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: INTRODUCTTON - o L L
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-

. . This book contains many science education actiyities related to J

& ’-’ . " . ) . Y R
L D

, iﬁ?' consumer decision maklng. Each . activ1ty has been c1a351f1ed by. the
”’aggb editors accordlng to the most apprOprlate grade level the'area‘of;
consumer education’ 1nvolved the spec1f1c top1c and the cenEumer'
"educatlon concept condidered. It should be noted that the act1v1t1es

have been'c1a331fled for grades 4-12, but some potentially can be

adapted for other grades.

It is hoped that the teachers who use these materiéls-will recog- '

o .

" nize that the classification statements and statements of -purpose serve .

only as guides in selectlng appropriate actlvitieS“and should"not be. .. .

‘viewed as fixed structures.

ii
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ﬂnPURPOSE:-: To provide infqrmation on the ef%jct of chemicalg,dissolved
o in water on the. freezing and boiling points of .water. . .
. o (

) LEVEL: - . 4-6 : A
’ I 7’9 “ . ’ T v -
’ . AREA: " 4 Thelconsumer and the Environment' . : o
"TOPIC: :Chemicals that-Affectbthe Freezing and Boiling Pbints - ) -

- \¥i//99ﬁCEPT= Dissolving materials in water alters the boiling and,
: freezing points‘df. water. .2} 4 S
/ * . B .

REFERENCE ""'Salt on Winter Roads." John A. Miller, Science and
_ Children Januaxy FEbruary, l97&, PP. 23-24,"

’ ACTIVITY Chemicals are used in a number of ways to affect the freezing
‘ . and boiling points of water. Many students do not understand
T .~ . . how thede chemicals work. The following activity suggests
T ’ -how students can predict the effects of various sybstances *
and then test, to determine if they are right or wrong. Other-
items cap be added:if they desire.- : ‘

o

[ could al$o he discussed s the material cause-corrosion
‘Will it affect “%concréte or blacktop? , Why isn't

_ cohol used. very frequently as an additive to:water
in car 4ngines? Why don' t all alcohols work the same when.
added' t water?  Why don t all salts work the same when e

- added to/w; er° - e

o

S - - ’Other £ tors that shQuldzﬁﬁeconsidered for consumer use

. t ’ r. - * N .
or T S SALT ON WI'NTER ROADS - ..

a v

Every winter in the colder climaﬂes we may see salt being put on
roads and sidewalks. Even the young -school children know that table salt,
which has the chemical name sodium chloride, causes the ice to melt,*
but few people know what actually happens the temperature when salt

" .. 1% placed on ice. Roes the temperature ipégease, decrease, or remain

‘the same?’ This quéskion leads to an exciting investigation in which .

the pupil can attempt/ to predict results from adding chemicals to ice

and then testing for~actual. results.:- Furthermore: the study provides

v . the scientific. background behind the technology of ‘winterizing an .

..~ automobile,. preparing the roads for safer winter driving, or making
* ° homemade ice cream. )

N

13

3

To d¥termine if the temperature of’ice is 1ncreased decreased or
remains the same when a 'chemical is added, the pupil must first know
“what happens to the temperature of pure ice when it melts: Therefore,
in the first activity, a group of-: students measured the melting point

3. <

-
-

. *Table salt causes the phenomenon at temperatures equal to or above OCF.
ol o e _
r .

B . g . _ \a.g _s; . . . =
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_ of ice in a paper cup. Prior to making the measurement the class |
predicted what the results would be. The children knew .that the melting

point of ice and therefore the freezing point of water is 32°F qr/ - .

0°¢ (Celsius) but several, when asked, thought that the temperature .

: would rise as the ice continued to melt. Their measurements ‘soon proved -.
.~—””'Eﬂém wrong. If the ice is stirred no temperature change occurs yntil
all the ice melts. ‘If a good quality mercury thermometer is used the’ -
temperature can be expected to be very close to 0°C or 32°F. However;
} '1f a cheaper inaccurate thermometer, costing 35 to 50 cents, is used, ¥

-  the thermometer may read several degrees high or low. In eithgr'casg '
the temperature will remain constdnt and even a possibly inaccurate ’
thermometer is sufficient for the remainder of the experiment.’

BN ' o . .

In the second activity each student was given a sheet (Fngre 1) /
with three columns. In column A.there was a list of chemicals with the
information on water solubility given under each chemical. The list
included .the following solids: ' - , o~
- - : . : N .

L. - 1. sodium chloride (table- salt), soluble in water - : /
. , e . j

2. calcium chloride, soluble in water

CrN

3. *.calcium carbonate (limestone'orqchalk), insoluble in water-:

-~ E]

4, calcium‘phosphate,.inéoluble.in water = ‘ /
and liquidéz‘
N 5. methyl alcohql Gwood‘alpohoij;‘soluble.in water
6. ethylene glycol, soiuﬁle in water i o "

7. keroseme or equivalent, insoluble in water

8. mineral oil, insoluble in water

In column B the student predicted what he thought would happen to’
the temperature of ice on addition of the chemical as compared to the
temperature of pure ice. To facilitate the students recording their

predictions in columm B, the three statements:

1. higher. ' N ~ - i
" v 2. lower L ‘ )
a . ’ . .

3. .about the same- ' .

wete included for- each chemical listed in column A. In each case the
students were required to give their prediction prior to doing the

- measurement, -After making the prediction the students were given paper
or plastic cups partially filled with ice and a Tiberal amount of the

AN .
chemical (1-3 teaspoons per cup). Each student recorded his results in.
- column C which is. identical to columm B. After the class completed a
, measurement we discussed the results and the use of the phenomena illus-
o« trated.- . - . . ©8 o ‘

v




R | o DATA SHEET .
: The melting point of pure ice is . .°
& \ -~ «
i ; - :‘ ‘..
Column A /?- Column B - o Column C
‘ . - _
Chemical to be “Your prediction on the Releté of adding
added to ice. : effect of adding the chemical on the
‘ <chemical on the melting - melting point of
point of ice. L ice. ; e
: . : L
] . e .
L. 'sodium chloride’  higher - ' higherg
(table salt) " lower ‘ ‘ - lower
. soluble in water abou§ the same . about the same

- FIGURE 1: Example of data sheet given the student for thi second
activity. : '
o  In the classroom, ice is at a-constant temperature of 32°F (0°¢c)
since the room temperature is above the melting point. However, addition
of the salt causes a depression in melting point until the ice finds
itself at the new melting point. . On a ‘cold winter day thé'phenomenon'
~ of decreased melting point, caused by adding salt to ice,iis used.
i + -The salt is put on the icy sidewalk. This promptly lowers the melting
y " point .of the ice temperature below that of the suriounding§?2nd therefore °
i . the ice begins to melt. This use of salt to cause melting of ice on v
sidewalks is only effective at 0°F or temperatures above 0°F. The next
aspect of this topic will explain the reason for the limitation.
. - ' ’ . |

b :

i . C . s | B

: The zero point or temperature on the Fahrenheit scale is also | ,
b based on the fact that ‘table salt when put on ice causes a melting point

i decrease. At ome point 'in history the coldest gegpetatur? man could
- obtain, in the laboratory was found to be a salt-ice mixture. The .
0 - temperature obtained for the mixture was used by Fahrenheit to designate
T the zero point on his temperature scale. b '

$ The addition of sodium chloride in the form of rock

; - -alsp provides the low temperature needed for making home:

In the portion of the activity involving. the use of calecium chloride.
the students find that the results are identical to those obtained with.
“table salt. It should be noted that in most regions calc
:rather than sodium chloride is the salt put in the sand whi
{- . . on-roads in winter. The solids, calcium carbonége and: calecium’ phosphate,

' which-ate water insoluble cause no ‘change in'the melting point of ice.

- This result is true*of’ifi?éhter'insoluble substances incﬁuding the two ¢+ °
liquids kerosene and miﬁéfal oil, which were included in he second '
activity. The wat&f soluble liquid, methyl alcohol, was the first

. .anﬁifrgeze ysed in automobile radidtors$ because it lowers ‘the fteezing

© 7 point of water. Today, ethylene glycol rather than methyl,alcbhol‘%s

P "ﬂ," o 3 L . . ol
R 1 o

Qo - ’ N L




used and the methyl alcohol serves only,as%a gas liﬂe antifreeze. In

actual practice, spirit duplicating fluid can be substituted for methyl
alcohol, and commercial antifreeze rathetr than pure ‘ethylene glycol may
be' used in the second activity. ‘

~ . A

. At the conclusion of the activity the student< fbrmed two hypotheses.
. Only chemicals soluble in water cause a decrease in thé melting point
of ice and no chemical tested can cause an.increase in the melting point
of ice. Thése hypotheses were ‘in direct contradiction to the first pre-.
~ dictions most students made during the activity. Most of.the fourth
-and fifth graders in the class tended in the early stages of the activity
to predict that the chemicals would cause increase in the melting point
of ice, for after all, they knew that salt causes the ice to melt in
the winter. = = : ' :

, If desired the experiment could be extended by having the children
examine the effect of chemicals on the normal boiling point of water
which is 212°F-or 100°C at sea level. The student would find that water
insoluble substances including both -liquids and solids have no effect

on the boiling point, whereas water soluble solids cause the boiling
point to rise. However, water soluble liquids can cause two types of
effects. If a water soluble liquid has a lower boiling point than.that
of water, the boiling of water will be decreased. Methyl alcohol falls ..
in this category of liquids. The opposite effect is illustrated by using
.ethylene glycol, which has a boiling point higher than that of water

and causes the boiling point of the water to rise. .

SR - Co - .
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PURPOSE: ;

LEVEL: - ~

N AREA:

.TOPIC:
CONCEPT:
'REFERENCE :

ACTIVITY:

-

:Illust:até‘effécts.of d

on-a controlled environment. -

4-6 .
7-9

°

“The Cansumér and'thé En
; : et -

Effect of Detergents on
Consumer decisjon makin

ﬁﬁltidisciplina:y,Activ

- L.
' ol

iffereqt products. (detergents)
,._. ‘ ’ ' e
p \

Y N ) o

vironment '

?lant'Life; )

g - envirommengal factors"

ﬂéies for Environmental Learning.

June S. Wilson, Genesee
“Flint, Michigan, July,
‘Materials: pond plants
more’ equal sized glass .
same amognt of gravel a
different detergents.

~ . - -

Note: Most detergents

'Intérmediate;School District,
1973, - = . -

such as duckweed, etc.; three or- 7 I
jars (one quart or larger) with the
nd «water in each; samples of,severi}

-1

P

[y

. W -
= L

(for laundry and dishwasher) are -

caustic and can cause skipn irritations and damagertéyeyes."” :
. . - . : . . '

~ Procedure:. Set up iden

the same amount of.wate

: ¢ ;
tical aquaria, Be sure’ to place
r and gravel.in each, as well as

the same number of plants (no animals). Place eaé¢h in thé;

of each detergent to. di
as a control. :

‘Examine the aquaria dai
Keep a diary of observa
add adother teaspoon .of
and with each other. ¢

.. weeks, making daily obs

asame window so-all get the same light. fAdd one teaspoon.

fferent jars, Leave-one jar .untreated -

ly and note ﬁlant l{fe changes.

tions, After three or four days, ..
detergeht., Compare with the 'control.

ontinue the process for four or five

ervations. ' T i



AREA:

- TOPIC:

" CONCEPT:-

o

ACTIVITY: .

ff- : . o !
To have the students establish certaln pr10r1t1es in buylng,
with the' focus on env1ronmenta1 effects. :

4-6‘, . i oot

9 o .
-9, ‘ : N A N
The Consumer and the Envitonment

3
~

Effects of Various'Products‘on the Environment t
. - . . V . -
Consumer declslon maklng'- env1ronmenta1 factors

~

'After some background on pollutlon and ecology, discuss

the use of different products and their effects on the

. enviromment. +Such things as returnable bottles as opposed

to .non-returnables, biodegradable detergents versus non-
blodegradables, recyclable packaglng ‘and non- recyclable :

‘ conta1ners, could be discussed.

/ \
«'HaVe the students identify reasons why the environment
shou1d be*a factor when maklng a purchase. R ¥ .

Have theim also discuss other factors to look for when
purchasing., Have each student establlsh a list of prlor&tles’
for purchas1ng. ) ‘ :

i

. ) s



PURPOSE:

LEVEL:

AREA:
TOPIC:

 CONCEPT:

© ACTIVITY:

To show the savings that can be made through home garden- - -
ing. (Could easily be tied in with a botany unit.)

4-6
7-9
10-12

. Foods

sHome Gardening

Consumer decision Eaking - fdod marketing

Pl

Materials: = Various conta1ners (cut- off plast1c mllk jugs

. would woxk well); rich soil; vegetable plants or seeds, &3 :

_waterlng containers. . _ r

Procedure: Divide the students into groups. Give each

-

group a container, soil, and a watering container. Then
distribute different plants or seeds to each group. ILet .-
the students plant the seeds or plants according to instruc-

tlons.

“After plants have reached maturlty and vegetables are’ fully
developed, have the students figure cost per vegetable

(per weight unit; e.g. kg. or 1b.) ipcluding soil (if it
was® purchased)} fertilizers added (if any), container

(if purchased), and cost of plant or packet of seeds.

Then, using a newspaper ad, or by a trip to a supermarket,
figure the cost per vegetable if it were purchased. Compare.
Was- the savings worth the effort? How would the savings

add up over a long period of time for a whole family? '
quld the plant's vegetables develop sooner if you started
with plants rather than with seeds? TIf the answer is yes,.

expense?

" is the: time saved (as compared to seeds) worth the extra

Great care will need to, be taken to select plants that will
grow and produce in the classroom. Probably very few will

. prosper in this enviromment. : If gardening is done outdoo¥s,

winter weather will probably 1imit gardening to early fall

or late spring.

In this case quick growing crops like

radishes, leaf lettuce, and spinaéh should be grown so
that the students actually do see the produce.

7

.14

-
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PURPOSE: To compare - thelcost and nutrltlonal value of the ready-tor

IEVEL:  4-6 - o ) . .1.—-'5’,.? fig%:’ R

AREA: ‘ ' Foods | | o ;
- fOPIC: Breakfasts‘ o , v; y. '; o 'f:.?:

“CONCEPT: '.~Consumer decision making = prqduct cbmparisons ' ‘

REFERENCE: Teaching Activities in Envirommental Education, Vol. III,
1975. . John H.. Wheatley and Herbert L. Coon, Columbus,
Ohlo ERIC/SMEAC

- \

" ACTIVITY: Develop n the chalkboard a master 118t of ready-to-eat -
: breakfasz foods commonly eaten by class members. Have
chlldren bring in empty conta1ners (w1tthr1ces on them).

" Have two or three small. groups of students take the list’

’ ' " to different large supermarkets and identify the ones
available “for sale. Add to the Iist any additional cereals"
available in the supermarket that students had not 1dent1f1ed

z:L . -Classlfy the breakfast foods accordlng to maJor Lngredlents.
e Calculate cost per ounce or gram. - Compare costs with a
, 'slmple standard cereal such as regular rolled oats. Compare
S nutrition between the &£wo. Is there any geason for one to
be more expensive than the. other? *®

V'Ask the class to explain why there has been a very large
. growth during the- past 30 years iny the number ‘and variety
. of breakfast foods avallable. Does it cost a large company
more to make a large variety of. breakfast foods than if
it made fewer7 Why or why not"'

- ~‘Advertz.sz.ng prizes 1ns1de and special offeﬁs are a major
factor in the buying of "ready-to-eat breakfast foods" and v
should :be d1scussed here also.




" PURPOSE: -

LEVEL:

AREA:

' TOPIC;

_.._CONCEPT:

e

ACTIVITY: -

~

. REFERENCE:

- ‘ P : . . ) -
Introduce students.to basic information on function,
daily requirements, caloric values and primary sources
of nutrients. .

46
7-9 >
_.‘-.

Foods

Nutrients

Consumer decision making'- nutritional,and dietary value -

Teaching Personal Ecomomics in the Home Economics Curriculum.
Joint Council on’ Economic Education New York, N.Y., 1971,

EY 5 >
Freedom of ChOlCe enables 1ndiV1duals ang. families to select
food that maximizes satisFaction of nutri*ional requirements
and tastes within the limits of their availability and the
1ncome that can be used for food purchases..

~

Divide the class into groups and have each group represent
a nutrient (i.e., fat, protein, carbohydrates, vitamins--
such as A, C, D, B-complex-t-and minerals--such-as calcium

i and. iron). Have each group| gather information on function,

daily requirements, caloric\values (only applicable to
“protein, fat, carbohydrates), and primary sources of nutri-
ents., Also determine expensive, moderate, and inexpensive"
nutrient sources. “ This informatiom can Be presented in
skit form, role playing, or other ways in which visual aids
are incorporated. ' \ o

\
Pb331ble problems and discu331on topics

1. Survey the family level of\satisfaction for expensive -
and inexpensive sources of. nutrients. Do families
have expensive food tastes’i If they do, what budgeting
problems does this present?. What are some ways in which
these problems can be solved? Demonstrate the prepara-’
tion of recipes* showing the way less expen31ve foods can
be incorporated in the diet.

2. What are some factors which influence the cost of foods?
 (High prices, due to demand exceeding. supply; food items
‘having "prestige', being out of season; select cut or
‘style; inflation )

3. Emphasis should be placed (at both these levels) on each

©~  student's own personal nutrition, particularly such. things
- as: .

breakfast -- do they eat it or not A

lunch -- school lunch vs. paqking (and what to pack)

after school snacks

w16
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Aruitoxt provided by Eic:
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.

Note should be made of nut:nent: labels whlch are now
found on many food products. Dlscusslon should 1nc1ude
the usefulness of the 1nformat:10n cont:alned on them.
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 PURPOSE:

~ which results in very bad off flavors.

i . » . ) . . PR

! :
» Iqtroduce students to a varlety of food choices and factors

' to be-consldered in decision making. -~ _ . L
e . . _ ey, .
e 416 Ty
" oPIC: /Varlatlons in One.Type of - Préduct | )
CONCEPT ) / Consumer decision maklng - product comparlsons o .
.REFERENCE/ Teachlng»Personal Economics in the HomefEconomics o N
. "Curriculum. Joint Council on Economic Education, New York,
. / K.Y, 197l. ‘ ' : s .
ACTIVITY; Introduce students to a varlety‘of product choices which

they must make with just one food type by preparing four:
types of orange juice drink to be tasted and compared by
students. Use either fresh oranges, frozen concentrate,
canned Juice, or powdered: concentrate.

N

2

Kéep juices in opaque containers to prevent llght ox1datlon '
<
.S ’
Activities and D1scuss10n{ «_:?*1
1. Use a score card to comparé flavor, nutritive value,
color, cost and preparatzon tlme.

2. Locate information (labels) which will enable students
to. comparé "the nutrltive value of the products under

'consideration. D1scuss nutritlve Value of . fruit juice
in the diet. - - . .

<



EN

PURPOSE:

- LEVEL:

’
»

AREA:

TOPIC:

* CONCEPT:

REFERENCE:

ACTIVITY:

wE

7

~ o

' 4 6.
759

-Foods

"Activities for Consumer Economics."

-adding an amount for sugar (if needed),

L w

- .
. -

To compare“costs, nutritional value, and- calorlc count
of dlfferent breakfast meals. : ‘

Brgakfasts' e -
Con’hmef'decision making - nutritional'and‘dietary value. '

_ ~William D. Rader,
Instructof,'January, 1974, p. 63. e
Involve the class in maklng a comparative study of break-
fast products—cereals, pastries; eggs, pancakes, quick .
breakfast\ltemS“ etc. Have them investigate costs per

_suggested serving, the caloric count, and the nutritional

valye. Suggest some pupils make a comparative chart of the
number of calories per serving. Others can figure cost,
fruit, and m11k._
Another group may compare and chart nutrlents in varlous
breakfast meals.. .



" PURPOSE: To learn about food additives and the reasons for their

‘use.
.- TEVEL: ' 4-6

’ - 7-9 -
10-12

AREA: " Foods °,

: N 4

TOPIC: -Food Additives

! _CONCEPT: " Consumer decision making - food additives

" REFERENCE: Consumer and Homemaking 3-4, Manual for Career Education,
' James C. Stewart, Comp. Knox County Schools, Knoxville,

- Tenn. v oo

- -

. ACTIVITY:  'Collect several different food labels for each student or
A : - group of students. Have them study the labels to see what .
A sadditives have been added to the food. - Assign each student
.or group a different additive to research as to reason for
use, effectiveness, etc. (The type of product in which
the additive was used could be a hint for further research.)
A demonstration or class report could be used to show
- findings. . ) - &

14




PURPOSE ;
LEVEL:

AREA:
TOPIC:

CONCEPT:

-ACT_IVVITY:

e

b S -

_ Student has two orf
’ 1tem,.cost, and/
“+in the advertisément. . -

" With the information collected two thin

. . )
To test the advertlsed "good polnts"—of_products and
g

see- i:f the advertising is accurate.

7-9
Advertising o _ o ”V - .

Accuracy in Advert1s1ng

Tbe effects of advertising on consumer decision making.

Have the students cotlect magazine and newspaper ads for
things such as clothing, toys, games, etc. After each _

ree, have them classify the type of
st import: uying point(s) stressed

- may be done:

1. Ask if anyone s famlly has tr1ed the pPro
they hold up? Were they as good- as advert’sed? etc.,.-

2. .Obtaln a few products and have the class tes them
 for the points stressed in the advertlsement. Qid‘
they meet the advert1sed spec1f1catlons7

- 'S

)
[
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" PURPOSE : To learn.the following: °

‘?A 3 - 1. Thére'are many kinds:of mallets and hammers.” =
i 2. Hammers are shaped for their jobs. . o
3. Sgme materials used in hammers are steel, wood' and

rubber. : :
4. 'Handles are attached in different ways depending on.

" strength needed.

LEVEL: 4-6

_ AREA: Tools
TOPIC: . Hammers
CONCEPT; 'Consumkr decision making - tool selection

REFERENCE : Science: Grade .6. Currituﬂém Bulietin, 1971-72 Series :
: #6, New-York.City Board of Education, Brooklyn, N.Y.
Bureau of Curriculum Development. b ’

ACTIVITY:  Let students examine all kinds of hammers and mallets.

Have them use the tools to h r' nails into wood. and ‘also

to remove nails. Test the tized head of the uphol-
_ sterer's hammer. Compare weights of hammers., Have students
b . . suggest possible uses for eacH tool. s
. _ A : _

‘Students should examife the handles on the hammers. They
should check to see how. the handles are attached to the
heads. Observe the materials in the hammer heads and
handles and relate the material to the use of this- tool. L. *

How to Use tﬁe Tool Safely:

. _‘ - 1. Use the proper hammer for the job. | ~
2. Use the hammer that isjapprOpriate for your strength.

3. Do not use a hammer with a loose handle.

3ot . .

- 4. When nailing, hit gently at first, holding the hammer

y _ near. the head with one hand, and holding the ndil with -

e ‘the other until the nail is started. Then, take your
B ‘hand away from the nail, hold the hammer close to the
end, and continue nailing. L .

.‘.22‘.
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- PURPOSE:  To learn:

: -

=1, Scissors and shears are used to cut various materials, -

v 2, Scigsors and shears have d1fferent uses; the right‘
NS o tool .should be used for the job. -

. LEVEL:- . 4-6

.«

AREA: - - Tools

TOPIC: Scissors and. Shears - . . . . h{.’ -
. CONCEPT: Consumer decisionvuaking - tool selectlon o St

REFERENCE: Science:  Grade 6. Currlculum,Bulletln, 1971~ 72 Series #6
’ .. New. York City Board of Educatlon, Brooklyn, N. Y.z Bureau
of Curriculum Development.

. ACTEVITY:- Let the students examine a collectlon of sc1ssors and shears
Ask the students for what purposes they use scissors or
‘shears. Experlment by attempting to cut sheet metal with

. an old pair of scissors and then with shears. Have the
_ students relate the shape and size of the tools to their
: _ uses, oL ¢

How to Use the Tool Safely. o

2 . ' 1, Always offer the handles of scaﬁsors when they are J
given to someone.. . : '

~

2. Do not put scissors in'your:pockets.

3. Do not use scissors for prylng since the blade mlght
- snap off, : :

4. Do nmot run with scissors in your hapds.




PURPOSE: -

o

‘.I;EVEL:
aRea:
mPIC-: |
" CoNCEPT:

REFERENCE :

ACTIVITY: -

46

Bureau of Curriculum Development.

To learﬁ:' ’ o

"I;N—ng;;;;s are made in many sizes and shapes. Some: are

" adjustable. - : : .
2. A longkhandled wrench can tighten better than a short-
- handled‘wrench. - o .

' Tools o L o _ -

Wrenches o , - e,
Copsgmer.decision making - tool selection .

Science: Grade 6. Curriculum Bulletin, 1971-72 Series

#6, New York City Board of Education, Brooklyn, N.Y.

Have students ‘tell where they've seen wrenches used. Identi fy

- mahy kinds of wrenches and associate the shape of each
. ~wrench to its use, . Have the students examine different kinds-"

' of wrenchés and then use one to tighten a large nut or bolt

~ h8lding two pieces of wood together,

How to Use the Tool Safely:.

" 1. Use the proper wrench for the job. *

2./'Use,thegéorrect sized wrench, to prevent élipﬁing; :

3. Do ﬂot>tightén a nut on a bolt too hard; ydu:méy strip
the threads. - ' . '

24
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.+ PURPOSE:

" LEVEL:

“AREA:

TOPIC:

. CONCEPT:

REFERENCE :

‘ACTIVITY:

. Tools - ' .

‘.. - - .
@

vfd}learn: o ' e L -

- . -
e, ° - - -

. 1." Knives heve.Qifferent shapes for different jobs.

. “ _ s ¢
2." Knives should be stored safely. '~ "

46 -

Knives
Consumer decision maﬁing‘# tool selection

Science: Grade 6.° Currlculum Bulletin, 1971 .72 Series . #6

. New York City Board of Education, Brooklyn, N. Y . Bureau
of Currlculum Development . -

Have students d1scuss the various uses of knlves and other
tools with sharp edges. Have them list the jobs done by
each tool. Hdve them d1scuss the care needed to keep each-
tool in good condition. (At this point the ‘teacher may want -

to demonstrate the various sharpenlng methods )

How to Use the Tool. Safely o oL ’A_‘- .-

~ 1% When you cut with'a knife,. watch your flngers and cut

avay from yourself, .

2. Do not keep Open knlves or other sharp thlng8°ln your
pockets. :

'

3. Do not use knives as screwdrivers‘or-for'prying;

~



‘v PURPOSES . To leam: - . | 0 & T oo .-
1. 4 sa&-has':iny teéth ﬁith'ﬁharp édgés;tb Fut'wqod or .

. . . : . _ , T . i .." ‘.‘ B } -, '.i .,

T 2. The teéth work best when used in only one direction. .

- e - metal when the saw is moved.

T 3._.Diffefant saws do differént jqbs.“Some_cut.wbdd, some i
. . ' «. "metal.. Some cut straight lines, others are better for .
> . ‘curves, ' - Tt o -
; o o < . - o, . . ) . . A ) Y'.,\
- . "LEVEL: 4-6 - _ - ST
AREA: = Tools S N
'TO?IC: Saws?® - S S ?vf c
'CONCEPT:  Consumer decision making - tool selection' = * T S
¥ REFERENCE: Science: Grade 6., Curriculum Bulletin, 1971-72 Series® #6,
*o _ . New York City Boafﬁ of Edueationa Brooklyn,fN;Y._ Bureau

of ‘Curriculum Development. } _ J

ACTIVIEY: Let the students examine many kinds of handsaws: :crossecut = .
' ' saws, ripsaws, hacksaws, and coping saws. (Use pictures
. for younger grades.) Have them examine the teeth and note
the sharp cutting edge. They also examine the blades. and
_ - note’ the varying lengths and the sizes and shapes of the teeth.
. -~ The teacher may demonétrate‘avcoping Saw cutting a thin-piece
AT of_Wbod. The students should notice it cuts best in only --
' < omne direction. The students may alsd compare ' the .cutting
. action of a saw with that of a knife, and consider the
. e .. advantages of ‘the saw. They may also compare a copinf saw
C to a hacksaw in cutting aluminum or copper tubing. L

 How to Use the Tool Safely:

1. 'led ﬁork firmiy Qhehtsawing. ’ _',;Q-'

2. Reep fingers ou; bf5Ehe way. o _ S
e 30 étoreséws.éérefﬁllé. : . . n-5“f
4."ﬁsglthe proper saw fo:»ﬁhéjj¢b. N ‘ '

]




PURPOSE; .To learn the following: S,
v 1. -Pliers do many jobs: pick up, grab, twist cut.

2.~ When the handles ‘of the pliers open, the Jaws open,
when the handles close, the jaws close.

3. Pliers hold tighter than fingers alone.

4. Pliers do different Jobs,_and the right plierﬁ\should,

’_% ‘ . be used for each JOb
LEVEL: ©  "4-6
" AREA: - Tools - ‘ .._ S h)°:
TOPIC: .  Pliers | o
... CONCEPT: " Consumer decision making - tool-selection 9

kEFERENCE: Science: Grade 6. Curriculum Bulletin, 1971-72 Series #6, .
New York City ‘Board of Education Brooklyn, N.Y. Bureau
of Curriculum D%velopment |

) N

ACTIVITY: The students may bring an assortment of pliers from home and
. tell. how they +are .used. In class, ‘they experiment with the
pliers by picking -up objects, holding things tight, tighten-
ing bolts, and" snipping wires. 1In this way, the students
' become familiar with ali- kinds of pliers and relate the
' -,shape of the to~ ' :

How ‘to Use the: l'gj.Safely: S . ,"_ o ’“.; : - ¢

~ ~ . ~

RS Be sure the obJect held in the pliers is secure so it
. won't slip out and the student s fingers get pinched
-,by the jaws.
s 'jﬂ_ . 2. 'Be: ‘certain any wire which is to be snipped is not
S - ,connected to any - source of electricity

¢ 're
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- PURPOSE: -

I_.EVEL:

AREA:

TOPIC:

ACTIVITY:

 4-6
©7-9 .
10-12 . .

Making Your Own Shampoo

Providefa'method for making shampoo inexpensively.

Health

~ 1]

A good shampoo cleans hair. and scalp gently. It should
remove some oils, ‘but still leave some oil. You can make
your own shampoo for less mohey than' the store bought type.
You can also modify the shampoo by. changing the proportions
of the ingredients. Increase the soap for cleansing, herbs
for conditioning, and oil for fragrance. . »
“ b

Materials

11/2 - 2 oz. of herbs, such as rosemary, chamomille = -

12 oz. of water (distilled or soft water works best)

1 oz. of Lastile soap =

One or two drops of a good essential oil (rosemary, lavender,
. ete, ) . ,

KN

Procedure: Place the water and herbs in a pot that is not

" metal. Boil, then cover and simmer for 4-6 minutes._ Turn -

the heat off and steep the herbs for 15-20 minutes.. Pour
the material. through a fine strainer and save the strained
liquid. Add the soap and stir until the soap is blended.
Add the fragrance.

) BN

Note: An "acid" rinse is recommended after using this shampoo.;

“It will remove the soap particles that often remain in your

hair after shampooing. An acid rinse can be made by placing

1 tablespoon of apple cider vinegar in a quart of water (plus

'vsome fragrance).

/

4

-
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'fURPOSE: , To demonstrate the relationshlp between prescription and
‘ non—prescrlptlon drugs.

c,

LEVEL: .  4-6 °
- 7-9
. 10-12
AREA: Health )
TOPIC: Dmgs
" CONCEPT: ~Consumer protectlon as related to drugs

', REFERENCE: Consumer and Homemaklngfs 6 Manual for Career Educatlon.
' Knox County Schoéols, KnOXVllle, Tennessee.

" ACTIVITY: After the development of some background information, the
class should discuss the taking of prescription and non-
prescription drugs and their effects on the body. Why are
prescriptlon drugs c1a351f1ed as such? Non-prescription?

Discuss:
1. Storage of medicines.

2. Disposal of unused or old medicines.

o
’

" 3. Protection of young children.
4. Poison control centers.

Encourage students to inventory their own homes (with
parents'-aid and approval) for safety, etc. of medicines
and for possible disposal of old or unused ones.

<+

4

. . ’
B EMAN . . .
l A " :?‘.f.‘
TGyl “~
) R

f'wgé?ﬁi" | o ’ o { o | 225)
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PURPOSE: ~ To.see what kinds of ‘materials stand up best to different '

- fdctors, - —
.I.EV'EL: o 4-6 | - :
AREA: ,};.'Clothing' _ .
0PIC: Iypes of Fabric .
'_ éONCEPT: 'éonsumer decision making - product comparisons S

REFERENCE: . Consumer -and Homemak1 3-4 Manual for Career Education.
James C. Stewart, Comp., Knox County Schools, Knoxville,
Tennessee.
- ACTIVITY: Take several samples of material used\in clothing, such as
. wool, cotton, and synthetics, Examine carefully for such
' things as flaws, thin spots, etc. Expose to heat, light, -
moisture, dryness, darkmness, etc. Re-examine and .determine
: _ what effects the different variables have on the fabric.
. " - 'Are there differences between the fabric in relationship
g - to the effect of thegdifferent variables?
Examine the* clothing labels for care instructions.

-
-

30




) PURPOSE: © .To make students aware of ways of- conservingx;n§r§y in.theh

home )
LEVEL: - 4-6"
' ‘ 7-9
e AREK;" " . Natural Resources
_& ' TOPIC: | Conservation of Eléctricity e . .
. - CONCEPT: Consumer conservatlon of energy - o Jj
\ ) ’ ’ ' .
=\ REFERENCE: Toth, N June,. C1kach F.S., and- Frankov1ts, N.D. Maple A
\ B - Heights City School District Environmental Educatlon Program,
A\ o Fihal Report.. Maple Heights, Ohio .June 30, 1977 p. 6.
- -- i ) . A
ACTIVITY: Are You Sdving on-Use of E1ectr1c1ty7
) L1sted below are ways to save on several uses of electrrcrty
-Have students check at home whether they conserve on each
. ' 1tem. If yes, score 2,,1f part1a1, score 1 1f no, score Q.
/- T " Total the scores on each item for the class and determlne
the mean. Which items need most attentlon for further
conservatlon7
Here are seven ways to save on your home electrlc bill:
- K
jl; nghtlng - Larger bulbs are more efficient' ‘nghtlng represents
204 of‘electrlclty used in.the home. You can enjoy more.illumina-
tlon while sav1ng because larger size incandescent light bulbs ‘are’
more efficient. You can get more light: from several large bulbs
than from twice as many small bulbs, - S
2. Electrlc Rangi' Approx1mate1y 80% of cooking is done on top of -
" range and only about 207 in the oven. To save. electricity, use the
-right size cooking utensils and when: boiling water heat only amount
" needed Alumlnumiutenslls w1th brlght sh1ny exterlors are best.
o 3\ oven:. Use it to full advantage.p When preheating oven, set control

-atthe temperature needed to cook. Arrange oven racks before
_turning on oven., ‘Use the full oven capacity when possible. Don't
open oven door to peek in, use llghts inside. g

4. Electric Air Conditioners - Hands off Thermostat: Set the thermo-
A\ - stat at.a comfortable level and leave it there. Frequent resetting
impairs efficient operation. Do not use g window fan when using
‘air condltloner, open windows will admit humidity - and warm air. .
Keep window shades closed on the sunny side ‘of the house. Clean or
replace air condltloner filters about once a.month. - -

)

25
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X

2

5.

6.

7.

'Do not place any lamp, TV or other heat producing device within .
three feet of indoor thermostat. Have system checked each year.
Be sure that no room air registers, either supply or return, are
obstructed by drapes or | rniture. ' P '
The' best recommendation for your Heating System is insulation in
the home. Proper 'insulation should be-in the. ceilings. Storm
windows or double glazed windows will also reduce heat loss con-
siderably. All outdoor. entrances should be equipped with-storm
doors.’ Weatherstr1pp1ng around doors and windows also helps

. insulate your -home.

.

‘Refrigerator"‘ﬁelp keep it cool. If your refrigerator is not -self .

. defrosting, be sure to defrost it whenever the cooling COllS accumu-
late more than 1/4 inch “of ice.

Points about aggliances Clothes Dryer - do not overload or put in
too small a load. Be sure clothes dryers are vented to the out-
doors to eliminate added heat and moisture. Dishwasher - Do not
use after every meal, wash only full loads. .
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PURPOSE: To provide information on Ebe effect of .chemicals dissolved - )
- in water on the freezing and boiling points. of water. . ° .

© LEVEL: ' 4=6 e : ST
. ARﬁA:; " The Coﬁsumer.and the Euvir;nmenf; - _ | _' . K
TOPIC: Chemicals that Affectffﬁé'Fgeezin§ and Boiiing Points
. . A Y
CONCEPT: Dissolving matekiéls'in wafer alterslphé béiliné.énd o . h

freezing points of water.

'REFERENCE: "Salt on Winter Roads." John A. Miller, Science and
: _ . Children, January-February, 1974, PP. 23-24,

ACTIVITY: - Chemicals .are used in a number of ways to affect the freezing
" .- and boiling points of water. Many students do not understand}
- how these chemicals work. The following attivity suggests
how students can. predict the effects of various substances
- . and then test to determine if they are right or wrong. Other
© items can be added if they desire. '

Other factors that should be considered for consumer use "

- could also be discussed. Does the material cause corrosionm
of metal? Will it affect concrete or blacktop? Why isn't
"methyl alcohol used very frequently“as an additive to water
in car engines? Why don't all alcohols work the same when
- added to water? Why don't all salts work the same when -

" added to water? - , : ,

SALT ON WINTER ROADS

- - Every winter in the colder climates we may see salt being put on
roads and sidewalks. Even the young school children know that table salt,
which hag theé chemical name sodium chloride, causes the ice to melt,*
but few people know what actually happens to the temperature when salt - -
"is placed on ice. Does the temperature increase, decredse, or remain -
the same?” This question leads to an exciting investigation in which - -

- the pupil can attempt to predict results from adding chemicals to ice:
.and then testing for actual results. Fyrthermore the study provides
the scientific background behind the technology of winterizing an- )
automobile, preparing the roads for safer winter driving, or making .
homemade ' ice cream. St ' ) o

[
$

+ To determigs;if the temperature of ice is increésed, decreased, or

remains the same?when a chemical is added, the pupil must first know
what happens "to the temperature of pure ice when it melts. ‘Therefore,
- in the first activity, a group of students measured-the melting point
-://-f ' ) ‘

.

. jiTablg sé}t‘cagses the phenomenon at temperatures’equal to or above OOF. ;

s



1and liquids: - R

of ice in a paper cup. Prior to making the measurement the class
predicted what the results would be. The-.children knew that the melting
point of ice and therefore the freezing point of water is 32°F or-
0°G (Celstus) but several, when asked, thought that the temperature . ’
would rise as the ice continued to melt. Their measurements soon proved
them.wrong. If the ice is stirred no temperature change occurs until
all the ice melts. If.a good qudlity mercury thermometer is used the
temperature can be ‘expected to be very close to G°C or 32°F. However,
- 1f a cheaper inaccurate.thermometer, costing 35 to 50 cents, is used,
the thermometer may read several degrees’high*or low. - In either case
_the temperature will remain constant and even a’ poss1bly inaccurate
thermometer is sufficient for the remainder of the experiment.A
In the second actLVLty each student was given a sheet (Figure 1)
with three colummns. In column A there was a.list of chemicals with the -
«information on water solubility given- under each—chemical .The' list
1included the‘following solids: c

1. sodium chloride (table saltL soluBle_ig.water

2. calcium chloride soluble in water ' »-‘f . ._‘h

-

c 3. ‘calcium carbonate (limestone or chalk), insoluble in water

°

4, calcium phosphate, 1nsoluble in water | 4

_S.Y,methyl.alcohol (wood alcohol), soluble in water
~.6.;'ethylene glycol, soluble in water .

7. kerosene or equivalent insoluble in water

[4

~

8. . mineral oil, 1nsoluble in water,' - .
'In column B the student predicted what he thosght would happen to ..
the temperature of ice on ‘addition of the chemical as compared to the’
. témperature of pure ice. To facilitate the students- recording their
predictions in column B, the three statements:

"1, higher
' 2. .lower ) . . ‘,
3. about the same - - , k\' :

were included for each chemical listed in column A. In each case .the

- . students were required to give their prediction prior to d01ng the
- measurement. After making the prediction the students were given paper

or plastic cups partially filled with ice and a liberal amount of the
chemical (1-3 teaspoons per cup) Each student recorded his results in
colum C which is identical to column B. After the class completed ' a
measurement we discussed the results and the use of the phenomena 1llus-
‘trated o ‘ . 35
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_Chemical to be

. .- DATA SHEET -
" The melting point of pure ice is

. ColummA = ColummB . -

Your prediction on the
effect of adding the
"chemical on the melting

added to ice.

‘Results of adding

" melting point of

Column C

chemical on the

wpoint of 1ce. ice.
. . - “ _ . B L/ L
1, sodium chloride * higher s higher '
". . (table salt) lower .. o lower -
about the same

soluble in water ' about the same.

3

FIGURE 1: Example of-data sheet given the student for the second

activity.

N

"In the classroom, ice is at a constant temperature of 32°F (0°¢c)

since the room temperature is above the melting point. However, addition
of the salt causes a depression 1n\melting point until the ice finds
itself at the new melting point. .On a cold winter day the phenomenon

of decréased melting point, caused by adding salt to ice, is used.
- The salt is put on the icy sidewalk. This promptly lowers the melting
: point of the ice temperature below that of the surroundings and therefore
the ice begins to melt. This use of salt to cause melting of ice on
gidewalks is only effective at 0°F or temperatures above 0°F. The next
aspect of this topic will explain the. reason . for the limitation. :

The zero point or temperature on the Fahrenheit scale is also
based on the fact that table salt -when put on. ‘ice causes a melting point
. decrease. At one point in history the coldest temperature man could - S
.obtain in the laboratory was found to be a salt-ice mixture. The
temperature obtained for the mixture was used by Fahrenheit to deS1gnate.

the zero point on his temperature scale..

',(.

: The_addition of sodium chloride in the form.of rock salt to ice ' _::
. also provides the low_temperature‘needed:for making homemade ice cream,

In the portion of the activity involving the use of calcium chloride
the students find that the results are identical to those obtained with
table salt. It should be noted that in most regions calcium chloride
rather than sodium ghloride is the salt put in the sand which is used -
on roads in winter/ The solids, calcium carbonate and calcium phosphate,
which are water iMdsoluble cause no change in the melting point of ice.
-This result is true of all water insoluble substances including the two
liquids kerosene and mineral oil, which were included in the second
activity. The.water soluble: liquid methyl alcohol, was the first
antifreezzéu;ed ifi automobile radiathbrs because it lowers the freezing

ter,.

point of

- w36

Today, ethylene glycol rather than methyl alcohol is

R
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used and the metﬁyl alcohol serves only as a gas line antifreeze. In
actual practice, spirit duplicating-fluid can be substituted for methyl
. alcohol, and commercial antifreeze rather than pure ethylene glycol may
_be used in the second activity, ' : ' '

. At the conclusion of ‘the activity the students formed two hypotheses.
Only chemticals soluble in water cause a decrease in the melting point

of ice and no chemical tested can cause an increase in the meltiqg point-
" of ice. These hypotheses were in direct contradiction to the first pre=-
dictions most students made during’the activity. Most of the fourth

and fifth graders in the class -tended in the early stages of the activity -
to predict that the chemicals would cause increase in ‘the melting point -
of ice, for after all, they knew that salt causes the ice to melt in

the winter., T o : ' ' S - '

If desired the experiment could be. extendéd by having the children
examine the effect of chemicals on the normail boiling point of water
which 1s 2129F or 100°C at sea level. ‘The student would findithat water
insoluble substances including both liquids and solids have no‘qffect7

- on the boiling point,- whereas water soluble solids cause the boiling
point to rise, quwever,‘water soluble liquids can cause two types of
effects. If a water soluble liquid has a loéer“boiling point than that

of water, the boiling of water will be decreased. 'Methyl alcohol falls

- in this’ category of liquids. ' The opposite effect is illustrated by:using
ethyleng” glycol, which has-a boiling point higher .than that of water
and causes the boiling point of the water to rise. ' —

# Lo




PURfOSE: Illustrate effects 0 different products (detergents)

‘on a controlled envirommznt.
LEVEL: 4-6 - o
AREAE - The Consumerland the Envirorment ) . . }
TOPIC: Effect of Detergents on Plant L1fe o '

CONCEPT ‘ 'Consumer decision making - environmental factors

i

REFERENCE: Multidlscrplinarygéctivities for Environmental learnxng¢
- June S. Wilson, Genesee. .Intermediate School District,
_Flint, Mlchigan July, 1973. .
. A g .
" ACTIVITY: Materials: pond plants such as- duckweed etc., three or’
' . more equal sized glass jars® (one quart or larger) with the
- . same amount of gravel and water in each;, samples of. several e
< ”Hifferent detergents. Co : e L L LN

~

1
Note: QHost detgrgents (for laundry and dishwasher) are ’
-Ucaustic and can cause skin irrxtatlons and damage to eyes.x
’Procedure Set up identical aquarxa.‘ Be sure to place - °'
' ‘the samé amount of water and gravel in each, as well as =~ .
~the samé number of plants {(no animals). Place each in- the A
.-same- window so all get the same- light. ' Add one, teaspoon '
" of each detergent to d1fferent Jars. Ledve one Jar untreated

e .
.as a control Y _ : . -

Examine ‘the aquarxa daily and &sfé plant life changes. ' .ft

- Keep a:diary of observatlons. 'After ‘three of four days, o
add another teaspoon of detergent. Compare with the, co;/rol o

. T and with .each other. Céritinue the process: for four or fi
' _weekab maklng daxly ohservations. R o
' : ' " T et
~ o 3 R
! '-‘ e ‘:.
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o
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PURPOSE: . -To have the students establish certaln priorities in buv1ng,
o with the_focus on env1ronmenta1 effects..

u ‘\\’

LEVEL:" T . }‘4—6 ‘ . ‘ . "__ !

P R X A SR i .
o . . ,{ - ‘. . - L R . ..
';-AREA *  The Consumer and the: Environment . .
A e e er and t 1 R .
) "TOPIC Effects of Various'Products on- the Envirorment
- CONCEPT: 1Gonsumer deC1$10n maklné - enV1ronmenta1 factors ;,;.

.
o

- ACTIVITY: After some background on pollutlon and ecology, dlSCuSS
. -* the use of" dgﬁferent’b:bducts and their effects: on ‘the ;
enviromment, . Such thxnés“as returnable bottles as’ dpposed
to non-returnables, b1odegradab1e detetgents versus ‘nop-~_ - ! a0
S biodegradables, “recyclable packaging and non- recyclable 2. T
A contalners, could be discussed. o R

T 2 HaVe the students identlfy reasons why the env1ronment
shoulﬁ be a factor when maklng a purchase.
e ' ) C Have ‘them also discuss other factors to look.for . when
' ‘purchaS1ng. Have eachfstudent estab11sh a lxpt of prlor1t1es
- for purChas1ng. - . - .
€ ’ -" = .
¢ I’ \‘
’ T s -.n_'; T
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PURPOSE 5

. . - . ~
4v,LEYEL
AREA:

'awéiogIGQ'F

- 7 CONCEPT:

-

. ‘REFERENCE:,’

'“,ﬂEffect'

Illustrate effects of selected chemicals’ commonly used e
-in detergents on a. controlled environment. RPN S
“749.‘ - | . - O
ﬂThe Gonsumer and the Env1ronment L

of - Selected dhemicals Used in Detergeﬁts on Plant

s Life . N
.Consumer deC1s1on maklng - env1ronmental factors
.Mnltlvlsci"lrna Act1v1t1es for Environmental Learni g
June S. Wilson, Genesee Intermediate School D1strrct S
Flint Mlchigan July, l973.- ;=i;g¥ g {_;; e a
4 _._. s B . PR ‘,,- 'a .

 ACTIVITY:

‘ phosphate, one teaSpoon solld sodium carbonate.

-7Procedure Set Up three identlcal aquarxa. Be. sure. to

LR g

Materials., pond plants (duckweed etc. ), three eqnal
sized glags jars (one quart or larger) with the ‘same- amount
of water and gravel in each; one teaspoon solid potasslum

Note. Most detergents conta1n chemlcals whlch are caustlc ‘
and can cause sk1n 1rrrtatlons and damage to eyes.»,zs‘ v

placg the same amount of water (half quart or more): .and.

.. “gravel in each, as well as the same number of plants (no
—I_zanimals) Place each in the winddw so that all geét the same -

light. Add'1/2 teaspoon ammonium nitrate to ome jar. Add _
1/2 teaspoon potassium’ _phosphaté’-to the seco Do not add
any chemical to the third JJazy as it will the control

. ‘ﬁ.l

;:; Examlne the aquaria dally to note changes in plant llfe. .

ceep a diary of all observatlons.l After‘three-or four days,
'.

s "348 another 1/2 teaspoon,of eachchemical; Compare the two
} \”'—4_quar1a with thé control. Desciibe the dlfferences that you, ...
X ' /'see after four or five weeks. - : T =
- ’ e ::
TBe - A o
* .
.‘. N . ’ - ~. 8
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AREA:

‘TO?IC:

_chCEPT

REFERENCE

'ACTIVITY;

3 7;9 :'fqp,.
> RO e

The_Consumer and the-EnVLronment

Pest1¢1des. :T/' : .7 S : ,; B R L

» . . . 3

ConSumer dec1310n maklng - env1ronmpnta1 factors.'

"Explbrlng Pest1c1de Pollutlon.' Thomas J RlllQ, Sc1ence
Act1v1t&es, March/APrll 1974, pp. 22 31, 4 -
S &

.After some’ backgroundvon pest1c1des e L
Have students«make up‘lndex cards Wlth the nares. of
chlorinated hydrocarbon pesticides prlnted on them. Do
‘the same for, organo-phosPhates. Instruct the. students
-to visit garden eenters, hardware stores, and ‘other

' buslnesses deallng In the sale of pesticides. Have them

- theck the active lngredlents on pesticide labels. Ask -
them to list the' number of times each chemical compound -

s 1s llsted for each ‘pesticide, = Data sh0u1d be ,fabulated, ' . - oa
‘and a’list of harmful pesticides develaped . e
the Péstlcldes are poxsons~and the teacher should take
great eare in cautioning studqptSaabout ‘the dangers involved -
and in: dlscuSSLng the actlons.of theserand similar chemicals.

S8
-
2

‘e-l
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PURPOSE:

LEVEL:
AREA:
TOPIC:
CONCEPT:

ACTIVITY:~

o,

]

.

¥ - _ .

To shew’ the. savings. that can be made through ‘home - garden- ® .
ing. (Could eaS11y be ridd in with a botany unit, ) -

4-6
7-9
10-12

- Foods -

:Home Gardening

¢

Consumer declslon making - food- marketlng

Materials' 'Various containers (cut off plastlc milk jugs
rich-soil; vegetable plants or seeds;
watering'containers;

“would work well);

7

Procedure: Dlvide the students into groups. Give each
group a container, SOlI -and a watering container. Then
“digtribute different plants or seeds to each group. Letw
the students plant the seeds or plants accordlng to instruc--

tions,

<L

After plants have reached maturity and vegetables are fully
developed,-have the students figure cost per vegetable

_ (per weight unit; e.g.-kg. er.lb.) includlng soil (if it
;Sﬁ“f]"was purchased), fertilizers added (if aiy), container

’Then, using.a newspaper ad or by a trigr

,u(if purchased), and cost of plant or paoket of seeds._

o a supermarket

figure the cost per vegetable if it were purchased. Compare.
Was the savings worth the effort? How would the savings

add up over a. long period of time for a whole family?

Would the plant's vegetables develop- sooney if you started
with plants rather than with seeds? If the answer is yes,

is the time saVed (as compared to seeds) worth the extra

expense’

P

Great care Wlll need to be taken to select plants that will
:-grow and produce in the classroom. Probably very few will
prosper- in this enviromment. If gardening is done outdoors,
winter weather will probably limit gardening to early fall
In this case quick growing crops like
radishes, leaf lettuce, and spinach should be .grown so

or late spring?

-

that the students actually do see the: produceys ...

i e
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~ PURPOSE: * ° Introduce studemts to basic information on function,
' " 'daily réquirements, caloric vilues, and primary sources °

"~ ' of nutrients.
_LEVEL: * * 46
- - 7-9
AREA: _. Ecﬁds
TOPIC: . | Nu;rients . S .' _ e
CONCEPT: " ‘Consumer decision making - nutritional andidietgry valﬁe.

[
°

REFERENCE: -Teaching Personal Economics in the Home Economics Curriculum.
Joint Council on Economic Education; New York, N.Y., 1971.°

ACTIVITY: Freedom bf choice enables individuals and families to select
' food .that maximizes satisfaction of nutritional requirements
and tastes within the limits of their availability and the
- "'income that can be used for food purchases.
. L
. Divide the class into groups and have each group represent,
a nutrient (i.e., fat, protein, carbohydrates, vitamins--
- such as A, C,'Di-B-complex--andﬂminerals--such-as calcium
and iron). Have.each group gather information on function,

- daily requirements, caloric values (only applicable to
protein, fat, cérbohygkates), and primary sources of nutri-
ents. Also determine expensive, moderate, and inexpensive
nutrient sources. This information can be presented in
skit form, role playing, or other ways in which visual aids

- are incorporated. . ' } ' . . *

4
v

* Possible problems and discussion topics:
i. Survey the family level of satisfaction for expensive

and inexpensive sources of nutrients. Do families

have expensive _food tastes? If they do, what budgeting

problems does this present? What are some ways in which
.. these problems can be solved? Demonstrate the 'prepara- .
" . . tion of recipes showing the way less expensive foods can

. be incorporated in the diet. ' ’ o -

2. What are some factors which influence the cost of foods?
(High prices, due to demand exceeding supply; food items
having "prestige', being out of season; select cut or
. style; inflatiom.) - Rl - C :

/3. Emphasis should be placed- (at both these levels) on each
: student's own personal nutrition, particularly such things
as: :

-

bfeakfast‘{-'doﬂthey eat it or not -
"lunch -- school lunch vs. packing (and what to pack).

. o after school snacks

-

Q : § : | 37 _'4:3 . T
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Note should be made of nutrient labels which are now

found on many food products. Discussion should include
the usefulness of the information contained on them.

14
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PURPOSE:

LEVEL:

AREA:
TOPIC:
CONCEPT:

REFEREN%?:

ACTIVITY:

L4
. e

Introduce students to a variety of food choices and factors

to be considered in decision making.

4-6 B | S
7-9 |
10-12

Foods

Variations in One Type of Product

Consumer decision making - product~compari§OQS'

Teaching Personal Economics in the Home Economics .
Curriculum. Joint Council on Economic Education, New York,
N.Y. ; 1971. . ’ '

Introduce students to a variety of product choices which
they must make with just one food type by preparing four’
types of orange juice drink to be tasted and compared by
students. Use either fresh oranges, frozen concentrate,

A . . ; :
canned juice, or powdered concentrate.

Keep juices in opaque-cBntaingrs to prevent light oxidation
which results in very bad off flavors. '

Activities and Discussion: - .

1. Use a score card to comparé'flavo:, nutritive value,
. color, cost .and preparation time. )

2. Locafe_information (lébéls)‘which will enable students

to compare the nutritive value of the products under o
consideration. Discuss nutritive value of fruit: juice’
- in the diet. = : ' < :

1
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PURPOSE:
-LEVEL:

AREA:
TOPIC:

CONCEPT:

- REFERENCE:

"ACTIVITY:

To compare costs, nutritional value, and caloric count

of different breakfast meals.
4<6
7-9

Foods _ - S

‘Breakfasts . e - ) ; . :

Consumer decision making - nutritional and dietary value.

"Activities for Consumer Economics." William D. Rader,

Instructor, January, 1974;vp. 63.

.s'-

Involve the class in making a comparative study of break-
fast products--cereals, pastrles, eggs, pancakes, quick

" breakfast items, etc. Have'them investigate costs per

suggested serving, the caloric count, and the nutritional
value. Suggest some puplls make a comparative chart 6f the

- number . of calories per. serving. Others can figure cost,
" adding' an amount’; for sugar, (if needed), fruit, and milk.

Another group'may\compare and shart nutrients in various

brea}fast meals. R A oo

. ““'-n

-
.
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 PURPOSE: .

'_LEVEL:

AREA: .

 TOPIC:
CONCEPT:

REFERENCE:

ACTIVITY:

-
~

“.eo

To learn about food additiveé and the credsons for;phéir:"
4-6 '..‘I . v . ‘ | "--.. ‘,- e
10-12 - E .

Foods

' Food Additives . _

Consumer’ decision making - food additives

Consumér and Homemaking 3-4, -Manual for'Career,Education,

James C. Stewart, Comp. Knox County Schools, Knoxville,

Tenn, . ' _
Collect several different food labels for each student or
group of students. Have them study the.labels to seé what
additives have been added to the food. Assign each student
or group a different additive to research as to reason for
use, effectiveness, etc. (The type of product in which
the additive was used could be a hint for further research.)
A demonstration or class report could be used to .show
findings. ' - ’

4

/- .
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‘-PUﬁPOSEQ' To show that different fruits and vegetables must be pre- -
- served in different ways to maintain nutritional and dietary

values..
LEVEL: 79 o S
: AREA: Foods ‘ ; o ) B
TbPIC: ' Effegé§}of Freezing on Fruitsfand Vegetables
CONCEEFT: Consumer decisidn.ma%ing -‘nutrition;- A

' REFERENCE: Consumer and ‘Homemaking 5-6. Mahdal for Career Education;,
g Knox County Schools, Knoxvillé, Tennessee.

-

“o T ACTIVITY:  After some background development, let the class discuss
o ’ ways of freezing different fruits and vegetabless - The
discussion should include reasons for using each method. -
The class also could’ teBt various methods of freezing A
- (e.g. quick freezing vs..slow freezing) as a part .of back- °
. ground debé{epment. : ‘ - —

lInvestigate the effects of freezing on different fruits
(e.g. apples, peaches, bananas, oranges) and vegetables
(e. g beans, spinach tomatoes, carrots, lettuce; radishes). .

Other methods to consider- . :
blanching (and the reasonvfor it) vs. no blanching o
cooking food first VS.: freezing raw ,; “5 .




PURPOSE

LEVEL:
AREA:
TOPIC:

CONCEPT:

REFERENCE:

ACTIVITY:

A

To flgure the nutritional value of . dlfferent restaurant
meals and relate th1s to cost.

Foods

Nutrltldn in Restaurants

. Consumer decision making_- nu%ritional and dietary value.

Consumer and Homemaking: Grade 7. C}nster I. Olivia H.
Calhoun; Washington, D;C. 1972. :

.

'0bta1n the morning’ and evening menu frdm a. few restaurants,
-Using a calorie guide, have the students figure the number

of calories provided in a continental-type breakfast,
featured breakfast, special. breakfast' special lunch,
special dinner, and regular luqﬁn“Saand dinners.’ The
student is then to determine the#best nutritional value of
meals, using a reference book the home economics teacher,
or the school lunch program's dietician. Compare the costs

with nutritional value to come up with a "best buy.""

re
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PURPOSE: Have students critically evaluate information on food pro--
) duets in terms of /health" standards, costs, etc.

LEVEL: 79 '

- . 10-12

AREA: o Foods.

TOPIC: ‘Nutrition of Disadvantaged People

'COﬁCEPT: " Consumer decision making - nutritional and.dietary value
. ¢

REFERENCEH Teaching Personal Economics in the Home Economics Curriculum.
S Joint Coupcil on Economic Education, New York N. Y., 1971.

. . [

ACTIVITY:.~ Lower-income families are aided by measures which redistri-‘
~'bute national income. This is done principally through
publiec-aid prograus, transfer payments and -supplemental .
food‘programs _ , 5 -

Read newspaper;andvmagazine_articles,about.the.current
. nutritional status of pedple in Appalachia and other
' - depressed areas of the country, or obtain information aboﬁf
low income people in the loecal geographical area from a *
social welfare worker, county extension agent, or public
.. ~ health worker. ;

Possible_problem.and discussion topics are:

_ - +1. What types of diets do these people,have? What are
\ e ) some of the inadequacies in their diets?. Identify some
L i * of the factors which might .be responsible for the ‘
N . S : inadequate diets. (Limited 1ndustry and agriculture,
to sustain local economy; income limited -due to low
R A  salaries and/or unemployment ; limited education prevents .
N . employment, mobility, and basic health knowledge ). .
2. There is evidence-that people with inadequate diets’

"have a greater frequency of illness compared to others

with more adequate diets. " What are the costs to them

personally? - What does people's poor health status

cost the economy of the country? - (Cost of labor in’

- relation to output would increase, welfare expenditures

of the govermment .would be increased )

+ .3, 1Is there evidence that people in. higher income brackets
~might also have nutritionally inadequate diets?
(Research has indicated that people in higher income
brackets have inadequate nutrition, but people in the
. . lower income brackets more frequently have nutritional
L T ' inadequacies. )

Q - . JRRIR ST D |
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Y S X :h - . . fl"
4. Consider the effect that: television advertising— '
(e.g. potato chips, pop, beer, ready-made dishes,‘-;* .
baking mixes) has on these people in relation to Yo
. what they want to or ought to buy

.
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" PURPOSE: Have students criticaliy evaluaté information ox food
C : products in terms of health standards, costs, etc.

P RN
oW JED e R |
A T . AR [} - -

e LEVEL: .- 759

LI 10412 B T T,
. ey o o . . f§ s . T:J. IR 0 o .
AREA: ' TFoods" S ' o L
TOPIC: . Health Foods and Supplements o . o7
LJCONCEPT: Consumer deClSLOn making <. nutritional and dietary value &
W REFERENCE: - Téaghlng Personal Economlcskin the Home Economics’ Curriculém,L
- © . Joint Touncil or Economic Education, Newfyork N Y., 1971.»n?
N Ee '«“s .‘T
?55. - ACTIVITY AdVerti51ng and labels of food products can be a source of
T?valuable infqrmation when determlning how to spend the food
-~ § = dollar, - T:7 , JONREE ‘f;; '

K}

.. Claims for "health fbods" and "food supplements ‘should- be
‘critically evaluated.in terms of health standards as well
as the Opportunity Cost of ChOOSlng other foods.
o Exhibit some examples oﬁ Health foods and' locate advertise—
) - ments in magazines and newspapers, ‘anhd op: Iy which make
Lo o . food claimS\dealing with pills, Speciall§ grown or processed -
- . ~ foods, and food supplements. - v '
A R '.
Possible discussion questions and act1V1tleS q
1, .Analyze the statement and claims about: these foods to
- determine whether they represent half- truths, incomplete
.- facts, misinformation, or superstitiong. and/or analyze’
© “the following claims® "melts away fat as you continue
- to.eat foods you-enjoy," "gives you that exhilerating
feeling," "keeps you from the depths of fatigue "
"prevents that bogged down feeling v, : -

»

S g

2. What are the "real costs" of these foods and/or pills
. to the consumer7 (Expensive--health may suffer due to
e “omlssibns from the diet.)

. R T Research thegémount of money. Americans spend annually.
‘ . -on food fads and report to the class. - Are the sales -
of- health foods important to the American economy ?
. . (Depending on the. amount of sales ‘they might be quite
.. ' , important ) : ‘

e

4. Who benefits from the sales of health foods s

. » -..._' el T ' .:. e > ’ . :
+.o. 3. What: protection does the consumer have aga st iraudu- -
R _ ‘lant health:food products and claims? (Bu ‘from e

ble;merchants, obtaining information f consumer--

> 5 .. iy , -..‘; : ~¢ ’.
B~ : .
; 4 Ve R : CE .
e oy RS . . -
i SR . . .
. .




sponsored(agenc1es and from profe531ona1 associat10n5°
.an protection by government through the Federal Food
and’ Drug A&mlnlstratlon ) ‘ , .

v T e What wouId be the effect on the cost avallablllty, and .
i quality of food. grOWn without: the use of pesticides,
S s - fertilizers and 1ndustry proce551ng2 .
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' ‘CONCEPT:

S REFERENCE

) A'C‘I'-'_.IVIIY

-

- . . -
A LI
4

PURPOSE : Introduce students ito nutritional value Of’V&I‘lOuS foods ', .
_ C and relate this to consumer dec1siqn making.- - - "
e . . h . .ﬁ" A ’ F o7 ° . : \s 4
. LEVEL: 79 Sl e S _}“ L Lo :
: 1012 o B S e e
*.+ " AREA: Foods o B ':' ?:ﬁ__( ' o

, Meal Planning Considering the Neeﬁs of Different Family
Members.. T s

. R

o Consumer dec1s:.on making - nutritional and dietary value

¢

Jel . &0 -. .ot -
' Teaching Personal Economics in "the Home Economics Curriculum. -
Jo:.nt Council on Econom:Lc Education, New: ¥ork: ’N Y., 1971,

N

After students have gamed /fmniliarity w:.th recommended

.

. daily dietary ailowances, _food ‘nutrients, and meaI planning

guidelines, present ‘the f/)llowing menu - pattern

. L : MENU* . : .. SR

. v
P

© - with Mayonnaise

. Broiled~ Chicken (3oz ) ' o
Baked Idaho Potato - Whole Green ‘Beans .- -3r:"’- S
Sliced Tomatoes (3 sl. Do D;Lnner Rolls (1. roll) VRIS

R and Butter S . o ae
Apple Pie (3" servmg) .-

Ld . . - PR T o

Milk (8 oz. ) _

*Indicate prices per serv:.ng._ U'se frozen green
beans, brown-and-serve rolls, and ready-made pie.

|.. . . . LT

C .

Have students, in groups or 1nd1v:.dually, make the \followin'g:':.‘ .
modifications e

i

g ~ o
. .- - M . >
Ca -

1 Assu:me you haVe a linuted budget but want to maintain
: ap,prexmately the _same nutritional, valae, modify the .
_ab0ve-ment::|.oned menu SO ¢ tﬁis can be accomplished

.

2_ - Assunﬁ you are celebrating and havé a 11bqra1 budget “

- for this meal; maintain appmxxmately ‘the "Same - nutritive
value and’ modify the ~above-mentioned menu. ', N CLEeT

»,' b .
.ty - ) 'Q"r".' " e

Assume you are the.i parent of a 16 year oId boy who 1s
'_.:_'-‘-.-participating 4in a’} 1gh ‘s&hool” athletic program; His C
~ coach-suggests; he ‘Batia" high protein. diet._. Modify the
above-mentioned'fa;n;.ly me;;il to meet his’ needs. e L TR
‘.‘.,‘~..-.~ wv_. 2 m . : e

AZ{. Discuss the use &f th1s menu for an 1nfant. What modi-

. fications mg’ht be néeded? -
< of this menu vs. baby food.e

. N ) -
° . N - . N

Consider cost and convenience

e«

‘\

o “' .
R S
"
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Qi Jn eath of the cases above have the students.
3 ! 3' K4 -
N a. Compute the cost of the modified menu and compare th1< .
to the estimated cost of the basic menu given. What ~
> : ’ R \dlfferences are there7 Identify some. ' factors which
L : . ;+ may be responsible for this difference (refer to news-
X R . <¥ pgpers and magazine articles for economic conditions).
' S L4
| " b, %dentlfy soufces of 1nformat10n available to the home-
upker in th%s community which would be helpful in making
w1sq(consumer -decisions in food ‘selection.- . (Newspapers,
magazInes, local radlo or television, shopping gulde
programs, company home-demonstratlon agent )
= o iy, P -TIE Whlch of the-foods in the menus seem to. represent the
oo largest proportion.of the food dollar? Have these
"»partlcular foods increased in price wi thin the past
year? Have other food groups 1ncreased proportlonately
SR ‘ in price also? What action mlght the consumer take in
. ERATE order to show concern and/or displeasure with the current
- S R market conditions?

) F o i S i o

LR
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PURPOSE: To test the advertlsed "goodfpolnts" of products and
S isee if the- advertQSLng ds acqprate. “

e . . . T = v
LEVEL: - "4-6 . S S
: " 7-9- ' ‘ H P o’ . , o
. B ’ . s ’ %; : .4 ¢ . -
: L. : : ' Y . - '
AREA: ‘Advertising R T
. o - . . . ] , .
TOEI&: .%‘ Accuracy in Advertisiag _ S Vo -
~“CQNCEPT:  The effects if advertas;ng on consumer decision making.

) . 'AQIIVITY; Have the students collect magazine and neWSpaper ads for
LT things such as clothlng, toys, games, etc. After eath .
o . %" student has two- or three,'have them classify the. type. of

) o item, .cost, and- “host important buylng pOlnt(S) stressed

S . in:the advertlsement' T _ : z -

P - \

With the ;nformatlon collected two thlngs may be done:

S '; 1. quk if.anyéne's family has trled the products. Did
: theg.hold up’ Were they as good as advertlsed’ etc. .

e @ & M
2 Obtdin a few products and have the class test them~;
_ .;for the points stressed in the advertisement. Did .
N . they meet the -advertised specifications? :
S ' ' SO 2
v - : ’ i . l '
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.PURPOSE:

_ LEVEL: -~

AREA:
TOPIC!
CONCEPT:

REFERENCE:

ACTIVITY:

4
A4

"To test the

. Advertising

.-results to advertisement results.
-~ manufacturer use? What variables

N
accuracy of "scientific claims" in advertising. .

7-9 -

© 10-12

€« v,
PR

Accuracy in Advertisings

The effects
A
""Experiment

Sciende and

of adyertising on consumer decision making
Through Advertising." Gerald H. Krockover.
Children, January/February, 1973, pp. 28-29.

Collect advertising that involves experiments conducted in
a scientific manner. Have the students identify as many
variables as possible which could affect the outcome.

Once these are listed, gather-materials'and¢have the stu-

‘dents test the product, keeping variables in mind, After -

data are, gathered, graph or chart results. Compare class

-What variables. did the
did he neglect to use? -

2 v
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PURPOSE : Provide a methd for making3éﬂémpoo inexpensively.
LEVEL: - “4-6 - o .
' . 7-9 ) ' ) . . Pl
> " 10-12 . C o
AREA:  ° Health -
i TOPIC: . haking Your Own Shampoo

ACTIVITY: A good shampoo cleans hair and scalp gently. It should
- remove some oils, but still leave some oil. You can make
your own shampoo for less momey than the store-bought type.
You can also modify the -shampoo by changing the proportions -
of the ingredients., Increase the soap for cleansing, herbs
for conditidning, and oil for fragrance. ~ .

-

* Materialsy, . o L T >

11/2 - 2 oz. of herbs, such as rosemary, chamomille

12 oz. of water (distilled or soft water works best)

1 oz. of castile soap L o :

One’ or two drops of a good éssential oil (rosemary, ,lavender,
etc.) T ' ) : S

Procedure: Place the water and herbs in a pot that {s not -
metal. Boil, then cover and simmer for 4-6 minutes. Turn
- the heat off and steep the herbs for 15-20 minutes. Pour
the material ‘through a fine strainer and save the strained
liquid., Add the soap and stif until the soap is blended..’
Add the fragrance. ' . o ’ 5'.-
Note: An "acid" rinse is recommended after using this shampoo. .
It will remove the soap particles that often remain in. your
hair after shampooing. An acid rinse can be made by placing
1 tablespoon of apple cider vinegar .in a. quart of water (plus
some fragrance), ' ' '

B ’ ) N




PURPOSE:
LEVEﬁ:
AREA:

TOPIC:

CONCEPT:

- REFERENCE:

ACTIVITY:

L

To demonstrate the relatlonshlp between prescrlptlon and

non-prescrlptlon drugs.

46 L ;
7"9 . = . - o . . M .

- 10-12

Health o . : o

Drugs

Consumer pratection as. related to-drugs.

Consumer and Homemaking 5-6 Manual for Career Education.

Knox County Schools, Knoxville; Tennessee."

After the development of some background 1nformatlon, the
class should discuss the taklng of prescription and non-
prescription drugs and their effects on the body.. Why are
prescriptlon drugs classified as such? Non-prescription?

Discuss:

1. Storage of med1c1nes.

2. D1sposa1 of unused or old medlclnes. .

3. Proteotion of young children.

4. Poison control centers.

.Encourage students to inventory their own homes-* (W1th
parents' aid and approval) for safety, etc. of medicines

and for possible disposal of old or unused onmes. .

1

99
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. PURPOSE: To provide infofmation for making decisions regarding‘over;

the-counter medicines. _ °
LEVEE:  7-9
PR 10-12 .
AREE:"  Health
N Togi¢§3fjﬁﬁge1ief,ffom Symptoms 6f the Common Cold . _iég
CpNﬁE?ﬁ?ﬁha'SOurcés of'information”with respéct to cénsumé;_decisioﬁ)

making - drugs.

REFERENCE: - Hecht, Annabel. "The Common Cold: Relief But No Cure.ﬁ_.
: FDA Consumer, September 1976,  (HEW Publication FDA 77-3029)

ACTIVITY: Read the following article. Based on the information pre-
- sented, have each student select five non-prescription cold
remedies and comment on the statements made on the package,
on the type of relief inferred, and on the ingredients
included.

THE COMMON COLD: RELIEF BUT NO CURE-

After reviewing the ingredients that go into thousands of nonpre-
- scription drug products, an FDA advisory panel has concluded that a °
‘number of them will relieve cold symptoms but there is still no cure for
one of mankind's most familiar maladies. The pdnel studied some 90 -
active ingredients that are used in cough, cold; -and related products
. and gave its views on the safety and'effectivepgss’di each one.

-

Y

-

by Anpabel Hecht .

Had you lived in ancient Rome jpu might have sipped a broth made.

by soaking Allium cepa--an onion--in warm water to relieve the symptoms
. of the common cold. In Colonial America you might have relied on Penny-

royal tea or an herbal “coficoction made from such ummedicinal sounding

plants as sage, hyssop, yarrow, black .cohosh, buckthorn, coltsfoot,

goldenseal, cubeb berries, or bloodroot. In grandma's time, lemon and

honey was a favorite recipe, or in‘gxtreme'cases,'a hot toddy laced

with rum--the amount of same determined by the age 6f the drinker.

. B, N . .

Today, .if you don't have an old reliable remedy to fall back on, _
- you might take one of literally thousands of drug preparations available
without prescription. Some, contain ingredients reminiscent of the folk
medicine of the past; others are formulated with sophisticated chemical
creations. 01d or new, simple or sophisticated, many of these remedijes
will relieve some of the -familiar cold symptoms, such as stopped-up”
_nose or hacking cough. But not a single onme of these products--on which
Americans spend an estimated $700 million a year--will prevent, cure, or

- even shorten the course of the common cold.

e
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So says a panel of non-Govermment experts called on by the Food
and Drug Administration to study the safety, the effectlveness, and the
accuracy of claims made on the labels of some 50,000 cold, cough, allergy,
bronchodilator, and antiasthmatic drug- -products. The Panel is one of
‘17 -set up by FDA to examine all nonprescription (over-the-counter) drugs
marketed in the United States. The project, mandated by a 1962 Amendment -
to the Food, Drug, and Cosmetic Act which requires that all: drugs be
proven effective as well as safe, will eventually lead to the establish-
ment of definitive Federal standards on ingredients and labeling claims

‘for all nonprescription drugs. B - .

<

The Panel 1nd1cated that proper use of nonprescription drugs can be
effective in relieving cough, sinus congestion, runny nose, and some of
the other symptoms dssociated with colds, allergies, or asthma. Buf

t

- -1t made clear that although these products may relieve certain symp
'fm;they will pot ‘cure any of these condltlons.. v -

R :m;,;stne aspect of this class of -drugs that concerned the Panel was the B

relative scarcity of single ingredient products- on the market. This" is
partlcularly true of cough and cold remedles.-” he common cold lS a.

It. usually starts with a sore throat, sneezxng,uand runny nose.‘ After
a few days, the nose becomes stopped up and the ‘eyes become” watery. = .,
This is followed by lethargy, aches and pains, and sometimes a slight )
fever. Cough may occur in the later stages. Often these symptoms .do s
fiot occur at the same time. Nevertheless, almost 90 percent of cough; '
and cold products now available contain a combination of ingredients
intended to relieve a number of different symptoms. Only 46 of the cngh-
cold products examined by the Panel cons1sted of a’slngle actlve 1ngreﬂ
d1ent. o . S . s s
3t 2 -k
The Panel sa1d it is "irratiomal' to take a combination product
unless each of the ingredients is necessary to relieve the patient's —
part1cu1ar symptoms.. Moreover, because of variations in 1nd1v1dua1 L
reactions to drugs, fixed combination may not be suitable for some = °*
people. Consumers need mare choice in selecting the appropriate, treat-
ment for their symptoms, the Panel said, and recommended that all pro-. |
ducts to relieve cough and cold symptoms be ‘available in both comblnatlon
and single 1ngred1ent form. : . ‘ o
Another area of concern to the Panel was labellng of cough and T
cold remedies. It said labeling for these products "tends. to be overly
complicated, Vague, unsupported by scientific evidence, and in some S
cases, misleading.'" The Panel called for an end to c1a1ms that one pro- - «

* duct is superior to, stronger tham, or contains more ‘active mngredmentsk.,;.i

than another, or is specially formulated. Under its recommendations
such words as "cold med1c1ne," "cold formula," or "for the relief of
colds' would be banned. from drug labels. Such claims _suggest the ‘pro-
duct 'will cure'a cold when the best it can do is re11eve specific .
symptoms the Panel said.

PN
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Z;E» -Antihistamines, a class of drugs: used to relieve sneezing and -
g watery and itchy eyes, usually associated with hay fever and

S other allergies. : :

;_, Each ingredient reviewed was placed in one of three categories:

?~ Category I--Generally recognized safe and effective and not mis-
: labeled. ; ‘ _ :

Category II--Not generally recognized as safe and effective or

mislabeled. Such ingredients and labeling claims will be removed from _

.~ . products within six months after FDA issues its final regu_lati’chi ‘on
“a cough, cold, and related nonprescription drug products.

. Category III--Available data insufficient to permit ‘final classifi- .
> cation at_this time,':-The Panel rectmmended that when FDA issues its
final regulations ingredién.t‘sj‘.‘-'whicl_ij are placed in this category be per=
mittéd to remain on the market:for 'a stipulated length of time if the
- .-+ magufacturef immeditately begins tEsts-to satisfy the questions.raised . ..
by .the Panel.@ : A ST R R
‘_-':'. v., s ‘by :. f“" i - . ) Sl

- i lucky 'isthe cold victim who has. ‘on _y_.'én,-%ﬁjnoying tickle in'his .- .0 "
- throat’,6f'a stiiffed up nose. The Panél found 7 ingredients both safe
" and ‘efigilitive- as: cough suppressants afd.;14 ‘safe and effective. as nasal
"decongeWafits. ‘Lt recommended that onme‘of the cough suppressants -and
four of ‘the"nasal:decongestants which“are not available only in dosage-
- levels that requife’a’ prescription be made available in effe&ive dosages-—-
that coéuld -be sold without a prescription.

Mot so fortunate is'the ‘person whose cough is "nonproductive" or
produces "oply ‘Small: amoupts . of thick: phlegm. . Not one ingredient was
found by the..Pamel to.be ,both safe and effective as an'expectorant.

. Similarly, the. Panel 'found o ingredient. both safe and effective as an
- ' anticholinergic to elieve watéry.secretions of nose and eyes.
. & LT RT e T RN " : T

- - )

 Fifteen of the -ingredients. it fé}:uﬁigd;}ar,_e not "'vg.ené'raily recognized

as safe and ‘effectivefor cough-and cold§yn5ptoms and should be taken

off the market,-the Panel: Teported, ‘One.of

. _ Panel: red; - these: is chloroform, which
FDA already has banned'on f:hebaslso ‘evidence that high doses of it - -
can cause cancer-in test-animals:® e T

- A'wide array of ingredients--52 all ‘told--were considered by the
Panel to be safe enough, but further procf.of their effectiveness in
relieving coughstapd stuffy’or runny nose Is needed. Scattered through-

- out the list are names reminiscent: of: patent medicines and home remedies -
of the past: “cod livei.oil, slippery’elm;” cedar leaf oil, horehound, '
camphor, menthol, a6d g¥l from"the. koala bear's favorite food, eucalyptus. °

' leaves.  The Pgune}.recommended .thdt. thése familiar remedies--as well as.-

~the rest of the 52 whosgpeffectiveness it questioned--be permitted to. -
stay on ‘the market for;‘f"r:qm-'.;three._ to: five yéars if their manufacturers
undertake further tests.to prove “for. disprove). that grandma knew all

alorg what vas good for'the stifFles.

1




As for the labeling of cough and cold remedies, the Panel recommended
that cough suppressants be permitted to claim that they tempo;arily
relieve coughs due to minor throat irritation, help. to quiet the cough
reflex, or help you to cough less. But the labels .should warn thata
cough may be a sign of a serjous conditioh and that 4 physician shaff1ld

e .

be consulted if it lasts more: than oneé’week. The Panel also recom- .
‘mended a warning that cough suppressants should not be used for persis-
tent or chronic coughs such as occur with smoking, asthma, and emphy-
sema. In such cases, coughing is essential to rid the bronchial airways -
. of 'mucus and other secretaions. Cough suppressant labels should not _
refer to lung or chest conditions, the Panel said, n6:4shou1d they claim
the product works by soothing.the bronchial passages. ™ :

The Panel said expectorant labels should be permitted to claim that
the product helps loofen phlegm or ‘rid passageways of bothersome mubus,
but it called for a warning against taking expectorants for persistest
chronic cough associated with smoking, asthma; “or emphysema, or if there
are excessive secretionms, except under the advice of a physician.

. .

Labels .on .anticholinergics could promise temporary relief of watery
- masal dischdtge, ‘or runny nose or watering-of the eyes, but such State-
v ments as '"clears nasal passages™ or "opens airways" would not be permif-
" ...ted under the Panel's recommendationms. - Consymers should bé:warned not - . -
to take anticholinergics if they have asthma,; glaucoma, or difficulty - - -
in urinating, the .Panel said.” -/ - . ~ . AT R e T

B NN R R N =

Topical nasal decongestants, thosé applied directly ip;thg_posé,
present a unique problem. These drugs help clear up stuffy noses by
constricting enlarged blood vessels in:thq#hagél‘passage. But if they
.are psed for too long a time or too frequently “they can. have the opposite
effect-and actyally entarge, rather than constrict, .the blood vessels.
Thefefore,’ the, Panel recommended that labeling for topical nasal decon-
gestants warn users not-to exceed the recommended dosage and not to use

.- . . the product for #iore than. three days. If symptoms persist, a physician

. . should be-bonsq}téd;; ' . - : ' o

a . : v ' o ;f'~‘ . .
Oral mnasal decongestant labels should wa:”ﬁzgainst use by persons

-..suffering from high blood pressure, . heart dis%gsga_diabetes, or thyroid

disease unless under a physician's sSupervision, the Panel said. And
products that are inhaled should carry the caution statement: "Not-
for use by mouth." . 5 : '

.~ Approximately six million people in this country suffer from asthma,
 a disease marked by wheezing, coughing, and shortness of breath. Many
' of- these people use-nonprescription drugs called bronchodilators to help
them breathe more easily, and the Panel found 12 ingredients safe and
effective for this purpose. Five of them are now available only by
prescription, and the Panel proposed that they bg'chgnggd to over-the-
counter ‘status. ' : ‘ o

L. . ——
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. One of the most distressing symptoms of the common cold is sore
xf*' “ throat and many - nonprescr1pt10n drug products cla1m to provide relief’
pesthy for this condltzon. The Panel noted, however, that soré throat can be

due to seridug .infection which wouldonot be treated by self-medication.
It recomménded that labels on cough, “¢€old,. and related nonprescription
drugs limit their claimed effectiveness to "minor throat irritation"
and *s$hould advise consumers to seek medical help for serious throat
problems. .
Time- released formulations also came under the scrut1ny of the
panel, which found advantages and d1sadvantages in this type of medica-

tmpp. Obviously it'is easier to take one’ pill instead of two or three, e

P ﬂesgecxally at . n1ght5 but variations in the- rate -at which 1ngred1ents ' f“”

e ;'T«dlssolve, &xfferences in individual patient reactions, and even technical

o jf’ftflaws in the manufacturlng process could mean- that- the medlclne could

Pl e absorbed erratically or poss1bly all at one time,:;Therefore, the-’

L ~1;Pane1 recommended .that a four-year period be allowed for industry; in “,JH_

' cooperatlon with FDA, ~to. develop«sultable tests for’ the standardlzatlon
of all” nonprescrlptlon timed-release -cough-cold products,and that: timed-
release .claims not be: permltted in labeling unless such’ clalms have been
documented R . _

N e i . o . . '1'
R . . - : I -

. Chllﬂren represent a substantlal portion of the consumers of cough
«jff . and cold remedles, yvet: the.:Panel found that information on how.these .
I :- -drugs. afﬁect’them is "negligible or nom“existent." Lacking definitive®
. ~data, thé' Pdnél’ sought the advice of a-group of experts on pediatric
' drug therapy'ln -developing the following ‘recommendations: “the dose”
~for children’6’ through 11 should be half the adult dose, and for young-
. .sters 2 through 5 it should be one quarter of the adult dose. Asthma
7+ and cough preparations should not be taken by childrent 2 through 5 in
_'lany amount except on the advice of a physician. Any prodict with an
j"dcohollccontent of more than 10 percent is not for chlldren under 6,
. the Panel noted . . :

.
°
.

As for 1nfants up to' 2 years of age, the Panel sa1d dosage should be
determined by a physician and the labels on nonpreseription drug products
should make this clear. Labels should never carry a recommended dose
for these youngsters unless the produét has been demonstrated to be safe

- for them, the Panel said.

In reviewing all .cough, cold, allergy, ‘bronchodilator, and anti-
asthmatic. nonprescription drug products the Panel studied some 90
‘active ingredients. These ingredients were divided into six groups
(plus a mlscellaneous classification): «

- ¢
‘e . ° | e . <.

" -Antitussives, which are cough suppresants. . '
 -Expectorants, :which help bring up mucus in the bronch1a1 a1rways
so it can be spit out.
-Bronchodilators, which enlarge the bronchial passages to make
it easier for people with astlma to breathe.’ .
-Anticholingerics, which dry up wateryosecretlons in the nose °
and eyes. ’
-Nasal decongestants, which open up the nasal passages. '

s 64
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Becaluse of variations in the way the body breaks down the two types
of drugs most offen used as bronchodilators, the Panel said that single
ingredient preparations are more effective and safer to use than combina-
tion products. . It alsoﬁcauﬁioned that bronchodilators not be used unless
a diagnosis of asthma has-been made and then only under the supervision
of a physician.. ' ‘ - ' K

It
B
I3

Because bronchodilators can have adyérse effects on the ¢irculatory -. -

and central nervous systems, they shoyidﬂﬁéiry labels warning‘ggainst
~-puse by persons suffering fromhigh blood pressure, heart disease, thyroid
disease, diabetes;’or enlargement of the prostate gland, the Panel said. ,
Labeling also shou}d warn the patieptgtb;seék&he}p‘imhediatg;y;if symp-
toms are not.xelieved-in-one hour--or in 20 minutesir,the case of .
epinephrine’itakén by an inhaler. Bronchodilator labels should be permit-
ted to claim thdt thé product is for temporary relief or symptomatic
control of bromchial-asthma only, thé Panel recommended, and.there
.should be no ‘suggestion that it will relieve hay fever or haye any effect
on the nasal passages. . B - i

_ ‘The relief of hay f%ver J;ould be left to the antihistamines, the, "
. . Panel irdicated. It found 11 ingredients from this class‘of drugs safe.
" and effective for relieving the symptoms of‘éllergic-rhinitis, or hay '
fever. Four.of these are now available by'prescription only, but the
Panel recommended that they be approved for over-the-counter sale. Two
antihistamines now used in hay fever products require further testing.

to"demonstrate their effectiveness, the Papel said.

et - R -
.

-~ Although the antihistamines that are rated safe and effective have
a low potential for side effects and toxicity they may cause drowsiness,
the Panel pointed out, and it said this fact should be made ‘known “on’

the label. _The label also should .include.a warning against use by people
who have asthma, glaucoma, or enlargement 'of the prostate gland unless

@

under the supervision of a physician. . .

T e . ) . o 5

Acceptable label claims for antihistamines should be that they are
for-the temporary relief of runny nose, snegéing,_itChingbof,the-nose "
‘or throat, and itchy and watery eyes as may occur in hay fever, but not "
for the relief of nasal symptoms, such as stopped up nose, nasal stuffi-

ness, or clogged'up nose, ‘the Panel said, ) _ st

Although antihistamines are widely.ﬁéediin?t e'tfeatﬁentlbf common

cold symptoms, the Pamel said there is "little vallid evidence" .that they . .

are effective for this purpose. Claims that anti istamineé.a;e effective
“for cold symptoms have not been substantiated by/appropriate research,
the Panel said, but it suggested ways thes gs could be “tested for.
the common cold. - S - S

™~

The Panel considered a number of ingredients which are often found in’
nonprescription cough-cold preparations; but whick’did not fall within

the six main categories under review. These included antihistamines :
added to some cough-cold products' as ‘a sedative- or sleep-aid. The  Panel °
questioned the validity of adding an antihistamine to a cough or ‘cold

K
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- _preparation for.purpbses of ‘sedation and recommended that such. combina-.- “*
- “tions be'takep off fhe market. - But it said combinatiops.-that include L
" an antibistamine. Yfomifestful sleep" should be allowed}fo. stay on the "~ * "
-market provided te%{iﬁk;ig;hndertaken by thé'hanufaqtuﬁgr,to establish ’
. an effective dose. ¥ fP,c 7 ¢ .- T oo

o .
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s

’ B ) . . . 1
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.4 - The Panel also, Called" for additional .tésting to prove the effective- .
\\\ . 'mess of caffeine, which iy added ‘to some cough-cold products to counter-
_; act drowsiness .caused by other ingredients, and phenobarbital, which is. >
.; added to offset central nervpy _system “stimulants. -

o Label claims that vitamins, when used.either alone or in combina-:

¥ _ tion with other products, are effective as cold preventives or cures-
should not bé.permitted, the Panel said.. But the Panel added that

..., _ manufacturers should be allowed to use vitamin C in cold products for

. ”:‘ three years if they want to do so in an effort to. demonstrate its
¥ effectiveness, on the condition that no claims' are made about the'vita-
min C. . 1 -, 2 . : ' .
- ' The Panel's report, the culmination of three years of study of this

vast array of ingredients, is advisory in nature. It was published by
FDA in tBe{Federal Register to allow for comments from industry and )
consumers.. After reviewing the :epbrt‘and the comments on it, FDA will = .
- ~issue final standards for acceptable ingredients and labeling claims for
- .~ ctough, qold,.and°re1ated over-the-counter drug products. As a result,
_s+_.__ ... many products may have to_be reformulated.and labeling and'advertising;wmmj—f

. claims may have to be ‘changed, a process which may take place even .- °
before the final standards are.issued. : ' '
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* INGREDIENTS: WHAT_,T.H'E. PAI#EL' SATD

A S C Coégh and Cold Remedles

The Panel found that the follow1ng lngredlents are generally recognlzed
as safe ,and effective and are not: nuslabeled :

Antltu331ves-(cough Suppressants)" NasaliDécohgestants ';} 

Codeine ' e Ephedrlne e e
Codeine alkalold ' g ' ‘Ephedrine hydrochlorlde
Codeine phosphate . * 'Ephedrine sulfate - S T
Codeine sulfate s Racephedrine hydrochlorlde-ﬁﬁ p Q;-
. Dextromethorphan < .~ Naphazoline hydrochloride’. (tppical)
' . Dextromethorphan hydrobromide ~ Oxymetazoline. hydrochlorlde (t0plca1) \
Diphenhydramine hydrochloride : Phenylephrine hydrochlorlde T
" ‘ ' T ° 'T\ ;= (oral/topical)’ 5 e
v Expectorants . . ' T . Phenylpropartolamine b1tartrate (oralﬁ
Lo . < _ : Co Phenylpropanolamlne hydrochlorlde'”
none .. ' Lo (oral) . T
T . o . Phenylpropanolaml aleate (oral)
Anticholinergics © . " Propylhexedriné (qﬁﬁalant)
B . ' : ' Pseudoephedrine- hydrochlorlde (oral)
- none .' . Pseudoephedrlne sulfate- (oral) ﬂ.~a
S JL~~—=fr+ ‘—Xyiometazolrne derochforlde (tOpicaI)“"

- The Panel ‘found that the fOllOWlng 1ngred1ents are not generally recbg-kv'jﬂ
. nlzed as safe and effective or are mlslabeled ;

-

il

: AntltuSSLVeS'_' . Expectorants Tl Yy R

Hydrocodone bitartrate . " Antimony potassium tartmate - -

0il of turpentine (oral) ’ - Calcium iodide anhydrous

: . Chloroform

Antlchollnergics " - .. Hydriodic acid syrup

. R : Todized lime - ) ‘
. Atropa belladomna (inhalant) .  Ipecac fliudextract . s ' .-

,Daturajstramonia (inhalant) Potassium 1od1de - Coe

: _ , Squill ; : .- .

Nasal Decongestants | +  Squill extract ' ' *

> : L . "~ 0il of Turpentlne (oraly
Mustard oil (topical/inhalant) ) : '

0il of turpentine (oral). : . I

1

v




'The Panel found that.there are 1nsuff1C1ent ddta to c1a331fy*the folloW1ng
1ngredients It. recommendéd that these’ 1ngred1ents be permitted to
remain on the markgt from three to five years if their nufacturers»
1mmed1ate1y begln tests to answer tbe ‘questions raised by the Panelr"

. &
‘ . . . ~a
_Antitussives : a' o - Nasal Decongestants . '
Beechwood creosote: =~ - . . Beechwood creosote. . A
Camphor- (toplcal/lnhalant) S .. Bornyl acetate (toplcal)
. .Caramiphen edisylate . : Camphor (toplcal/lnhalant)
“'Carbetapentane citrate - ° .|~ Cedar leaf oil (topical). -
“Cod liver oil jiﬂ .7 1-Desoxyephedrine (1nha1ant) ‘
o 'Elm ‘bark . - » - Ephedrine (oral) o . f,j. .
s Ethylmorphlne hydrochloride o Eucaiyptol/eucaiiptus 011 A Cy
Eucalyptol/eucalyptus oil" - {topical/inhalant) ' - T
‘(topical/inhalant) .- . . . Menﬁhol/peppermlnt oil = . . .
Horehound (horehound fluldextract) - (topical/inhalant) -
Menthol/peppermlnt oil - = - 0il of turpentine (toplcal/lnhalant)
' (toplcal/lnhalant) : o Phenylpropanolamlne hydrochlorlde
~ Noscapine - : i (topical)s
(noscapine hydrochlorlde) o Racephedrlne hydrochlorlde (oral)
011 of_ turpentine S Thenyldlamlne ‘hydrochloride , (topical)
(toplcal/lnhalant) N L Thymol (1nha1ant) :
: Thymol . T Ephedrine hydrochloride (oral .° "
A S Ephedrine ‘sulfate (oral) -
Ant:ich’olinergicé T . 5 LR T 3 »
. " .
.'aAtroplne sulfate (oral) e - e s N
v Atroplne (d, dl hyoscyamlne) T T
e (Oralt)” oot e S R S
~Scopolam1ne (1 hyosclne) (oral) Ry e L e
-;E@pectorants .:J R f~?€{ d_, : S B
;../ .- ) ] . i . PR S R, . .
. . ; :,._ . Ké.- ~' )
Aﬁhonlum chlotldé ‘ . ' Plne tar. gt o
: Begchwood ‘creosote. - CU8Y 7 Potassium gualaéol sulﬁonate~ﬂ““ T
Camphor (toplcal/lnhaiant) o Sodium.citrate ;'uﬁ‘«ﬂ‘ﬂ“ e IR
Compaiind tincture of benzoin . -, Syrpp, of pine’tar g e R IA
(1nha1ant) : BT Tenpln:hydrate,-:- e
Compound‘whlte pine compound RIS Terprpphydratévﬁfl 5 K
_ Glyceryl guajacolate. ¢1n§sure’of_ < {%?halant) O
. Ipecac Syrup; - . - Tole, ST e Lo
ST Menthol/peppemlnt.holl . T'@il} jalsam RN o -,v.-;v.-z/.
s (toplcal/lnhalant) - Iolu balsam %1ncture\ Tt S
' 011 of ‘turpentine , - - Whlte plne A e
"(topical/inhalant) - - d, o R
.'Eucalyptol/eucalyptus 011 ;~f13f° é‘hf S L S e
- (toplcal/lnhalant -“??;‘“- A S TR T e
. Cs . - _.-Q,“.a W
: Ektract ublte plne compound e N . s N
° e ot " .
’ %.«\u,v ' . s -
. . iy
‘;l - ~l N - .
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Allergy Renedies;@ntihistanines)

I ~

 The Panel .found that the following 1ngred1ents are generally recognlzed .

7 as safe and effectlve and are not mislabeled. -
ot . ‘I \ - ..
_Q') . E . . R ‘
™ Bromphenlramlne maleate . . Methapyrilene hydrochloride
H ‘Chlorphenlramlne maleate - T Phenindamine tartrate .
~ Diphenhydramine hydrochloride Pheniramine maleate
& Doxylamine succinate X Promethazine hydrochloride

Methapyrilene fumarate ~© , Pyrilamine maleate

, ' o Thonzylamine hydrochloride
The Panel found that there are insufficient data to classify the following
ingredients. It recommended that-they be permitted to remain on the
market for three years if their manufacturers 1mmed1ately begin tests ’
to answer the questlons raised by the Panel.

Pnenyltoloxamine citrate .- . :
Thenyldiamine hydrochloride (oral) S -

Asthma Remedies (bronchodilators)

The Panel found that the following 1ngred1ents are generally recognized -
as safe and.effective and are fiot mislabeled.

.
-

Ephedr Eplnephrlne hydrochloride (raeenic)v

Ephedr1n¥‘§ydrochlor1de ' o Metboxyphenamlne hydrochlorlde
, Ephedrine sulfate . Aminophylline |
Racephedrine hydrochloride Thedphylline anhydrous .
’ Epinephrine i Theophylline calcium salicylate
Epinephrine'bitartrate K Theophylllne sodium glyc1nate

-

The Panel found that the follow1ng 1ngred1ents are not generally recog-
-nized as safe and effectlve or are mlslabeled :

Atropa belladonna (1nha1ant) "~ Pseudoephedrine hydrochloride -
Datura stramonia (1nhalant) Pseudoephedrine sulfate

-The Panel found that there are insufficient data to classify the follow-
ing ingredient. It recommended that this ingredient be permitted to
remain on the market for three years if the manufacturer immedjately
begins tests to answer the questions raised by the Panel.

-

Epphorbla_pllulifera
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PURPOSE: To have students become aware of the relationship bet¥ée
T 'trade names and cost. . » ' o '
) - ’ ' - ) . o . -
LEVEL: 7-9 e . ' e
10312 ' : '
AREA: % Health ] .
TOPIC: " “Drugs L s : C . LY
. + : ’ A _‘
coNCEPY: . Sources of information with relationship to consumer
’ * decision making * drug, cost comparison °
ACTIVITY: After” some background on the comparison of generic and

traae‘name drugs, invite one or more pharmacists to dis-

cuss this matter with the class.* Ask the pharmacist(s),
to the extent possible,; to concentrate on drugs commonly

used by the consumer. »
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.AREA l

PURPOSE.

o fLEVEL:

TO?ic;

CONCEPT:

REFERENCE:

<

ACTIVITY:

2

1972, pp. 42-45.

Y

»
=

To have students. become aware of the w1de range of 14?322

mation available to consumers.
< - .

-
.

97=-9. L
10"'12 T ) . S Ve »
Health R

-

Drugs -

Sources of information with relatlonshrp £o consumer

*.decision making - drugs o ' Lok

"Drugs'. Science Act1v1t1es, John Paul Eddy, February”

i

- Over a twe-week period, have the students cSllect all

artlcles from popular magazines and' ‘newspapers dealing .

with drugs. These can be posted on a bulletin board, placed
in a scrap-book, or displayed in another manner. Students
should be made aware of dlfferences in "authority" of
inf#rmation.
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PURPOSE:. To find out where certain drugs or1g1nate and how th1s
: relates to cost. -

LEVEL: - 7-9 . : S
: 10-12 .- ‘ j ' L
} _ AREA: T Health . . ’
TOPIC: - Drugs S ) ‘r\g:'

CONCEPT: Factors which affect cost of drugs

-

REFERENCE: "Drugs. Sc1ence Act1v1t1es, John "Paul Eddy, February,
1972, pp, 42-45..

ACTIVITY: Have the students make or take ready-made world maps and

‘ " mark the major drug producing countries, the drug(s)
produced in each, and research the manufacturing of the drug.
Have students look for relatlonshlps between origin of
production and such’ factors as cost, amount of process1ng,
et:C. B : . .

- : - ~

.. . . .
e “ ‘ - s )
=, . -

0
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PURPOSE:
LEVEL:

AREA;
TOPIC:

CONCEPT:

REFERENCE :

ACTIVITY:

“10-12

" 'Health .

- decision maklng. .

~ Obtain 1nformat10n on the effects ‘of drugs and- relate

this ‘to consumer dec1slon making. . .

\

7-9‘

Dngs

7

Blologlcal effects of drugs in relatlonshlp to consumer

;'\

b

"Drugs." John Paul Eddy, Sc1ence Act1v1t1es, February”
1972, pp..42-45. ’ .

-

Have students search the library té get 1nformat10n on

how different "drugs affect the h¥man body. Cqmpare t:hei

results and report on the f1nd1 s to the class.
Consider use, storage and dispo%I of drug items.
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PURPOSE: - To provide lnformatlon for maklng decisions regardlng
medical care.

-

. LEVEL: 7-9 o
10-12 ' ' - )
AREA: Health
« TOPIG: Medical Care .
CONCEPT: Consumer qééision making - medical care
“REFERENCE: Suggested Guidelines for Consumer Education - K-12. The
. e President's Committee on Consumer Interests, Washington,
D C., November, 1970, -

";;Mm_un_§CTIViTY: After some background on medical care, have a doctor,
nurse, Or hospital administrator discuss with the class
basic factors involved in ch0031ng a doctor, hOSpltal, or
.megdical care in general .

@ : a :
<o ’«’ - -
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-PﬁRPOﬁE:’:~ To proV1de 1nformatlon .on the actlon of shampoos.

U LEVER: . ¥ 7-9. 4 ';" ”: ' . Lo
e . ¢ 10- 17 , o ‘ S
AREA:, Heal’f‘% T ek e |
OPIC Shampog YUt
. CONCEPT - Sources of informatlon.w1th respect to consumer dGCLSlon 4 -
’maklng.. R .,“;L_ ~.. o _.\}; e -3 ; -
_ REFERENCE: - "And Now a Word About Your -S) ampoo»"’ FDA' Consumer,.f;ﬂ’- )
. . Harold C. Hopkms., HEW Pub11 tionm No. (FDA) 765002, . .
S March 1975. - S ‘»-V 5-"'¥f;7 .
. N~ Ll ¢ : ' .
" " CACTIVITY: . T.' Have ‘each §tudent comment on-what’ they now use for -
RIS wdshing their hair.” Do they . like it; what do they e
oS .belleve At -is supposed to. do, have they had any IR
S problems with 1t7 _ 3 oo
) SRS ‘. { . - N . | S L
. Haye the students read the attached “»1c1e. If they 3
. @east hady chemistry, they may neef® some” assistance y""
e : oy the termlnology.' Encgfirage them toauseﬂx -
. - e ionary; and if you don't knge the- words have 'a 7.
g stry teacher or another scifhice, teacher expialn ' i?ﬁf
myz$erms they don t understan o S R I g
_‘ ] ) B A,;v L Dy ," N - \:‘
P jeh reading the art1c1e hayl. the students Writ i A
z Brt on the. product the] currently ‘use | 4nd’ one” )
s product 3. : .
‘A 'ri@’ -
, 0
¢
-8 One' of the most 1nterest1ng i o
" synthetic SEtergent shampoo, used “#¥canse the hair, and- tollet soap;, e
.. used to cleahse the rest of the body,‘ s -that the former is cons1dered . :
o under the law ‘to be a Cosmetic-and the'latter is rot. T e
) o B S8
Both may contain fragran gs, oils, and other substances, and thése N
may "be rubbed, poured, 'sprinikded, or sprayed on,. introduced. into, or.
otherwise applied to the humangbody or any part: thereof. for cleanslng,

beautlfylng, promotlng attrac }:eness, or altermqg the appearance,“_; -

'”.and Cosmetlc Act of - 1938 deflnes_a

i
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'the cleansing agent in most if not all shampoo was soap,
, SREO oi that ‘era wére not .covered by the law. Today, the
cleansing'qg@ntcln most shampoo-is a synthetic detergent rather than
soap. Andfecause shampoor contalnlng\a synthetic detetrgent falls
within th 4ega1 definition:of a cosmetic, most of the products that
domlnates ' ay s shampoo market are so classified. :
o R .
. Sygfthe detergents may ‘have been a cloud no blgger than your

“hand IQ'Q?ﬁ ate, 1930'55, it when they did come, they swept through
the ¢ _’;5“hu31ne58r1 a hurricane. It didn't take the cosmetics
i ”-;diSCoyer that these synthetic chemicals had properties
'}aesmrab exin a shampoo and that other properties could be
E go¥pte k4 em even more desrrable. ‘These propertles--and
;thelr -f?eco”--prdﬁggly are: famlliar to- every telev1310n viewer. -

5

watchlng your favorite TV show, or anyone else Sy
e nymph, loping in slow motion across grassy glades -
k’fllowlng halo of feminine- glory while an off-screén
il "that it .could be you if you'd buy you know what? "
$ion crews and pedestrlans paralyzed as their mass -
'& SldeSWIPEd by a’silken-tressed sylph out on the avenue for
P ulation? EIevator passengers elevated and blind-dates-

. struck af'"& radiantemaned creature close emough for comfort?
cdﬁc" : 'kln,'scalp, and ‘smirks emerging from showers with secrets

efuse to keep? ‘A gossamer-topped tot dreamlly enduring thee

s .gaze while her Bossamer-topped look-alike mother hums“‘to ‘her, -
‘ athers, of the .magic bottle they share? Or a bit of good news
. for%blondes, brunettes, and redheads who weren't born that way’iE?

w"?}
R

" x L Dependlng on your ablllty to remember “brand names, you can ‘have.:
’ %yhalr so clean it squeaks, possess tresses that can't tangle or tousle,
ﬂz t back somethlng you had as a tyke, own a product you can't lose or
‘11 or break in the shower or tub, or let the potroast burn and i

“the housework slide if you know your way to the right shelf at the:

3%? : drggstore.: For paying . your money and making your choice, the right
one*’ ou can have:hair with body, smoothness, softness, sheen, lustre,
 higi#ights, fragrance ‘and. manageability, locks that stay locked come

f:} ha1]‘5 h1gh w1nd,‘ or humidlty. . .

)

- %§§7 p, While these matters could be of concern to the Federal Trade
o ssion in its monitoring of advertising for claims that may be
; éggalse or misleadlng, they are not within FDA's regulatory demain.
. ‘FDA's authority under the Food, Drug, and Cosmetic (FDA) Act to regulate
» synthetlc detergent shampoos, along with other cosmetlcs, falls congider-
"~ ably short of .the comprehensive kind of jurisdiction the Act authorizes v
for regulatLon of foods and drugs. The maker of a cosmetic is not
. required, as'is the sponsor of a new drug, to obtain FDA approval before
T marketing to assure that the product is safe and effective. And cos-
. metics makers, unlike food processors, are not required to obtain
- FDA clearance to use new additives (except for color additives) in- the1r
products. : :

N




_ A:shampoo; hdﬁever,:whose label claims that it can alter bodily
. functions--such as correcting and, preventing conditions that produce
~dandruff--automatically becomes a drug and subject to either the over-
~ the-counter drug monographs now being developed by FDA or the "New _
Drug" requirements of the FDC Act. When these claims are made for a
new drug, either prescription or over-the-counter,*safety and efficacy
- must be proved to FDA's satisfaction. The over-the-counter drug mono-
~ graphs will list permitted drug ingredients, those .generally recognized
by experts as safe and effective, :

The law does hold the manufacturer of a synthetic detergent shampoo
or other cosmetic solely respomsible for safety in its use. He is
expected to use ingredients about which there have been no questions
of safety, and to perform adequate studies with test—animals and humans
for new ingredients or combinations to make sure his product is safe
to uSe before he puts it on the market. FDA must trust that. the

. manufacturer has fulfilled his responsibility when 'he offers a new
~ product. Should adverse reactions occur, FDA urges the consumer to .
notify the manufacturer and the Division of Cosmetics Technology,
Bureau.of Foods, FDA, 200 C St., S.W., Washington, D.C. 20204, or
any FDA bffice around:- the country. The manufacturer is also urged to
- provide FDA any infofmation learned from consumers about adverse .reactions,
. and FDA provides preprinted forms for more convenient reporting. Such
T reports are a signal for FDA to look into the matter and, where neces-
sary, take regulatory action under the FDC Act, which prohibits the -
marketing of misbrénded products; those which have false or misleading
labeling or other violations of labeling requirements, or those that’
contain a harmful substance. e - “
The advent of syntheqic“deﬁergehts in the past few- decades has;“n
of course, revolutionized cleansing and cleaning chores, whether house=
hold, industrial, automotive, or cosmetic. Synthetic detergents are
classified as amionic, cationic, nonionic, or amphoteric, depending on
the way the ions behave in water. :To some degree, all have the capacity
to break down the resistance barrier between the water and the dirt,
0il, or other material on the surface to be cleaned, and allow the
material to be rinsed away. - Synthetic detergent shampoos sold ‘for
adults are usually of the anionic type;. for babies and children, of

\ [

the amphoteric type, or amphoteric mixed with the anionic type.
. ' Cationic synthetic detergents are not usually included in shampoos ‘as
detergent agents, - : . ¥
The major advantage of synthetic detergents over soap-in sHﬁﬁpdés
is their efficient functioning in hard water. Soap, an alkali salt
of fatty acids, works well in removing dirt and grease from-surfaces,
"but in hard water, which contains a relatively high amount of calcium
in solution, the calcium reacts with the soap to form deposits of a
' gummy material called "soap scum." The familiar ring in the b%;htub
*is composed of these deposits, to which dirt and other undissolved
matter in the water may adhere. Such gcum can form on the hair during
shampooing with soap and hard watef; dulling its lustre and making it
difficult to comb unless rinsed with 'some substance that will redissolve

. ! ’_5
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‘ the scum. Soap's foaming and cleansing action is reduced according to
the degree of hardméss of the water. Synthetic detergents do not ‘react
with the calcium in the water and scum deposits do not form, even in the -
hardest water, though the detergent or cleansing action may itself vary .
depending on the kind of synthetic detergent used and the kind of '

. foreign material to be removed. ~ :

Many synthetic detergents of various types have been formulated
by chemists into shampoos, and’ some have been combined with sqaps in
shampoos. S : ‘ T

' FDA has been especially concerned about use of the stronger. synthetic
~detergents- in shampoos. Shampoos containing cationics as germicides,
- and nonionics as cleansing agents have been found capable of causing
. 'severe eye irritation and occasionally permanent eye injury. Those
containing mixtures of cationic and nonionic synthetic detergents have
a high potential fof permanent eye injury, amd reputable manufacturers
generally avoid marketing them. Some synthetic detergent  shampoos
also have been found through consumer expériehce to cause allergenic
skin reactions in some users, although the number has been low ‘consider-
ing the millions of packages of synthetic detergent-based'shampoos'soldl

el . - o

When soap was still the thing for hairwashing, the scum that formed
to dull the hair's lustre was.often reduced or eliminated by following
up with a rinse of such acidic substances as vinegar and lemon juice.

.The belief still persists’among some consumers that vinegar and lemon
juice are needed, even when & synthetic detergent shampoo is used.- _
But such shampoos generally don't require the use of these substances
" because no scum forms, nor is the extensive lather normally expected
+ from soap necessary for many synthetic detergents%to perform an adequate
cleansing job. The combination of soap with secret .recipes and ritual
that the Gibson Girl, the Flapper and Vamp, the "It" and "Oomph'.girls
- thought guaranteed them enchanting tresses would curl the lips of today's
‘more sophisticated consumers, who have a wide choice of shampoos or
other commercial hair products labeled to ‘perform specific cosmetic
functions., L C

. In.some synthetic detergent shampoos there are newly developed )
additives called conditionmers,fwhich enable the user to forget the )
hundred brushstrokes of the.past and still have enough hair lustre and
sheen in sunlight to dazzle a doorpost. There are.conditioners to
give hair the appearance or feel of softness; to eweate or enhance
lustre and sheen; to impart smoothness and lubricity to the touch and.
make combing or brushing easier; to give the hair "body," or somewhat
more bulk, for§special hair configurations or coiffeurs; to add "tex~
ture,'" the appearande of stppnger strands or vibrancy; and to6 retain
"set," that is, control friZziness or "flyaway" . resulting from excessive
dryness, %tatic electricity, and other causes, and allow the hair to
be kept several hours in a desired position. ' -
4N . - ) I L
ﬂé"Shampoos have came a long way since the days when their cosmetic
- functions were confined pretty much to cleansing and  scenting the hair.

L T ' . H
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The consumer now‘learns, not far past toddllng, that shampoos perform
other magic. The constmer's obvious desire for a shapoo that will
» perform additional cosmetlc functions trad1tlonally done by rinses or
+other- applications after shampoolng has affected both the aim .and the
claims of the shampoo maki The big d1ff1culty in ach1eV1ng th1s
- . " aim is that If 2. shampoo is “@yusually effective for ome function, it .
' - may be correspondlngly less so for another. For th1s and other reasons,
... ~many shampoos under development may go back. to the laboratory instead
’*n of into the marketplace. Most “‘of the problems dre rélated in some
¥ qﬁggree to. the cleansing effectlveness of ‘the synthetlc detergent
. oL :
; Can one shampoo product p&rform several cosmetlc functlons as
. , well .as after-shampoo conditioner rinses? The, answer is probably not,
but'manufacturers ¢ontinue seeking to develop shampoos that perform
3. as ‘many as possible. - The biggest rub is the synthetic detergent.
' The® more thoroughly it removes d1rt and other unwanted ‘material, the f
more llkély it s to irritate the scalp, str1p off hair dyes and tints °
puton by the consumer at some ffort and expénse, remove the. natural
oil left on -the hair from the hair gland secretions, or neutralize - R
" the 1ntended effects of some cond1tlon1ng lngredlents in’ the shampoo

r

.

. ’. . RN
T

A 'Among condltloners that have been used in shampoos to produce
v . various cosmetic effécts are eggs, proteinaceou$ substances of protein
a- derlvatlves, glycer1n or propylene. glycol, and ethyl alcohol.  The manu-
facturer's difficult’ obJectlve is to_produce a shampoo tHat cleansés
s effectlvely, yet is mild enough. to have ‘minumum ‘effect on des1rable
S characterlstlcs, e1ther natural or produced by condltloners in the_7
shampoo. ) . : o S _,

o

S When egg is . 1ncluded in a shampoo, FDA regulat19ns permit the word
- "egg" to be used in the name,” as "egg shampoo," only if there is the
eguivalent of one whole egg for .each "shamp001ng" in the container;
egg may be mentioned on the label by such statements as ''shampoo with
esgg' or. "contains egg' only lf egg constitutes at least 2 percent of
the product . " -

- . It should be understood that proteln materlals usegd .in Shampoos,
’ or for that~matter any other condltronlng 1ngred1ents, cannot feed
the ha1r roots to make the hair, "alive,)* since ha1r is deadvtlssue.

- The condltloners in shampoos are not normally adequate to conceaI
damage to hain that may result from use of chegicals™such as dyes, .
bleaches,_an1ng or. stralghtenlng mixtures, or from intense- ‘heat used
to eurl or straighten the hair strands. Spec1al conditioners usually
are needed after shampoolng to mask such damage. . @

.
.

Shampoos label%d for use’ on normal dry, or. olly ha1r are formu-'
lated by controlllng the strength oxr amodnt of the synthetic detergent,

whose 'defattin®" action removes oil from the hair; and -of .the. condition+w. -

s .ing add1tives that, alleV1ate or offset ‘this actlon.j L S -
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How a shampoo looks, its Viscosity, its clarity or opacity, itst
.color, how it .smells when being applied, how it feelg to the touch,
the. amount of lather it produces, its- packaging, and. whether‘it is
liquid cream, gel, or paste, all ‘may affect the consumer's choice

-, of "a product and thus are considered by the manufactyrer along with
performance when the product ls being developed, priced “and marketed

. One purpose of shampooing is to remove dandruff-—small flakes of
‘dead skin that.shed from ‘the scalp. When dandruff’is shed from the
scalp in scales larger than normal, it becomes unsightly, either in
the hair itself or when it falls and clings .to the outer clothing. - |
" Shampooing can.help ‘alleviate this problem. A medicated.shampoo labeled’
for dandruff control would be the best choice lf flaking lS very heavy.

_ A medicated shampoo whether prescribed or sold over the counter,
contains drug ,ingredients. specific for allevaating of eliminating

- certain conditions, such as those that result in excessive ‘dandruff,

As"such it is a drug, not: a cosmetic, and the manufacturer is. required
‘either to market it in accord with FDA' s:over-the-counter drug mono=-
"graphs being developed or, if a new drug, to demonstrate to FDA before
marketing that it is safe as well as effective in performing the claims
made for ‘it on the label : e
Some- shampoos are- labeled for. babies and ‘young children, Whose

hair does not commonly receivé frequent deposits of hair sprays or _ :
other hair products. Baby shampoos usually are made from the amphoteric )
synthetic detergents, some of which are comparitively stingless and’ o
nonirritating, and these shampbos-do not normally. contain such added -

R ingredients. as perfumes, which may irritate the eyes. Most ‘baby shampoos

are formulated by the manufacturers to have minimum irritation potential

" -Because of the number of consumer complaints_FDA has received about
eye 1nJur1es, ‘the Agency is considering proposalxof a. regulation to’
require certain warning statements in shampoo- labelingt _Depending on
" the results of ‘laboratory amimal tests to be establfshed in the regu-
lation, manufacturers would be required ‘to displa' f:particular warning:
-in labeling. The. regulation would .also specify the kinds of ingredments
or combinations of. them that FDA considers to be too”dangerous for use ,

in shampoos. . - ‘ : , o : .
a ) S . " ‘ T
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U p RfOSh

)LEVEL

AREA: .

To test the effectiveness.of differen_t‘insecticides. -

T e, : - B C o /-
R RN . . . /

TOPIC: ...
- CONCEPT:

.”  REFERENCE:

" ACTIVITY:

' c1des, safety glasses; adequate vent11atlon.

’

" .. should

. 7_9 .. I.va.'.“: .- ‘7-. ’, A‘ i -;,_‘:-...(.A . . . ‘ )
10 12 o e o --(' S, S
Product Test1ng g 1&' N
Insect1c1des . e ‘

Consumer dec1slon maklng:\ - product compar1son

A"Investlgatlng Insect:.c:.des.n Science Act1v1t1es, ' }

James B. Murphy, May, 1972, pp. 30 32, s : Lo

Mater1a1s 10 12 mosqulto 1arvae* 1 stereoscop1c mikro-
scope; 1 petri dish or similar glass dish; 1 pipette’or _
medicine droppery several kinds of household spray insecti- . - .-

t
=

Procedure: Several days before the day on which the experi-
ment is planned ask students to bring spray insecticides

'_used at ‘home’, .The mosquito larvae ‘'should also be on hand

a-few days. aheai of time so the students may observe them .
‘and become familiar with their structure, function,. and
be"havwr. After maklng their observations, _they should

glve a brlef" summaZy of the-parts and pr1nc1p1es in opera- .
tion® for cn.rculatlon, resp1rat.10n d:.gest:.ona movements, and , .

. sensétion. - ‘A list of the dlfferences between varlous 1arvae
kv .
should also be 'comprled e -
. - . .

Next: let the stu&ents des:Lgnuxthe exper:.ment(s) they W111

use to observe- the effect of the’ insecticides on the larvae.
Vari'ablis iCh as* the amount of insecticide and, time period
pt in mind. Also;s -contrel groups should be -
used as a basis. for comparison:, “Before the experiments
begin, the proced‘hre showld be- rev:.ewed in’¢lass to see
_the soundness of, each studente s* app‘i-oach in. hght of the

-

‘ polnts &”.ent:.one& abofe. .' S

s ..
- - ' 2, . RN, S

Dur1ng the experlment hgva the - s’guﬂents wor,k in twos, one

"observing the alarﬁz ‘through a sterepmlcroscope, and the:

other, recdérding t -and applyifng. the #nsecticide. ' The :
-insecticidei should be applied’ only ?fog a secobnd or two, and
the students should be caugloned agalnst its: potency. The
activity should be performed. iq 2 well vent11ated area. -
Students should Wear safety glasses.-

L <.

Data obta1ne& in the actl@, 1nformatlon.on the 1nsect1- -

cide labels, and any other ent;.nent 1nformatlon can be
used in’ arr1v1ng at compar1s°ns_ R .

. . ey . R
. e T . fae o T
. N T - o - ..
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PURPOSE :

LEVEL:

AREA:.i

. TOPIC:

" ACTIVITYY

Y

i CONCEPT P

~RE5E3£NQE:

stog, Plpette 1 ml. of the first dilutlon “into; another T

.- . ) * " .
_'3._ Fof&ow d1rectlons-for pﬁosphate analy51s 1ncluded w1th

-.|~.

" BEocedure: T T e :} G, ’

”i‘. D1ssolve l gram of’ detergent or fertillzer in 100 ml

. T SN
. T Ty, . o

To test phosphate content of fertxlxzers and/or deter- gi"'u';
gents in relationship to’ what brands are ‘Teast’ harmful tol"

the water supply ' - T RS

I ER SV e

7 9 ! ) . ‘ -"“ . ’ -' : CEN ° . - : ’ ’ .."—:-' . . : : ’ . o _ ...‘..

s10-12 o AR e T
Cin T AR A R
fJPtqduct;tes:ing ey Rt

Phosphates rn Fertlllzers and Detergenus

«

Consumer deczsxon maklng - envlronmental facto'

"Phosphate ~ Some Studles of u'w It Affects Our Water. :
Sc1ence Teacher, Ann. L Abele 3 February, 1972, pp- 53 56

Materials- One phOSphate test 'Lt (LaMotte or Hach) which
will. measure 10 -50 - ppm.. phosphate, 500 ml. dlsfilled water,'
one ‘100 ml. . graduated cylinder; a few grams fertilizer or. Lo
detergent two 150 ml. beakers, two- st1rr1ng'rods, one- -
balance capable of welghlng to tenths of a ‘gram; one marking
pencil ox labels; one. 1 ml. p1pette two 100 ml. volumetrlc ’
Jflasks, oLt R

e P e e : . . -

v o~ . . . . & . . ‘ . ,
. .. P . . . .. .. . .

S ’

distilled. water,, or dissolve in a volumetrlc flask ‘and N
dilute with 100 ml ‘dlstllled water. Label thls "flrsu
dllutlon. : g

ST . ;,xa-" UL e
.A, . ﬁ',-. LT

e

: volumetrlc flask and d;lute ‘to 100yml. with dlstllled'
water, or ‘put ‘the ‘1 mle in one of“the . beakers and *add - _
99 ml. of' dlstllled water. Label th1s "secgnd dllutlon."'

A N . . PR
“the test kit. The analysls w1ll glve the ppm. phOSphate
~in the second dllutlon
- - - .0 N ‘.- ; " N :'. -
4. Calculate the concentratlon of phosphate in. the first = 3
dllutlon and 1n the detergent or fertllrzer as. follows: .

e -

T

a. - Since the second dllution was made by diIut;ng the

first dllutlon is 100<t1mes what was’ measured wlth{ .‘-4
- the klt o . . ! ;

“b.: The. flrst dllutaon was made by dissoIvzng l gram of
.- sample in 100 ml. water, so again the: concentratlon
of phosphate in the sample is 100 times greater than

the concentratlon of the flrst dilution.

- T -
- -

Repeat with other samples and compare results. =¢___'

. ) . . AR

- first solutlon :1 to 160, the concentratlon of the: " .



PURBOSE: Compare.actual soap content in different brands. _wﬁf%
. L . & : -9 'd
LEVEL: . 7-9 : T .
: : 10-12 . “

2

. : \ -
L]
AREA: Product Testing . \
TOPIC; Soaps - X ‘ \

. L. - .AL.V
CONCEPT:. Consumer decision making - produc ‘~*X‘
REFERENCE: Consumer Education: 4 Model of a;\Tn rdlsc1p11nary K-12

© Y CQurriculum Approach to Consumer Education Processes. -
h- C. 'Raymond Anderson and L. M, Bongiovanni, Mass. State
: Dept. of %ﬁ., Boston Apr}; 1974~

; N . " . .

ACTIVITY: After dlsCU331ng water as a cleanlng agent and also the

Er

domp031;19n of soap, take samples ¢f different brands.
‘Weigh eaqb ther*heat to remove any water. Reweigh.
Determiné volume before and after heating to determine
density. This will aid in determlnlng those brands which,
contain lagge quantities of air.. :-Record data on a chart _
and deterrlire the amount and cost of the water 'you buy’
with the sOsp. Decide which brands are the best buy based
« on your results and rank accordingly.

-
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ot ' * ‘PURPOSE: ‘To see if there are performance differences between
' expen31ve alkaline battem.es and less expensive bat:t:erles.
. . . . . . . f’
LEVEL: 7-9 y L
B3 10-12 - s
u 3 R . N _ -
AREA: *  Product Testi®g .« . +3
TOPIC: ' Dry Cell Batteries i
CONCEPT: Consume} decision making - product awparison_s'

-,

REFERENCE: '"The Business Department ®tudies Sc1ence. Science Activi-

» - « ties, Roger M. Records, July/August: 1974, pp. 6 8 - _
-
“ ACTIVITY, Mat:erlals Shoe box solux cell, flashllght: ammeter,,
v ba;tenes to be tested
. . J . . ' .

‘ Procedure ObtaYn two new batteries of the same brand.. In -
the shoe box, attach the solar-cell to one end. , Place the \
flashlight in the bottom of the box so that the light is - -
centered on the saar cell, Connect: the 301ar cell to the -

"r'-f;_ . ammeter. ‘ _ ) P
. " As -the batteries wear out, the light will dim and the cur-
rent reading on the ammeter will drop off.. When batterz.es
dre worn out, flgure cost per hour and compare.
:s: (. - ‘ ) . ' Q
g ’ S - e
’ ) by
. ’ : . * Y
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[7 _ A ' '.' . . ' . ° . L. -
' PURPOSE: = To compare ‘the effectlveness of phosphate detergents,_
. non-phosphate detergen/33 and .soaps.

[ . .

LEVEL:" 7-9 ' R : v : )

\ 10-12 | '~ _, Ll
. - AREA: ® - Product Testing, | .

TOPIC: 'Detergents and Soaps ‘

CONCEPT:. ' Consumer. decision making - product comparisons

REFERENCE- Soaps, Detergents, and the Env1ronment.... The Soap and
N ’ Detergent Association; 475 Park Ave. South; "New. York, N.Y..
N e

——pe

10016. Problems with Current Phosphate Replacement Materials.
 Federal Trade Commlsstép Hearing, April 26, 1971.

ACTIVITY: D1V1de the students into fivé lab teams. Give each team
¢ - one-4" x 4" square of soiled fabric and 2 quart”jars filled -
“with hot water. To one of the jars of hot water:
» = L
o Team #1 adds I Tbsp. phosphate-dgtergent‘ - T
T % . Beam #2 adds' 1 Tbsp. soap - IR
o Team #3 adds I Tbsp. soap and'1 Tbsp. washing soda
. Team #4 adds 1 Tbsp. non-phosphate detergent -
. Teaﬁ #5 adds noth;ng to the water (control)
' After each team adds their part1cu1ar soap or' detergent to -
the water, agitate the jar. Add the square of fabric.
S Caﬁ the Jar and shake for a-given petriod of ‘time. Remove
~__ N X\ the fabrié‘and place in the'other Jar Cap, and agitate

to rinse, . ‘ .-

. &
~ \4-\4

. " Compare cleanliness of the fabric swatches. = The experiment
‘could then be run.again, using a.different type of material
.for fabrlc swatch, and aga1n comparz(the results..

i st co
. . . -~ . . ‘ . '
. . . . . . . . .- 4 :
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PURPOSE: To make students aware of ways of conserving energy in the

home:. . - | .
l”'ULEVEL; ‘ b6
7-9 .
AREA: y Natural Resources
" TOPIC: Conservation of‘Electricity
CONCEPT: Consumer conservation of energy.

. REFERENCE: Toth, - N. June, . Cikach, F.S., and Frankovits, N.D,, Maple
o ~ Heights City School District Env1ronmentaL—Educatlon Program,
Flnal Report. Maple Heights, Ohio, June 30, 1977, p. 6.

ACTIVITY: Are You Saving on Use of Electricity?i

Listed below are ways to save on several uses of éTEctrlclty
Have students check at home whether they conserve on each
item. 1If yes, score 2; if partial, score 1; if no, score O.

. - &7 7, Total the scores on each item for. the class and determine
’ > ) ‘the mean. Which items need most attentlon for further

conservatlon’

[ \u__- U .

;= :
-nge’égézggyen ways to save .on your hamme electric blll

\ «
N Lightingf Larger_Bulbs are more efficient. LighEing represents
.« ,20% of electricity used in the home. You can enjoy more illimina-

tion while savlng because larger size incandescent Iight bulbs -are°
more efficient. - You can get more light from several large bulbs
than_ from twice as. many small bulbs. -
- 2, Electrlc Ra;ge Approxlmately 80% of cooklng is done on top of
' range and only about 20% in the oven. " To save- electricity, use the
JE right size cooking utdnsils and when boiling water heat only amount
' needed. Aluminum uten511s with bright shihy exteriors are best

-

3. Oven: 'Use it to full advantage. When preheating oven, set control
© at- the temperature needed to cook. Arrange overt racks before
turning on oven. Use the full oven capacity.when possible. Don't
open oven door to peek 1n, use lights 1ns1de .
4, Electric Air Conditioners - Hands off Thormoctat Set the thermo-
‘stat at a comfortable level and leave it there. Frequent resettlng
impairs efficient operation.. Do not use a windew fan when using -
~air conditioner; open winddws will admit humldlty and warm air. .
Keep window shades closed on the sunny side of the house. Clean or
replace air, condltloner f11ters about once a month. :

o
g




. [}
.

G2 . . - S
. Do not place®ady lamp, TV, or otherdheat producing ‘device within
ﬁ . three fceﬁ;ﬁ‘i'ﬁﬁoor thermostat.y HaVe'sysFém checked ‘each year.
. Be surg that no.room air registers, either supply or return, are
obstructed by drapes.or furniture. - S ;o

5. The'pestvrecdmmeqdation for your ﬁeatigg;System’is“insulation in
the home. Propgr insulation sheould be in-ithe ceilings. ' Storm

‘windows or double glazed windows will alsg reduce heat loss con- j?
. si bly. All outdoor entrances should be. equipped with storm :
- doors. Weatheéﬁfripping ground doors and windows also helps >
,-insulatgyyogrAhpme. . g e .

v

. a7 . ) /‘. o B
6. “ Refrigerator: Help keep. it cooly - If your refrigerator is not self’
defrospiné:Tbe sure to defrost it whepever the cooling coils accumu- .
1aqumor9)than 1/4 inch of ice. ' L, VRS
¢ 7._’Poin§s about'abplianceé%v Clothes Drver - do’not.overload or put in
tqo small 4 logd.¥ Be sure clothes dryers are vented to the out-.

' ;‘. L4 -~ X ‘ 3 - - . - ~ ‘
R © doors to.eliminfite added heat and moisture. Dishwasher - Do not"
Py use ‘after Zvery meal, wash'only f®&11 loads. ' ’ -
’ ) ) . - ’ ° v
. ’ - -l )
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- . - -

' T : . ; .
‘l' 1 PURPOSE: ' i To learn to Faggtan elect:rlc meter and to show t:he savmgs
LEVEL:
AR.EA ,:.‘. &
'IOPIC' ' £
* CONCEPT:
ot . RN , » . . N . <
o+ ACTIVITY: = AfEdgid Hdredding eTo®tric. 5 this ;
. i N ,:-, - ) i .' £ ‘: . . N
) .-'.. S - ‘ !./
eRct&::.c:.t:y e
THed haves, . .-
from- the. é"lgctric .
' _ : rask the:.rvfanﬁly e
e tO conservrg energy hy shutt:mg ‘0] ecksSary. ,Ia.g,hts, R
» ’° - keepmg‘ alr-condltlonlng 01:.'&., éati ‘a’comfontable min-' .
3% . inmum, ‘wsing the oven' for se‘é:a things at_ a time-instead”
. - of ﬁeaglng ._1t up separat:ely e@ery ‘time, etc jRecord atnount:
2  used and” agam ~figure .cost and savings over. the 'last perrod
o Soow Recognltlon ga& be-g:,ve,n to- students dem&?stratq.ng the
¢ A o sa‘vmgs- of iehergy. 'rhe acﬁ;uh.ty ‘ o 1:bc1ude gas or.
N : ehergy sc:rur:ces~ R N i -
. ¢-» " | % ‘,&P :

' vglﬂote' 'Power company publ'le relktn.on 'pe orrneq,‘ woul&
pgobgbi’y ‘be-- able to.-prov:.de or suggest : 3o
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“' - ! '...'\:. ‘.:...- -',’ : ) . ' ) _l'b. lt‘ ) N “ B
iPlTB.PO§E:_ --".To inVestigate variables influencing gasoli

consumption. ,;:\:ﬁ'*

- & L Lo A . o .
LEWEL: . 77-9 L =, S
.u- .o ‘i._ 10’12 : L ’ o ‘-\. ' K * N ‘
"AREA':-' ,Natural Resour’c'ee o
R TR : - : \ s e
- TOPIL: v Conserv1ng Gasollne 1n Automoblle }ravel g o
R S e " ‘ .

~ CONCEPT: 'Consmner deelslon making - fac‘sprs automob:tle tré&e’l'- B
A , e - S 5 sl O
_'ACTIVITY: * Gasoh»ne is burrent:ly produced from 011, a, nat:ura?. resoutge

i “fLE tilat cannot berreplen shed. It 1S\also EecOmlng more }
ety ,'expens;ve as world supply decreasea ,'I‘here are ‘a. number bf
Lo vahables -thaf xnfluqmé the . m11eage~a car ean obtain. Tl

v, ° iSome ofr#t:hese varxables relate to the phys;.ca;,l charac‘terls—
AR .»‘. . ’tlcs of the car,- que to' the area in wPr {ch tha car “3 dra.ven,
D M?- ang otl’fers‘ to dr1v1ng practa.ces of t:he dmver, = .

. -&’ .“‘ .. ,:) v . \- 4
o g’«” Lls,te&below are ‘some of the var1ab1e$x ’I.lhese var,a.ables can
,g ‘refined by consul,hng Cohsifiter.- Réports o,i i‘i»smllar

bl r@anon o'make a,scdle.for eachivarlab‘ﬁ‘s;frmn ‘the most

»

4,

. 4 o~ €co

a prac 1ce to t@ least: effectlve erv:bng. -pnact:.ce.

A! '; _" . é r / P 'é, *; Ale, ‘ aE] A 'A)I
2 - RO - A

cap 1pment: on’f the most effective érlv.tng

“1 Equ;.pment: Varlahnle? _L,, ; 5 .o®
. “ . ghtz of tHe car and tfhe s:.ze o-f thQ‘Tenglne
-~ a e most, effect dn gadoline mileage, A car

t: weighs 4{800 - 5,200 :1bs. will fise, about
- twlce the amount of fuel as zw:.ll a car of 2 ,400

oA ,@2 sg s, 0w
. o g . "9 .

3 "#n autom\at:lc‘;"transmlssa.on normally reduces the gas ;

T

L leage (compared t0 ‘@ manual éransmlssmn).
". e . %
R % g*Opt;lonal equlpment such as aif conditioners and -
’ 2 ® 7 and ogli¢r items, reduc as mileage by ad ed weight -
- a,gd also by. operat:.ops@ g R

"J

@ . ‘
d1a1 tires will mcreasé 'gas mileage over b1as—

ply t1res.7£ ings varyy w1t:h the t:ype of car, ‘type
ot Jtize, an rivigng condlt:lons

A propei?y tunetfcar Wlll usually obtain -
. -+ at 1east: > -8 better m11eage.
2. Dr1V1ng Pract:lces
R e X . A
. #. The rate of acceleration is an im ant variable in
»* ° - ° | gasoline consumption. Moderate alceleration will
. usually save 10- 20/° oyer rapid acceleration.

.

U ’ e 89 . )



b. Gasoline mileage is usually at a maximum between
35 and 40 m.p. h with no rapld or exten31ve speed
changes. - 5 ‘

¢. Extensive changing of speed (fast to slow and ‘slow
. to fast) decreases gas m;leage.

_ d. Use of the brake and driving in low gear ranges
- ' dacreases gas mileage.

e. Warm-up or 1d11ng the engine increases’ the consump-
tion of gasoline.. The amount used varies with the

- type and sjze of the engine.  Substantial savings

' can be obtained by reduc1ng 1d11ng in a car with a
large engine,

3. Driving Conditions

. a. Stop and go erV1ng (c1ty) 1ncreases gasollne
consumption.

. s

. b. Short trips increase'gasoline cohsumptionl

c. Hilly or mountalnous terrain increases gasollne

consumption,
N .
v o=
o
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w : . L _I. fEL ‘
PURPOSE: " To invesgqg;te various.factors related to. the use of wood

for heating. P
LEVEL: ’ 7-9 ; o
' 10-12
AREA: Natural Bésou?ces -
E TOPIC: H;ating.Fuél;} L T e N  :"
CONCEPT: Consumer deciéi?n méking - comparisén of,fﬁei.cbsté:' ¢

REFERENCE: Toth, N. June, Cikach, F.'S., and Fraskovits, N. D., N
o Maple Heights City School District Envirommental Education _
: Programs, Final Report, Maple Heights, Ohio, June 30, 1977,

ppo 1-40 . . - . . £ R ¢

ACTIVITY: Many' people are converting from othéf;fuegs to wood to heat

‘ : their homes or heating parts of their homes with wood fuel.
Table l.givégithébapprdximate weight and heating value per

‘cord of different woods, both green and air-dried. - '

e \ ) . ; - <
TABLE 1 3 -
- SPECIES -+ " WEIGHT .. AVAILABLE HEAT-
. - g - CREEN  AIR-DRIED  GREEN  AIR-DRIED
a " . ) | fgj 8- Pounds Pounds | | Milliom .- . Million
. ¥ S | o © * " BIU - - BTU -
" Ash o - - <-~§§§40 : 3,640° . 16.5 = 20.0.
- Aspen °* ,§§;, 3,440 2,160 10.3 . 12,5
§ ' Beech; American 7 4320 .. . 3,760 - 17.3 2.8
.Birch, yellow ‘g 4,560 & 3,680 - .17.3 21.3 .
Elm, ‘American . 4,320 2,960 - 14.3 - 17.2
Maple, red " 4,000 3,200 © - 15.0 . 18.6
Mdple, sugar 74,480 3,680 . 18.4 - . 21.3
Oak, ‘red o 5,120 . 3,680. ~ 17.9 « 21.3 .
Oak, white - 5,040 3,920 19,2 - 22.7 N
gine, eastdrn white 2,880 2,080 12,1 ~ 13.3
By -~ Air-dried means with 20 percent ‘moisture in' terms of oven-
LT dry.'weight,or 16.7 percent in terms of total air-dried
B _ ‘weight. One BTU (British Thermal Unit) is the amount.of R
: ® - heat required to raise the temperature-of one pound of
St ‘.. ‘watér 1'F, ' Available heat equals.calorifié'valué, minus
, o . loss due to moisture, minus loss due to water ‘vapor formed,
S ,;g _ minus loss in heat carried away in dry chimmey gas. Flue .
' L . - temperature 450 F:, no excess air. (Data*supplied by
‘%' : . Forest Products Laboratory, Madison, Wis.)
. S e L i e o : i
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, Table: 2 shows the relatlons ip between spec1es, pounds
per. Eofdw, usable fuel value ‘per cord-and ‘the price per cord
- 'equivalent to oil at 42¢° 'per.gallon. Keep in mind that
. '_ " this §ab1e was computed using 65% oil-burmer efficiency
~ and 2 stove: effm:.ency 6f 50%. Furnace efficiencies
- typitally range between 50-75% w wood stove efficiencies
i .~ range from 157 for a fireplace u* 85%-for air tight
' - stoves under optimum conditions. :

o

e : TABLE 2.

. AVERAGE DENSITY  POTENTIAL QRIEE/CORD |
_ 1bs/cord | USABLE FUEL @567 EFFICIENCY
| 207 Moisture ~  VALUE PER CORD  EQUIVALENT TO OIL
SPECIES . CONTENT . _(BTUs) AT 42¢/gallon
White Oak . . 4,400 - . 30,800,000 . . $71.14 . 3
Sugar Maple o f 4,000 . o 28;000,005_ . . 1$68.61 -
‘ American Beech - .’ &;000;f '285005,000’ T $64.68
“ Red Ok - . 3,900 .27,300,006 : i,, $63.06 - -f,*'
. fx'ello.w Birch o 3,800 e 26,600,000 * $61.44
White Ash —3,700, T \25,900,0003 ~ .li é59.83
 Averican Elm - 3,400 By 33,800,000 T $54.97
. " Red Maﬁle ' \; . 3,400 23,800,060 - ,$s;;é7
| ) .P.apelr Birch' . ‘3,400 ) -'23,800,000_ _ $54.97
Ss\j’ Kbbugias'pir 2,90 * 21,400,000 ¢ $49.43
ﬁaéterﬁgWﬂité l 2;200 - 15,800,000 $36.49
Pine . ) o ’ ' ) ’
;QctiinEz _1:. oStc;i;e Dtesign" : .'\ . o . '$

— Homemakers are t:urnmg to wood for heat as t:he price o,f v
- heating 0il goes up. Problems have arlsen, however, in the
" transition from oil heat to wood heat due to:.the lack of
homeowner experlence with the .convenient and safe methods.
of cutting,” splitting and burning wood. 1In this activity,
You will be thinking of ways to improve stove. eff1c1ency,
" wood burning convemience and st0ve safet:y. * -

i
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L , _, Part _-1 - Stove Des-ign, .JA

Design, using proper drafting techniques, a wood burning stove
that incorporates the following features: ' '
. . ]
- - - . _a. inexpensivé materials
| b. ease of construction
c. durability . .
d. heat output control . N
- e. minimum creosote buildup in. flue

f. ease of operation

g. beauty . _ .
h., safety in operation . '
i. efficiency . - L.

Make' a drawing of your design. Outline how your stove 'satis-.
fies each of these design features. Optional: 1list con-

) ) struction materials and their cost. List .construction.

e : procedure. :

e . . - , - i

Part 2 - Wood .Burning Convenience
List ten ways to make wood heat more ¢onveniert. (i.e.,

, . decrease the numbér of times M wood. is handled, combine
s storage and.drying facilities) List’and describe $pecific .

: ' tools and facilities that would make the handling and burning: =
of wood easier. (i.e., house-modifications_s&ch as enlarged ’
basement openings., attached wood sheds, etc.) Optional:
sketch one or more of your ideas. o :

Part 3 - Saféty , T

~

Insurance rates for homeowners who burn wood in Space’heqter§ )
, are higher than for homeowners who burn oil.°The higher .
. S rates are-in part due to the number of improperly installed
' - and poorly operated.stoves. which cause house fires,. Cal?
< | your local fire inspector and.find out what safety precautions
are necessaxy for installing and operating a wood stove,

.Activiﬁz 2: Cost of QSing Wogd Fuel ' ' ) -

'?art 1 - Comparisop of Wood Fuéls to Other*Fﬁels‘ R
v - 4 L, . v-_ R ] ’
‘Use the data in Table 1l to calculate the cost of the most
- - ©common green and air-dry wood in your areéa to (1) cpal,
C 3 (2). fuel oil, (3) pipeéd gas, (4) bottled "gas, and (5) L
. electricity; - : R o ‘

- : j . T . ,.\,- N e R
- - Part 2 - Comparison of Cost of (reen Wood. to Cost of Eir'":Lﬁ
Diied Wood . = . . < R

Use.the”data';g Table 1 to determine a'reasyﬁ%ble differenéé

‘to expect in the cost of a’cord of green wood compared ‘to

" the cost of a cord of air-dried wood." <L :
» R e .- K o o I el o T "‘ »

.’ o . -
.
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PURPOSE: = To investigate rates of consumption of various resources.

-t -

'LEVEL: . 7-9 - D B
o , 10-12 - . B ; . ‘<’_ . . ;
» AREA&_ ,Natural Resources : . - ' . .
> . g . - . . . - . .2
TOPIC: Consumptlon of Natural R2sources ' o - . .
' CONCEPT;" .Relatlonshlp of rate of use’ of resources to communlty factors
© - NOTE: .Figures c1ted are average of thbse rev1ewéd - They are neither
. * theé hlgh nor the low flgures. o ! o ,g»; o : '
. ACTIVITY: - Presented are a ser1es of actiivities that: can he used to _
. o focus on the.probléms of consumptlon and use oeresources.
3 ﬂSuggested questions will be applied to most act1v1t1es, but
”:, B .. you’ shpuld cons1stently ra1se at, least these questlons
/A‘l R B, the resource renewable (wood vs.. 0il)?;. _V” ‘
2.’ Can the [waste" be’ recycled (newspapers) ,5_‘?, h'
. . .- = "_-.’ %
- " 3. Can_the "waste" be re-used or*used in some.qther‘way -
o (motor 011)7, and . IR :

* P

. 4. Can the use be reduced by changes in technology oxr |
« . mcthodoldgy (wastewater r@uctlon)" Cw ;,- P

-

A - ~

2

. To meet theaneeds of the average U.S. communlty approx1mately L
’ 140 160 gallons of clean water are needed per person per day.

N Q

1. Use the populatlon of your community to determ1ne the

o ' amount of water that would be needed by an'average water .-
' e SYStem R * ’ v . L B T
- > ’ o - ) .
; a. each day L . LR
’ 'b. each week - E ‘ S A
_ .. c. eachmonth = .- " A [
U fd: each year. - . e ..
} v .« . . . ..'«.x_"aul - -
. o 2. Consult the water department in’ your toWn, city, or Lo .
o . 7 rural area. Determlne the average use in your communlty Y
' L - per day. It'your use h1gher or "lower tHan- the‘"average"’ nf}
e _ ' i Why do you belleve it is h1gher or, lower?.. = : :

< ’ ® AN .
_ 3. ‘What are the maJor users .of water in- your commun1ty7 )
e . : How could the1r use of clean water be redu‘ced'2 .

v -
¢ ~ . " :

o

B N . .
. . > )

—_ y - . -

Amerlcans usé a large number of metal cans each year. While.‘.éf‘
f1gures‘vary, it is estimated that over 35 000, 000 ,000 “cans*.

e

were used in 1975. Thls-represents an. extens;ve use of . G:;

F métaly, energy, and'money. . I . R
' a7 _ e, .
B « - . R\ ‘- N
S - ;;ﬁ 4“‘ : - . r - .
- : « v " sy
. » ‘ 88 !9445 .




‘. . : . O : ”
T ‘ S _Keep'a record for,one week:- v
e T a. How many cans does your famlly use°‘ @
.- b. - How many cans did your family use per person for
.. <. " that week?. . . g 5.
. c. What % of the cans were recycled (compared to those
L - that were thrbwn away)7'
f B o, -.ﬁ 2. Is recycllng of cans done in your commupity? If no,
. ) v - di'scuss how such an effort might be started. ' If yes,
' ‘ '.d1scuss the process in.class. . , ' Sl

e B 3. Compare the costs ‘of 'items in throw -away bottles (non-"
: returnable), returnable bottles and cans. Discuss the’

oo . data and whether the pricing structure encourages or
- R dlscourages conservation. . ~
T . During 1974 it is estimated that Unlted States service
R stations. disposed of over 450,000,000 gallons -of used oil.
- - . -Dlsposal of used oil can be’ both a waste ‘of matural resources
T i and an env1ronmental problem
) - 1. Check with service statlons in your communlty ‘to determlne
> . how they d1spose of motor oil wastes. .
- ' . : - .‘.‘. - 2
S R B a. Are they dumped7 T 'f‘_
T L ;?&u "y 1l.: In the sewer system7 : e .
- R N ¢ . 2., Outside --intosa .grampnd or water'deposlt area?
: RO A S S, 3. I yes, to either of the above, what are 'the
) ,fég . & - potentlal ‘hazards to the commun1ty7 A .
‘,g, .- % b, Are they'recycled'7 - - .
gg- DI ; k.. For re-uselas a.motor 0117 . L
W R I z. For chemlcals7 . N e . SS‘“
.73., ‘.t o« e b0 3. For use-as a fuel? | : o e
g =+ & . . A&, "For use .as a road b1nder7 R ,
L * ,'-5'-. _Other'7 - T
f;_’% CoET T c. - If the oil ‘is not reused try to determlne why.‘
A S e £
CE L L ) L ' X : . - ..
b ' . ~d. If the 011 is re; used cons1der how" the Oll mlght
T {;H“_, —befbetter-used fzoﬂ ‘the’ standp01nt of'w1seiuse of
N P naEural resources;e‘. . NS K
B . e :_ . - ) -..‘ '.
e '.; '.-,. LA
. it C, :T
; | ’ ST
3 ‘ . R
& Lo .
o e 8 .
. * oI~ : .
.'a. | . ‘: LN -

[ERJ!:b}

Aruitoxt provided by Eic:
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'“3PURPOSE}-W To 1nvest1gate ways of reduclng water consumptlon in the

home. B . e e L ; . o .
. . . : T~ e el R D
! . . . . e . . M ” ’ ‘.' . N
LEVEL: _ 7-9 _ : S S - .
”. o . ) r ‘ ..; 10_12 . . ~ ‘ "'5-_‘ . . o . ‘-_;L . - ;
Lt ! - ’ . . . - . 5 R . h .l ta o . -
A 2T L Lo Y e DAL S N L TP
AREA:, -+ Fatural Resources e N AL R
M L T Ee ) . ) ;; . L Dt , PR i h 2
e S N :

., = "TOPIC: lIFWater'Conservation

o . § i
Cpnsumer dec151on maklng - reﬁuctlon of water“usage and

T, o~

"assoc1ated cost Vel - N . .5

' 'Water Conservatlon and’ Wasteflow Reductlon in the Home i
-‘;,gv,fl; Specxal Cireular 184. - William Sharpe The Penﬁsylvanaa T

8

A . f.Zg'State University, College of’ Agrlculture Extenslon SerV1ce‘.f‘y
- © .. . =and The Institute for Research ori Land and Water Resources,f <
' . : r"Universlty Park, " Pennsylvanla. “ A Rkt

(3 . ‘~ PO
. L. . ) O . (. £ e e
) ¢ - L .5 -

) ACTIVITY : Read the attached article and compare costs for your famlly
: =ﬁ~ with the estlmated costs -in the art1cle.- C - e

- <

T : E ~,1‘ -
. -._d ’ - ' = '..”' A 3
. o9, ey e

. For most of ub water 1s ‘never more than a few steps avay. The

‘~open1ng of a faucet the press of:a button, or the turn of .a cap. is.
all that is necessary to: quench ‘our thirst; = This. closeness .of water R
to. our dally activities tells'us that ‘1) wdter. is relat1vely abundant
and 2) 1t 1s v1tal to our ex1stence*'~_,:,. “ e

In sp1te of its 1mportance, all of ug take water for granted .We‘ .
are unconcerned with the source: of water flOW1ng from ‘the tap or how ’%f””
‘the Water. has“been treated before -arriving at our homes., As longaas i
;'.; we. have water in unllmlted supply and-of : obV1ous1y good quallty, we:

) are satlsfled S P < e . - .
- CBs pollution of our water resources increases, the degree of

_ "“treatment required’to improve the" quallty Of'thls water to the. p01nt
T where 'it is acceptable for home use also: 1ncreases.' Elaboraue and”

" expensive water treatment fac111t1es are becom;ng necessary in’ many -‘;ff L
areas of the country. Trie, " the fight aga1nst~water pollutlon has. ;-'u‘ -
resulted 'in cleaneriwater in many areas, but natlonally we -are still" e

\-pollutlng more. than 'is. be1ng cleaned up.. - In many areas’ ground. water _

, supplles for individual homes..are becoming polluted. These people are
_ ‘"unable to ‘afford expenslve individual water treatment deV1ce§, conse-v _

»quently, they are faced ‘with the grim prospect of buylng drlnklng water
and hafing it hauled to the1r homes._ :

-

s L
. . e

,-N’."{ . . -E'l”

-

T : When one addsito pollutlon the fact of 1ncreas1ng wéter demands: .
the situation does not look any better. The average use of’watér per . :
person has risen from 115 gallons per day -in- 1920 to 150 gallons in o % s
1960. 'This upward trend appears to" be continuing. ‘In addltlon, ‘new o
households are be1ng fbrmed at the rate of-2. mllllon per year w1tH an- o

> : » . . S - T
. . . ,




expected increase to 3 million per year by 1980. This translates to

an increased water usage rate of 623 million gallons per day in 1971
over 1970, and a projected rate of increase of 915 million gallons per

. day in 1980 over 1979. Total water consumption for domestic use will
increase by 7 billion gallons per day in the nime years hetween 1971
and 1980. ~

) fﬁh»st: of the water that comes into our homes is used to remove
wastes. Washing clothes, dishes and ourselves, plus flushing the toilet
and washing the cgr account for most of the water used in the home.
Drinking and cookilg are really insignificant uses of water compared

to the amount we usQ for waste removal. The following chart is an
example of how water.is used by a typical American family of four. '

‘ ]
. ‘ ’
s
N .

~

Use Gallons Used ,
_ ) per Day :
1. Dishwashing o . 15
2. Cooking, drinking : R 12
3. Utility sink (washing hands, ete.) . .~ 5 ‘ ,
4. Laundry - U * 35 Y ,’.'
5. Bathing : . 80 '
6. Bathroom sink - ‘ o 8
7. Toilet ) . 100

255

4

Several things are apparent from the chart. Toilet water usage is the

largest of any of the items on the list. It accounts for more water >
" than all other categories combined with the exception of bathing.

Next to bathing, the most water is used for doing the laundyy..

Now let us look at what happens to this 255 gallons of water after
it has been used in the. home and leaves a$ wastewater. Let us -assume
that the drains from the home are connected to-a sewer line. These.
sewer lines run under the streets of the town to| the ,sewage treatment
plant. Wastewater usually flows in these pipes-by gravity; consequently,
they are called gravity sewers. In older .towns storm drains are con-
nected to this system so that rainwater also goes ‘to the 'sewage treat- .
ment plant. During periofls of high rainfall muck of the flow must be a4
diverted around the treatment plant and into streams because the plants -
‘cannot handle the increased volume of wastes. Newer wastewater collec-® °
" tion systems separate storm water into storm sewers and wastewater into
sanitary sewers. ' ’ ‘ s o

4

1ere.are bqsicalfy two types of Sewgge treatment, primary and o
seconddry. Most new plants are required to have both of these treatments.’
Some of the most modern plants have a third type of treatment known as, .
tertiary. During primary treatment, solid materials are removed “from' the:

tow
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wastewater. This is done by first passing the wastewater through a
.series of screens. The screens remove the larger floating objects.
From there the waste water passes. into a grit chamber which allows
sand and small stones to settle out. The wastewater then moves out
ofthe grit chamber into a sedimentation tank where the smallest
particles suspended in the wastewater settle to the bottom, producing
a black, 0ily appearing sludge Finally the wastewater is chlorinated.
If secondary treatment follows primary treatment, chlorination is the
.last step in tgﬁ secondary treatment process.

. Secondary trcatment removes up to 90 percent of the organic  matter
contaihed in the wastewater after primary treatment. If not remoyed,
this organic matter would rob the receiving streams of oxygen. The two
types of secondary treatment used most widely. are the trickling filter
‘and actiyated sludge méthods. The trickling filter consists ‘'simply of
a bed of stoneés varying in depth from three to ten feet, through‘which
waste water is trickled. The stones are colonized by bacteria which
feed on the organic matter in the wastewater as it passes over them.

In this way most of the organic matter is removed from the wastewater.
Pipes at the bottom of theg€ stone beds carry off the cleaner water to
be chlorinated and relejzed to the receiving stream.

- Th activate sludge Rrocess uses a different means to accomplish -
~the same end as the “xrickling filter. The work of the bacteria is speeded

up by the additlon of‘air and sludge, laden with bacteria, to the waste-
water. ThlS xs done in an aeration tank. After several hours in the
- aeration tank the wastewater is conveyed to“ sedimentation tank where
©  solid materials settle out., The wastewater. is then chlorinated and
release /to the receiving stream, while the sludge is conveyed back into
the aeration tanks for reuse. )
,// After primary and secondary'treatment the wastewater still contains
putrient materials such as nitrogen and ‘phosphorus which may cause
. .’problems of over-fertilization in receiving streams.\ To cope with this.
/' problem various tertiary treatments are.being developed. One of the most
’ : promising of these involves the application of secondary treated waste-
" water -to land through a spray- irrigation system. The vegetation and
soil material act as a.'living filter" to remove these nutrient materials
which are then available as plant fertilizer. Alternatives to spray-
irrigation involve mechanical removal of nitrogen from wastewater: by
. a system that copies natural processes. Lower volumes of sewage result
“in a better primary and secondary treatment. :

Other sewage disposal systems are widely used. Two such systems
are lagoons and septic tanks. A septic tank is simply a concrete tank:
into which wastes from an individual home flow. . In the tank. sglids
settle to the bottom and bacteria begin to break down some of the
_organic matter. The overflow from the septic tank flows into an under-. .
"ground dtainage’ field where soil organisms complete the breakdown of the
sewage. Unfortunately, septic tanks.work well only on seil that can
accept the septic .tank overflow at .an adequate rate. Generally, the
less water mov1ng through this type of system the better. ‘

S
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Lagoons are often used as’ a’ less expensive way to treat sewage ety
from small communities. They ‘consist of an oxidation pond or ponds in 7/
which the sewage is hroken down by bacteria. Oxygen is supplied by the
air, and sunlight suppli€s enmergy to help in the treatment process.
The volume of wastes is especially critical in lagoons. This treatment
process is slow; consequently, wastewager must be retained in the system
for several days or more degénding on tonditions at the lagoon.

/ .

Water Conservation ' // )
. . As we have seen, it tdkes a lot of effort, and expense to keep an
* adequate supply of good wafq; flowing from the' taps in our homes and
to dispose of the wastewater that results from home water use. It
~ should ‘be obvious that the less water we use, the less effort and expense . .
is reqyireq,fo supply us with water,” Similarly, the less water we use,
the smaller the volume of wps;edatér produced and the less it costs to

. . i ~ . wl .
treat it. thizzsewage treatment plants are already owverloaded, a

reduction ih wasféwater volgmé would lessen pollution iignificantly by
improving waste.treatment,’ e ‘

The c6nserﬁhtionx6f.wéter used in the home, unlike other efforte
to congervegplectr;cal energy and save heating oil, does not require
a change in life style or personal habits. Unlike expensive auto
emission control’equipmenty the simplest water conservation measures
cost only a fey cents, and even the more expensive ones kasily pay for.
_ themselves gver time. All_Pf these measures will actually save you money.
Almost alli/the devices are designed to save water while rﬁsulting in
a minimgm'of inconvenience to the water consumer. The water conservation
measurgs we are about to discuss actually make life a little easier and
.a ligp’e cheaper. = - ' .

- )
.

:j?ék—USING APPLIANCES . ° o N S tot
utomatic Washers -- The most common water-using home appliance is the
/automatic washer. Its convenience and labor saving value to the house-

wife have been tremendous. Unfortunately, automatic washers use much .
/ more water than the old wringer-style washer, Water consumption by
automatic washers ranges from 20 to 30 gallons per wash load, the exact
. figure varying according to habits of the user and the type of washer.
- Washers with suds savers use less water by providing for the reuse of )

wash water for a second wash load.
~ Water savings may also be acQ}éVed by;aufomatic washers that allow
the amount of water used taq be ‘adjusted for load size. This feature
enables the housewife to use less water for smaller loads of clothes.
If a washer does not have ‘this feature;'water can still be saved by
washing only when there are enough soiled clothé§ to make a full load.

v . =

Automatic Dishwashers -- The automatic dishwasher has done much to:'relieve
the: housewife of this unpleasant meafltime chore; however, dishwashers
use water extravagantly, between 13 'and 19 gallons of water per day.

- If dishwashers are loaded to capacity for each use, worthwhile water
savings can be obtained. . : ‘ Co

L 99 ' . ) g | .,gr\— 7
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It should be noted that following,éhé above procedn
water also saves energy by limiting hot water use in aut
and dishwashers (it takes energy to heat water),

»

-
WATER-SAVING DEVICES

Faucet Agrators -- Faucet gerators atre already in wide use, dgFaucets
"with aerators provide a nice even flow and reduce Splashin§ By
‘mixing water with air ‘they reduce the amount of water flo *rom a
faucet. The air added to the water as it leaves the faucet makes a - -  *
stream of air and water. This gives the illusion that more water is
- flowing from the tap than actually is. When water is left running °
to ‘'wash 'something,sas in rinsing dlshes or washing one's hands, .less
‘water, is actually used. :

‘o
. A

- X ' Faucet aerators are easj:to install and quite inexpensive. The .
following table gives cost éstimates for the faucet aerator: )

-
t

' : 4

COST EXTIMATES FOR A FOUR MEMBER FAMILY

Matérial cost 2 aerators @ $1.5Q $3.00
Labor  cost 1/6 hr. (non-professipnal)
- Total installation cost .
- Expected life (15 years) )
Cost per year . : '
" Maintenanceé and power saved per year _
Cost’ of 'water saved per year . ,
"~ 2 gpd (365 day/yr) X $.42/1000 gal - T
Cost of power saved per year
(3) (2gpd) (365 day/yr) X $.44/1000 gal.
Cost of sewage saved per year -
2 gpd (365 day/yr) X $. 44/1000 gal
. Total savings per year '
Net savings per year S. 87 - $.20
Water saved per day -~ 2 gallons

/
/
: SRraz Taps -- Spray taps are one of thg latest developments 1n¢2ater—
saving devices. These taps are actually mini-showers designed’ for use
- in lavatory sinks and wash basins. Water is sprayed from th ‘tap rather/////
than issuing forth in a single stream as is the case with copiventional
faucets. The spray allows for faster washing and rinsing with less
e water use as a consequence. When such devices are conbined [With thermo-
static mixing valves water savings of up to 90 percent are flaimed by
the manufacturer. The saving of-hot water is espec ally s
since it results in a-saving of ene‘<y/a§/ﬁgiias

',,,/,’?f”/ié//’/rg
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Flow Control Devices -- These are- used to 1nm1t the rate of flow from
shower heads ard faucets. These devices are uSually nothing more than
valves that fit into the supply lines for faucets or showers. Flow -
is usually limited to 2.5 gallons per minute from faucets and 3 gallons
per minute from showers. . Normal flow from showers, varies betweén
5 to 15 gallons per minute. Water savings oﬁ 50 fo 70 percent are-
claimed for flow-limiting shower heads and up to 50 percent for faucets.
Assuming average shower usage, more than 2,000 gallons of water may be
saved per person per year.. ‘Eimilar type of device is the thermostatic
mixing valve. These valves permit mixing of hot and cold water to
preset temperatures. Water issues fromnthe tap at this temperature.

~ In this manner water is not wasted while its temperature is belng adJusted
by manipulating the hot and cold water faucets.

)
”

Substantial savings can be achieved with flow- ~limiting devices’
in shower heads. The following table 'estimates their savings. .

L 3 ' ) Co- . * . . ¢
: * -~ . . ’

COST ESTIMATES FOR A FOUR MEMBER FAMILY

\
;-

...

Material cost flow control shower’ head @ $15; OO o $15.00.ﬂ

Labor cost 2 hr, @ $7.50/hr. o o - - 15.00

Total installation cost o DT : . 30.00 + -
Expected life (15 years) - : S o T A
Cost per year ~ o o 2,00 0 =
Maintenance and power cost per year - - ST 0

Cost of water saved per year S v 3.70°

Cost of power saved per year . B N T 4.40 :

Cost of sewage saved per. year o ’ ' ’ ' 3.90

Total savings‘per year . _ .. - T 12,00

Net savings per year ' . . - 10.00 . -
Water saved, per day -- 24 gallons v D o ‘

¢ ; ( ~
. ) 2 - .

Improved Float Assemblies -- Float assemblies of improved design are
now available at most hardware stores., These are easily installed in
most conventional water .closets and sell for about four or five dollars.
Water savings™ are achieved using these devices by adjusting them to <
- maintain a lower water level in the toilet reservoir.  Some manufacturers
also claim that their devices facilitate the detectlon of leaks.

Flushing efficiency is not lmpalred when water 1eve1s are lowered using
~_one of these devices. : .

o*

' _Shallow Trap Toilets ~-- Shallow tra F toilets are now being§manufactured

in this country, They are requ1redhby local plumbing code ;n“some' *
areas of the East. The principal feature of this type of foilet is a -
,smaller water reservoir. than: that of a conventional toilet. These toilets
use only 3% gallons per flush as compared to 5 or 6 gallons for a stan-
dard toilet. This amounts to a savings of 7% gallons per day for the -

7/

S
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. . \ . . .



average person Shallow trap toilets are operated the* same way as
conventional toilets and are no different in appearance. The follow-

ing table compares costs and savings of shallow trap" toilets

COST ESTIMATES FOR A FOUR MEMBER FAMILY *

, - ~ —
Material cost (1 shallow trap water closet) @$70.20 / $.70.20
. Labor cost &4 hrs, @ $7.50/hr. o i+ 30.00
Total installation cost ° - . : : 100.20
Expected life (ZOfyears)" St v s
Cost per year - : E . 5.01
. Maintenance and power cost per year : 0
*  Cost gf water saved ‘per year . | . 4,60 -
Cost df power saved per year _ . S . 0 -
Cost of sewage saved per year . / ' 4.80,
Total savings per year : ‘ . / } - -9.40
Net savings per year . . o /- 4,39

Water saved per-day -- 30 gallons

Flush Valves -- Flush valves are widely used in ¢ffice and other com--
mercial. buildings They do .nbt requireozﬁﬁlservbir as do conventional
household toilets. .The flush valve aut icalfy delivers thé ‘required..
volume of water to flush the" toilet with no exckss to be wasted Water
flow ceases when flushing is ‘completed. Fluanvalves are especially
adapted to installation as a two cycle system.fin which two volumes of
.water are utilized for flushing, one for feceg and a smaller one for *~
urine. This is made possible.by installing two valves in parallel in

. the water line. A disadvantage of flush valyes is that they require,
larger water supply lipes than’ are standard n most homes,‘however, th1s
would not preclude their uge. .

}
» Init1al costs of flush valves would
devices that we have thus far looked at,

and sewage would offset these costs in

table analyzes these wcosts:
¥

.gkhigheruthan‘any'of the -
t*caost reductions in water
* long run: The follewing

»°

-

" cost EstomaTes FOR A ‘FOUR/MEMBER FAMILY -

!

Material cost 1 or 2 flush valves $'Orea.

1 Valve’ ‘2lvalves

$60.00 W-\$100.00

.piping $20 .
- Lahor cost 5-6 hr. @ $7,50/hr. - , - 37.50 45.00
Total Installation cost . .. 97.50° 145.00

Expected Jiife (i5 years) L . - -
» Cost per ‘year Coe A : 6.50 9.65
Maintenance and power cost; per ear . ! ‘ W75 Y - 1,50

¥
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. - o . < . : A 2
T COST ESTIMATES FOR A FOUR MEMBER FAMILY " .
. v ¥ S (Continued) . AT ; ‘\\_3 R

. '.. . . o ) o * "\_,A. .
1 Valve 2 valves "
_Cost of water saved.per year ot ’ 4,60 7.05
Cost of power saved per year i . 0 . o .
"+ Cost of -sewage. saved per year ! . 4.80-, - 7.40 & N
Total sawihgs per year ' ’ 9.40 T 14,45

. Net savings : i
Water saved per day: "1 valve - 30 gallons, -
2 valves - 62 gallons. - .

] hd o
. .

2.15 3.30 .

o -
PN

re ) '
»" Siphon-Jet .Toilets -- Siphon-jet toilets are so called because when
flushed, water is siphondd from the toilet reservoir, ratler than emptied ¢
© by gravity flow., Such a design permits smaller volumes of watér to be = ~ °
utilized in flushing €h& toilet bowl. Toilets of this type have been
‘used in Britain for many yearsiand are now’ available in this country,
Water ‘use for U.S. models is.repdfted by the manufacturer, to be one
ﬁthird-of‘eyat for his conventional’ models. ' oy

,
~

o . An improvement to this toilet that is finding wide acceptance in .. |
Britain is the two cyclg.siphon-jet-toilet. "The difference between .
'~ this toilet and the standard siphon toilet is that thére are two separate
- flush cycles, one for-urine and one for feces, The solid waste flush™ :
cycle uses 2.5 gallons per flush while the liquid waste cycle uses .
only 1.25 gallons per fltsgf The flush ey&les are initiated by a short, Core
sharp-pull ot the fldsh,ha_d}% for the smaller amount of water, and a . .
. longerjfmore persistant pyull for the.larger amount Qf wétg%n When -, | -
these figures are compardd to the 5 to 6, gallons of water uSed to" T
~ flush our standard toilets, the tremendous potential water savings is
obviousi Unfortunately, these toilets are not as yet beihg;manufagpqred
in the United States. - e ' o

1

.y ’ b

By combinihg several of the water,saving devices'thatdhave been
‘discussed an even greater total 'saving of watgr can.be ohtained. For
Instance, if a shallow. trap toilet reservoir, a flew control shower -

' head, 3nd two. faucet aerators are installéd in 4 single home, the cost
estimates would be as in the following' table. R

. [ .
L) . . ’ -
EERN
.
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COST ESTIMATES FOR A FOUR MEMBER FAMILY

Material cost 1 shallow trap‘res.'@ §70.20 - . B $ 88.20
. 1 flow control shower @ $15 ' b
2 aerators @ $’1.50 - R

Labor cost 6 hr. @ $7.50/hr. L 45,00 -

Total installatien cost . - ’ ’ " 133.20

Expected life (15 yearg) ; : ° ) o,

Cost per year o : ) . “ 6.45
"Maintenance and power cost per year . r 0 -

Cost of water saved per year, .= . ' 8.10

Cost of power saved pér year ~k . ot : - 4,37 -
.-Cost of sewage saved per year | : 8.62 =

Total savings per"year ) 21.09

Net savings per year }4.64 -

Water saved qif day -- 56 gallons A ' : o~

.o . / ! n
. - : *
i
[ 1

Recycling” Wastewater -- The recycling of resources is a popularﬁconcept '

 that has wide implicatipns in resource conservation. Recycling has a
definite place in home water use. Various methods such as distillation,
freezing, reverse osmosis, electrodialysis, and refinements to processes
already in use- such as oxidation, chemical-mechanical removal, and
filtration show prbmise. All of these methods currently have severe
limitations which prevent their widespread adoption In most cases

. such treatment is s ly too expensive . »

e .

(O Recent Studi€s have shown that wastewaterr'from sink, bathtub, and
laundry drains is satisfactory for reuse in toilet flushing without
treatment-other than simple filtgring. Wastewater from these drains
can: ‘be*stored in a tank comnected to the toilet reservoir.” In this
manner most of the water usually required for toilet flushing can be
saved. A system of ‘this type has been in operation at the Grand Canyon
for many years.- Staining agentg .and bacteria may pose problems with -
this type of reuse. Color and murkiness will normally also be present
to a degree. This may be ~objectionable to some people. = Recycling of

+  water to, flush toilets is already in use in some water- short areas of
the country. Below is a cost estimates table for -2 home with a waste-
water recycling system for- toilet flushing ; . v e

AR




st ESTIMATES FOR A FOUR MEMBER FAMILY

-

Material cost tanks ahd.piping'@ $95 . . $235.00

' ' pump and filter @ $140 . .

Labor cost 12 hrs. @ $7.50/hr. L . - 90.00
Total installation cost ' : 325.00
Expected life 10 years (main camponents) '

-Cost per year L .. 32.50.
Maintenance and power cosd'ber year o ‘ S - 3.65
‘Cost of water saved per year = ' L ‘ 16.10
Cost of power saved per year . St : N ¢
Cost of sewage saved per year. - , v 15.30
Total savings per year ‘ R 31.40
Net savings per year R ; 4,75

"Water saved per day -- 100 gallons

-

e

)
»

Vacuum System -- In this system a vaculm.pump removes wastes from the
toilet and transports them to a holding tank from which they are fed
into the sewer line. Such a system uses a mere 10 percent of the water
required by the standard flush toilet.: This type of system is too
expensive for installation jin individual homes but it appears to be
‘attractive wh}re many ‘toilets can be joined to a central vacuum system

as in hotels qr housing developments. The effects that vacuum systems
will have on conventional sewage treatment facilities is not known.
. Many devices are available to conserve water, reduce wasteflow,
and ‘save energy in the home.. Most of these devices are inexpensive and
latively easy to install. Over the long run these devices will save
you money on fuel, electric, sewage and water bills, at no inconvenience
to If water-saving devices are adopted on a community-wide bagis, ,
- mill ons of gallons of wdter can be saved. These savings may buy
more time for planners, delay the need for expensive water and waste-
water treatment expansion, improve water quality by lessening the Joad
on sewage treatment and septic tank systems, and help congerve our ot
> valuable energy resources.. The result will be-a cleaner enviromment .

for everyone.
, . By

o

s
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PURPOSE:, .

A - !

LEVEL:

AREA:
TOPIC;

CONCEPT:

ACTIVITY:

: T & . _
To show the savings that can be made through ‘home garden-
ing. (Could easily beé tied in with a botany unit.)

b6
7-9 - - :
10-12 S J

Foods

Home Gardening

3

o,
Consumer decision making - food marketing

& N
Materials: Various containers (cut-off plastic milk jugs
would work well); rich soil; vegetable plants or seeds;’
watering bontainer33 C

Procedure: Divide the students fnto groups.;’Givg each
group a container, soil, and a watering container. 'Then .
distribute different plants or seeds to each group.. Let

* the students plant the seeds or plants according to instruc-
" tions. - - : -

!

. ‘ "i .t . “
After plants have reached maturity and vegetables are filly

developed, have the students figure cost per vegetable - -:

. (per weight unit; e.g. kg. or 1b.) including soil (if it
was purchased), fertilizers added (if any), container

(1f purchased), and cost of plant or packet of seeds.

Then, using a newspaper ad, or by a .trip to a supermarket,
figure the cost per vegetable if it were purchased. Compare.
Was the savings worth the effort? How would the savings
add up over a long period of time for a whole family?
Would the plant's vegetables develop sooner if you started
with plants rather than with seeds? If the answer is yes,
1s the time kaved (as compared to seeds) worth the extra
expense? o ‘ - R o

’ - &5 . ,

' Great Qare_wiillneed to ‘be taken to select plants that will

grow and produce ‘in the classroom.- Probably very few will -
prosper in this environment., If gardening is done outdoors,
winter weather will probably limit gardening to early fall

or late spring. In this case quick growing crops like

radishes, leaf lettuce, and spinach should be grown so"
that the students actually,do see the produce. '
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., - PURPOSE: -Introduce students to a variety of food choices and factors
, to be considered in decision making .

' LEVEL: 4-6 e A S
x 4 i .7-9 o : e . o o :
: ~-10-12 : g ; ' o e o
" AREA: . Foods . B _
CTOPIC:- . Variations in One Type f Product
. ‘ ' . . . . . . . " . - - nl..’ . v .
CONCEPT: Consumer decision making - product comyarisons s a
'REFERENCE: Teaching Personal Economics in tie. Home Economics i ,&;" ‘
. . Curriculum: Joint Council on' Economic Education; New York "
Nyt w0 T, -

- ACTIVITY: "~ Introduce étudents 'to a yariety of product choices hich"r
o '-Y_’,they must make with Just one food ‘type by preparing’four
"~ types. of" Jrangeljuice drink to be tasted and compared by

"L . - Btudents. »Use either fresh oranges, frozen concentrate, .

) oL canned juice, or powdesedlconcentrate.
. ) . V

Keep’]uices in opa containers to .prevent light oxidation
. whieh’ results in very bad off flavors.-; :

.Activities and Discussion : :

. ' . ’ N 4
jr:j o Use & score card to compare. flavor, nutritive‘value,
color, cost and Rreparation time.

2 locate information (labels) which-will enable stidents -
: E - to compare the nutritive walue of the products under . - -+’
consideration. Discuss nutritive value of fruit juice

. in'the, dlet.” . .» » . ] .
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PURPOSE:

LEVE%:
IAREA: .
"“TOPIC:

CONCEPT:

REFERENCE: .

ACTIVITY:

To' learn about food additives‘ahd the reasons’ for their
use. ' - : ) .

.

P TR ‘ " -

7-9
10-12 R

. Foods

Food Additives : T,
Consumer .decision making - food additives

~ to } ‘ .
Consumer and Homemaking 3-4, Manual for Career Education,

James C. Stewart, Comp. Knox County Schools, Knoxville, '
Temm. = * - . .

.
’

”Colle;t several different food labels for each student or

group of students. Have them study the labels to see what
additives have béen added to the food.. Assign each student
or group a different additive to research as to feason for

‘use, effectiveness, etc. (The type of product in which

. the additive was used could be a hint for further research. )-

A demonstration.or class report could be used to show
findings. - ‘ -

.

103 ' ro= ‘ +
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‘PURPOSE: Have students critically evaluate information on food pro-’
ducts in terms of health standards, costs, etc.' '

1 [ S

LEVEL:‘  S 7-9 . S .
‘ o 1o0-12 ‘ ‘
. AREA: "Foods
o TOPIC: “.Nutrftion 5f Disadvantageq People ' - -
¢ CONCEPT: ’ Consumer d?biéidn_ﬁaking'-‘ﬁutr?ti;hai'and dietary value
_ : AN X

REFER%NCE: Teaching Personal Economics in the Home Economics Curriculum,
. Joint Cothil‘qn°Economic Education, New York, N.Y., 1971,
' ) } : . - : .
ACTIVITY: Lower-incéme families are aided by measures which redistri-
) ‘bute natid élfincome. This is done principally through
‘public aid programs, transfer payments and supplemental
food- programs; o |

L]
. ¢ - ~

‘ b _
. ‘ Read newspaper and magazine articles about the current

nutritional status of people in Appalachia and other .
depressed areas of the country, or obtain information about

I, ' low income people in the local geographical area fr¢m a
" social welfare worker, county extension agent, or f@blic

health worker. - N *

'

' Pbssible ﬁroblem and discussion topics are:

1. What types of diets do these people have? What are
some of the inadequacies in their diets? Identify some
of the factors which might be responsible for the
Inadequate diets. (Limited industry and agriculture
to sustain local ecoromy; income limited due to low
salaries and/or unemployment; limited education prevents
employment, mobility, and basic health knowledge. )

-2, There 1s evidence that people with,inadequaté/Ziets
have a greater frequency of illness'compared to others
with more adequate diets. What are the costs to them
personally? What does people's .poor health status
cost the economy of the country? (Cost of labor in
relation to.output would increase, welfare expenditures

of the government would be increased.)

L -3. 18 there evidence that people in higher income brackets
' .might also have nutritionally inadequate diets?

" (Research has indicated that people in higher income
brackets have inadequate nutrition, but people in the
lower income brackets more frequently have nutritional
inadequacies. ) | o

N

119
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v

Consider the effeéc tﬂat television advertlslng

(e.g. potato cths, :pop, beer; ready-made’dishes,

baking mixes) has ‘on these people in relation to
what they want ‘to or ought to buy. NS
N / N

—~——
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. C S i : .
PURPOSE: Haje students critically evalyate information on food

pr

gducts in terms of health standards;‘oost55’etc.

LEVEL:

8 j .
10f12 '/. = \ )
o : s A
AREA: Foods /
R | LT . . -
TOPIC: alth Foods and Supplements ; . ,
‘ nd ] . S : .
" CONCEPT: Copsumer decision making -'nutritional and dietary value

REFERENCE: _Tea hing Personal Economics in the Home Economics Curriculum.
' Jo Council on Economic Education, New York, N.Y., 1971, -

ACTIVITY: Advertising and labels of food products can be a source of
; valuable.information whgn,determini how to spend the food
dollar, : . o

Claims for "health foods" and '"food supplements' should be
critically ‘evaluated in terms of health standards as well
ag the Opportunity Cost of choosing other fopds. 1.
N A
\ Exhibit some examples of health foods and locate. advertise-
1 ments in magazines and newspaper®, and on TV which make
| food claims dealing with pills, specially grown .or processed . y
\ foods; and food supplements. . .
\ .’ ! 3
o \ Possible discussion questions and activities:
# LN : . ‘ , :
1. \Analyze the statement and claims about these foods to
determine whether they represent half- truths, incomplete
acts, misinformation, or superstitions and/or analyze
he fbllowing claims: '"melts away fat as you continue
to eat foods you enjoy," 'gives you that exhilerating
f eling,”" 'Keeps you from the depths of fatigue,"
"prevents that bogged down feeling "

2.\ What are the "real costs" of these foods and/or pills -
to the consumer? (Expensive--health may suffer due to
isgions from the diet.,) : sy

{
) |3, éﬁsearch the amount of.money Americans spend annually
AT ~ on foor fads and report to the class. Are the sales
‘ of \health foods important to the American economy? "
*+ (De end ng on the amount of sales they might be quite
impo ¢

. o |
4, Who b neflits from the sales of health foodsg? - v //ff//

)

5. What P otec ion does the consumer have against fraudu-
lant health food products and claims? (Buying from -
reliable merchants, .obtaining information from consumer-ﬁg'

1z T

»




sponsored agencies ard from professional-associations; -
) ' an protection by government through the Féderab Food
: and Drug Administration.) . e
6. What would be the effect on tﬁe cost, availability, and-
quality of £ood grown without the use of pestic'

fertilizers and 1ndustry proce331ng? , : sl
! . . [ ‘ "."{-
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PURPOSE: Introduce students to nutr1tional value of variou foods
and relate this’ to congumer decision making. 1

-

LEVEL: 7-9 . \, I ' o B
- 10-12 : o ‘ ‘

AREA: - Foods:

amily

TOPIC{ Meal Planning: Consideringvthe Needs of Different}
. MemberS'o o . !
CONCEPT: Consumer decision making - nutritional and dietary alue

REFERENCE: Teaching Personal Economics in the Home Economics ‘rridulum.

- Joint Council on Economlc Education, New York N.Y., 197l

-

ACTIVITX: ' After students have gained familiarity with recomme¢nded ¢
o ©  daily dietary allowances, food nutrients, and meal; planning

guidelines, present the following menu pattern

# |

MENU* , | S
o \ ’ Y
: Broiled Chicken (3oz ) . ' /
. Baked Idaho Potato . Whole Green Beans J»
- ! Sliced Tomatoes (3 sl.) Dinner Rolls (1 roll) 1?
' with Mayonnaise and Butter '
Apple Pie (3" sérving)
) Milk (8 oz. ) ' ,
-~ R

*Indicate prices -per serving. Use frozen green -
beans, brown-and-serve rolls, and ready-made pie.

\( ' v

< AJ
< .

-57,  Have students, in groups or individually, make the following
: modifications N ,
o1, Assue ‘you have a limited budget but want to maintain
approximately the same nutritional value, modify the
above-mentioned menu so this can be accomplished

2, -Assime y you are celebrating and have a liberal budget
for this meal; maintain approximately the same nutritive
value and modif} the above-mentioned menu, :

3. Assume you are the parent of a 16-year old boy who is.
participating in a high school athletic program. His
coach suggests he eat a high protein diet. Modify the
above-mentioned family menu to meet his needs.x

4. Discuss the use of this menu. for an infant. What mod - ’
fications might be needed? *Gonsider cost’ and convenience
of this menu vs. baby food ‘ & ,

v

.
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’ e

"In each. of the caseé above have’ the studentS:

_Compute the cost of the modified menu and compare this

to the estimated cost of the basic menu given. What

differences are there? ' Identify some factors which

may be reSpqp51b1e for this difference (refer to news-

papers, and magazine articles for :economic conditions).
T A . b

I&entify éources of information available to the home-

- maker in this community ‘which would be helpful in making

wise consumer decisions in food selection. (Newspapers,

- magazines, local radio or television, shopplng guide

programs, company home demonstration agent )

Which.of the foods in the menus eém to represent the
largest proportion of the food dbllar7 Have "these
particular foods increased in price within the past

year? Have other food groups increased. proportionately
in price ‘also? What action might the consumer take in
order to show concern and/or, displeasure with the current

‘market conditions? : -

Fd

2] X . ' v 1
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\PVRPOSEE To tesé,;he,acguracy of."scientigiéwglaimé" iﬁ adver;;sing;
P . . ~ c e e 5.
LEVEL: 7.9 T )
ro-12, © 7 | o
AREA; ) ~Aév;rtis{;g * ‘
.TOPIC:‘ { Acgurac& iﬁmAézzgpising | | N v‘ . °.

CONCEPT: The_effigts,o 'advertising_on cohsumér.deqisiohimaking

REFERENCE:  “Experiment Through Wdvertising." _Gerald H. Krockover.
Science and Children, Janubry/February, 41973, pp. 28-29,

: ' : , A : - . - :
- ACTIVITY: - Collect advertising that invoyves/experiments conducted in
L a 'scientific manner. Have the students identify as-many
variables.as possiblegwhich could affect the outcomb.
o - Once these are listed, gather materials and have the stu-
<o dents test the product, keeping variables in mind, , After
data are gathered, graph or chart results. Compa égélass
results to advertisement results. What variables-did the
) manufacturer use? g?at variables did he neglect to use?

i -
‘ _
.
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PURPOSE: ‘Pro€ide a method” for making Shampo;_inéxpensively.

/LEVEL: | 4-6 - ' oy ) ‘
. . 7-9 . . l ¢ . . . . - . Fed ' B
10-12 : S -
AREA: Health
.TOPIC: Making Your Own Shampoo )

b

ACTIVITY: A good shampoo cleans hair and scalp gently. It shoutd
remove some oils, but still leave some oil. You can make
your own shampoo for less money than the store-bought type.
You can also modify the shampoo by changing the proportions
of the ingredients. Increase the soap fdr cleansing, herbs’
for conditioning, and oil for fragrance.

Materials . ! .
11/2 - 2 oz. of herbs, .such as rosemary, chamomille
12 oz. of water (dfstilled or soft water works best) S
1 oz. of castile soap C , : Er e
One or two drops of a good essential 6il (rosemary, lavender, = '
- etc,) - ' '

Procedure: Plate the water and herbs in a pot that ia not
metal. Boil, then cover'and simmer for 4-6 minutes.ITurn
the heat off and steep the herbs for 15-20 minutes. -Pour
- the material through a fine strainer and save the strained
liquid. Add the soap and.stir until the soap is blended.
Add the fragrance. i : . ) '

Note: An "acid" rinse is recommended after using this shampoo. "
It-will remove -the soap particles that often remain in your
hair after shampooing. An acid rinse can be made by- placing ‘ -
1 tablespoon’ of .apple cider vinegar in a quart of water (plus

. some‘fragranc%)é co R ) -

t
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. PURPOSE:.

- LEVEL: -

AREA:‘ -
TOPIC:

CONCEPT:,

REFERENCE:

ACTIVITY: ~

2, Disposal of unused or old medicines.

- . . oot -

To demonstrate the re1ationship between prescription and
non-prescription drugs.

"4-6
7-9
10-12

lth . N -\" ’ N
Drugs o R v

Consumer ‘pro#ection as related to drugs.

Consumer and°Hh§g¥%higﬁgS 6 Manial for Career°Education.
Knox County Schoovs, xville, Tennessee. - , :
After the deVeIOpment of some background information, the
‘class should discuss the taking of prescription and non-

prescription drugs and their effects on the body. Why are
prescription drugs.classified as such? .-Non-prescription?

Discuss:

1. Storage of medicines. , }\

4

a7
-

3. AProtection of young children.
4, Poison control centers.
ra
Encourage students to invent.'ry their

‘parehts' aid and approval) for safety
and for possible disposal of old or

wn, homes (with
.etc.-of medicines -
used ones.

- ilﬁlfs o | '. \
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N o S - St
\?URPOSE:v To provide information for making decisions regarding over-
~ the-counter medicines, ~ S

LEVEL: 7-9
10-12

poo o - _
/ AREA: Health . -
4 . ) ™~

TOPIC: Relief from Symptoms of the Common Cold
. CONCEPT:. Sources of infdrmation with~féspect'to consumer decision

: making - drugs. - ' : L d

REFERENCE: Hecht, Aﬁnabel.‘"The Common Coldféﬁﬂélief But No Cure."
. FDA Consumer, September 1976. -(HEW Publication FDA-77-3029)

* o

ACTIVITY: Read the following article. Based Qn the information pre-
sented, have each student select five non-prescription cold
<‘remedies and comment on the statements made on the package,
: on the type of relief inferred, and on the ingredients
' - included. . . h : Lo

Y

THE COMMON COLD: RELIEF BUT NO CURE .

. ;'féfter reviewing the-ingredients that go into thousands of nonprey,
“scription drug products, an. FDA advisoxy, panel has concluded that a e
‘numbe¥ of them will relieve cold symptoms but there is still no ‘cure for

onebdehankind's most familiar maladies. The panel studied some 90

active ingredients that are used in cough, cold, and related” products
. and gave its views on the safety and effectiveness of each one.

by -Annabel Hecht . B
‘Had you lived in ancient Rome you might have sipped a broth made
by soaking Allium cepa--an opion--in warm water to relieve the symptoms
- of the common cold. - In Colonial America you might have relied gn penny-

royal tea or an herbal concoction made from such unmedicinal sounding .

plants as sage, hyssop, yarrow, black cohosh, buckthorn, coltsfoot,

goldenseal, cubeb berries, or bloodroot. In grandma’s time, lemon and

horey was a favorite S?Ciﬁe, or in extreme cases, a hot toddy laced °

with rum--the amount of same determined by the age of the drinker.

Today, if you don't have an old reliable remedy to fall’ back on, :
you might take one of literally thousands of drug preparations available -
without prescription, ° Some contain ingredients réminiscentgof the -folk
medicine of the past; others are formulated with sophisticated chemical
creations. .0ld or new, simple or sophisticated, many of these remedies
will relieve some of the familiar cold symptoms, such as stopped-up ,
noge or hacking cough. But not a single one of these ﬁ?oducts--on<which
Americans spend an estimated $700 miltion a year--will ‘prevent, cure, or
even shorten the course of the common cold.- : T

~
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o " So says a paﬂel of non-Govermment experts called on by the Food
~and Drug A ministration to study the safety, the effectiveness, and the
"accuracy o claims made on the labels of some 50,000 cold, cough, allergy,
) bronchodilAtor,. and antiasthmatic drug products. The Panel is one of

17 set up by FDA to examine all nonprescription (over-the-counter) drugs
marketed in the Unfted States. The project, mandated, by a 1962 Amendment
to the Food; Drug, and Cosmetic Act which requires - that all drugs be '
proven effective as well as safe, will eventually lead to the establish-
ment of definitive Federal. standards on 1ngredients and labeling claims
for all nonprescription drugs.

.The Panel ind1cated that proper use of nonprescription drugs can be
effective in relieving cough, sinus congestion, runny nose, and some of
the other symptoms associated with colds, allergies, or asthma. But ‘-
it made clear that although these products may relieve certain symptoms
they will not cure any of these conditions.

One aspect of this class of drugs that concerned the Panel was the
relative scarcity of single. ingredient products.on the market. This is
particularly true of cough and cold remedies. The common cold is a
_self- limiting respiratory infection which lasts from one- to two weeks. R
"It usually starts with a sore throat, sneezing, and ruhny nose. After
a few days, the nose becomes stopped up and the eyes become watery.

- This is followed by lethargy, aches and pains, and sometimes a slight
fever. Cough may occur in the later stages.L Often these symptoms do

-mot occur ‘at the same time. Nevertheless, almost 90 percert of cough

and ‘cold products now .available contain a combination of ingrediefits
"intended to relieve a number of different symptoms. Only 46 of the cough-~
cold: products examined by the Panel consisted of a single active ingre-
dient -

. .
[
¢ )

The Panel said it is "irrational" take a combination product
unless each of the ingredients is necess ry to relieve the patient's
particular symptoms. Moreover, because of variations 'in individual
reactions to drugs, fixed combination may not be suitable for some
people. Consumer3 need more choice in selecting the appropriate treat-
ment for their symptoms, the Panel-'said, and recommended that all pro-
‘ducts to relieve cough' and cold symptoms ‘be available in both combination
and single ingredient form. _ . N . » . [
Another area of concern to the Panel was labeling of cough and = -
‘ cold remedies, It said labeling for these products '"tends to be overly
complicated vague, unsupported by scientific evidenee, and in some 7
' cases, misleading." The Panel called for an end tlo claims that one pro-
duct is superior to, stronger than; or contains mo&e active ingredients
than another, or is specially formulated. Umder its recommendations
such words as "cold medicine," "cold formula,ﬂ‘or "for the relief* of
colds" would be banned from drug labels. Such claims ‘suggest the pro-.
"duct will cure a cold when the best it can do is relieve specific
4 aymptoms the -Panel said T S SN
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v -Kntihistamines, a class of drﬁgs used to rélieve’snéézing and N
: watery and itchy eyes, usually associated with hay fevet and -
other allergies. - . T ~ et
. : . . e
Each ingredient reviewed was placed in one of three categores:
'Catégogz I--Generally recognized~safevand‘éffecti9e‘and not ﬁié%‘"v”
" labeled. . . ~ ' . c - Co

s v

Category II-det generally recognized,as safe and effective or .. .
. mislabeled. Such ingredients and labeling ¢laims will be removed from .

products within six months after FDA issues its final regulation on
cough, cold, and related"nonpreScrip;iop frug produgts: S

. Category III--Available data insuffilient to permit. final classifi-
cation at this time, The Panel recommended that when FDA issues its
final regulations ingredients which are placed in this category. be per-
mitted to remain on the market for a stipulated length of time if the
‘manufacturer immediately begins tests to satisfy the questions raised
by the Panel, Cte © o

. Lucky is the cold victim who has only an_annoging tickle in his
throat or a stuffed up nose. The.Panel found 7 ingredients both safe -
and effective -as cough suppressants and 14 safe and effective as nasal

decongestants.’ It recommended that one of the cough suppressants and
four of the nasal deconéestant;\which are not available only in dosage
- levels that require a prescription be made available in effective dosages

_that could be sold without a prescription. K :

o Not so ‘fortunate is the person whose cough is "mpnproductive” or .
- produces only small amounts of thick phlegm. Not one ingredient was
found by the Panel to be both safe and effective as an expectorant,
Similarly, the Panel found po ingredient both safe and effective as an

anticholinergic to relieve watery secretions ;of nosé and eyes.

. Fifteen of ‘the ingredients it studied are not genetally recognized
as safe and effective for cough and cold symptoms and should be taken
off the market, the Panel reported. One of these is chloroform, which
FDA aIready;has.banneq on the basis of evidence that high doses of it
can cause cancer in test animals.” - o

A wide array of'ingreaiedks--QZlall told--were considered by the
Panel to be safe enough, but further ‘proof of their effectiveness in"
relieving. coughs and stuffy or runny moses is needed. Scattered through-
out the 1list are names reminiscent of patent- mediéines and. home remedies
of thé past: ‘cod liver oil, slippery elm, cedar leaf oil, horehound,’
camphor menthol, and oil from the koala bear's favorite food, eucalyptus
leaves, - The Panel recommended that" these; familiar remedies--as well as
‘the rest of the 52 whose effectiveness it questioned--be permitted to-
stay on the -market for from three to five years - if their manufacturers

undertake'further tests to prove (or disprove) that grandma knew all

%

along what was good for the sqiffles., .
.’\“: A _ ! . : |
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2 ' As for the labeling of cough and co’d remedies, ;he Panel recommended
_that cough suppressants be permitted to claim that th temporarily
relieve coughs.due tcfnunor throat irritatiqn, help to-quiet. th ough ‘
reflex, or help y6u to cough less. But the labels should war that a
cough may be a sign of a serious condition and that a physﬁtian should |
be consylred: 1f it lasts more than one:heek The ‘Parel also recom- o
. mended a warning that cough suppressaﬂﬁs shoﬁld not’ be wsed for per31s- RS
~tent or. chronic coughs such as occur w smggipg;xasthma and emphy-
‘sema. In_such tases, coughing is essenti3l to rid the bfohchial airways
of mucus and other secretaions. Cough suppressant fﬁbels should not
- refer to lung or chest conditions;’ thé Panel gaid nor should they claim
" the product works by soothingmthe bronchial passages o ¢ ;
. . . . .
The Panel said expectorant labels should be permltted to claim that
" the product helps lposen phlegm or rid passageways .of bothersome mucus,
but it called for a warning against’ taking expectorants for persistent _
. chronic cough associated with smoking, asthma, or emphysema, or if ‘there
- are excessive seCretiﬁns,,except under the -advice of 2 physiQian '

i

X

Labels on anticholinengics dbuld promise temporary relief of watery .
nasal discharge or runny nose or watering,of the eyes, but such state-"
ments as 'clears nasal passages" or "openswairways" would not be permit- _
ted under.the Panel's recommendations, Consumers should be warned not K

,to take anticholinergics if they have asthma,: glaucoma, or difficulty ,
in urinating, the Panel said. L , ’ . T

. Topical nasal decodgestants, those applied directly in the nose,

present a unique problem. These drugs. help clear up, stuffy. noses by
constricting enlarged blood vessels in the -nasal passage.‘ But if they
are used. for too long a time or too frequently they can have the opposite
effect and actually enlarge, rather tharn constrict, the, blood vessels.
Therefore, the Panel recommended ‘that labeling for topical nasal “decon-
gestants warn users..not to exceed the recommended dosage and not to use

' the product for more than three days. If symptoms persist a phydician N
should - be consulted, . o - ¥ v

Oral’ nasal decongestant labels should warn against ‘use by persons

. suffering, from high blood pressure, heart disease, diabetes, or thyroid
disease unless under a physician s supervision,. the Panel said. 'An
prdducts. that are inhaled should carry the caution statement "Noé%j_
for use by mouth.V , SR '

-

. »-'.)
ApproXimately sfxﬁmfliion people in this country suffer from asthma
.. a'disease marked by wheezing, coughing, and shortness of. breath.- Many - -~
of these people use nonprescription, drugs’ ‘called bronchodilators to help "
them breathe more easily, and the Panel found 12 ipgredients gafe and SR
effective far this purpose - Five of them are now: available only by

prescription, and. the Panel proposed that they be changed to over-the-
counter status., o o s ay .:v i

T . - , e
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One of the most distressing symptoms of- the common cold is sore
throat and many nonprescription drug products claim to provide relief
for this condition. The Panel noted, however,, that sore throat can be
due to serious infection which would not be treated by self-medication.
It recommended that labels on cough, cold, and related nonprescription
‘drugs limit their claimed effectiveness to ''minor throat irritation'
and should adv1se consumers to seek medical help for serious threat-
_problems. ’ T

Time=~ released formulations also came under the scrutiny of the .
‘panel, ‘which found advantages and disadvantages in this type of medica-

" tion. Obviously it is easier to ‘take one pill instead of two or three,

- .especially at night, but variations in the rate at which ingredients
dissolve, differences in individual patient reactions, and even technical
flaws in the manufdcturing process.could mean' that the medicine could

_be absorbed erratically or:possibly all at one time. Therefore, the
Panel recommended that. a four-year period be allowed for industry, in*
cooperation with FDA, to develop suitable tests for the standardization

of all nonprescription timed-release cough-cold products and that timed- -

release claims not be permitted in labeling unless such claims have been
_ documented Ly v i ,
" Children represent a substantial portion of the consumers of cough

‘and cold remedies, yet the Panel found that information on how these
drugs affect them is "negligible or non-existent.” Lacking definitive
data,’ the Panel sought the advice of a group of experts on padiatric -
-drug therapy in developing the following reconmendations: the dose
_ for children. 6 through 11 should be half the adult dose, and for young-
" sters 2 through 5 it should be' ong quarter of the adult dose. 'Asthma
‘and ‘tough preparations should not” be taken by children 2 through.5 in
"any amount .except on the advice of a physician. NAny _product with an
dcoh@ﬂiccontent of more than 10 percent is not for ch11dren under 6,
the Panel noted . . . , : : 5

As for inﬁants up to 2 years of age, the Panel. said dosage should be -

' determined by a physician and the labels on- nonprescription drug products

‘should maké this clear. Labels should never carry a recommended dose

for these" youngsters unless the product has been demonstrated to be safe

for. them, the Panel said : : ’ :

_ In réviewing all cough, cold, allergy,- bronchod11ator, and -anti-
asthmatic nonprescription drug products the Panel studied some 90

'.active ingredients. These ingredients were divided intagsr& groups
(plys a miscellaneous c1ass1fica;ion)& ! :

N

~ff-Antitussives, which are cough sup resants
:~Expectorants, which he1p bring uﬁPmuoqs in the bronthial airways -
so it can be spit out,
" =Bronchodilators, which en1arge the’ bronchial passages to make
B it easier for peop1e with dsthma to breathe
‘-Anticholingerics, which dry up watery secretions in the nose
and eyes.
-Nasal decongestants, which open up tHe nasal passages.

. 123
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Because of variations in the way the body breaks down the two types
of drugs most often used as bronchodilators, the Panel said that single
ingredient preparations are more effective and safer to use than combina-
tion products. It aTSOLCautioned that bronchodilators not be used unless
a diagnosis of asthma has been made and then only under the supervision
of a physician. - , ‘ ‘

1

- Becaup€ bronchodilators can have adverse effects on the circulatory ‘
and cepbral nervous systems, they should carry labels warning agaiz‘;r
y persons suffering from high blood pressure, heart disease, tfroid

" disease, diabetes, or enlargement of the prostate gland, the Panel said.
Labeling also should warn the patient to seek help immediately if symp-
toms are not relieved in one hour--or in 20 minutes in the case of
epinephrine taken by an inhaler. Bronchodilator labels should be permit-
ted to claim that the product is for temporary relief or symptomatic
control of bronchial asthma only, the Panel recommended, and there
should be no suggestion that it will relieve hay fever or have any effect
on the nasal passages. . .

. The relief of hay fever should be-left to the antihistamines, the

.Panel indicated. It found 11 redients from this class of drugs safe
and effective for relieving th® Bymptoms of allergic rhinitis, "or hay
fever. Four of these are now available by prescription only, but the
‘Panel recommended that they be approved for over-the-counter sale. Two
antihistamines now used in hay fever products require further testing

+~to demonstrate their. effectiveness, the Panel said

- Although the antihistamines that are rated safe and effective have
@ low potential for side effects and toxicity they may cause drowsiness,
the Panel pointed out, and it said this fact should be made known on
the label. The label also should include a warning against use by people
who have asthma, glaucoma, or enlaqgement of the prostate gland unless
under the supervision of a physician. :

Acceptable label claims for antihistamines should be that they are
for the temporary relief of runny nose, sneezing, itching of the nose
. or throat, and itchy and watery eyes as may occur in hay fever, but not
for the relief of nasal symptoms, such as stopf®d up nose, pasal stuffi-
ness, or clogged~up nose, the Panel said. .

Although antihistamines are widely used in the treatment of common
.cold symptoms, the Panel said there is "little valid evidence" thdt they
are effective for this purpose. Claims that antihistamine§ are effective
for cold symptoms have not been substantiated By appropriate research,
the Panel said, but it suggested ways these drugs could be testegd for
the common coId.

N

The Panel considered a number of ingredients which are often found in
nonprescription cough-cold preparations, but which did not fall within
‘the six main categories vpder review. These included. antihistamines
added to some cough- -coldProducts ‘as a sedativé or sleep aid. ‘The Panel
questLoned the validity of adding an antihistamine to#*a cough or cold

Ty . , . ) . -
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. '
preparation for purposes of sedation and recommended that 'such combina-
tions be taken off the market. But it said combinatioéns that include

an antihistamine "for restful sleep" should be allowed to stay on the
market provided testing is undertaken by the manufacturer to establish
an effective dose. ' S

ness of caffeine, which is added to'ste,cough—coLd products to counter-
act drowsiness caused by other ingredients, and phenobarbital, which is

R

‘added to ‘offset central nervous system stimulants.

« The Panel also_called f§£ ad&itional testingftd,prove the effective-

a - : . _ . -

Label claims that vitamins, when used either alone or in comb;né-.
"tion with-other products, are effective -as cold preventives or cures
should not be permitted, the Panel said. But the Panel added that.
manufacturers should be allowed to use vitamin C.in cold products for
three years if they want to do so in an effort to demonstrate its .
effectiveness, on the condition: that n9/c1aims are made about the vifa-
min C.- : ' S~

/
/
/

The Panel's report, the culmination of three years of study 'of this
vast array of ingredients, is advisory in nature. It was published by
FDA in the Federal Register to allow for comments from industry and
consumers. After reviewing the report and the comments on it, FDA will
issue final standards for acceptable ingredients and labeling claims for
. cough, cold, and related over-the-counter drug products’. As a result,
many products may have to be reformulated. and labeling  and advertising
claims may have ‘to be changed, a process which may take place even

/

before the final standards are issued.
// ’
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INGREDIENTS:

. -
Cough and Cold Remedie§

WHAT THE PANEL\SAID

N\

as safe and effective and are not mislabeled \\é!,
' Nasal Decongestan

Antitussives (cough suppressants)

Codeine ° X

*Codeine alkaloid
. Codeine phosphate

Codeine sulfate
. Dextromethorphan

* Dextromethorphan hydrobromide
Diphenhydramine hydrochloride

Expectorants .

none

|Anti¢holineé;iés |
none I U 0

The Panel found that the following ingredients are not generally recog-

Ephedrine
Ephedrine hydrochi ori e
Ephedrine-sulfate \ B
Racephedrine hydrochloride

S
:

Naphazoline hydrochloride (topical)
Oxymetazoline hydfochloride (topical)
Phenylephrine hydrochl ide

(oral/topical)

Phenylpropanolamine bitar rate (oral)
Phenylpropanolamine hydroc loride

(oral) \
Phenylpropanolamine maleate
Propylhexedrine (1nha1ant)
Pseudoephedrine hydrochloride
Pgeudoephedrine sulfate (oral)

nized as safe and effective or are mislabeled.

AntituSsives

Hydrocodone bitartrate
011 of turpentine (oral)

Anticholinergics

Atropa belladonna (inhalant)
Datura stramonia (inhalant)

Nasal Decongestants
. .

Mustard oil (topical/inhalant)

0il ofvturpentine (oral)

" Expectorants

Antimony potassium tartrate

_ Calcium iodide anhydrous

" Iodized lime

Chloroform
Hydriodic acid syrup-

Ipecac fliudextract
Potassium iodide

" Squill

Squill extract
0il of Turpentine (oral)

1256
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The .Panel found that there are insufficient data to classify the following"”
ingredients. It recommended that .these 1ngred1ents be permitted to
remain on the market from three to five years if their manufacturers
immediately begln tests to answex the questlons raised by the Panel

' Antitussives ‘ Nasal Decongestants
Beechwood creosote - ' Beechwood creosote . ..,
Camphor (topical/inhalant) - Bornyl acetate (topilal)
Caramiphen edisylate . Camphor (topical/inhalant)
Carbetapentane citrate ' © Cedar leaf oil (topical)
Cod liver oil o o 1-Desoxyephedrine- (inhalant)
Elm bark L Ephedrine (oral)
Ethylmorphine hydrochloride - Eucalyptol/eucalyptus 0il
Eucalyptol/eucalyptus oil , (topical/inhalant)

- (topical/inhalant) ""Menthol/peppermint oil

Horehound (horehound fluidextract). . (topical/inhalant)
Menthol/peppermint oil 0il of turpentine (toplcal/inhalant)
) (topical/lnhalant) B Phenylpropanolamxne hydrocﬁlorlde
Noscapine o (topical)

(noscapine hydrochloride) - ~Racephedrine hydrochloride (oral)
0il of turpentine - . ‘Thenyldiamine hydxochlorlde (topical)
(topical/inhalant) "~ Thymol (inhalant) "

Thymol ‘ : Ephedrine hydrochloride (oral

Ephedrine sulfate (oral)

Anticholinergics
Atropine suifate (oral) o .
Atropine - (d, -d1 hyoscyamine)

(oral) ‘ L
Scopolamine (1- hyoscine) (oral) o ‘ .

'Expectorants
Ammonium chlo{?de Piné tar . P
Beechwood. creosote Potassium guaiacol sulfonate
Camphor (topical/inhalant) . .Sodium, citrate
Compound tincture df ‘benzoin _ . Syrup of pine tar

‘(inhalant) - \\\ Terpin hydrate .

" Compound - ‘white p1ne compound : Terpin hydrate elixir R
Glyceryl guaiacolate - "~ Tincture of benzoin (1nha1ant)
Ipecac Syrup © Tolu -
Menthol/peppermint oil ' - Tolu balsam

(topical/inhalant)- Tolu balsam tincture

011 of turpentine L _AWhite pine -

(topical/inhalant) ' .
Eucalyptol/eucalyptus oil ' v
(topical/inhalant. - + -

Extract white pine compound.'f'
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Allergy RemediesjjAntihistamines)

'The Panel fohnd that the” following ingredients are generally reco nized

as safe and ffective and are not mislabeled,

Brompheniramilne maleate ' Methapyrilene hydrochloride
Chlorpheniram ne maleate Phenindamine tartrate .
Diphenhydramine hydrochloride: Pheniramine maleate .
Doxylamine succinate . S Promethazine hydrochlorid'
Mefhapyrilene fumarate . Pyrilamine maleate

Thonzylamine hydrochloride

R

.'The Panel found that there are insufficient data to classify the following

ingredients., It recommended that they be permitted to remain on the
market for three years if their manufacturers. immediately begin tests
to-answer the questions raised by the BPanel.

Pnenyltoloxamine citrate o S o
Thenyldiamine hydrochloride (oral)

W ’ » P
.

Asthna Rcmedies (bronchodilators)

The. Panel found that the follog%;g ingredients are generally recognized

<

as safe and effective and are n mislabeled

Ephedrine S . Epinephrine hydrochloride (racemic)
Ephedrine. hydrochloride : : ‘. Methoxyphenamine hydrochloride
Ephedrine sulfate S ‘ Aminophylline .
Racephedrine hydrochloride Theophylline anhydrous

Epinephrine . . Theophylline calcium-salicylate
Epinephrine bitartrate h Theophylline sodium glycinate

The Panel found that the following ingredients are not generally recog-
nized as safe and - effective or are mislabeled

Atropa belladonna (inhalant) : Pseudoephedrine hydrochloride -
Datura stramonia (inhalant) Pseudoephedrine sulfate R
The .Panel found that there are insufficient data to classify the follow-
ing ingredient. It recommended that this ingrédient be permitted to
remain on the market for three years if the manufacturer immediately
begins tests to answer the questions raised by the Panel.

'Euphorbia'oilulifera-

!
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FUkPOSE:

" LEVEL:

ARER:;

. TOPIC:

CONCEPT:

‘)CTIQETY:

3

To have students become aware of the relationship between

trade names and cost.

" 7-9
10-12

Health R

'Dru&s

!

Sources of, information with relationship to consumer

decision makilg - drug cost comparison

After some background on the compa;ison of generic and
trade name, drugs, invite one or more pharmacists to dis-
cuss this- matter with the class. Ask the pharmacist(s),
to the extent pOSS1b1e, to concentrate-on drugs commonly
used by the consumer. :

A

129~
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. PURPOSE: To have students become aware of the wide range of infor- -
mation available to consumers.

LEVEL:

»

7-9
10-12
AREA;“. Health
TOPIC: Drugs _ : o ' .
: CONCEPT: Sources of information with relationship to consumer £

decision making - drugs

REFERENCE: "Drugs". Science Activities, “John Paul Eddy, February, .
n 1972, pp. 42-45. ,
: T

Over a two- week period, have the students collect all
articles from popular magazines and newspapers dealing
with drugs. . These can be' posted on a bulletin- board, . p1aced
in a scrap-book, or displayed in another manner. Student
should be made aware of differences in "authority" of 1

. Information.

ACTIVITY:

o
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PURPOSE: = To find out whére'certain"drugs originate and how this
relates to cost. . .
LEVEL: 7-9 ’ . .
10-12 , ‘«
| AREA:  ° Health -
TOPIC: ' Drugs - L

Y

CONCEPT: Factors which affébt.coéc‘of drugs

REFERENCE: '"Drugs." Science Actiyities, John Paul Eddy, February,
. 1972,'pp.‘4%~45. .'_y . ~

ACTIVITY: Have the -students make or take' ready-made world maps and

' ) mark the major drug producing countries, the drug(s)
produced in each, and research the manufacturing of the drug.
Have students look for relationships between origin of
productiop and such factors as cost, amount of processing,
etc, ' : '
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 PURPOSE:

LEVEL: -

AREA:
TOPIC:

® CONCEPT:

REFERENCE :

ACTIVITY:

" this to consumer decision maklng.

7.9 | J

\ , : .
Obtatn information on the effects of drugs and relate ‘

\
+

10-12

'gﬁealth

L]

Drugs L 3

Biological effecté\of drugs in relationship to cd;Shher
decision making.

"Drugs." . John Paul Eddy, Science Activities, February,

1972, pp. 42-45,

Have students search the library to get information on
hqw different drugs affect the human body. Compare the'
results and report on the findings to the class,

Consider use, storage,and_disposal of drug items.

.

& .

~ .' vv 1:323 . R o
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fURPOSE: 'Prepare a slide-lecture demonstration which relates the
' effects of drugs to consumer decision making. :

LEVEL:  10-12 )
AREA: Health o ‘ .' . '1' ' ’”T . i‘ .

i TOPIC: . Drugs.‘. ’ ; - —
CONCbPI; | Biological effects of drdgs in'reletionship to consumer

. decision making N o e

REFERENCE: "Drugs. - Science ActiV1ties, John Paul Eddy, February, Lo
: 1972, ppo 42-45 L . ) , 1

© ACTIVITY: Have the students prepare a slide- 1ecture demonstration -
s N describing selected characteristics of drugs commonly used
by consumers. Included should be pictures of various drugs -
. ..in the making,.if the class has access to 4- drug manufac-
- ~ turing firm.” If you have a nearby college that is willing
"to help, you could copstruct slides showing some hiochemical
diagrams and’ chemical reactions of certain drugs. Content
should be selected to show the ,effects of drugs on the
‘human (to the extent possible) -and the reasons for each
effect. . o

Th\s presentation may’ ‘then be shown to other science c1asses,
to/other high school and juniof high students, depending
w . pon the appropriateness1of the content. !
¢ " If there is sufficient time and interest the c1ass might
* repeat this procedure, gathering 1nformation'about 111ega1
drugs and their use., + .. e :

’
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PURPOSE: ~~ To provide information for Qaking'decisions‘regarding
B medical care. : Lo : . o

LEVEL: . 7-9 . ' S e ‘
10-12 . o ;. -
.‘.AREA: H'ealth .'. ’ | . L . :1 Tt . S i o ;*.'\;‘.' -'. ; ‘{-
TOPIL: | MedicaIKCare-' T ‘.f*ﬂ BT .
‘CONCEPI Consumer decision making - medical care . _ ~ S )
. v o . ' -
REFERENCE:* Suggested Guidelines for Consumer . Education - K-12 The
‘ President's Committee on CorfSumer Interests, Washington, o ‘
, . D.C., November, 1970. . ' . . ‘ 5
ACTIVITY: After some background on medical care, have a doctor, R i
- nurse, or ‘hospital administrator discuss with the class N .

basic factors involved in choosing a doctor, hospital on )

o ' medical care. in general
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PURPOSE: To provide information on the- action of shampoos. - _-?;ff:}L.
’ o - - - : R REEE
LEVEL: 7.9 . . ; oy - N A
- 10-12. SR = :
. . 5 |
AREA:; . Health A %
TOPIC: . . Shampoo SRS T SR R R
- CONCEPT: . Sourdes of. information with respect to‘consumer decisionaiﬁ,ﬁffﬁ_ﬁip
\ Mking-. . ~ . ) ', . LT " ) :. . .‘ NS

) Mo R T LR
REFERENCE ; "And Now ‘a Word About Your. Shampoo.“_ “FDA Consumer,,. '
_ “Harold . C.,Hopkins, HEW pub{ﬁkacion No.” (¥DA): 76-5002
- - March ' 1975 T,
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ACTIV;TY: 1, Have each student comment ‘on what they now use for -
: » . °. . washing 'their hair. Do they like it; what do they -
) believe it is supposed to do have they ‘had any, o

problems with'it? ‘a , b

P e L,
2 Have the students read, che attached article. IL they ,
.+ have not had chemistrﬁ, they may need.some as }§ ance .
"4 . with some of the terminofogy. /Encourage them to.use -~ L
"~ adictdonary, and if you don't: know the words hawe o

‘chemistry teacher or another Zcience teacher ekprain CE T

any tqrms they don't understand*

‘o ',V VR w0
3. After reading the article h ve the students write I
a report on the product the «currently use and on% L
. ,\

., " other product. S R A

.- 4. Make & lfist of those. producﬁs;reviewed and’ spen 4 class K
G period or two discussing thengrious products. ; ‘

0

s
pne of the- most interesting distinqgioA
syqthe%ic detergent shampoo, used to 3§ eange“
.used ‘to cleanse the rest of the body'g"é
'under the law to be a cosmetic and the?

\ jhair, and toilet, soap, T -,
g§¢that’ the former is-considered
.'-btér is not. :
5&% ' vl ' .
Both may contain fragrance i) d- other substanees, and these L
may "be rubbed, poured, sprinkle“ praxed on, introduced into, or o
~ otherwise applied to 'the himan body or"any par»utherepf for* cleansing,;p
. beautifying, promoting atéractiveness, or &lte 'AE the appearance,?,g:_j
which is:the way{the ‘Food, Drug, and Cosmetic fg*‘of 1938 defines a '
cosmetic._ But the ‘same law specifically exclud §,80ap’ from this
definition of a cosmetic and-it is thus exempt %¥fom FPA regulation;k{

e
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In 1938, "the cleansing agent in mos$t if not all shampoo was soap,'ﬂt'

.80 the shampoos of that era were nof, covered by the\law. ~‘Today, the
.cleansing agent in most shampoo is a, synthetmc detergent rather than:
soap. ‘And: because shampoo containing a_synthetie’ detergent falls -
‘within the. legaI definition of\a cosmetic 'most of' the products-that .
dominate today 's shampoo:, market are so classified ' v

Synthetic detergents may have been a cloud nq bigger than your
hand in the late 1930 s, but when they did come, éhey swept through’
the cleansing business like a hurricane. It didn't take the cosmetics
people long to discover that these synthetic chemicals had properties.

; especially desirable in a shampoo and that other properties could be

incorporated to make them even more desirable. These properties--and ;~.f

their effec;s--probably are familiar to every television viewer.

without at’ least’ one nymph loping inwslow motion across: .grassy, glades

under a bouncing, billowing halo of feminine glory hile an f-screen
_‘voice archly iiisists that it could be you if You'dh Y0 know what?

Street construction” ‘erews and _pedestriang paralyzed as eir.mass

masculinity is sideswiped by a silken-tressed sylph out on the avenye for

her morning undulatton? . Elevator passengers elevdted and blind dates

struck dumb by a radiant-maned creature close enough for comfort? .

- Acres of skin, scalp,‘ 'd smirks emerging from showers with secrets

that refuse to keep’, A gossamer-topped tot dreamily enduring the = -

camera's gaze while' er gossamer-topped look-alike mother hums to. her, '
‘'one gdthers, of:thel magic bottle they share? . Qr 4- bit of good news -

- for blondes, brunettes, and. redheads ‘who weren't born that way’

é, Depending on your ability to remember brand namES, you-caﬂ?have e
hair so clean it squeaks, possess tresses’ that ' can' t tangle oritpusle,
‘get back something you had as a tyke, ‘own a’ product you can t ose or

_the housework slide if you know your way to the right. shelf‘at‘the
drugstore.; For paying your money and making your choice,’ the right
“-one, you.can have hair with. body, smoothness, softness, sheen, lustre,
highlfghts, fragrance, and mawna; eability, locks- that stay locked come. "
: hail high wind, or humidity,

_While thése matters could be of concern to the, Federal Trade
Commission in its monitoring of advertis1ng for claims that may be:
. False or misleading, they are ‘not within FDA's regulatory domain.
FDA's authority under the Food, Drug, and Cosmetic (FDA) Act to regulate

Can you imagine watching your favorite ‘TV show, or anybne else s,

synthetic detergent shampoos, anng with other'cosmetics, falls. consider-'

ably short of the comprehensive kind of :jurisdiction the Act- authorizes
for regulation of foods and drugs.;,The maker of a cosmetic is not

. required, as is the. sponsor of a- new drug, to. obtain FDA approval before .

.markéting to assure that the pnoduct is safe ‘and effective. And ‘cos- |
metics makers, unlike food processors, are not required to obtain«n.'

FDA c1earance to. use new additives (Except for color additives) in their
products, - e ' ST
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- A shampoo, however, whose label claims that it can alter bodily

functions--suqh as correcting and preventing conditions that produce

~ dandruff--automatically becomes a drug and subJect to either the over-
the-counter drug monographs now. being developed by FDA or the 'New

. Drug" requirements’ of the FDC Act. When these claims are made for a’
new drug,, either prescription or over-the-counter, safety and efficacy

" must be $roved to FDA's satisfaction. The over-the-counter drug mono-
graphs will list permitted drug 1ngredients0gthose generally recognized
by experts as safe and effective. ,

?\

:'The law does hold the manufacturer of a synthetic detergent shamipoo
or other cosmetic solely responsible for safety in its use. He is
‘expected to use ingredients about which there have been no questions
of safety, and to perform adequate studies with test animals and humans
for new ingredients or combinations to make sure his product is safe
to use before he puts it on the market. FDA must trust that the - ,
.manufacturer has fulfilled his responsibility when he offers a new

" product. Should adverse reactions occur, FDA- urges the consumer to
notify the manufacturer and the Division of Cosmetics Technology,
Bureau of Foods, FDA, 200 C St., S.W., Washfngton, D.C. 20204, or:
any FDA office around the country. '*The manufacturer is also urged to
provide FDA any information learned from,consumers about.adverse reactions
.and FDA.provides prepninted forms for more convenient.reporting. Such
reports are a“signal for FDA to 6ok ‘into the matter and, where neces-
sary, take regulatory action under _the FDC Act, which prohibits the
.. marketing of misbranded products, * those which have false or misleading
"'labeling or other violations of labeling requirements, or ‘those that T
contain%a harmful substance. . : : Co

' The advent of synthetic detergents in the past few decades haSgJ",;:h
of course, revolutionized cleansing and cleaning chores, whether houge< <+*
hold, industrial, automotive, or cosmetic. Synthetic detergents are
uclassified as anionic, cationic; -nonionic, or amphoteric, depending on;
.the way the ions behave in water. To some degree, all have" the capacity:
«to break down the resistance barrier between the water and the:dirt,

011, or other material on the surfacé: to be cleaned, and allow the
material ‘to be rinsed away. Synthetic detergent shampoos sold for
‘adults are uspally of the anionic type; for babies and children, of

tﬁé amphoteric type, or amphotefic mixed with-the anionic type.

Cationic synthetic detergents are not usually included in shampoos as
deﬂergent agents. .

The major advantage "of synthetic detergents over soap in shampoos }
is their efficient functioning in hard water. Soap, an alkali salt
of- fatty acids, .works well in removing. dirt and grease from surfaces,"
but- in hard water, which contains a relatively high amount of calcium
in’ solution, the calcium reacts with the soap to form deposits of a
gummy material called "soap écum." The familiar ring in the bathtub
. 18 composed” of these deposits, to which dirt .and other undissolved
matter in the- water may adhere. Such scum can form on the hair duting
» shampooing with soap and hard water, dulling its lustre and making it
difficplt to comb unless rinsed ‘with some substance that will redissolve -~

. . )
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the scum, Soap s foaming and c1eans1ng action is reduced according touﬁ,f
the degree of hardness of the water. ' Synthetic detergents do not react
‘with the calcium-in the water ‘and scum deposits do not form, even in the
hardest water, though the detergent or c1eansing action may itself vary'
depending on the kind of" synthetic detergent USed and the kind of

foreign material to be. removed wr

. Fe o
. Tage
. e tv,.

Many synthetic detergents of various types have been formulated
by, chemists into shampoos, and some have been’ combiQed with soaps in
shamﬁqos

s

st FDA has been especially concerned about use.of the’ stronger synthetic

ﬂgdetergents in shampoos. Shampoos containing cationics -as germicides

» and nonfonics as cleansing agents have been found capable of‘causing

" severe ¢ye irritation and occasionally permanent eye injury. Those )
coritaining mixtures of cationic and nonionic -synthetic detergents have
a high potentjial for- permanent eyelinjury, and reputable manufacturers
generally avoid marketing them. Some. syntheFlc detergent shampoos
also have been found through consumer experience” ‘o cause allergenic
skin reactions in some -users, although”the number has been low consigi\-

14

ing the millions of pacKages of synthetic detergent -based shampoos

When édap was sti11 the thing for hairwashing, the scum that formed

_ to dull ‘fhe” hair’ s lustre was often reduced ox, eliminated by following.

' up-with a rinse of such acidic substances as' v1negar and lemon -juice.
‘The belief still persists among’, %ome consumers that vinegar and lemon
juice are needed, even when a synthetic detergent shampoo is used.

But such shampoos generally don't require the use\of these substances
because:no scum forms, nor is the extensive 1ather\§orma11y expected
,'necessary for many synthetic detergents td® perform an adequate
cleansiig job. ' The combination of soap with secreﬁ recipes and ritual

.. that the Gibson Girl, the Flapper and Vamp, tHe MIt" and "Oomph" girls

thought guaranteed them enchanting tresses wduld cur1 the lips of today's

moré sophisticated consumers, who have a widechoice of shampoos or
other commercial hair products Labeled tolperform specific cosmetic.
functigns, - ¢

'.t

.

' In some synthetic detergént“shampoos there are newly developed
additives called conditioners, which enable the user, tn forget the

v hundred brushstrokes of the past and still have enough hair lustre and
sheen in sunlight to dazzle a doorpost. There are conditioners to
give hair the appearance or feel of softness, to create or enhance
'lustre and sheen; to impart smoothness and lubricity to the touch and
make combing or brushing easier; to give the hair "body,' or somewhat .
more bulk, for special hair configurations or coiffeurs, to add "tex-
ture," the appearance of stronger strands or vibrancy; and to retain
"set," that ‘is, contrél frizziness or "flyaway" resulting from excessive
dryness, static e1ectr1city, and other causes, and allow the hai
be kept several hours in a desired position. _ . s f>

Shampoos have came,a long way since the days when their ‘cosmetic
functions were confined pretty much to cleansing and scenting the hair.
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- -The, ‘consumer now: learns, not far ﬁasf/toddling, that shampoos perform ¢
f,other magic, The.consumer s obvious desire for a shampoo that will

. perform additional cosmetic functions. traditionally done by rinses or
other applications after shampoolng has.affected both the aim and the
claims of the shampoo maker. The big difficulty in achieving this

aim i3 that if a shampoo is unusually effective for one function, it *®
may be correspondingly less so for another. For this and other reasons,
many shampoos under development may go back to the laboratory instead -
of into the marketplace. Most of the problems are related in some
degree to the c1eansing effectiveness of the synthetic detergent.

. qu one shatmpoo product perfoirm several cosmetic functions as

" well as after-shampoo conditioner rinses? The answer is probably not,
but manufacturers :continue seeking te develop ,shampoos that perform

as many as possible. The biggest rub is the synthetic detergent. '
The more thoroughly it removes dirt and other unwanted material, the
more likely it is to irritate the scalp, strip off hair dyes and tints
put on by the consumer at séme effort and expense, remove the natural
oil left on thé hair from the hair gland secretions, or neutralize

the intended effects of some conditioning 1ngredients in the shampoo.

Among‘conditioners that have*Peen used in shampoos to produce
various cosmetic effects are eggs, proteinaceous substances ot ptotein
derivatives, glycerin or propylene glycol, and ethyl alcohol. The manu-
. facturer's difficult objective is to produce a shampoo that cleanses
"~ effectively, yet ‘is mild enough to have minumum effect on desirable

characteristics, either. natural or produced by conditioners in ‘the

shampoo. . : : i

When,egg is included in a shampoo, FDA regulations permit the word

"egg' to be used in the name, as ''egg shampoo," only if there is the
equivalent of one whole egg for each "shampooing" in the container; ’
egg may be mentioned. on the label by such statements as ''shampoo with -
egg" or "contains" egg only if egg‘constitutes at least 2 percept of
“the. product. : : -t

It should be understood that protein magerials used in shampoos,
or for that matter any other conditioning 1ﬂ£redients, cannot feed’
the hair roots to make the hair "alive," since hair is dead tissue.

The Conditioners in shampoos are not normally adequate to conceal
damage to hair that may result from use of chemicals such as dyes,
blhaches, waving or straightening mixtures, or from intense heat used
to. ‘curl or‘'straighten the hair strands. Spedial conditioners usually
are needed after shampooing to mask such damgge. . .

Shampoos labeled for use on normal d®y, or oily hair are formu-
lated by controlling, the strength or amount of the synthetic detergent,
whose ''defatting' action removes oil from the hair} and of the condition-
ing additivesg that alleviate or offset this action.
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How a shampoo looks, its viscosity, its clarity or opacity, its N
color, how it smells when being applied, how it feels to the touch,
‘the amount of lather it produces, its packaging, and whether it-is,//
liquid, <cream, gel, 'or paste, all may affect. the consumer's choice
of a product and thus'are considered by the manufacturer along with
performance when the product is being developed, priced, and marketed.

., One purpose of shampooing is to rgmove dandruff--small flakes of
dead skin that shed from the scalp. When dandruff is shed from the
scalp in scales larger than normal, it- becomes unsightly, either in
the hair itself or when it falls and clings to the outer clothing.
Shampooing can help alleviate this problem. A medicated shampoo labeled.
for dandruff control would be the best choice if flaking is very.heavy.

A medicated shampoo, whether prescribed r sold over the\counter;
.contains drug ingredients specific for al iating or eliminating
- certain conditions, such as those that result in excessive dandruff.
As such it is a drug, not a cosmetic, and the manufacturer is required
either to market it in accord with FDA's over-the-counter drug mono- _
graphs being developed or, i new drug, to demonstrate to FDA before
marketing that it is safé as wellyas effective in performing the claims
made for it on the label. ' -

Some shampoos are labeled for babies and young children, .whose
hair does not commonly receive frequent deposits of hair sprays or
other hair products. Baby shampoos usually are made from the amphoteric
synthetic detergents, some of which are comparatively stingless and
nonirritating, and these shampoos do not normally contain such added

ingredients as perfumes, which may irritate the eyes. ' Most baby shampoos‘

are formulated by the manufacturers to' have minimum irritation potential,
Because of the number of consumer complaints FDA has received about -
- eye injuries, the Agency is considering proposal of a regulation to
require certain warning statements in shampoo labeling. Depending ‘on
the results of laboratory animal tests to be established in the regu-
lation, manufacturers would be required to display a particular warning

in labeling. The regulation would also specify the kinds of ingredients- -

or combinationslof'them that FDA-considers to be too dangerous for use
in shampoos. ' : R '
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PURPOSE : To provide inférmation on the effects of the pH factor in o

’ shampoo.
'LE~VE.L:' © 10-12
AREA:  Health
- TOPIC: -The pH of Hair Shampoo
CONCEPT: Relationship of pH to hair cleansing, hair conditioning:

and ecological balance of the scalp.

REFERENCE: "The pH of Hair Shampoos." .John J. Griffin, Robert F.
‘Corcoran, and Kenn, K. Akana,  Journal of Chemical Education;"
. Vol, 54, No. 9 Sept. 1977, pp. 553-554.

~ACTIVITY: _ Attached is an activity related to pH of hair shampoos. .
The discussion presents the procedures used, data obtained,
and how pH ranges-affect hair. Your data may be the same .
or different depending on the amount chemicals used in the
shampoo 'dnd the technique you use for determining pH¢ You
may also want to comsult: the Consumer Reports to- obtain
their latest data.
B : :
This can be a class activity or a proJect for a group«of
students.. . :

P
'

THE: PH OF HAIR SHAMPOOS.

During recent years the topic of pH has been introduced intd
commercial hair shampoo advertisements. Claims of pH control not only
-improving the tleansing of hajr but also making hair shinier bounc1er,=
and stronger are found in. these advertisements.

Folloéin;\a discussion and laboratory assignment in measuring pH
by different conventional techniques, the topic of pH effects in hair
shampoos developed.in a Freshman Science class at Hull High School.

. 'The following questions were generated by the students. What pH's would
be found 'in hair shampoos? What effect would the pH factor have on * .
cleansing hair? What pH would be good for a hair shampoo? In response
to these questions the students were invited on an assigned day to bring
in different hair shampoos and related toiletries for pH determination.,'

Measurements of the pH of the various shampoos and rinses_were then
repeated under controlled conditions as part of a Junior class proJect

»

Experimental ’ . . v i . ,
All pH measurements were made with a, Chemtrix, Type 4O0E, ‘pH meter,

using a Broadly James combination electrode with the toiletries in a
thermostated water bath at 25.5 £ 0.5°C. The reproducibility of this-
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pH system was > +0.1 pH units on the non-expanded scale when used in the
PH range of 2.2 to 9.2. The meter was calibgated before and during use
by standard buffer solutions. Dilutions were made by adding 10 ml. of
each toiletry to 90 ml. of distilled water. ’ ' S

The. toiletries reported in this s:udy»wére purchased between June,
1975 and May, 1976. o B

" Results

'

The pH values for the more popular brands of shampeos, both con-
centrated and dilute, are reported in Table 1. The corresponding measure-
ments for the creme rinses and conditioners are reported in Table 2. _
Slightly over half of the shampoos tested.were on the acid side of the .
pH scale. The pH range was from 3.3 - 8.7. All of the creme rinses
and conditioners tested were acidic with a pH range of 2.6 to 4.8. .

Discussion ‘ o .
The Relevance of pH in Hair Cleansing o o
The>cleansing power of a shampoo generally refers to the abilz;y

- of a shampoo to remove grease, dirt, and foreign matter from the hair
,.and scalp. Grease originates in the hair as sebum, a substance .

» -~ composed primarily of glycerides (50%), waxes (20%), squalene (10%),
" and fatty acids (5%). These substances are secreted by theé sebacious

glands into the hair follicle cell. Sebum moves by capillary action up
the shaft of the hair and gives the hair luster and pliability. ‘Over-
secretions and assumulated secretaions can cause hair to have a greasy
.appearance.’ The cleansing power of a shampoo is primarily characterized
by the detergent used in the shampoo. - I

A detergent molecule. is composed of two functional groups: the
polar or hydrophilic group and the nonpolar or hydrophobic group. The
function of the polar group is twofold: to attach itself to the hair
'so as to aid in displacing the greasg from the hair and to maintain the
detergent's solubility in water. . The nonpolar group's function is
to aid in displacing the grease as well as assisting in the emulsification
of the grease. Whether the pH of a shampoo is high or low.does not -
indicate the cleansing power of the shampoo. Hair shampoos are adjusted
to 'a pH which among other things is compatible to the nature of the
-detergents within the .shampoo. : . .

A good shampoo should not remove all oils from the hair and scalp.

This promotes ideal.conditions for scalp diseases. Human skin has a
natural acid layer on its surface with a pH between 3.0 and 5.0. This
acid layer is caused by the lactic acid-lactate buffer pair secreted
in the eccrine sweat and the fatty acids produced by the sebacious

. 8lands. The fatty acids within this layer iphibit the growth of certain
bacteria, -especially streptococci. In addition, unsaturated fatty acids,
especially those having an odd number of carbon atoms, afford a natural
protection against fungus infections such as ringworm. Undecylinic
acid, for example, is used in "medicated” shampoos.
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- Creme‘Rinse,an4/qr Conditioner o RN pH . S pH after

g o Toow o dilution
S __ - i \ c
-, B i . : B i@
Weéﬁa Balsam Instant Conditioner 2.6 . 3.5
Plasticare pH'Balanced Conditiomer 2.7 3.1
Clairol, Long & Silky Conditiomer 2.8 3.3
Clairol, Long &-Silky Extra Body . . 1
Conditioner v o . 2,90 3.3
Alberto Balsam Conditioner 4 © 2.9, *3.5
Harrison Lemon Creme Rinse SE 3ot " 3.0 |
Earth Born Creme Rinse, Avocado - 3.0, : 3.1,

Herbal Essence Creme’ Rinse &'
 Conditioner

Tamé. Conditioner (dry hair) .
Tame pH Controlled Creme Rinse, -
iLemdn Up' Creme Rinse. O
Breck Creme Rinse "

Table 2. pH of Creme Rinses and Conditioners -

”~
)

The Relevance of pH in Damaging Hair : -
. 5 » N ,‘ "ﬁ
Hair consists of groups of amino acids interconnécted forming long :
polypeptide chains. The polypeptide chains are kept in a fixed position
relative to parallel polypeptide chains through drmolecular bonding -
from side chain amino acids. _The side chain amino acids constitute
approximately 507 of the weight of hair kezatin. °

L3

_The side chain bonding co‘ﬁé‘iég:s"é’ the fpll g types

1) hydrogen bonding, espECiallyhfhat ] adjacent amide and
carbonyl groups B

o
C==10*"+%*H— N

2) an acid group from one side chadn intéraéting ﬁicp a-basic
group on a parallel protein forming a salt bridge
—— C00~.. .+NHq—

3) cyétiﬁe disulfide bonds linking adjacent ﬁolYpeptides
. o ‘
— CHy ——§=——8§-—— CH, — |

In water the hydrogen bonds are reversibly broken;'thisyaccounté for
' the ease in manipulating wet hair. In.strong acid solutions, pH of

1-2, both the hydrogen bonds and salt links are broken, ‘but:-the hair is
able to maintain its integrity through the disdlfidg bonding. In the
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isoelectric region for hair (approximate pH‘4-6) the normal charge
distribution remains unchanged and hair .is least swollen and has its
maximum wet strength. At a pH of 12, all three bonds. are ‘broken with
a subsequent dissolution of hair. Commerc1a11y available depilatories,
such as "Neet" and "Nair" contain strong alkaline ingredients.. At
25°C.; the pH values for "Neet" and "Nair" are 11.5 and 11. 9, respectively.
Robinson has indicated that shampoos of relatively low alkalinity
pH of 8.5, can produce damage to hair cells in the form of split ends.
This is particularly true for long hair which has been subjected to
- repeated shampoo treatments over a two-year period at a typical Shower
_ . temperature of 40°C. A cumulative effect reduces the disulfide bond
.+ . content to the extent that splitting occurs Cuticulér erosion is

K

“ .+ 'readily visible on these ends. ; P SURT

-The Relevance of pH for Hair Conditioningﬁﬁgents _%H(t

v

In hair there are approximately 1.5 times as maﬁy ac1d¥%'amino
~acid side chains available for interaction with basic amino 51de chains
from adjacent polypeptides. This means that when salt bonds .form between. .
an acid carboxylate group on one polypeptide and a base (ammchium) group
“on a para11e1 polypeptide, there will still be a large number of excess
ac1d side chains. These are normally neutralized by ammonium,_sodium,

or other available cations, but can be selectively exchanged by making
~available (as in certain toiletries) a high concentration of a particular
cation, or by the addition of a cdtion with some surface activity

The addition of polyethylenimines which become positively charged -
at a pH of 4 to a shampoo of similar pH results in igs uptake on hair,
especially damaged, hair, and ‘reportedly improves compatibility and
' manageability, Other cationic materials can also condition the hair by
reduc1ng e1ectrostatic attraction .

Laden and Finklestein using dye solutlons demonstrated that the rate~'7

and extent of sﬁrptihn of dye in hair could be modified by changing the - -
pH o£ the system' fmom,which sorption occurs. The sorption of collagen
derived peptides om”peroxide damaged hair has been demonstrated to be an
,equilibridm phenomenon governed by the pH of the peptide solution. "
2ot
The pHOoﬁ ehhldxnn s Shampoos

Shampoos manufactured for use on infants and children should be
formulated to avoid skin and’eye irritation as well as eye sting. Eye
sting can be minimized by the use of_shampoos buffered to a pH close to
that found in eye tears. Solutions entering the conjunctival sac with a
pH ahove 7.8 or below 6.6 will produce unpleasant sensations. Extended
studies have indicated the pH of lacriminal fluid to be approximately
equal to that of blood with a PH of 7.4.

Eye irritations can be produced by one or more ingredients within -
the shampoo. Consumer Reports chemists found that several commercially
avdailable hair shampoos caused iris and cornea tissue irritations to
rabbits used as test animals. .1.4(4 ‘ . - P
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- Conclusions
‘ —_— , . . T,
The pH of shampoos and hair conditioners has ‘been ‘shown to be impor-
- tant not only for cleansing hair, but also in terms of improving and
enhancing qualities of hair, minimizing irritations to the eyes, and
stabillzing the -ecological balance of the scalp.

_ Commercial advertisements have effectively stimulated students to
explore beyond the classroom to find a relationship between the concept
of pH and its use in a practical and applied sense.

3
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, PURPOSE:

LEVEL:

AREA:
. TOPIC:

ODNCE?T}

.REFERENCE:

A

ACTIVITY:

 To test the effectiveness oijdifferent insecticides.

Students should wear safety glasses.

7-,9” ' . :
10-12 o IR

Product Testing '{@
Insecticides ;\-'

Consumer decision making'-'product'compariSOn

"Investigdating Insecticides."”" Science Activities,
James E. Murphy, May, 1972, pp. 30-32.

‘Materials: 10-12 mosquitq larvae; 1 stereoscopic micro-

scope; 1 petri dish or similar glass dish; 1 pipette or

- medicine dropper; 'several kinds of household spray insecti-
. cides; safety glasses; adequate ventilation.

" Procedure: Several days before the day on which the experi-

ment is planned, ask students to brfhg‘spray insecticides
used at home. The mosquito larvae should also be on hand
a few days ahead of time so the students may observe them

" and become familiar with their structure, function, and

behavior. After making their observations, they should

_ give a brief summary of the parts and principles in opera-

tion for circulation, respiration, digestion, movements, aad
sensation. A list of the differences between various larvae
should also be COmpiled

Next, let the students design the experiment(s) they will
use to observe the effect of the insecticides on the larvae.
Variables such as the amount of insecticide and time period
should be kept in mind. -Also, control groups should be
used as a basis for gomparison. Before the experiments
begin, the procedure should be reviewed in class to see

the soundness of each student's approach in light of the
points mentioned aboVe.

During the experiment, have the students work in twos, one -
observing the larvae through a stereomicroscope, and the
other recording time and applying the insecticide. The
insecticide should be applied only for a second. or two, and
the students should be cautioned against its potency The
activity should be performed in a well venghlated area.

" .

Data obtained in the activity, information on the insecti-
cide labels, and any other pertinent information can be
used in arriving at-comparisons.,
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PURPOSE " To test phosphate content;b fertllizers and/or deter- ]
gents in relationship to, wh L brands are least harmful to -
the water supply. o

"- .
e

LEVEL: 7-9 .
10-12 g ‘ ’
AREA:' : .froduct testing - ’ i%w ;
TOPIG: Phosphates id’Fertilizers and betergents_
:iidONCEPT: | .Consumer decision making - environmental factors

. “n '{,1 .
- REFERENCE: "Phosphate - Some_Studies of How It. Affe%ts Our Water."
: Science Teacher, -Ann, L. Abeles, February” l972u pp. 53-56.

—

ACTIVITY: Materials One phosphate test kit (LaMotte or" Hach) wh1ch
will measure 10-50 ppm. phosphate; 500 ml., distilled water,

" one 100 ml, graduated cylinder; a few grams fertilizer or‘fg*
detergent two 150 ml. beakers; two stirring rods; one
balance capable of weighing to tenths of a gram; one: marking
pencil or labels; one 1 ml p1pette, two 100 ml volumetric
flasks.

Procedure: N ‘ .

1. Dissolve 1 gram of detergent or fertilizer in 100 ml. w
distilled water, or dissolve in a volumetric flask and
dilute wjith. 100 ml. distilled water. Label this "first
dilution."

"2.. Pipette 1 ml. of the first dilution into another
volumetric flask and dilute to 100 ml.. with distilled
water, or put the 1 ml. in one of the beakers and add ,
99 ml. of distilled water. Label this "second dilution."

3. . Follow directions for phosphate analysis included with
the test kit. The analysis will give the ppm. phosphate
in thé second dilution.

’
ot

4. Calculate the-concentration of phosphate in the first
' dilution and in the detergent or fertilizer as follows:

- a. Since the second dilution was made b iluting the .&}_'
S first solution, 1 to 100, the concent™ation of the

first dilution is 100 times what was measured with
}the kit.

.,

b. The first dilution was mage by dissolving 1 gram of
N sample’in 100 ml. water, so again the concentration
Sy of phosphate in the sample is 100 times greater than L

the concentration of,the. first dilution. _ Vi
Repeat with other s —ETEE’and compare results,
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PbRPOSE: " Compare actual soap contept in different brands.

R

Ny
b >

LEVEL:  ° 7-9 4;;?jﬁ; _—
| o-t2 et

S o v
IES Viaes

mn‘ ‘.'-":i "Soaps
CONCEPTE'. Co?sumer decision making - product comparisons

REFERENCE: Consumer Edication: A Modél of .ah Interdisciplinary R-12 -

. ‘»Curricqum”Approach to Consumer ‘Educdtion Processes. ".‘fdw*f
. _ C. Raymogd Anflerson and L.,N";anglovannl " Mass. State
Deptf' of - Ed., ‘Boston, April 19744 % R

~ "'7,-.' =~ o

ACTIVITY: After discussing watef'aS'a‘cieaning agent and aiso’the
. <’composition of soap, take samples of different ‘brands..
i Wéigh each, then heat to remove any water. Reweigh.
L Determine volumé before and after hegting to determine

density. This will aid in determining those brands which,
contain large quantities of 'air. . Record data on a chart ¥
and determine the amount and cost -of the water’you buy .f
with the soap. Decide which ‘brands are the best buy based
on your results and rank accordingly. - :

V/
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PURPDSE ~-~To see if -there are performance differences between /]
R i \expensive alkaline batteries and Less expens1¢ejbatter1es.” '
g f ' : . S ":m? o 2 "
" LEVEL: . 7-9 : - .
10-12 o L
AREA: Product Testing
TOPIC 'fDry Cell Batterie& A EooE
’ " . / e “ T
CONCEPT Consumer decision making - product comparisons ;’._",‘
:f?REﬂEEENCE: "The Business Department Studies Science. Science Activ1- “Tf;=‘
[ R TRSON ties, Roger M Records, July/August 1974, PP’ 6-8. T

ACTIYlT§§. Materials: Shoe box, . solar celI flashlight ammeter;ﬂfl"
TUUE batteries to:beztested v

. ﬂ

- . . al CL
Procedure" Obtain two “new battefies of the same'brand In
. 'the “shoe box, attach the solap. cell to..one".end; "Place the
flashlight in' the bottom" of the boxk’ §0 that the 1ight is
centered .on the’ solar cell Connect the solar dell to* the
ammeter. .."_3 _'b{;:a. , i

As the batteries hear out the light w111~dim and the cur- "+
rent reading on- the ammeter will drop off Vhen batteries»
' are worn out, figure cost per hour and compare. : '
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3wPunrosE:'.. To compare the effectiveness of" phoSphate detergents, '
% non-phosphate detergents, and ° soaps. .- -
B S T < S A <
E LEYEL:“ 79 e R e
10-12 - . - .~ o
AREA— Prodéct Te-sting I R
-'TOP;C . Detergents and Soaps
bCONCEPT _ Consumer decision making - proddtt comparisons , B
REFERENCE Soaps, Detergents, and the Environmentu... ‘The Soap and'
- “ Detergent Association;. 475, Park Ave. South; New York, N.Y.
j~g‘n » 10016. Problems with Current Phosphate Replacemeﬁt Materia1s.‘
T 5‘* v ‘Féderal Trade Commission Hearing, April 26 1971 BT .

f'ACTTVITY: -Divide the students into five lab teams.- Give each team Y
© one 4" x 4" square of soiled’ fabric and 2’ quart jars: filled
with hot water.- To one of the jars of hot water:
Team #1 adds 1°Tbsp.‘phosphate detergent_u_uf .
. Team #2 adds™1 Tbsp. “soap - : ‘
Team. #3. adds 1 Tbsp. soap and 1 Tbsp. washing soda .
Team #4 adds 1 ‘Tbsp. non-phosphate detergent -
Ieam #5 adds nothing{to the watér (control)
After each team adds their particular soap or detergent to'
X f- the water; agitatexthe jar. . Add the 'square of fabric. =1’

:fjb - “. Cap the jar .and shake for a'given period of tims. Remove .
- :“ the fabric" and place in the other Jar. Cap,.and agitate
I 1 rinse. _ y,..»_-h ’ B .‘ . i

'f-{ Compare c1ean1in§ss of the fabric swatches. The experiment -
could then be run again, using a different type of material/

e for fabric s&atch and again compare the results. IS
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PURPOSE: To provide a technique for detecting the presence of lead .
' in obJects ‘and products commonly in use.

'LEVELY , - 10-12 5, =

‘AREA;:. Ptoduct'tésting . rff. ..' .A: ;.: o :.' ' o
TOPIC: Testing ;or Lead in Cdnsumer Producte ) |
anéEPT:- Consumer dec1sion meking - potentiﬁl»ggétamlnants :

4 ﬁ

REFERENCE: Toth, M. Jane, Cikach, F. S., ahd Frankovits, N D., Maple'
- Heights City School District Environmental Educatlon Program,‘fw

]
B

. ' 'Final Report, Maple Heights, Ohlo June 30, 1977, p. W-2,

ACTIVITY:  Put your sample in a test tube with a few cubic centlmeters
* of 0.1M acetic acid. Slowly heaf the mixture to boiling'
over your Bynsen burner. (If you are testing a piece of
o pottery, heat the: aaetlc ac1d to boiling first. -~Them - A
: carefully rinse the acetic acid around the in81de of the’~° )
R .. pottery and pour it back into your test tube ) Cool the =
B, . test tube and. its contents in running water from the_tap.
. Add 1 cm3 dithizone solutlon.ﬂ St0pper the test tube with a
e * cork. and shake it v1gorogsly 'for 10- secorids. Run a known
oo positive by placingél cm” lead nitrate solution, Pb(NO3)2,
+. and 1 cm” dithizone in a second tube, ' Shake’ this tube, *
© " Run a. control, u31ng distilled water and dithizone. Record
your results.® Compare your results with thpse of other
members of the class.. Was" there,lead_ln your sample?

[

. ' . } LEAD TESTS (RESULTS) " - ;
. ) . . K 9 J. Pad v'.
_ .. Jgk . . .
Description of | Aecetic Ac1d P031t1ve Results * Negative Results
Test Object Time v (Lead) ' » (No lLead)
t, * , .
o o S - ‘ ﬁﬁé?)
~ :‘.;-- 4 ’
« k) g
! ] ::‘3 4

.a' ‘?‘ | - -.4 - 1‘51
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_ PURPOSE:

« LEVEL:
* AREA:

[ 4 .

' TOPIC: .

CONCEPT:

- *REFERENCE:

ACTIVITY:

“basis. o : LN

“ Lol :'
L ]

~

To test the effectiveness of different antACids, using a
stmulated stomaqh . ) - .

- ! \
| : )
l@dZ , v P _ v
" Ca . - . ' 4
. . . & . ' -
' Product Testing h
‘ : * ‘ . : - ' ) « ‘u
" - Antacids, . * C e .

:'Consumer decision makiné -;product compgrisons

"Excess Stomach Acid Treatl!nt - A Chemistry Laboratory
Project." Stience Teécher, Bob Graham, December, 1973,

-'ps 48, Idea #22n

LA simulated stomach is made of a 250 ml. Erlenmeyer flask
‘to-which 5 ml., of 2 M HC1 acid are added with a pipette.

The acid is fairly concentrated to react rapidly. Various

;medications (Tums, ‘Rolaids,’ Milk of, Magnesia tablets, etc.)
- are tested individually and separately by adding a tablet
to the acid and allowing the reaction to subside. Tablets

may be tested on a per, tablet basis or a "prescribed dosage"

-

4
S . e !
7 : R

The residual acid is then t1trated using 0. 25 M NaOH and

‘ phenolphthalein indicator. ‘A titration of the 2 M HC1 acid

is run so that the efficacy of eachjmedication ‘can be

‘ assessed in terms of 0 25 M NaQH~( T*”-’

The data should be suitably presented on a bar graph and
the results discussed

' . - ’ “ * :
LN - . . 1 . .
i . . .
R K -., . » .
.
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PURPOSE: To. compare the quantipy‘of vitamin C in various fruit-
' drinks by.determining the amount of the vitamin in each.

-

LEVEL: 10-12 S |
o : Y M
AREA: Product Testing ‘ :
TOPIC: .  Vitamin C in Juice Drink °
CONCEPT: Consumer decision mdking - product comparisons
+ . ACTIVITY: | ' e o

“ . Ascorbic acid reduces the oxidation-reduction indicator dye, 2, °
" 6-dichloroindophenol to a €olorless solution. At the end point, excess
unreduced dye is rose pink in acid solution. ' The vitamin is extracted
and titrated in the presénce of phosphoric acid - acetic acid or A
metaphosphoric acid - acetic acid. - sulfuric acid solution to maintain
. proper acidity for the reaction and to avoid autoxidation of acid at -
" high pH. T - '

'

Reagenté

_ Extracting Solutioﬁsﬂ! 1. Metaphosphoric acid - acid stabilizing
extracting solutions. Dissolve, with shaking, 15 g glacial HPO
pellets or/freshly pulverized stick HPO3 in 40 ml of HOAc and 200 ml
of Hy0; dilute to about 500 ml, and filter rapidly through fluted paper
dnto a small.glass-stoppereq bottle. «+ (HPO3 slowly changes to H3PO4," but .
_if stored in refrigerator, the solution remains satisfactory for 7-10
'd‘ays.). - IR ) ’ \

2. Metaphosphoric acid - acetic a;id'- sulfuric acid solution.
Proceed as in. (l), but.use 0.3 N‘H2504-in place of H,0. :

e

-

N Ascorbic Acid Standard Solution. Accurately weigh 50 mg of USP'¢ ﬁ
.-«,ascorbic acid reference standard. that has been stored in a desiccator
" away from direct sunlight. ,Transfer to a 50 ml volumetric flask; /

dilute to volume immediately before use with HPO3-HOAc solution (1 ml =
1 mg ascorbic acid). " R ' )

Indophenol Standard Solution.- Dissolve 50 mg of 2,6-dichloroindo-
phenol Na salt' (Eastman No. 3463) tHat.has been stored in a disiccator !
over'sodailimé, in 50.ml of Hy0 to which has been added 42 mg of .
NaHCO4; sHake vigorously, and when the dye dissolves, dilute to 200 ml
with H20. Filter through fluted paper into amber glass-stoppered
bottle. Keep stoppered, out of direct sunlight, and store in refrigerator.
(Decomposition products that make end point indistinct occur in some
batches .of dry indophenol and also’develdp with time in stock; solution.
Add 5.0 mg of extracting solution containing excess ascorbic acid to .
15 ml of dye reagent. If reduced solution is not practically colorless,
discard, and prepare new stock solution, If dry.dye is at fault, -obtain
new specimen). : _ I Ty -

. .

- _:‘_153;3_ . ' . ‘. ‘.:' . é‘.




{1
Transfer three 2.0 ml aliquots of the ascorbic acid standard '
« solution to each of three 50 ml Erlenmeyer flasks containing 5.0 ml of
- HPO,-HOAc solution. Titrate rapidly with the indophenol solution from,
"a’ 50 ml burette until ‘light, but distinct, rose-pink persists at least
.. 5 seconds. ' (Each titration should require about 15 ml of the indophenol
solution and titrations should check within 0.1 ml.) Similarly, titrate
3 blanks composed of 7.0 ml of the HPO3-HOAc solution plus a volume of
Hy0 approximately equivalent to the VO%ume of indophenol solution
used in direct titrations. After subtracting average blanks (usually
about 0.1 ml)‘ from standardizing titrations, calculate and express the
. concentrdtion of the indophenol solution as milligrams ascorbic acid
- equivalent to 1.0 ml of reagent. Standardize indophenol solution daily -
with freshly prepared standard ascorbic acid solution.

- 2

Thymol Blue pH Indicator--O 04%.» Dissolve 0.1 g of indicator by
triturating in .agate mortar with 10.75 ml of 0.02 N NaOH and dilute to
250 ml with H20. Transition.range: 1.2 red-2.8 yellow. Fisher
Catalog Ne. 5-985-B, or equivalent is suitable.

Preliminary Tests for Appreciable Quantity of Basic Substances

. Grind a representative sample or express contents from a capsule and
add ca 25 ml of HPO3-HOAc solution. Test pH by placing a drop of
thymol blue indicator on pestle’ or by using spot plate. (pH s 1.2
indicates appreciable quantjties of basic substances.) For liquid .
preparations, dilute representative sample approximately twofold with
HPO3-HOAc solution, before testing with indicator,

[y

Preparation of’ Sample Assay Solution

For Dry Materials Containing No Appreciable Quantity of Basic
Substances. Pulverize sample by gentle grindihg, adi};P03-H0Ac solution

and titrate until sample is in suspension.  Dilute w HPO3-HOAc
solution to measured volume. Designate this volume as V ml

(Use !pprox1mately 10 ml of extracting solution per gram of dry
~ sample. Final: solution should contain 10-100 mg of ascorbic acid“per
100 ml.). : . . . . D
’, " For Dry Materials Containing Appreciable Quantities of Basic
Substances. Pulverize sample by gentle grinding, add HPO -HOAc—HZSO4
solution to adjust pH to ca 1.2, and triturate until sample is in sus-
pension., Dilute with HPO3- HOAc solution to measured volume. . Designate
this volume as V ml. . .X S
- ' ; ~
- (Use ca 10 ml of extracting solution per gram of dry sample. Final.
solution should contain 10-100 mg of ascorbic acid pet lOO ml.) T

For Liquid Materials. Take quantity of sample containing ca 100,;mg
of ascorbic ‘acid. If appreciabel quantities of basic substances are
present adjust the pH to ca 1.2 with HP03-HOAc H»S0y solution. Dilute
with 'HPO3-HOAc solution to measured volime containing 10-100 mg of"
ascorbic acid per 100 ml. Designate this volume .as Vml,
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 where A'is the average milliliters for sample titrapion, B the average

Fof'Fruit and Vegetéble Juices, Prepare the'jufce by mixing

\thofougﬂly by shaking to insure uniform sample, and filter through

absorbent cotton or rapid paper. Prepare fresh juices by pressing well-
pulped fruit and filtering.. Express juice of citrus ‘fruits by one of the
common devices used for squeezing oranges or lemons, and filter. Addgiﬁp

aliquots of at least 100 ml Gf prepared juice to equal.volumes of KRN
HPO3-HOAC solution. Designate total volume as Vml, Mix, and, filter " 4.
through“rapid folded paper (Eaton-Kikeman Eﬁ: 195, 18.5 cm, or equiva-, : .-

@ [y

g

. . . R

Determinition

. Titrate three sample“aliquots each containing about 2 mg of ?gcbfbié _
acid, and make blank determinations for correction of titrations as, ’
explained for liquid materials using proper volumes of HPO3-H0Ac solution
and H90. If approximately 2 mg of ascorbic acid are contained in sample
aliquot withxvqlume-%¢$§ than‘7lm1,radd’HP03-HQAc soltition to'give 7 ml

for titratiomn. y . L Lo s

<.

P . . ’ "'_'/‘\', .. X » . .~ .
mg ascorbic acid per g, tablet, ml, etc. = ¢A '~ B) X‘(FAE) x (V/X) «

milliliters for sample blank titration, F the millilgrams of ascorbic ,
acid equivalent to 1.0 ml 6f indophenol standard solution, E the “number. -
of grams, tablets, milliliters, etc., assayed, V' the initial assay -
solution volume, and X the volume sample:aliquot titrated. . *°
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'~ PURPOSE: To investigate variables influencing gasoline consumption.

) A
Wi

LEVEL: 7-9 ) e
10-12 o .
) %
AREA: ’ Natural Resources

'TOPIC . Conserving Gasoline in Automobile ‘Travel -

CONCEPT Consumer decision making -}factors in:automobile travel

ACfIVITY: Gasoline is rrently pnoduc”d’f#om*oi ” natural resource
_*" that cannot replenishéd; . *it:ig also; bécomingvmqre
. . 7. expensive as world supply decreases. ghere are 3 number of
S variables that influence the’ mileage A cat cdn obfaln
Some of these variables ‘relate to nhé phmsiqal, haracteris- ;
tics of the car, some to the area in which the? ear is driv 30y

ty

.and others ta driVing practices of the driver, it nn?yf;-

]

v Liste below are some of the variables. These variables can
. -be refined by consulting Consumer Reports or a similar )
“ publication to make a scale for each variable--from the most .
- v economical equipment, from the most’ effective driving
> ' practice to the least effective driving practice.

R T, Equipment Variables

a, “The’ weight .0of the car and the size of the eéngine .
_ - have_the most effect on gasoline mileage., A car.
L ' - that, weighs 4,800 - 5,200 1bs. will use about
' twice ‘the amount" of fuel as will a car of 2,400
. to 2, 600 ibs.' :

.

b. An automatic transmission normally reduces the gas
. mileage (compared to a manual transmiss1on)

» S " Ca Optionalcequipment, such as air condit&oners and
Nyt o . and other items, reduce gas mileage by added weight
and also bx operations.
4
d. Radial tires will increase gas mileage over bias—
ply tires. Savings vary with the type of car, type
of tdire, and driving conditions. . Coen

¥
:::::

e. A properly tuned car will usually obtain _
' at least 5 - 8% better mileage.," . T -

s .

2. 'Dtiving Practices " ’.;;5”®"

[}

a, The rate of acceleration is an important variable in
_gasoline _consumption. Moderate acceleration w111
‘usually save 10- ZOA over rapid acceleration’.
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C.

Driving Conditions””

a, -

consumptlon%,,

$hort tft 1p3'inCrease gasoline consumption; .

Gasoline mileage is usually at a maximum between
35 and 40 m.p.h. with no rapid or exten31ve Speed
change s.

" Extensive changing of speed (fast to slow and slow

to fast) decreases gas mileage.

Use of the brake and driving in low gear ranges
decreaﬂas gas mileage. :

Warm-up or 1d11ng the engine increases the . consump-
tion of gasoline. The amount used varies with the.
type and size of the engine. Substantial savings
can be obtained by reducing idling in a car with a
large engine., v

R '

Hilly or mountainous terrain increases gasoline
consumption.

“«
-

Y
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» PURPOSE: - To learn to read an electric meter and to show the savings

that come from wise electrical use.r C \A
' LEVEL: - 7-9 L
110-12 '
AREA: , Natural Resonrcea
TOPIC: Electric:.Meters . ﬂ:--fuféiﬁi
CONCEE?}_: Energy -use and cost :

'ACTIVITY ‘Aftér some background on reading elec&rip meterAiythis
/"homework" activity can be done: = - e
o
-Have the students keep track of the amount of electricity
. - used for a period: of time, such as one week. Then have
them figure cost using information..gathered from t
‘ company. The following week have them ask their

s using the -oven for several things;atﬂa time"instead
£ heating it up separately every time,’é&tc." Reqord amount
used and again figure cost and savings -over the last. period.
Recognition can be given to students demonstrating the
savings of energy. The actiVity can also include gas or
other energy sources.

© ~ Note: Power company public relations personnel would
probably be able to provide or suggest a resource person.

iy
. e
i .
8
s .
. \ . -
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PURPOSE: To investigate various factors rclated to the use ofvwood

.forvheating. . i T
a . [ o
LEVEL: 7-9 . P ‘ '
. '..:c'.;:{,y 10_ 12 . '2;‘ s . ., Co ..I,__vv.
wl" 1 Es o . 'c"
. AREA: Natural Resources wi
) : ‘¢;§Zyu
TOPIC: ’ Heating Fuels _ Lo
CONCEPT:". Copsumer decision making - comparison of fuel.costs.

/.
REFERENCE Toth, N. June, CiRach, F. S., and\??ankov1ts, N. D P
. Maple Heights City School.District Envirommental Education
} - Programs; Final Report. ‘MAple Heights, Ohio June 3?J/19
i "' .'pp. 1 4 e . S

ﬁéTIVITY; Many people are convédfting frpm other fuels tp/Wde to heat
L gir homes or heating parts their homes witH'wood fueL

‘Table 1 gives the approximate{weight: and heating value per
cord of different woods, both green and air- dried .

Vo
i N

TABLE 1; . .

“":.SPECIES WEIGHT AVAILABLE HEAT
RIS GREEN AIRrDRIED GREEN AIR-DRIED
~  Pounds Pounds Million - Million
LR .r - : v - BTU BIU N
Ash - - . 3,840 3,440 . 16.5- 20.0 -
Aspen - 3,440 2,160 . 10.3. 12.5
Beech, American 4,320 3,760 17.3 21.8
Birch, yellow 4,560 3,680 . 17.3 21.3
Elfl, American 4,320 2,960 14,3 17.2
Raple, red 445000 . 3,200 15.0 - 18.6
ple,, sugar 4,480 3,680 18.4 21.3
Oak, red - ST 5,120 3,680 17.9: 21.3
Oak, white 5,040 " 3,920 - - 19.2 22.7
@Hne, eastern white 2,880 2,080 12.1 13.3
Air-dried means with 20 percent moisture in terms of oven-
dry weight, or 16.7 percent in terms of total air-drfed
weight. One BTU (British Thermal Unit) is the amou t of
’ heat required to raise the temperature of one pound
water 1'F. Available heat equals calorific value, minus
loss due to moisture, minus loss due to water vapor formed,
minus loss in heat carried away in dry chimney gas. Flue
© - temperature 450°F., no excess air, (Data supplied by
s 'Forest Products Laboratory, Madison, Wis.)

13 s 9~ )
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Table 2 shows the relationship betwaenuSPec1es, pounds
‘per cord, usable fuel value per cord and the pfice per cord
- equivalent to oil at 42¢ per gallon. Keep in mind that:
' this table was computed using 65% oil burner efficiency
and a stove efficiency of 507, Furnace €Fficiencies

' " “typically range betwg€en 50-75% while wood stove effiéiencies
S ’ range from 157 for f fireplace up to 85% for air tight
) ‘?\ . stoves under optimufn conditions. cos
N / ) ) : : , ‘:
e
TABLE 2
AVERAGE DENS{TY - POTENTIAL . PRICE/OORD
lbs/cord 7 ' USABLE TUEL @50% "EFFICIENCY :
S .20%; Moisture. . VALUE PER CORD “EQUIVALENT TO OIL - ™
SPECIES' i

vCONTENT ' ((BTUs) - AT 42¢/gallon

White Oak ;" @ “-{4 400 | 30 800, 000 ;' $71.14
“Sugar Maple ] 4,000 . 28,000,000 - - $68. 61
American Beech ' 4,000 28,000,000 7 $64.68"
Red 0Ok 3,900 - - 27,300,000 © _ . $63.06
‘ o P ' R
" .. Yellow Birch - 3,800 26,600,000 . $61.44
White Ash . 3,700 25,800,000 $59.83
American Elm . 3,400 33,800,000 .- $54,97
Red Maple = 3,400 ' 23,800,000 $54.97
Paper Birch 3,400 23,800,000 54,97
. Douglas Fir 2,900 21,400,000 T T-$49.43
- y
Eastern White i 2,200 - .~ 15,800,000 $36.49
Pine ’ ' ‘ - '
Activitzﬁl: Stove Design .
_Homemakersareturﬁing to wood for heat as the price of
heating oil goes up." Problems have arisen, howeve;, in the
. transition from oil heat tggwood heat due to the lack of
homeowner experience ‘with the convenient an&,safe méthods
. of cutting, splitting" and burning wood. In this activity,
~_ you will be thinking of ways to improve stove eff1c1ency,
) wood burning convenlence and stove safety.
% i ';". )
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Part 1 - dtove Desipn

Design, using proper drafting techniques, a wood ourning stove
that incorporates the following features: e

a. inexpensive materials . S o

S Lot

oy . .

R EAT : b. ease of construction f e ‘Ta.' .o
e c. dupability* -~ - = ' N
o d. heat output control . DU A
e. minlmum creosote buildap in flue T vt
f. ease of ‘operation: . " L
g. 5beauty VR e . o
e . - h. "safety "in operation ' BT
;;?f;u‘#J_Tf‘i. .efficiency ' . e 0 .

Make a draw1ng of your design., Outline how - your stove satis-
fies each of these design features, Optional list con-
struction materials and their- cost. List" construction

; procedure. L g } -k.' o _

. ER '7ﬂi"‘5 b

Part 2 - WOod Burning ConVenience

¢ a . T

S

S List ten ways to. maké wood" ‘heat more Convenient (1 e.,

- ' decrease the number of times the wood, is handled, combine

storage and drying facilities) List and describe. specific

‘ tools and facilities that would make ithe handling and burning

- of wood easier. (i. ‘e., house modifications such as enlarged

a2 " basement Openings -attached wood - sheds, etc ) Optional
‘sketch one or more of your ideas, ' :

3

Part 3 - Safety,~ . ﬁ

. Insurance rates for homeowners who burn wood in space heaters
are ‘higher than for homeowners -who burn oil, The Righer
rates are in part,due to the number of improperly installed
‘and poorly operated stoves which cause house. fires. Call '
-your local fire inspector and find out what- safety precautions .

W © are necessary for 1nsta111ng and operating a wood stove.’

~

Activitx'Z: Cost of U51ng Wood Fuel

Part 1 - Comparison of Wood Fuels to Other Fuels

Use the data +in - Table ‘1 to ca1cu1ate the cost of the most
common green and air-dry wood, in your area to (1) coal,
€2) fuel oil, (3) Plped gas, (4) bottled gas, and G) <
e1ectr1c1ty..

o ' Part 2 - Ccmparison of Cost of Green Wood to Cost of Air- . .
g Dried Wood .. » iﬁ - .\;

"

" Use the data in Table 1 to determine a reasonable difference é
-tO*expect in the cost of a cord of green wood compared to
the cost of. a cord of air-dried wood -

!

o 1.(ig5 < -1(31
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PURPOSE . Tofinvestigane‘ratesfof consumption of various resources.

LEVEL % wob
10 12 S \
J?AREA??T. . ﬁitural Resources.b - “' . :'1 : '
“ﬁ"&déxc: S, Consumption of Natural Resources ,‘U | f o
".deCEfTi‘ :JRelationship of rate of use ofmresources to.community factors.
. NOTE: - ll.ﬂFigures cited are- average of those reviewed. _They"are'neither

tthe high nor the low figures. i
ACTIVlIY: . Presented are a series of activities that can be used to
) ' " focus on the problems of consumption ‘and use of resources.
Suggested questions will be applied to most activities, but
y \ .. you should consistently raise . at,least these questions

1. 1Is the resource renewable (wood vs., oil)’ o .
o ) ”..‘ 2. Can the "waste" be recycled (newspapers)’

" 3. Can the "waste" be re used or used in some other way
' - (motor oil)’ and -
4. Can the use be reduced by changes in technology or
met/pdology (wastewater reduction)9

-To meet the needs of the average U.S. community ;pproximat ly
140 160 gallons of clean water are needed per person per. d y.
1. Use the population of your community to determine the’
amount of water that would be, needed by an average water ]
system; ' : . . : _
a, each day
'b. each week -
c.,- each month -
'd.’ each-year.';_. K .

[

Consult the water department in your town, city, or o

Yural area. Determine the average use in your community
: ‘pet\day. - It your use higher or lower than the "average"?¥
Lo Why o you believe it is higher or lower°

maJorrusers of water in your compunity?

How could the use of clean water be reduced7'

- Americans- use lafge number of metal cans each year. While "
.figures vary, it is estimated that over 35,000,000 090 cans

- were used in 1 75. . This' _represents. an extenSive use of

metal, energy,‘auﬂ money.,_ B 4 . -

»




1. Keep a record for one week.

B

—\> 'a.. How_many cans does your family use? :
b, How many cans did your family use per person forsp
that week? .

. ¢. What' % of the cans were recycled (compared to those
that were throWn away)’ RN S

2, 1Is recycling of cans done in your'community 1f no,

- discuss how such an effort might be started. If yes,

“discuss the process in class. -

3. COmpare the costs of items in throw away bottles (non-

s 'retufnable), returnable bottles and cans. Discuss_the w
data’ and whether the pricing structure encourages-or‘ '
“diSCOurages conservation. -

' . " e e . .

oo - ASY . Lol
During 1974 it is estimated that United States serVLce"'n
- stations ‘disposed of over 450,000,000 gallons of used oil.
) Disposai of used oil can: be both a waste of natural resources .
LSO, T, S an»envrronmental problem

R T

1. Check with service stations: in your community to determine
'how they dispose of motor oil wastes,

. e

N .
o

a, Are they dumped’ . . ,
* 1. In the sewer system’ A ‘ ‘ B
L ‘2. Outside’ - into a’ground or water deposit area9
‘ o ‘3. ,If yes,. to either of the above, what ‘are the,”
- potential hazards to the community. e

. b R

T

Are they recycled’ . N o
1.” For re-use as a motor oil’ v

"2, For chemicals? .
3. For use as ‘a fuel? » :
4, For use as a road binder?
5.° Other?

c. If the oil is not. reused"try'to determine whyi
d. _If the 011 is re-used, consider how .the 011 might -

be better used from the standpoint of wisé use of
natural resources, : .
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. ﬁ; X . . . . < . ‘a \ . . ‘ ".’-‘,
~ PURPOSE: To investigate ways of roducing water consumption in the . w“ "5
. home. : R N . . . IR
LEVEL: ;a ., 7-9 . ‘A\v' ' . K ., . ‘ L ,.' 3 | .
10-12 -~ @& 5 T e . o : .
Q'AREA .~ «Natural Resources - S e N S
' ‘: ."_-'""‘w;- - ’ - - o o L R [ . o o \;5'
'_TOPIC - * Water Conservation. - s
. ‘ f v, i AP
' CONCEPT: - Consumer decision making reduction.of water‘uSageﬂand,-‘ iy
* . associated cost R S N N
S St i ¢ . S
) REFERENCE : ”"Waten Conservation and: .Wasteflow Reductf%n in the Home.ﬁ“:
. /% Special 'Circdlar 184, -William Skarpe, The Pennsylvanaa
‘r{/, . .’ "State Univer51ty College of Agriculture Extepsibn Serv1ce
v f.-_-‘- and The Institute for Researqh onhLand and Water Resources,
7 i 1 University Park, Pennsylvania. _":» R SRR y
ACJ‘lVITY _Read thé éEEaéhed artineJm_gmmrEJosmfwomfmuy-.w,
T with the, estimated cgsts in the art1c1e._~- :
e f':,, . s L AR S .
v '0‘ L~ . A . . Y _: . :‘- RSN . L . o P R
: For most of us-water is never more than a few steps away. The‘ .
gopening of 'a faucet, ‘the' press of a button, orthe turn of a cap is "'
all that is necessary to quench our thirst. This closeness of water’ a,
" to our daily activities. tells us that 1), water is relatively abundant g
. and 2) it is v1tal to our existence. ] _ o , - o -:
, In spite of its importance, all of us. take water fér granted;' We
‘are unconcerned W1th the source. of water flowing from the. tap how - ;
.the water has been ;reated beforeearriv1ng at’ our homes ; As-l%ﬁg as . g I
"'we ‘have ‘water An-, unlimited supply and’ of. obviously good quality, ST
" are satisfled __'n»~ﬁ& - ‘ “;_ S R f . R
. H . . R . - . 0 .; B s} a t . ’“ .'-,‘ , ;:‘."‘ $°
As pollution of our watér reso&rces increases, bhe degrée*of' [
treatment required to-improve ‘the quality oJf this’ water.to the point .
b where,it , acceptable for home use alsoiincreases- Elaborate ‘and e
: expensiVe' r ‘tréatment’ facilities ‘are. becoming necessary in many C :
«eree“ : _untry. Tyue, the fight against water pollution has .. -# " o
Tasylye 1.¢leaner water .in“many areas, but nationally we . are_'still‘"";i“*l""5 .
PpolKitingypoye than is ‘being': ‘cleaned up, - In: many areas ground. water ST

’”shppl&@% fof“indiv1dual homes are. _becoming polluted. *These people ares
unable ‘o afford expensive indiyidyal water ‘treatment’ devices, conse~"~,
quently, they are faced. with the. grim, prospect of buying drlnking water-fr

and haying it hauled to their homes, ' . ‘j¢:3~‘ R R -
@ RO S PRI
e ' When ‘one . adds to pollution thé fact of increasing water demands

the situation does ‘not: ook a any better. _The ‘average’ use of water per
\person has risen from 115 gallons per day in 1920 to_150 gallons in" ‘
1960. " Thisg -upward trend appears to- be continuing. . In éddltion, new. b5 .
households are being fofmed at.. the rate of 2 million per,year w\th an . ﬁ"t
s v T ST, ) S o

H

,_5,w;p 'lb@“164ru, . wﬂ'f:
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expected increase to 3 million per year by 1980. This translates to

an increaseéd water usage rate of 623 million gallons per day in 1971 ).

over 1970, and a projected rate of increase of 915 million gallons per .

day in 1980 over 1979. Total water consumption for domestic use will

increase by 7 billion-gallons per- day in ‘the nipe years between 1971

‘and 1980 X . )
Most of the water .that comes intd our homes is used to remove

.wastes. Washing clothes, dishes and owrselves, plus flushing the toilet

and ‘washing the car account for most,of the water used in the home. ¢ ™

Drinking and cooking are really insignificant uses’ of water compared

~! to the amount we use for waste removal. 'The following chart is an

‘ example of how water is used'by.a typical Ameriéan family of four. ' .
A ’ . »
Use - ' . Gallons Used
o . .. per Day

1. Dishwashing . 15

«2. Cooking, drinking _ 12
3. Utility sink (washing hands, etc. ) : 5
4., Laundry - 35 . N
5. Bathing - 80 . =
6. Bathroom sink _ 4 . 8 : -

7. -Toilet , 100 )
' 255

Several thinks are apparent from thé chart.: Toilet water ufage is the
largest of any of the items o the list. It accounts- for more. water
than all other categories .combined with the exception of bathing.

Next to bathing, the most water is used for doing the laundry.

'Now 1et us look at what happens to this 255 gallons ofewater after
'it has been used in the home and leaves as wastewater. Let us igsume
that the dyains from the home are connected to a sewer‘line. < These
sewer lines run under the streets of the town to the sewage treatment
plant. Wastewater usually flows in these pipes by gravity‘consequently,
they are called gravity sewers. In older towns skorm drains are con-
neécted to this system so that rainwater also gogs to the sewage treat-
ment plant. During periods of high rainfall much of the,flow must be
diverted around the treatment p1ant and intb streams beésuse the plants
cannot handle the increased volume of wastes. Newer wastewater collec-
tion gystems separate storm wdter- into storm sewers - and wastewater into
sanitary sewers, :

There are basically two types of sewage tre4tment, primary and.
secondary. . Most new plants are required to have both of these treatments.
- Some of the most modern plants have a th®rd type of treatment known as
tertiary. During primary treatment, s0lid materials are.removed from the
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wastewater.y'?%hls is done %y ﬂrst assing the wastewater through a
-géries of screens. ﬂﬁu.wcrgens remove the larger ‘floating objects. ‘o
'From there the waste: yater passes‘into a grit chamberewhich allows
" sand ‘and small stones to settle out. The wastewater then moves out
of the grit chamber into a sed1menta€Ton tank wﬁere the smallest
particles suspended in the wastewater seglje. to the- bottom, produclng
a black, oily appeating sludge. Finally the wastewater is chlorlnated
If secondary treatment follows primary. treatﬁent chlorination is the
last: step in the’ secondary treatment proces&.
- . /» -
Secondary treatment removes up to 90 percent of the organic ‘matter
contained 1n the wastewater after primary treatment. If.not removed,
this organlc matter would rob *the receiV1ng streams of oxygen. The two
'~ types of secondary treatment used most widely are the trickling filter
~and activated sludge methods. The. trickllng filter consists simply of
-a bed,of stones varying in depth from three to ten feet through which
waste water is trickled. The stones are colonized by bacterfa which '
‘feed on'the organ1c mattes' in the wastewater as it passgs over them.
In this'way most of fhe iiganic matter is removed from the wastewater.
Pipes at the bottom of these stone bedsiﬁarry off the ¢leaner water to ! .
be chlorinated and released to the receiving stream. .o s
. giﬁe activated sludge process uses a di%ﬁerent meshs to. accdhplish
the 'd8me end as. the trickling filter. The worK of ‘the bacweria is ‘speeded
"#p by the addition of air.and sludge, laden with bacteria, to the waste-
water. .This 'is done in an aeration tagk. +After several hours in the
aeratPen tank "the wastewatey is conveyed to a sedimentation tank where .
‘solid materialsssettle out. The wastewatexr is then chloripated agpd
~ released to the receiving stregm; while the sludge is conveyed back into -
the aeration tanks for reuse, ’ . . GJ
. ‘After primary and secondary treatment ﬁhe wastewater gtill contains
nutrient materials such as nitrogen and phosphorus which may tause
problems of over-fertilization in receiving streamg. To cope wjith this -
problem various tertiary'treatments are beipg developed One of the most
promising of these involves the appllcation of secdndary treated waste- .
water to land through a = spray-irrigation system., -The vegetation and* :
~ goil material act as a "living filter" to; remdVe thpse nutriendt’ materials ¢ .
which are fhen available as. plant fertilizer. Alterigtives\to spray- (%
lrrigation involve mechanical removal of n;trogen from wastewater by
a system that copies$ natural processes., Lbwer volumes of sewage result
1n a better primary and secondary treatment. - :

©

Lo e

" Other sewage disposal systems are widely used. Two such ‘system
are lagoons and septic tamks. A septic tank is simply a concrete ta
into which wastes from an individual home flow. In the -tank solids

~+settle to the bottom and bacteria begin to break down some of the
organic matter. The overflow from the septic tank flows into an under-
ground drainage field where sqgil organisms complete the breakdown of the
dewage. Unfortunately, septic tanks work well only on soil that can
accept the septic tank overflow at an adequate rate. Generally, the
1ess water moving through this type of system- the better ;?,/’,

»
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. Lagoons are often used as a less expensive way to treat sewage

from small communities. ‘They consist of an oxidation pond or ponds in
which the sewage is broken down by bacteria., Oxygen is supplied by the
air, and sunlight supplies energy to help in the treatment process,

The volume of wastes is éspdcially critital in lagoons. This treatment
process’is slow; consequently, wastewater must be retained in the system
for several days or mo:e‘depending on conditions at. the lagoon.

[}

L7

. Water Conservation - - , o

- As we have seen, it takes a lot of. effort and expense *to ‘keep an
_-adequate supply of good wgter~flowing from the .taps in our homes and"
to dispose of the wastewater that results from home water use. It ~
should be obvious that the less 'water we use, the less effort and expense
is required to supply us with water. SimilaMly, the less water we use,
“the smaller the volume of wastewater produced and the less it costs rto.
treat iﬁn Where sewage .treatment plants are .already overloaded, a
reduction in wastewater volume would lessen pollution significantly by
improving yaste treatment. . : te
The conservation of water used in the home, unlike other efforts
- to conserve electrical energy :and save heating oil, does not require
~a change”in life 'style or pefsonal hdbits. .Unlike expensive auto
.emission control equipment, the simplest water, conservation measures
‘cost only a few cents, and even the more expensive ones eésilf‘pay fon
themselves overn time. 'All of these measures, will actually save you money.
Almost all thei devices are designed to save water while resulting in .
a.minikmum of'inCOnvenience'to_the water consumer. The water conservation
. measures. we are'about. to discuss actually make life a little easier and
a little cheaper. ' ’ o ‘

.
h

WATER-USING APPLIANCES . - Co R : .
Automatic Washers -- The most, common water-using home appliance is the
automatic washer., Its convenience and labor saving value ‘to the house-
“wife have been tremendous. Unfortunately, automatic washers use much
~ more water than the old wringer-style’ washer., _Water consumption by
automatic washers ranges from 20 to 30 gallons per wash load, the exact
figure'varying according to habits of the user and the type of washer.
Washefs with suds savers yse less water by providing for the reuse of
wash/water for a second ‘wash load, =

o

. ‘ﬁater-savings may also be achieved by automatic washers that allow
. the amount of water used to .be adjusted for load size. This feature
enables the housewife to use less water for smaller loads of clothes.
If a washer does not have this®feature, water .can still be saved by
washing only when theré are enough soiled clothes to make a full load.
Automatic Dishwashers -- The automatic dishwasher has done much to relieve °
the housewife of this unpleasant mealtime chore; however, dishwashers
use water. extravagantly, between 13 and 19 ‘gallons of water per day.
‘If dishwashers are. loaded to“capacity for each use, worthwhile water
Bsavings can be obtained. o ' L

*
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It should be noted that following the above procedures to. save.
water also saves energy by limiting hot water use 'in automatic washers.
and dishwashers (it takes energy to heat water) ' .

. WATER-SAVING DEVICES © - - -,

¢

Faucet AeratoLs--- Faucet ' aerators are already in wide use. Faucets
with aeratorslprovide a.nice even flow and reduce splashing.. By

-mixing water’with air they reduce the amount of water flowitlg from a"

faucet' The air added to the water as it leaves the faucet makes.a
stream of air and‘hater. This gives the illusion that more water is
flowing - from*the tap than actually is. . When water is left running

" to wash something, as in rinsing dishes or washing one's hands, less

P

¢

‘'water is actually used,

Faucet aerators are easy to. install ‘and quite inQXpensive. The
follcwing table gives cost estimates for the fducet aerator:

? COST EXTIMATES FOR A FOUR MEMBER FAMILY = .
, ‘ : T T
Material cost 2 aerators @ '$1.5¢ w7 - $3.00 ™
Labor cost ‘1/6 hr. (non-professional) ' o 0
Total installation cost . : ‘ 3.00
Expected life (15 years) ' :
Cost per year ‘ ' .20
Maintenance and power ‘saved per year - 0
- Cost-of-water saved per year S ' ,

2 gpd (365 day/yr) X $. 42/1000 gal . L . .31
Cost of pawer saved 'per’ year ' . N . .

(%) (2gpd)- (365 day/yr) X §$.44/1000 gal 2%
-Cost of sewage saved per year '

2 gpd (365 day/yr) X $.44/1000 gals : .32
-Total savings per year. . S .87
Net savings per year §$. 8‘ - §.20 R - .67

Water saved per day -- 2 gallons

s Y

. ) RN —\' [ ? g’t
Spray Tags -- Spray taps are one of the latest developments in water- %é@'
saving devices. These taps are actually mini-showers designed for uﬂ& .
"in lavatory sinks and wash basins. Water 1s sprayed from.the tap rathen
than issuing forth in a single stream as is the case with conventional‘%.
faucets. The spray allows for faster washing and rinsing with less
water use as a consequence. When.such devices are conbined with thermo-
static mixing valves water savings df up to 90 percent are claimed by '
the manufacturer. The saving of Hot water is especially 31gnif1cant
since it results {n a saving of energy as well, - , h;

\
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-Flow Control Devices -- These are used to limit the rate of flow from
shower heads and faucets. These devices are usually:nothing more than
valves that fit' into the supply lines for faucets or “showvers. Flow

13 usually limited to 2.5 gallons per minute. from faucets and, 3 gallons .
per minute from showers.' Normal flow from showers varies between
5 to 15.gallons per minute. Water savings of 50 to 70 percent are

. claimedﬁqu,f16w-1imitingvshOWer heads and up to 50 percent for faucets.
Assuming average shower usage, more than 2,000 gallons of water may be

- saved per-person per{year. A similar type of device is the.thermostatic
-mixing valve. These Yalves permit mixing of hot and cold water to
prese;-cemperatures: "Water“issues‘fromvthe tap at this temperature.

In this manner water is not wasted while its temperature is being adjusted
by manipulating the hot and cold water faucets., S

Ad
i

Subspéntial savings can be achieved with flow-limiting devices
in shower heads. The following table -estimates their savings.

' . s s

g COST ESTIMATES FOR A FOUR MEMBER FAMILY
¥aterial cost flow control shower, head @ $15.00 ) $15.00,
Labor cost 2 hr, @ $7.50/hr. ' o 15,00 .
Total installation cost ‘ . ' : 30.00 - -
Expected 1life (15 years) e }r '
Cost per year . ’ T 72,00
Maintenance and power cost per year - ' : o
Cost of water saved per year . oo 3.70
Cost .of power saved per year o .. _ 4,40
Cost of sewage saved pér year : . . " 3.90
Total savings per‘{earv' ' _ T 12.00

" Net savings per ye

r S T e 10,00
Water saved per day -- 24 .gallons A : o '

a K ‘: ~' )
o JImproved Float Assemblies -- Float assemblies of improved design are
%4 Tt s .
now available at most hardware stores. These are easily installed in
most conventional water-closets and sell for about four or five dollars.
Water ‘savings are achieved using these devices by adjlisting them o
maintain a lower wateg level in the toilet reservoir. : Some manufacturers -

also claim ;hat their\defoes facilitate the»detecti%n,of leaks. - .
Elushing efficiency is\not impaired when water levels are lowered using
one of these devices, - =~ = - ° : “ v

_ Shallow Trap toilets -- Shallow trap toilets are now being manufactured
in.this country. They' ; equired \by: local.plumbing. codes in some
areas of the East. The p\incipif feature of this type of teilet 'is a
smaller water reservoir than that qf a conventiondl toilet. These toilets
,»use only 3% gallons per flush as compared-to 5 or ‘6 gallons for a stan-

dard toilet. This'amounts\to a savings of 7% gallons per day for the

L 16y -
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average perSon Shallow trap ‘toilets. are operated the sgme way as

_conventlonal tallets and gre' no different in appearance. The follow—
ing table compares cost° and savings of shallow trap t01lets

N ' COST ESTIMATES FOR A EOUR MEMBER FAMILY .

s.‘- "..G

Material cost (1 shallow trap water closet) @$70 20 - °$ 70.20
Labor cost-4 hrs. @ $7.50/hr. - ‘ '30.00
Total installation cost -+ T - .‘“ . + 100420
Expected life (20 years) =~ | T o x o
Cost per year - ’ T » 5.01
Maintemance and power cost per .year | . 3 0 -
Cost of water saved per year . T, - 4.60
Cost .of pqwer saved per year ;s ' , ' O S 0
‘ . ' - 4.80
. T 9.40
T ’ 4.39
b, I '
o T
. o

Flush Valves ~-- Flush valves are widely used in office and other com-*
mercial buildings. - They do not require a reservoir as. do cdnventional
household toilets. The flush. valve- automatically delivers the requlred
volume of water to £lush, the toilet with no excess'to be wasted. Water
flow ceases when' flushing is completed lush valves-are especially
adapted to instal ation as'a two cycle system in which two volumes of’
water are utilized for flushlng, one for feces and a smaller one for
urine. This is made possible by’ installing two valves in parallel’ in
the water lipe. A disadvantage of flush valves is that they require.

larger water supply lines than are standard in most homes; however, this.’

would not preclude their use. _ : , L
’ ' wJ
Initial costs of flush valves would be hxgher than any of the )
devices that we have thus*far lookéd at, but cbstfreductions in Water, :
and sewage would offset these costs in the leng run. The followin%_
table analyzes these cos'qﬁarg - ? _—

: d 1. - . ' : t
N . Lo Lo ’ .
COST ESTIMATESﬂfOR A 'FOUR MEMBER FAMILY |,
I ' @zn ' 4?“. ) . ..
.gf L : 1?;‘ gﬁ'il.Valve 2 Valves
Material cost 1 or 2 flush valves $40" ea. {,' . {f ~ :
piping $20 ' ~ o g +$60.00 $100.00 *
Labor cost 5-6 hr. @ $7. 50/hr. o . &' 37.50 . 45.00
Total installation costb { PR . e 97.50 145,00
Expected life (15 yearg) : e o o
‘Cost per year e ! - é’ - 6,50 95650
Maintenance and power cost per yearn i <75 . 1.50
P S ,. . SN
. L § gg | ] cN
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COST ESTIMATES FOR A FOUR MEMBER FAMILY _fd

(Continued) T

_ . . %
; . _ . ' 1 Valve . 2 Vﬂﬁveiz' .g}

: . , . .

"Cost of water saved per year ' . 4.60 7.05 L

."Cost of power saved per year - 0 . o -~ -TH

- Cost of sewage saved per year ' : 4.80 7.40 2 <
Total savings per year . 9.40 _ 14,45 .. p.

"~ Net savings : 2,15 3.30 %%

Water saved per day: 1 valve - 30 gallons, _ » iﬂk'

2 valves) - 62 gallons * .. w2

. S . \t’& g

e

Siphon Jet Toilets -- Siphon—Jet toilets are so called because when . N

“

flushed, water is siphened from the toilet reservoir rather than emptied
by gravity flow., Such a design permits smaller volumes of water . 'to be
utilized in flushing the toilet bowl. Toileps of this. type have been
used in Britain for many years and are now available in this country.

Water' usegfor U.S. models,is reported b¢ the manufacturer to be Jone M i
third o that for his conventional models. {' I

improvement to" this toilet that is finding wide acceptance ug"
n is the two cycle siphon-jet toilet. The difference betweed® 7 2./
§ toilet and the standard siphon toilet is that there are two segﬁtﬁte
J6h cycles, one for urine and one for feces, Fhe solid waste flu

gycle uses 2.5 gallons per flush while the liquid waste cycle uses

¥nly 1.25 gallons per flush. . The flush cycles are f#nitiated by a short,
fsharp pull on the flush hand1e for the smaller gpount of water, and a
: yonger, more persistant*pull for the larger amotnt of water. thn}

;hese figures are:compared to the 5 to 6 gallons of water used fb,
jlhsh our staddard toilets, the tremendous potential water sav1n§sfis
w,f@s. Unf tunately, these toilets are not as yet being manufactured '

B T -4 S Y
~_%y comb ning several of the Water sa\ilng devices that hawe been ?
discussed an éven’ 8reater total saving of water can be Obtalﬂ;E For
instance, if‘a shallow trap toilet reserv ir, a flow control shower
head, and two faucet aerators are installdd in a single home, e - cost
estimates would be as in the followlng/table._ :

‘ .



'COST,ESTIMATES FOR A FOUR MEMBER FAMILY

Material cost 1 shallow trap res. @ $70, 20 - ’ $ 88.20 .
. 1 flow control shower @ $15 : . o
2 aerators @ $ 1.50

Labor cost 6 hr. @ $7.50/hr. , . 45,00 .
Total installation cost’ ’ - 133.20
Expected life (15 years) : ' o
Cost per year : 6.45
Maintenance and power cost per year 0
Cost of water saved per year : 8.10
Cost of power saved per year ) 4.37
‘Cost of sewage saved per year . 8.62
Total savings per year . ' ' o 21.09
Net savings per year - 14.64

Water -saved per day -- 56 gallons -

Recycling Wastewater -- The recycling of resources is a popular concept
that has wide implications 'in resource conservation. Recycling has a
definite place in home water use. Various methods suchsgs distillation,
freezing, reverse osmosis, electrodialysis, and refinements to processes
already in use such as oxidation, chemical-mechanical removal, and
filtration show promise., All of these methods.currently have severe
limitatfons which prevent their widespread adoption. hIn most cases

such treatment is Qply ~too- expensive

) Recent studies have shown that wastewater from sink, bathtub, and
laundry drains is, satisfactory for reuse in toilet flushing without
treatment other ‘than simple fil ring. Wastewater from these drains’
can be stored in a tank connected to the toilet resqrvOir In this
manner most of the water usually required for toilet flushing can be
saved. A system of this type has been in operation at the Grand Canyon
for many years. Staining agents and bacteria may pose problems with
this type of reuse. Color and murkiness will normally also be present
to a degree. This may be obJectionable to some people. ‘Recycling of
water to flush toilets is already in use in some water—short -areas of
the country. Below is a cost estimates table for a home with a waste=
water recycling system for toilet flushing.

-
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COST ESTIMATES FOR A FOUR MEMBER FAMILY

«
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-

Material cost tanks and piping @ $95 - . $235,00
pump and filter @ $140 . . o
‘Labor cost 12 hps., @ $7.50/hr. : ) , 90.00
Total installation cqst ' ‘ o 325,00
Expected life 10 Vears (main components) .o T
Cost per year ' , . '32.50
Maintenance and power cost per year - ) ’ 3.65
Cost of water saved per year , ’ g - 16.10
_Cost of power saved per year - LI -~ 0 .
Cost of sewage saved per year - . 15.30 )
Total savings per ‘year : : o T L3140
Net savings per year | v - 4,75

Water saved per.day -~ 100 gallons

' Vacuum System -- In this system.a vacuum pump removes wastes from the
toilet and transports them to a holding tank from which they are fed

into the sewer Iine. Such a system uses a mere 10 percent of the water
required by the standard flush toilet. This type of system is too-

-

attractive where many toilets can be joined to a central- vacuum system'

as in hotels or housing developments. The effects that vacuum systems
willthavg on conventional sewage treatment facilities is not known.

] Many devices are available to conserve water, reduce wasteflow,

"and save ehergy in the home. Most of these devices are inexpensive and
relatively easy to instali. Over: the -long riungthese devices will save "
you money on $ugL}'e1ecpric; sewage and water bills, .at no inconvenience

to you. Tf water-saving dévices:are adopted on a comnunity-wide basis,
millions of gallons of water can be saved, These s@vings' may byy

mor'e time for planners,  delay the need\§or.expensive4water and Jiste—

water treatment expansion, improve water quality by lessening fhe load

on sewage treatment and septic tank systems, and help conserve our ,
valuable energy resources. The result will-be a cleaner environment ~—— .
for everyone. ;
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