









































































































































ACTIVITIES FOR SELF-EXPRESSION.:assacssvacsscnes

Haiku and Cinquain Poetry

Poetry forms or other self-expression activities are used most effectively in
the middle or near the end of an ESA hike. Ask the participants te write
about something they have experienced in the ESA up to that point (a sound,

a smell, an object, a thought, a feeling, etc,) Let those who wish to do

so share their poetry with the others, '

(See the formats for Haiku and Cinquain)

Group Story

At a spot that particularly sparks the imagination, let the group make up
"& story., You could start it off, then let each person add something to

the story. Focus on a natural object, such as "Sammy Sun" or "Timmy Tree";
focus on a centrsl object in the enviromment like a building, a chair, a
lamp post.

Group Poetry

Group poetry can be done by letting each person write a line or two as part
of one whole poem.

Wishful thinking

Pick a good spot where everyone can sit or lie down and be quiet for a few

moments. Then ask each person, "If you could be anything other than a human
being, what would you like to be out here and why?"

(B.3)






I.

Community

ENVIRONMENTAL EDUCATION ACTIVITIES FOR STUDENTS

(c-1)

Using the following checklist, determine enmvirommental trouble areas in your
community and suggest how each of the problems might be prevented or corrected.

Potential
Problem

Magjor
Problem

Moderate
Problem

Minor
Problem

Not
Relevant

a.

e,

d.

g.
h.

.

.

0.

. Soil poliution

. Unregulated euburban

Refuse and garbage
dispoeal (dumps,
landfills, eto.)
Junk car disposal
Air pollution

Water pollution

Notise pollution
Littering

Vandalism

Overhead power lines
Outdoor advertieing
(billboards, aigne,
ete.)

Pregservation and
development of
historic landmarks

Preservation of unique
Landmarks

Substandard residentia
area

Unsightly or delapi-
dated buildings

Unaightly commercial
areas or etripe

developments

Inadequate or wwightly

roads or highwaye




(c-2)

r,

8.

t.

w,

Le

Identifying the Impact of an Enviromwmental Problem in Your Community:

II. Using the checklist, personally interviewing at least 50 people from different

Abandoned open
pits

Soil ercsion

Pregervation and
development of
watervays and vater-
fronts; include
canale, reservoirs,
rvers, streams,
and lakes

Landscaping along
highways, roade,
public housing and
other government
iwoperty, and
semi-publie lancs
(as parking lote)

. Unaightly large

areqs of vacant
property (ae
abandoned military,
urban renewal or
highway demolition,
ete.)

Fxaessive defore-
gtation

Others

“Potential
Problem

Major
Problem

Moderate
Problem

Minor
Problem

Not
Helevant

age groups and walke of life in your community to determine which comcern is
econstidered to ba of highest priority to those interviewed. Their primary
concern then becomes your problem of study. In addition to the personal

interview, ycu could alac use the telephone to obtain the desired information.




What do you feel are the moat urgent envirommental concerna?
the major categories by number in order of priority.

COMMUNITY ENVIRONMENTAL CONCERN

of the elemente within the categories.)

Major Categories

T

Elements

Populatton Problems
Transportation Problems

Energy Problems

Resource Depletion

Natural Bnvironment

Aesthetice

Materialdism

Planning, Deeig:, and Construction Problems
Eeonomio-Soctal-Cultural Probleme
Knowledge Gape

Health Hazarde

Water Prc.eme

Land Use Problems

Air Problems

Others?*

Within Major Categories

Population Problems

1]

Diatribution

Growth rate

Rural out-migration

Drain on nonrenewable resources
Othera*

Transportation Problems

1]

Highway conetruction

Lack of adequate mass transit eyeteme
Traffie congestion

Othere*

Energy Probleme

1]

Fuel shortages

Lack in development of alternate energy resources
La;.:: o{ efficiency in use and production

Others

(Pleage rank
Do the same for each

(C-#3)



(c-4)

Environmental Concerns (continued)

ragource Depletion

¥5

|

Hatural

Lack of recyeling for nonrenewable regources
Improper management of renewable resources
Others*

Envirowment

Endangered animal species
Endangered plant epecies
Loss of natural habitat
Othera?

Aesthetics

Excesaive waste in packaging

Lack of durable, long-lasting goode
Status products

Congumeriem (Product knowledge)
Othera*

Planning, Deeign, and Cometruction Problems

Aesthetically and funetionally poor architectural deaign

Lack of comprehensive regional plaoming

Lack of envirommental understanding and concern among planners,
desigmers, and contraoctore

Inadequate and shoddy conetruction

Othera*

Eeonomice-Soctal-Cultural Problems

Apathy and lack of leaw. ‘hip in problem solving

Failure of society to meet human peychological needs
Harmful soeial and work environmente

Lack of adequate housing

Lack of adequate job opportunities

Life etyles which are detrimental to envirommental quality
Lose of cultural identity and eultural shock




(8-5)

Envirommental Concerms (eontinued)

Foonomic-Soatal-Cultural Problems (econtinued)

Poverty
Consumer problems (prices)
Others*

ledge 8

g

Lack of programe to find and promote solutions to envirommental problems
Lack of eolutions to envirowmental problems

Lack of underetanding of emvironmental problems

Othere*

Health Hazards

Air pollution

Pesticides, nerbicidee, and toxic metals
Food additives

Noise

Radiat’'on

Water pollution

Others*

3

blema

Contamination of ground and surface watere by chemicals, dyes, ete.
Plood oontrol

Lack of water use plans

Limitation of fresh water s..plies

Sedimentation '

Thermal diacharges

Soft waste dieposal

Solid waete disposal

Agriocultural ruwff (fertilizers, pesticides, and herbiocidee)
Others*

LB

L

Problems

Erosion

Inadequate moning and planning

Lose of parke, open epace, wetlands, and natural areas

Siting of faciliities, e.g., nuclear power plants, power transformers
and lines, ete.

Loas of agricultural lan:- due to urbanisation and inundation

Mining operations

Solid waste disposal

Visual blight (litter, billboarde, ete.)

Lack of land ethic

Othere*

1]



(c-t

Environmental Concernme (continued)

Air Problems

Pmigaions:

Trash burming, furnaces in homes
Industrial and power ﬁ::nts
Automobiles, trucks, e8, airplanes, motorcycles
Othere*

|

*Diffioulties in citing the many concerna om this form cause the writer to urge
you to provide any additional examples you might think of.

NOTE: This checklist or questiommaire should include (1) space for the
t to state hie or her name, profession, and addrees and
(2) special directior. “or completing.

Please return completed queetiomnaive in the enclosed se¢lf-addressed,
etamped envelope.




Narration adapted from a speech by Chief Seattle of the Duwamish trib:a,
Washington territory, in 1855, when Indians were atill people of dreams
and believed their land and their destiney to be inseperable,

THIS EARTH IS5 SACRED

The great chief in Washington

sends word that he wishes to buy our land.

The great chief also sends us words of friendship and good will,
This is kind of him,

We know he has little need of cur friendship in return,

But we will consider your offer--

For if we do not sell

The white man may come with guns and take our land,

How can you buy or sell the sky, the warmth of the land?

The idea is strange to us,

If we do not ewn the freshness of the air and the sparkle of the water
..ow can you bur it from us?

We will decide in our time,

What Chief Seattle says the great chief in Washington can coun® on
As truly as our white brothers can count on the return of the seasons
My words are like the stars:

They do not set ,

Every part of this earth is sacred to my people
Every shiney pine needle

lvery sandy shore

Every mist in the dark woods

Every clearing and humming insect

Is holy in the memory and experience of my people.

The sap which courses through the trees

Carries the memories of the red man.

The white man's dead forsake the country of their birth
When &hey go to walk among the stars,

Our dead never forget this beautiful earth

For it is the mother of the red man.

We are part of the earth and it is part of us,

The perfumed flowers are our sisters

The deer, the horse, the great eagle

These are our brothers,

The rocky crests, the juices in l. meadows,

The body heat of the pony and man

All belong to the same family, .
So when the great chief in Washington sends word that he wishes to buy our land
He asks much of us,



The great chief sends word he will reserve us a place
So that we can live comfortably to ourselves,

He will be our father

And we will be his children. But

Can that ever be?
God

loves your people
But has abandonded his red children,
nds machines to help the white man with his work
And builds great villages for him,
He makes your people stronger every day,
Soon you will flood the land
Like the rivers which wash down the canyon after a sudden rain,
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my people are an ebbing tide,

will never return,

No, We are separate races.

Our children do not -lay tcg.ther

And our old men tell different stories,
God favors you and we are orphans

So we will consider your offer to buy our land.
; t will no! be easy

For this land is sacred to us,

We take pleasure in these woods,

I do not know,

OQur ways are different from your ways.
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This shiney water that moves in the streams and rivers
Ia not just water

But the blood of our ancestors,

If we sell you land

You must remember that it is sacrea

And that each ghostly reflection in the clear water
Of the lakea

Tells of events and memories in the life of my people,
The water's murmer is the voice of my father's father,
The rivers are our brothers.

They quench our thirst.

The rivers carry our cances and feed our chiidren,

If we sell you our land

You must remember and teach your children

That the rivers are our brothers and yours,

And you must henceforth give the rivers

The kindness you would give any brother.

The red man has always retreated

before the davancing white man

As the mist of the mountain runs before the morning sun,
But the ashes of our fathers are sacred,

Their graves are holy ground

And so these hills, these trees,

This portion of earth is consecrated to us.



We know that the white man does not understand our ways,
One portion of land is the same to him as the next

For he is a stranger who comes in the night

A nd takes from the land whatever he needs,

The earth is not his brother but his enemy,

A nd when he has conquered it , he moves on,

He leaves his fathers graves behind,

And he does not care,

He kidnaps the earth from his children,

He does not care, _

His fathers graves and his childrens birthright are forgotten.
He treats his mother the earth

A nd his brother the sky

As things to be bought and sold like sheep or bright beads,
appetite will devour the earth

behind only a desert,

T
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know,
are different from your ways.

? 8
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of your cities
eyec of the red man,
it ia because I am a savage

i
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no quiet place in the white man's cities
to hear the unfurling of leaves in Spring
rustle of insects wingas,

But perhaps it 1s because I am a savage

And do not underatand.

The clatter only seeks to insult the ears.

And what is there to life

If a man ¢cannot hear the lonely cry ci' the whiporwill
Or the arguments of the frogs around a pond at night?
But I am a red man and do not understand,

The Indian prefers the soft sound of the wind

Darting over the face of the pond

And the smekl of the wind itself

Cleansed by & midday rain

Or acented with a pinyon pine.

The air is precious to the red man,

For all things share the same breath

The beast, the tree, the man

They all share the same breath,

R&EZE
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The white man does not notice the air he breathes

Like a man dying for many days

He is numb to the stench.

But if we sell you our land

You must remember that the air is precééus to us,

The air shares its spirit with all the life it supports,
The wind that gave our grandfather his first breath
Also receives his last sigh.

A nd the wind must also give our children

The spirit of life.



A nd if we sell you our land

You must keep it apart and sacred as a place
Where even the white man can go to taste the wind
That is sweetened by the meadow's flowers,

So we will consider your offer to buy our land.

If we decide to accept

I will make one condition:

te man must treat the beasts of the land
brothers,

and I do not understand any other way.
seen a thousand rotting buffalos on the prairie
the white man who shot them from a passing train,
and I do not understand

smoking iron horse can be more important

he buffalo that we kill only to stay alive,
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at is man without the bei:ls?

If all the beasts wc.'c gone

Man would die from the great lonliness of spirit

For whatever happens to the beasts so happens to man,

2

All things arce comnected.

Whatever befalls the earth

Befalls the sons of the earth.

You must teach your children

That the ground beneath their feet is the ashes of our grandfathers
S0 they will respect the land,

Tell your children that the earth is rick

With the lives of our people.

Teach your children what we have taught our children:
That the earth is our mother.

Whatever befalls the earth, befalls tne sons of the earth,
If men spit upon the ground

They spit upon themselves

This we know:

The earth does not belong to man
Man belongs to the earth.

This we know.

All things are comnected

Like the blood which unites one family,
All things are connected.

Whatever befalls the earth

Befalls the sons of the earth.

Man did not weave the web of life
He 13 merely a strand in it.

Whatever he does to the web
He does to himself.

No, Day and night cannot live together



OQur dead go to live in the earth's sweet rivers,
They return for the silent footsteps of Spring
And it is their spirit running in the wind

That ripples the surface of the ponds.,

We will condider why the white man wishes to buy the land.
What is it that the white man wishes to buy '

How can you buythe sky

The warmth of the land, The swiftness of the antelope?
How can we sell these to you

And how ca n you buy them?

Is the earth yours to do with as you will

Merely because the red man sighs a piece of paper

And gives it to the white man?

If we do not own the freshir<=s of the air

And the sprakle of tz water

How can you buy them from us?
Can you buy back the buffalo once the last one has been killed?

‘But we will co uider your offier.
For we know that if we do not sell
The white man may come with guns and tgke our land,

But we are primitive.

And in his passing maments of atrength

The white man thinks that he is a god who already owns the earth.
How can a man own his mother?

But we will consi.er your offer to Luy our land.

Day and night cannot live together.

We will consider your offer to go to the reservation you have for my people.
We will live apart and in peace.

It matters little where we spend the rest of our days.

Our children have seen their fathers humbled in defeat.

Our warriors have felt shame.

Ond after defeat they turn their days in idleness

And contaminate their bodies with sweet foods and strong drink,

It matters little where we pass the rest of our days.
They are not many.

A few more hours, a few more winters

And none of the children of the great tribes

That once lived on this earth

Or that roam in small bands in thi #oods

Will be left to mourn the graves of a people

Once as powerful and hopeful as yours.



But why should I mourn the passing?

Tribes are made of men, nothing more.

Men come and go

Like the waves of the sea,

Sven the white man whose god walks and talks with him
As friend to friend

Cannot be exempt from the comon destiny

We may be brothers after all.
We shall see,

One thing we know
which the white man may one day discovee:
Our God is the same God.

You may think now th:t you own him as you wish to own our land.
But you cannot.
He is the god of man.

And his compassion is equal
For the red man and the white man.

shis earth is ~.ecious to him

And to harm the earth is to heap contempt on its creator.
The whites too shall pass—

perhaps sooner than all other tribes.

Continue to contaminate your bed

And you will one night suffocate in your own waste.

But in your perishing you will shine brightly.

Fired by the strength of the god who brought you to this land
And for some special purpose

Gave you dominion over this land ar.’ 7er the red man,

That destiny is a mystery to us ;

For we do not understand,

When the buffalo are all slaughtered

The wild horses are all tamed

The secret corners of the forest heavy with the scerti of many men
And the view of the répe hills blotted by tr~lking wires —

Where is the thicket? Gone.

Where is the eagle? Gone.

And what is it to say goodby to the swi.: and the hunt’

The end of living and the begining of survival.

God gave you dominion over the beasts

The woods and the red man.

And for some special purpose,

But that destiny is a mystery to the red man,

We might understand

If we know what it is that the white man dreams.

What hopes he describss to his children on long winter nights
What visions he burns unto their minds

So that they will wish for tomorrow




Our dead go to live in the sarth's sweet rivers,
They return for the silent footsteps of Spring
And it is their spirit running in the wind

That ripples the surface of the ponds.

We will condider why the white man wishes to buy the lands
What is it that the white man wishes to buy

My people ask me. :

The idea is strange to us.

How can you buythe sky

The warmth of the land, The swiftness of the antelope?
How can we sell these to you

And how ca n you buy them?

Is the earth yours to do with as you will

Merely because the red man sighs a piece of paper

And gives it to the white man?

If we do not own the freshire=s of the air

And the sprakle of t'.c water

How can you buy them from us?

Can you buy back the buffale once the last one has been killed?

But we will coi:ider your offer.
For we know that if we dc not sell
The white man may come with guns and tgke our land.

But we are primitive.

And in his passing maoments of strength

The white man thinks that he is a god who already owns the earth.
How can a man own his mother?

But we will consicer your offer to Luy our land.

Day and night cannct live together.

We will consider your offer to go to the reservation you have for my people.
We will live apart and in peace.

It matters little where we spend the rest of our days.

Our children have seen their fathers humbled in defeat.

Qur warriors have felt shame.

Ond after defeat they turn their days in idieness

And contaminate their bodies with sweet foods and strong drink,

It matters little where we pass the rest of our days.
They are not many,

A few more hours, a few more winters

Ard none of the children of the great tribes

That once lived on this earth

Or that roam in small bands in thi woods

Will be left to mourn the graves of a people

Once as powerful and hopeful as yours.



But why should I mourn the passing?

Tribes are made of men, nothing more.

Men come and go

Like the waves of the sea.

Even the white man whose god walks and talks with him
As friend to friend

Cannot be exempt from the common destiny.

We may be brothers after all.
We shall see,

One thing we know
which the white man may one day discovee:
Our God is the same God.

You may think now that you own him as you wish to own our land.
But you cannot.

He is the god of man.

And his compassion is equal

For the red man and the white man.

Jhis earth is =.ecious to him

And to harm the earti is to heap contempt on its creator,
The whites too shall pass—

perhaps sooner than all other tribes,

Continue to contaminate your bed .
And you will one night suffocate in your own waste. 2

But in your perishing you will shine brightly.

Fired by the strength of the god who brought you to this land
And for some special purpose

Gave you dominion over this land ar® ~ver the red man,

That destiny is a mystery to us

For we do not understand,

When the buffalo are all slaughtered

The wild horses are all tamed

The secret corners of the forest heavy with the sceri of many men
And the view of the répe hills blotted by trlking wires ~

Where is the thicket? Gone.

Where is the eagle? Gone. ,

And what is it to say goodby to the swi.t and the hunt?

The end of living and the begining of survival.

God gave you dominion over the bes~sts

The woods and the red man.

And for some special purpose,

But that destiny is a mystery to the red man,

We might understand
If we know what it is that the white man dreams.

What hopes he describes to his children on long winter nights
What visions he burns unto their minds
S0 that they will wish for tomorrow



But we are savages,

The white mans dreams are hidden from us

And because they are hidden, we will go our own way.
For above all else

We cherish te right of each man to live as he wishes
However different from his brothers,

There is little in common between us

So we will consider your offer to buy our land,

If we agree

It will be to secure the reservation you have promised.
There perhaps we may live out our brief days as we wish.

When the last red man has vanished from this earth

And his memory

Is only the shadow of a cloud moving across the prairie

These shores and forest wii! still hold the spirits of my people.
Por they love this e:.-th

As the newborn loves its mothers heartbeat,

;
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we've loved it

as we've cared for it

mind the memory of the land
n you take it

your strength
mind

it
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n the white man camnot be exempt from the common destiny.
e may ® brothers after all.
e shall see.

= =

adapted from a translation by
William Arrowsmith
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ENERGY ATTITUDE SURVEY
Do you believe there is an energy shortage? yes ne don't know

Do you believe you have been given a realistic picture of the energy
situation facing the United States? __ yes __no __ don't know

Do you believe most Americans are energy "wasters"?
yes no don‘t know

Do you believe most Americans are energy "conservers"?
yes no don't know

Do you believe Americans are "spoiled", self=indulgent and reluctant
to take responsibility for the future? yes ne don't Know

Do you believe ° : is the responsibility of every U.S. citizen to con-
serve energy voluntarily? yes no don't know

Do you belinve Americans will conserve energy only when government
controls ive imposed? yes no don't know

Would you be willing to reduce your standard of 1iving tc conserve
energy? yes no don't know

Do you believe you as an individual can make an impact on energy
consumption? yas no don't know

Would you conserve energy to s*va money? yes no don't know

Do you think the money saved is worth the inconvenience of conserving
energy? yes no ___don't know

0o you think the energy saved iz worth the inconvenience of conserving
energy? yes no don't know

Do you feel technolog will "bail us cul" of the energy shortage?

yes no don't know

Do you feel you have any input or participation in the energy usage
decisions made by your family? yes no don't know

Are you going to do somethiro to save energy? yes no don't know

(E-1)
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| A Tearing exprslition

This experience may be adapted for a wide range of grade
levels; rely on your students’ imaginations for additional ac-
tivities. Efficiency can be tested with 3 thermometer, and.
gradies can be given accordingly.

Introduce solar energy by tatking about its role in the
devalopment of fossil fuels, photosynthesis, and uses today.

tudents can be divided into teams and graph, at various
tirmes during the day, temperatures reached in 5-, 10-, and 15-
minute intervals, Efficiency lost or gained by adding more
than one hot dog and changing reflector materials can also be
checked,

Cosmic Cooker Plans

1. With the use of the pattern on the back of this sheet, copy
two sector onto a piece of %" or thicker cardboard and
cut out, Voila 1§@! The corners | your Cosmic Cooker
creation can be considered complete,

2. Cut, chew, or chisel from a piece of poster board {2- or
3-ply) a rectangie 13%" by 8%" and fold, spindle, or muti-
late it (if all else fails, tape it} to the sides of your super
sunbaker of succulent sustenance.

3. Obtain a box that can house the above collector. One side
of the box should be about 8-9 inches in length. Cut the
top and one 8-9 inch side out and place the collsctor in
the box, attaching with smali bolts, nuts, and washers to
hoie T on sectors,

4. Hip off a coathanger from someplace and sit an it or stomp
it until it's straight, Now steel-waol the skewer until all the
paint is off. You will, when ready tc cook, stick this through
Hole A on your sectors,

5. Glue a pisce of aluminum foil inside the concave aspect of
he collectar, with the bright side out. it shouid be noted
that 3-ply poster board can be bought with reflective ma-
t=rial on it. This works better than alutninum fo

Take your skewer and stick it first through a sector, then
through your defrosted dog, and then through the other sectar
{Hule A) Now wrap your dog or dogs with solar paper, black
sitle nut, and turn on the sun, To focus the cooker, look st the
back side of the solar paper; when the cooker is in focus, the
sun’s rays will light up the back side of the hot dog.

S,

The Science Education Resource Canter is part of the Amarican
Museum ol Atomic Energy in Oak Ridge, TN. The museum is operated
tur the Energy Research and Development Administration by Osk Ridge
Aszociated Universities, which is a private, nonprofit resesrch and educa-
tion assoclation of colleges and universities.

Suppliers (in case you would tike to replicate

the kit)

Item Supplic
Cardboard sectors Most stc
Coat hangers e
Reflector board or poster board 2 Y
Ta pe 0 '
Scissors e !
Aluminum foil ¢ !
Bolts S
Boxes = {
Glue ” |
Solar paper A

A The Discovery Shop
American Museum cf Atomic Enetgy
P.O.Box 117

Oak Ridge, TN 37830

Materials List

N e ey s sty g—— po— po—

] Cardboard box

] Coat hanger

] Tape, masking

| Tape, double-stick

] Small piece %" cardboard

| Aluminum foil

] One piece of 13%" by 8%" poster board (3-ply)
| Solar fail

] Hot dog
1 2 halte ante 4 washore






RESIDENTIAL ENERGY CHECKLIST

House: The Shell

1-

i0,
518

12,
 13.
14,
15,

| 16.
17,

18,

Are plants properly located around the house
to provide a break against wind and shade
against unwanted sun?

Are drapes and furniture located so they do
not obstruct heating, air-conditioning or
ventilation?

Are draperies insulated?

Do draperies fit snugly around the window?

Are exterior house dcr»s closed quickly
after use?

Are Tights and appliances turned off after use?
Do you h & storm windows and doors?

Are all doors and windows properly caulked
and weatherstripped?

Are draperies end shades closed at night and on
cloudy, windy days during the heating season?

Are draperies opened to admit sunlight on sunny
days in the heating sesson?

Are draperies and shades closed on sunny days
during the cooling season?

Is the attic ventilated?
Is the attic insulated to 6-8"7
Are the walls insulated?

Do floors exposed to unheated or cocled air
have from 2-3%" of insulation?

Is the fireplace damper clcsad when not in use?

Is the den, gameroom or fami :’ room criented
to the south?

Is the house shaded from the western sun?

(E~4)

yes

no



21,

22.
23‘

Does your home have window area equivalent to
10% or less of its square footage?

Is your home sealed from drafts? Is it free
from cracks and holes?

Does your home have fluorescent lighting
wheve appropriate?

Does your home have wali-to-wall carpeting?

Do all windows have drapery, shades, blinds,
shutters or other covering?

Environmental Control

24,

25,

26,

27.

28,

29‘
30.
31.

32,
33.

Are ducts, radiators or air-conditioners
closed off in unused rooms or closets?

Are h.t water pipes insulated in unheated
and uncooled spaces?

Are air ducts insulated in unheated and
uncooied spaces?

Is the thermostat set at 68°F or below
during the heating season?

Is the thermostat set at 7~“~ or above
during the cooling season?

Are heating and cooling filters clean?
Is the thermostat turned back at night?

Are windows and caors tightly clesed while
mechanically heating or cooling?

Is an attic fan used in the su.oar?

Do thermostats indicate correct tempera-
ture settings?

Is an outside air-cond:: .ning unit located
on the shady (north) sidge of the house?

Is the water heater insulated?

Is the water heater temperature setting
at 140°F or less?
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37. Is the air-conditioning unit properly sized
for your needs?

38. Do you have a heat pump?

39. Do you use natural ventilation as much
as possible?

40. Are radiators and other heating or cooling
equipment clean and dust free?

41. Is the water heater 1located in a heated
space?

Housing Selection

42, If you live i, an apartment, is it an "inside”
apartment?

43. If you Yive in a mobile home, does it have
a "skir. 7

44. If you Tive in an older home, have its
plumbing, wiring, insulation and chimneys
been checked by "experts"?

| Food

45. Is the frost on the refrigerci~ and freezer
less than % inch thick?

46. Is the refrigerator set at 40°F?
L 47. Is the freezer set at 100F?

48. Are gaskets around 1:frigeraters anc ireezers
tight?

43. Is the oven used to bake more than cie food
at a time?

| 50. Is the gasket around ovens tight?

| 51. Are frozen foods thawed ceir ately before
cooking?

52. Is the cooking range turned off immediately
after use?

(E~6)
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no



Are dishes washed only when there is a
full load?

Are dishes allowed to air dry?

Are appliances clean and dust free
(particularly cooling coils)?

Is the oven never used as a dryer or heater?
Are flat bottom pots and pans used?

Is a timer used to avoid over-cooking?

Are pots covered during cooking?

Is as Tittle water .i.d as possible during
cooking?

Is the heated dry cycie on the dishwasher
not use:’

Clothing

62,
63.
64.
65.
66.

67.

68.
69,
70.

Does your family dress warmer in cool weather
to avoid mechanical heating?

Does your family dress cooler in warm weather
to avoid mechanical cooling’

Are clothes washed only when there is a full
load?

When washing is cold or warm water used when
possible?

Are clothes line di‘ed when possible?

Are most of your family's clothes wash-and-wear,
permanant press to aveid dry cleaning and
ironing?

Are clothes always rinsed with cold water?

Is the washer located nea' “he water heater?

Is the dryer Tint screen cleaned after each
Toad?

(E-7)
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Personal Care yes no

71. Do the members of your family take short
cshowers or use only small amounts of water
for tub baths?

72. Are all water faucets repaired and not
leaking?

73. For washing, shaving or make-up is the

lavatory filled rather than allowing water
to run?

Entertainment

74, Are entertainme : devices turned off when
not in use?

5. Do members of your family try to entertain
: themselve rather than rely on devices?

-=1f you answered with 65 or more yes's, you are truly an ener.y conserver
and will make a good conservation advocate.

=-1f you answered with 55 to 65 yes's, you are energy conscious but lack
will-power or drive,

=~If you answered with 45 to 54 yes's. you are wasting energy but with
minor changes could make a conserve:.

==If you answered with 35 to 44 yes's, you are an energy waster and should
make an all-out effort to reform!

=-1f you answered with less than 35 ves's, you are ma“ing an effort to waste
energy and should consider the Tong rangs and immeciate effects!!

Suggestions:
1. Distribute these checklists school-wide.

2. Try a before and after approach to using the checklist. Check before
your conserving effort and = ar,

3. Survey students to see if their families are generally conservative
or not.
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that such a system will have an efficiency of approximately 95 percent and
a lifetime of 30-40 years or more. It will also be approximately 1,000
times smaller than a pumped storage system.!® It is estimated that a
superflywheel system storing 10,000 kilowatt-hours of mechanical energy
and having a power ratinquof 3,000 kilowatts will be much less costly than

a pumped storage system.!

The superflywheel should be applicable to energy storage suftable q A
generating plants but also in a size suitable for use in automobiles.
Also, Eﬁ% superflywheel could provide the means to store solar and wind

power.,

RENEWABLE AND NONRENEWABLE ENERGY RESOURCES:
THEIR FUTURE AVAILABILITY

A1l energy reso' 'ces .i.ong to one of two groups--renewable or nonrenew-
able resources. iondepletable energy resources are remewable; for examplie,
the sun is a renewable resource, as 1s water. In 1974, only six percent
of all energy resources consumed were renewable.

Depletable energy resources are nomrenewable. Fossil fuels--coal, oil,
and gas--are nonrenewable because they were produced over millions of years
by vegetation under pressure in the earth's crust and heate? by the sun.
Uranium, another important energy resource, is also nonrenewable. In 1974,
94 percent of all energy rescurces consumed were nonrenewable; in other
words, America's high-energy society is based upon a finite, dwindling
supply of energy.

Rencwable Energy Resources

Solar. By 1973 only a few dozen U.S. homes had been con~
structed with solar heating systems; but by the year 2000 solar heating and
cooling could satisfy perhaps half the needs of all new residential and
commercial buildings. Presently there are some very promising approaches
to using solar energy for Tow temperature needs such as space and water
heating, but the cost {: still relatively high ‘70 to $12 per square
foot for solar panels) and functional storage systems must be developed
to operate in conjunction with the solar devices. If solar equipment
(lenses, mirrors, panels, and other Jevices used to concentrate the energy
of the sun) can be made cheaply enough, we could produce electricity
geither by a thermal cycle (making steaw and driving a turbine) or by
direct conversion using solar cells, The thermal cycle alternative is
much closer to practical imp! »antation, but is still several times as
expensive as present methods ¢ energy generation.

Geotherwui. Large amounts of gecthermal energy (heat in the
form of steam, such as that found in geysers) is present in the earth's
crust, but it is possiblie to tap these resources only in limited locations.
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Thus far, development and exploration in the U.S. has been conducted
mainly in the West (California) because the most promising sites are
found there. Experts estimate, however, that over the next 25 years as
much as 25,000 MW will be provided by geothermal plants, where steam from
the earth is used to drive turbines which generate electricity. There
are, however, a number of disadvantages to using geothermal energy in
this manner. Equipment used in the plants tends to corrode quickly because
of minerals which dissolve in the hot water. These same minerals can
create some environmentai problems in the form of ground water contamina-
tion, waste salts, and air poliution (including escaping hydrogen sulfide
which smells Tike rotten eggs). Finally, geothermal steam is not very
hot, and so is an inefficient means of producing electricity (it also
produces a lot of "waste heat"}.

wind., Like gecthermal energy, practical wind energy is found
only in certain loc:tions, s0stly in the Midwest and Northeast. Even
there, it is variabie and must be accompanied by storage devices or used
only for special purposes, such as pumping water for stock ponds. At
present, however, wind power generators are being tested in Rorthern
Europe, Russis and the U.S. A 100 KW wind turbine generator has gone
into operation recently at NASA's Plumb Brook Station at Sundusky, Chio,
sponsored by ERDA. Unless research designers prove otherwise, many wind-
mills are needed to obtain a reasonable guantity of energy (i ousands would
b% ne?ded to equal the output of a single modern electric generating
plant).

Tides., Although suggestions have been made to harness the
energy in tides, the total amount of tidal energy potential (2-10°MW)
would make a negligible impact on tic world's energy supply. Furthermore,
suitable locations are not where the demand is and severe environmental
problems could be caused by massive movements of water in and out of
coasfal areas. Other disadvantages are visual pollution if the generating
facilities were in a resort area, corrosion of equipment by salt water, and
high capital costs.

wood. Wood is still an important energy source in "third world'
nations and can provide a great deal of power for short periods. Wood

i could continue to be used as a renewabic fuel if it were grown on “planta-

tions" and then burned to produce electricity. The obvious disadvantage,
however, is the competition for land use by the agricultural sector.

Bydro (Water). Most .ydroelectric potential in the United
States is already being used and environmental problems will probably
prevent the development of additional sites. At the end of 1970, the
installed hydroelectric capacity (both conventional and pumped) was 56,000
Md. By the year 2000, it is estimated that it will provide 125,000M4 of
power, but only 10 percent of the nation's electricity demand. Much of
the capacity in 2000 will be used for pumped storage systems which will
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use the spare capacity of "base load" electric plants (for example, in
the middle of the night) to provide power during periods of peak demand
the next day. Water wiil be pumped uphill for storage, and power will be
produced lTater when it is released downhiil,

Fueion. Although the key concepts and technologies which
will unlock the intricacies of fusion are not yet known, fusion remains
a major hope for significant quantities of power. Once developed, fusion
could provide a long-range sclution to the world's energy shortages because
a nearly inexhaustible supply of deuterium (the fuel necessary tc produce
fusion power) is found in water.

Refuse. Using our solid wastes to supply part of nur electri-
cal demand is an idea which appeals to many people and, indeed, some smail
plants are alread. in o.z.ation or under construction which caa produce
electricity from solid wastes. One such plant in St. Louis burns approxi-
mately 300 tons of municipal waste per day to generate 12.5 MW of electri-
city. But even if we took full advantage of the energy contained in all
refuse, les, than 10 percent of our energy needs would be met.

Nonrenewable Energy Resources

Coal. Coal is the only nonrenewable energy resource which
still exists in any abundance., Proved U.S. reserves are estimated to be
400 billion tons; possibie resources are estimated as high as 3200 billion
tons. This adds up to as much as 200 years' supply of coal at the current
energy use rate. Coal is prese: ‘ly used to convert water to electricity
or to make steam for industry,in ..e future if may be converted
directly to gas or oil. Coal creates many environmental problems, however,
Because it is a "dirty" fuel, it causes air pollution (the higher the
sulphur content, the more pollution; western coal has less suiphur, but
more ash, than eastern coal). Strip-mining--the easiest and least danger-
ous method of coal mining--causes erosion and lezches wastes into streams
and watersheds. Companies which strip-mine for conal (about half of all
U.S. coal is strip-minc1) are being pressured to reclaim stripped land
at high cost.

Fatural Gas. The proved reserves of natural gas are close to
200 trillion cubic feet. At current energy use rates, this supply would
last only nine more years. Ectimates of possible additional resources
range from 450 to 2,000 trill’ 2 cubic feet--a current use rate range of
20 to 100 years. At the prese .- time, natural gas is our least expensive
fossil fuel because of price contrels that make it artifically cheap. In
the future, however, the price of natural gas will become much higher, ne-
cessitating many current users to switch to some other fuel. There will
undoubtedly be opposition to such a switch since natural gas is the cleanest
of the three fossil fuels and is in great demand for space heating. Though
extremely controversial, it has been suggested that atomic detonations be
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used to release large amounts of natural gas which may be locked in oil
fields.

0il. The amount of oil which remains in the U.S. ané off-
shore is unknown, though proved reserves (including Alaska] are estimated
to be 45 billion barrels BELA and estimates of possible reserves are in
the neighborhood average 83 BBL. |ike that of natural gas, the price
of extracting petroleum from U.5. oil fields may become so high that we
will change our present use patterns (6.19 BBL in 1973). Costs will in-
crease because most of the easy-to-get oil has been consumed and new,
harder-to-get sources requiring more complicated technoiogies will have
to be tapped. Exploration for additional oil reserves centers on sites
under as much as 800 feet of ocean or as far as 25,000 feet underground.
Other large reserves of oil are trapped in fine-grained rock calied shale. §
Useful fuel can be extracted from oil shale, but the net energy produced |
may be small, the process ~xpensive (perhaps twice the present cost), and §
the environmental p:oblems significant (large amounts of water are needed
for extracting processes).

Usaniwn., Uranium, as a fuel for nuclear reactors, is a contro-§
versial energy source. It is highly favored by some groups because the
potential energy of a given guantity of uranium is several miilion times
greater than the energy available from an equal quantity of zny one of
the three fossil fuels. Mining uranium is a great deal more difficult
than fossil fuels, however. Even the richest uranium ore may contain
only a fraction of one percent of uranium. Because uranium cre is not
pure and the costs of extraction vary, the amount of current reserves are
hard to estimate. It has been suggested, thouch, that we cnly have 30
years worth left of U235--the ura:. um necessary to produce fission reac-
tions in conventional nuclear powsr plants. The drawbacks to fission as
it is presently used to produce electricity are the radioactive wastes and
safety concerns. These objections may be overcome with the possible futurej
development of the breeder reactor. At the present time, breeder tech-
nology is not well-established; costs of development will be high, and
it is known that the waste product--plutonfum--is rxtremely toxic. If
breeders can be successfully developed and these ohstacles overcome, the
effective amount of fissicnable material (the pleniiful U238 after being
converted to Pu?3?) is tremendously increased, making our current energy

n:serves of uranium large enough to fu’ 711 our emergy needs for thousands
of years.
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INSTRUCTIONS FOR THE CREW OF OUR ''SPACESHIP EARTH"

Resolve now to change your life style to put less strain on your enviromment.
Make conservation a way of life. Here are some suggestions:

1. Save water. Don't leave household faucets running unnecessarily while brushing
teeth, cleaning vegetables, etc, Fix leaking faucets and toilets. Don't

overwater your lawn, garden, or crops. Water ia the evening to cut evaporationm
loss., Conserve water as if there were & shortage--it's coming!

2. Save electricity. Turn off lights, applicances, radios, ete. when not
in use. Turn the hot water heater thermostat down to 130-140 F. Turn the
air conditioner thermostat up to 80 F or better yet turn it off and turn om
a fan,

3. Reduce air polluticn. Use non-leaded gasoline--most cars will run fine

with it. Keep your car tuned and don't let it idle tco long. Walk or bicycle

when possible--it's good for the enviromment amd your heart. Form car pools--
ts good for the enviromment and your budget.

4. Buy beverages in returnable glass containers only. They are used an
average of 20 times instead of once for the mo-return bottle or caa.

5. Don't hesitate to pick up other people's litter., Politely tell a litter-
bug, "You dropped something".

6. Don't waste paper. It comes from trees. Use both sides of paper. Turm in
newspapers for recycling. Take your old paper sscks to the grocery store and
use them again.

7. Protect endangered wildlife. Do not purchase products which contain the furs
skins, or feathers of amimals or birds which are protected or rare,

8. Reduce size of famillies. Zero population growth can be achleved through &
maximum of two children per couple. Whatever vour csuse,it's a lost cause
unless we control world ponulation,

8. Help save natural areas. Wild places are disarpearing fast. Make an
inventory of those that remain in your 7. =a, then work to preserve them.
Remember the Alaska National Parks Proposals=--support them,

10. Recycle everything. All cans, all bottles, all paper, all metals can be
used again~-find out where teo tals them for reeycling., Compost alil
garbagge--it's good for your gar-. , Recycle clothing and cloth through
charitable organizations.

Join a @onservation organization. Our thanks to the Florida Wildlife Sanctuary
for many of these conservation suggestions.
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Seudent's

Hames

MINI WORLD

List all the different items you can find inside ycur hanger. List one
item per square. If you cannot name the item, then in a few words
describe it. Circle whether the item is an animal, a plant, or a
mineral and if it is living or dead.

Animal Animal Animal

Plant Living Flant Living Plant Living

Mineral Dead Mineral Dead Mineral Dead

wi

Animai Animal Animal

Plant Living Plant Living Plant Living

Mineral Dead Mineral Dead Mineral Dead

A

P?:t:l Animal Living Animal

Menaral Living Plant Dead Plant Living
Dead Mineral Mineral Dead

Connect items that need each « ler with lines, Ma 3
5 . ny items
several "need" lines. 4 will have
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List all the different items you can find inside your hamger. List one
item per square. If you cannot neme the item, then in a few words
describe it. Circle whether the item is an animal, a plant, or a
mineral and if it is living or dead.

Animal Animal
Plant Living Plant Living
Mineral Dead Minersl Dead
et

Apimal Animal
Plant Living Plant Living
Mineral Dead Mineral Dead
gr;iml Animal Living

ant Living Plant Dead
Mineral Dead Mineral

Animal
Plant Living
Mineral Dead
Animal
Plant Living
Mineral Dead
Animal
Plant Living
Mineral Dead

Connect items that need each ¢ er with lines. Many items will have

several "need" lines.
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List all the different items you can find inside your hanger, List one
item per square. If you cannot name the item, then in a few words
describe it. Circle whether the item is an animal, a plant, or a
mineral and if it is living or dead.

Animal Animal Animal
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Animal Animal Animal

Plant Living Plant Living Plant Living

Mineral Dead Mineral Dead Mineral Dead
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p?ﬁil . Animal Living Animal
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Dea Mineral Mineral Dead
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List all the different items you can find inside your hanger. List one
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