﬁle. by a . Straight-edge,
- sofid wall or. e¢mbankment, .by:a continuous row of - 200 NG
- *,bm!dings,,o: by the terrain itself To be an effective .




o is o traﬁi'c;sﬂlgnal ot stop‘.'sign' ‘withln‘ 800
ft. 6( the“slte‘ g




~ speed I8 not 30 mph,

1t the mean truck speed drt’fers with direction treat e
" the uphill snd downhill teaffic separately, Multiply ~
- each by the appropria!e adjustmem factor on page 12..

' Add thess two numbers and record your answer on
- line 9. (Remember that the uphill traffic may have

And'tkhen adjust’ for »s'top-arrd-go traffic. e

;tExampre IandEx

. 'Ilne 7' lf not. use the number of trucks on line 3¢ for

o this calculatlon) Sec Example 5
‘Mean Traffic Speedi

Make this adjustment onlfy it there Is nio traffic signal | ‘
. of the site and the meank

- of stop sign within 800

. been adjusted for road gradient)
: “But' 4

- : o if the mean truck speed is the same for both directlons, ’
~then multiply the total number of trucks (from either
. line 3¢ or line 7) by the aprroprlate ad;ustment tac

~ tor, Record your answer on ]

~ *EXAMPLE 61 Road #2 has a stop sign at 750 ft.
- from the site. There is also a road gradrent of 4%,

- No trucks are atlowed on this road, but 4 buses per:
- hour are scheduled 2 in each direction, e ~

- We adjust first for gradiem

 uphill; 2x1, 4-=-2 8 vehicles
- downhill: ; ~vehicles
~ total ﬁow. ~ ' 4 8 vehicles

4.8%5=24 vehlcles (per hour).

Frgure 4 shows that the exposure 1o truck (bus) nolse ’
e fmm this, road is Normally Acceptable : Sl e

E truck noise is found to be normally unacceptable we_'*.“‘ka H
i ,proceed to make the bdrrier adjustment :

i EXAMPLE 7* Example 7 explains how to use Frg-,h :

Ie S(whkh appear on rhe appropnate ra_ph\)

L were ommed as no anf

- #3 profile, has do height other than the 150 ft,
" evatlon of. the natural . terrain Thus. the effec
~ barrier elevation is 150 ft, .

~site and the road Is 55 ft. ahd (2) the barrler and

-~ factor.
~Example. of Barrier Adjustment o

20t

T ‘ffappropriate curve on Gré '
an eﬁective shleld and ther

to the adju ment

uslmems were requlred for the calcu%auons ;

ure 5 The barrler, whlch is tormed by thej roal
e

The difference in eﬁectlve elevatlon belween (l) th

road fs 20 ft.
We now use Fr.,ure 5 to hnd the oarrrer adjus

~—The distanice from the Tsite to- the barrler‘isQ

~—The distance from the center of the rOad 10
- barclet 1s 70 ft, g

—The d:fference In eﬁective elevation betwee
site and the road Is 55 ft.. o

--The difference in - eﬁectwe elevatlon betwee
barrier and the road Is 20 ft. e

On the vertical scale of Graph 1, we mark 200 f and‘-_
draw a. straight ‘horlzontal line to meet the curve;
marked 70 ft. Then, we draw a vertical line d o
Graph 2 to meet the point which represent
(note that we must guess the location) ‘and
zontal line over to Graph meet the urve drke

200 ft. Fro'r’r’i‘ Graph 5




* Noise Assessment Guidelines

| List all major roads within 1000 fr. of the site

Worksheet _A_:—Ro_adway .Noise

Acceptibility Category:

 Automobiles Trcks

e

: Necessary inlormatlon

- centerline of
~ a. nearest lane:-
b, farthest lane:

: ~in both directions: -

3 The number of trucks per hour ‘

' a, uphill direction;

- b, dowphill ditection:

+ -7 ¢, both-directlons: - S
4.‘ Eﬁective distance from sitc to road

'Adjustments for Automobile Truﬁic

. ""Adjustments for Truck Traﬂ‘ic ;
7. Road grad:ent. o
-8, Stopoaud-go.

-._9 Mean spged

P.mier Ad;ustment
o Distance from s

ite to barrier. i

1, The distance in feet trdm the site to the - |

Road #1

2, The total number of automobue Ll hpur 5

Rosd#2 Road#3 Roadgé |
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HIGH SCHOOL—-—SOCIAL STUDIES

CONCEPT
Thls activity is to introduce the students to State and
local government structuze. As a result, the student
should know where to go within his local or State
government to deal with a water, air, noise, or solid
waste problem. ~

" EQUIPMENT

Use of school library, pamphlets released by legis-
lative services, EPA regional office, comptroller’s of-
fice, water pollution board office; poster board, pens,
magic markers and rulers,

'PROCEDURE

The stodents should visit the site of a particular pol-
lution problem. The local area should be scanned

Mﬂk;

- HIGH SCHOOL

CONCEPT

This acnvrty is desrgned for high school students in-
terested in starting a club dealing with a pollution

problem
EQUIPMENT

The equipment required will be determmed by the
actrvmes of the club.

! PROCEDURE

The method for startmg an organizanon will vary,“

dependmg on the school itself and the kind of pro-

gram desired, Students interested in any aspects of
pollution (e, science, legrslatron philosophy, etc.) -
should be encouraged to participate, because differing

skills will be needed for every project. If the students

rganization, help them out by. S

ow an interest in estabhshmg a club or simrlar stu-

beforchand for various pollution offenders  along
bodies of water streets, parks, etc,

Either through use of the library or individual investi-
gation, the student will obtain” information concerning
State laws and State agencies. Thelr research should
lead to questions dealing with pollution. They should
discover the responsibilities and relatronships between

- various State and Federal agencies in order to deal

with them more effectively.

The students may be encouraged to work in groups on -
some or all of the following: State, Federal and local
laws dealing with pollution, biological studies of pol-
lution, duties and relationship of cheral State and
local agencles.

--ECOLOGY, CLUB

The program could utitize “any posters, charls and :

anything etse the club has produced to explam or' e
-~ exemplify pollution. 5

A 10-to 30-minute slrde program of sufﬁcient subject‘ -
matter with a narrator can be very effective. It could .~

be presented to students in other schools to. cncour- :
age them to form their own club,

s CLUB FUNCTIONS
PROJECTS ' ‘

L Cleanup of po!luted areas

Orgamze a basic ptan for the elcanup of commumty, ,
rivers, streams, and highways, Use volunteers. View
the sites to get an idea of how and what to clean up.

~ Needed materials could include trash containers, ve- = L
hicles for prckup, and transportation, Plastic or can- -~
- vas bags are stronger waste containcrs than most .




proﬁt A number of students can be selected to re-
ceive these materlals free, In order to stimulate interest.
Materials  that could be - distributed could include
pamphlets, free upon: request from any goveramient
agency. You could also write to your Congressman
and request that your name be added to his list of
people who receive The Congressional Record. The
Congressional Record will keep you Informed of en-
viroinmental legislation being introduced and voted
“~upon. Keep the materials at the booth.

COMMUN!CATION

It is necessary to mform the publ:c SO that it can be
an cffective force in the school and community.
Methods of communication available - are unlimited.
In the school; use the school newspaper or distribute

dittoed sheets -at information centers. Outside of the
school, the students could talk to the local radio sta-
tion managers and newspaper editors about time and
space to publicize their act:wty

POSTER ‘AND ART EXHIBITS

For any art exhibits, proper hanging space muct- be
- available. There are several exhibits made up for ex-

hibition in schools; check with your locatl library or

- museum, Poster contests can be sponsored in your
school by the’ art or sclence department All you need

' THINGS TO DO
Bmld a balancod aquanum or terrarium to Ieam how :

. ptants and animals depend on each other. Then change
~“one element at a time to determine the cffcct on this =

nvtronment

s ~Muke a windowsm garden to leam how ptants grow -
“o - and how to take care. of them' keep 2 weekly record;
L }of plant growth. e o it

‘ Othenvnse your best participants will be the students In

‘made up from discarded objects as opposed to. the
) one-dlmenslor\al kind.

- - bullding will help to interest students. You will find a

“been motivated otherwise.
FIELD TRIPS

“Field trips are interesting and useful to a club Butéi
~trips should have interest and relevancy such as. areas

_ nated time, It Is possible to get help or maybe per-:

" points during the trip. In the case of testing water
legat compltcations should be taken tnto consideratton

to do Is arouse cnough enthusiasm for the project so
that you have enough contestants, One idea for pro-
moting the enthuslasm is to make materials available
to the students. Often, when some kind of prize Is
offered, mote of the older students will participate,

the lower grades. Encourage multi-dimensional posters:

Having any kind of exhibit in the halts of a schoolé

contest motivates some students who would not havej :

of established pollution. The date, time, and “methods
of transportation should be set up before the desig

mission from authormes if you write ahead of tlme or
call to ask. .

The purpose of the tnp. either testing or knowledge :
seeking, can be discussed beforehand to look for key.i.

s:mnlar? How has man changed these areas? Prep )

~a repott explaining how plants or’ animals “havi
adapted to the environment in these arc

1mproved or harmed the environment f_o‘rv living thing
ot how"; your envlronment has char i

d bec¢







