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INTRODUCTION -

- The major goal of" The Energy
# Future Today is to help
47 seventh, eighth, and ninth .
grade students gain a greater.
" understanding of the complex-
s itiegsand implicationg of the
. ‘major energy decisions that
must be made. The quality of
- life in both the. present and -
the future depend on how
< these decisions are -made.
These decisions.inyolve-tpe
use of fossil fuels, conser-
vation, and allocation of ° -
scarce supplies as- well as
short and long term develop-
ment of alternative energy

.

resources. ,

- The, unit is developed around
. '~ the ‘conc¢epts of shortage,
- -scarcity, tradeoffs, invest-
. ment, and decision-making.
Students develop these con-+
‘ cepts by examining data drawn
from both the social sciences
and the natural sciences. By

participating in several de- = -

-cision~making activities stu-

- dents develop participatory’
skills as well as an affective
‘understanding of the problems

involved in energy decisions. ~—°

L

The packet is divided into

four units each of which con- .

tain ‘two or three lessons.

- . It is designed to last approx—_“*

- imately two weeks. If the .
teacher chooses some of the
A optional decision-making or
' ' research actjvities, the time
may be longer.

Throughout the packet alter~ ,°
“~ native teaching and learning
strategies are provided. The
. teachers can choogse the meth-
‘ods that are most appropriate
' . for their teaching styles and
', the needs of the students. .
R ; _ 4
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TEACHER*MATERTIALS
The portion of the energy
curriculum materials directed
to the teacher includes::

An Overview which Briefly -
describes the major thrust -~
of each lesson; 7.

‘Concepts and‘Major Under- -
standings to be developed =
in the unit;. . :

Objectives which state in
behavioral terms what per-.
formance should be expected
of the students; )

A list of Materials needed
to conduct each lesson. .
o "

STUDENT MATERIALS

Each Iesson includes two or. - -
three student hanhdouts. These
materials can be prepared for -
distribution to esdch individ-’ -
ual student on a Xerox, Thermo-
‘fax machine or by making a :
duplicating master. In addi-~ -
tion, some of the material ma?
be reproduced as transparencies
for. use on an overhead projecto
This (is particularly appropriat
for chart and graph interpreta- .
tion. ) . _ o
. —‘/"“‘ .“"‘
;UNITvOVERVIEﬁ[

‘unit 1

—_— : -

.. This unit helps students to

- distinguish between shortage

- and scarcity. Shortage is a
short term concept. There |,
is a sudden change in the sup-
Ply or deimand for energy.

v .. ’ ' .
. » B ":-‘



f studies, c

-

city is a long: term con~-
pt.in which thé demand for
2rgy exceeds the supply ‘f L0
aergy. ‘ a

’/ Decisions dealing with shortage

generally are’ concernad with
how the available fuel 'should

" be allocated. “ Decisions con-

cerning scarc1ty deal with, how
demand can’ be reduced or 'sup-
" ply increased.

To develop an understandlng of
thesge concepts of shortage and
scarcity students interpret - Lo
cartqons, graphs, and headllnes.'
They part1¢1pate in twosjitua- .
tions in which decisiens mist - -
bé made, one of shortage and .
one of 3car01ty Lo

N .
. - '
/ : ~
! . -
t

Unit°2 Tt . : ’

One - strategy for dealing with
scarcity in /the short term is
conservation. <Conservation - .
decisions . involve a more ef-,
ficient use of existing energy

' resources.' Decisions to con-.
serve energy are a function of

the .technology, Yifestyle, pre- .
vigus decisions made by indiv- .
iduals, ‘government' and industyy, -

as wel as*values, attitudes, .o
and ¢o t benefit analydis:

Studen 8 r yad a series of case
lete a conserva-
‘tion 4ttitu e questionnaire.

and examine raphic data’to
qkderstand and -identify possible
conservation decisions and .the: -

factors that inhibit ®r encour-
age the implementatio of thesge -
decisions.

IR T '» - ] e
Unit' 3 - ' :

]

A ‘second strategy for dealing . _
‘with energy scarcity. is to in- .’ .
crease the lupply of cnergy. ,

-energy supply’ options.

-clude, among other things,

- “box’ perhaps three feet‘on a

[} ‘ A}
In the short term, that is
by 1985, the energy Supply
1ncgeases will probably
come  from greater ‘production
of coal, from solar heating
and/or nuclear fission. Each,
of these alternatlves involve
tradeoffs and require invest- _ _
ment. - o _ S

l

y
From a bar graph’'students
identify - short and long term -
An- .
analysis of the President's

. energy resgarch and develop-

ment budget helps students. to .
understand the role:of invest- -

‘ment in energy developnlent. -

Students examine.data sheets
On coal and nuclear' fissipn.
After 1dent1fy1ng the costs
angd beneflts of these S&ptions,
students part1c1pate in a mock

. Presidential cabinet meetlng.

The purpbse of"the meeting is . ( e

"“to prepare a pollcy statement

.
ki

Unit‘4f
———, o t ‘

Long term ehergy options in-

thel development of nuclear

" fusion, electrigity from solar . :,-

power, coal ga81f1cat16n. Again;,

‘these decisjons involve trade-
_offs,

F 4

1nvestment and values. N
Students examine. data abdut

these technologies and-ident-

ify the costs and bgnefits.

Ag a toncluding, exercise,

students write a letter td,

the President outlining an-

energy policy T .r

( S

C e

* TEACHER ‘BACK(}ROUND_IN_FORMATION,,

SOIarlgg_;gctors:-

Solar collec ors are gemer- .
ally in the shape of a filat
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-8ide and a few inches thick.
The inside of this.box is
- blackened and it is covered
with a transparent sheet.
When oriented toward the.
sun, usually by placing it.
on a south-facing roof, the.
blackened ‘surface is: heated
by solar radiation. Circu-.
lating air or water.through
this,goxxggrrles thg absorbed
heat to some storage device
such as a tank\of water.

To use the heat stored in "~ .
this water’' tank, coils of
tubing serving as "heat

- exchangers" are placed in
the. tank permitting a fluid
to be heated as it passes
through the tank. 1In the N
'81mplest terms; space heat-
ing could be _accomplished

by passing air through the
tank and into the building

to be heated. .Hot water
could be obtained by simply
.passing water through the
tank. Interestingly, this
tank of hot water can also .
provide for: space coolang.‘
A "working fluid" 13 con-
verted from liguid ‘to vapor
phase by ‘passing through«the
tank and the vapor circulates
through pxpes in the building
and absorbs heab
. process ‘is used in gas re-
frigerators.*

L]

:'There are: many designs for

solar collectors, as well as
-the storage and circulation
components. All are some-
‘what” experimental so the
econgmics are rather uhknown.
Solar energy is not  uniformly
‘available, being obviously

. affected by average cloudi-
ness and latitude.

While
it is judged that all regions

O6f the U.S. have some poten-.

‘- tial for usihg solar energy,

+

The same * .

Pl

" natural gas.’

3y

~

1 4

-—
4

we have too little experi-
ence to know the potential
in all regions.

Coal Gasification "

. . -\
Coal is an attractive resource, .

at least in the intermediate

‘term (the next 50 years), be-"

cause' it is so much _more
plent1fu1 than natural gas or
oil in the U.S. Estimates

s

'

suggest ' that the U.S. has at
least -ten times;the recoverable

‘énergy in the foéorm of coal as

it has in natural gas and oil.

. The difficulties of using ¢an’
~are primarily environmental.

Mlnlng, particularly the strip
mining of our western coal, is
.disruptive of the land. Burn-
ing coal directly in. industry
or in electric generating
plants.leads to polluting

the air with compounds of-
sulfur and nitrogen. . Elabor-
"ate equipment to remove these
pollutants from the "stack
..gasses” is an expensive.solu-
tion. -

By converting coal to a com-
bustible gas, the air pollu-
tion problem can be avoided.?
In the process 6f gasifica=
tion, the coal is heated in
. the presence of hydrogen and
converted to a gas of a car-

““bon and hydr:gen compound

such as methahe (CH4). 1In
the process, the contaminants

- .such as sulfuir are removed.
- The resulting gas can be

transported and burned cleanly
and easily as a substitue for
It can also be
used as a source of chemicals
for industry .

Methods. and’ plants for gasi-
fying coal have ‘been present

* for ‘decades,-but all &urrently



available methods produce a
-gas that is more expensive
* than available alternatives.
Current: research is expected
to improve the ‘methods and
as both the costs are reduced
and the price of 'the alter-
natives increase, gasifica-

The primary problems remain
the disruption of the land
. for mining and the need for
— . -larde quantities of water )
: for' the process. Much of
the coal lies the dry
western states ‘where water
is already ‘at a premium
~and in great demand for
irrigation. 1n the :.future,
the environmental damage of -
mining may be avoided if we
learn to gasify coal in the
ground withoyt mining it
first. .

-

Nuclear Fusion

The primary attraction of
nuclear fusion is that the
fuel supply is essentially
unlimited, while the primary

N

tion is likely to be adopted.

discouragement comes from the.

difficulty of achie¥ing a
controlled fusion reaction.
The 'process involves fusing
together very light nucl;%
which Produces energy. e
commonly considered reactions
| are to combine déuteriim (an
31 isotope of hydrogen) with
itself or with t¥itium (an-

other isotope'of hydrogen).
_ , Both reagtions produce energy
3 and by-products that are not
l//// dangerously radioactive.

* Though thése specijal forms
L of the hydrogen atom (or
i . isotopes) are much less
L common than the basic hiNro-
3 gen atom, they ar
‘ plentiful.

C e

still very.
Deuterium is-fognd_

A"

" but the status of.thest ef-

- work, is that weé have still

- success differ. §

.energy consumption for 50

-If we learn how to, sustain

-

/‘

6500. Considering ‘the water —
in the world's oceans, there

is enough deuterium to supply
twice the world's current

billion years. Thus, the
supply of the resource is no
problem. - '

But the technology is. a prob-
‘lem. To accomplish a fusio#
reaction requires that the
particles be confined and ,
heated to 100 million degrees
centigrade or higher. No
materials can withstand these
temperatures, so we must seek
ew methods of confinement.
aboratory experiments are
qurrently being conducted us-'
ing.lasers or magnetig fields,

forts, after 20 years of hard

not successfully obtained as
much energy out of the reac-
tion as has been.used in
heating the materials. At
this point we do not know how
to produce a controlled fusion
reaction, although much re-
search is still going on.
Opinions on the. Iikelihood of

'
[

" It should be mentioned that’

the sun's energy results _
from just such- fusion. reac-
tions. There the.confinement
ig accomplished with gravity.
The hydrogen bomb is also a

- fusion reaction but hardly

controlled as required for
our purposes. :

a controlled fusion reaction,
much work will remain until

the process can be used to .
produce energy commerically.

We must develop materials and

- systems to safely remove the

- - R R
o

in one water molecule of every ‘
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.

heat from the reactor and put

‘it to use, prQbably.U§ gener-

ating steam to power -electric

ﬂgeneratqrs. This commercial-

ization of the fusion process
will.- take many additional yearl
and is expected to be extremely
expensive. .
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C Unit 1
Lessgon 1

WHEN SUDDENLY THERE IS NO MORE -~

Overview Students examlne a- serles of headllnes from the
' coal strike of '1978 to 'see some of the effects
of a sudden shortage ¢f fuel. Students make
decisidns about how to allocate- fuel after a

.

Concept ‘Shortage'

shortage cuts off needed fuel supply

. Major . X sudden change 1n the . supply oy demand of an
Understanding 1mportant item such as enerqy. may .cause a short-
age taat can affect. many aspects of the society.

‘Student Students should be abIe to-" ) Lo
Objectives 1. " Define: shortage by giving examples

-~

age of enerqy.

2. Infer from data the effects of a shott—i

3. Evaluate different dec1sxons about

‘allocatin esources during a shortage.
e

Time . |
. Allotment ~ One classbperioq.
Materials 1. Headljnes: "The Coal Strike of 1978"
2. "Wh to Do When the Oi¥ Doesn't Afrrive"
Procedure Commentary -
ACTIVITY 1

3 (Coal Strike Headlines

Inferxing

Distribute coal strike head-
lines. Ask . the class to solve
- the puzzle of what kind of
event could have caused these
-headlines.

-

J Although this is a coal

strike, an embargo, trans-

portation strike or shutdown:
or severe ggather could stop
Y

the suppl

f coal or other
needed fuel. :

As. an optional introduction -

or extension, explain some

of ‘the background of the

| strike. The coal minérs, -

1’
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Procedures - . ~ Commentary "~ g .

+  who pref$iously had a.very .

] : S e .- strong union, were severely

Lo ce - "+ divided. Union leaders - S

. N . could not enforce an agree- ,

. ment., During thé previous

S ' L two decades, some coal miners

- were paid high wages, but R
many were unemployed. The | .
- accident rate and job related Do
sicknesses, such ag black lung” '
disease, have made coal mining
a dangerqus job.  Owners of <
. . :  the mines said that they.could
, . ' - not afford to meet all the de-
- ' ; o ' mands. . After several months

¢ C . - of negotiation, the President
envoked the Taft Hartley Act
because he saw the strike as

y ' A threat to national security.

Workers. threatened not to obey

the injunction,. * a
) , |

Classifying ) ) o : N “
Stﬁdenté identify the mult~ '
iple effects of the coal

strike. This may be done:- . , . ' . T
}n a number of ways.: o J : ST - | .

" 1. Students can answer-the o
- questions on the Headlines N -~
- Handout alone or in small : ‘ ’ o
' groups. e

»

s . ) .

2.  Advanéed students could " Economic - job layoffs. ' e
categorize the effects of the - Political - President orders ‘
shortage as economic, social . - workers'bac¢k to work; auth- :

or political. - - ority questioned. - _ _ =
< : C Social --féar_of‘crime.; .

3.. Generate with the class -

a-list of the effect’s of the’

strike. Divide the class . . o

into small groups. Each . ' ,3‘. ' [’

. group must -arrive at a onsg, _ . - ‘ : I

. sengus of what is the mo L - .. . g
‘important and least impor- )
tant effect. ' Co

- . ’ S : 1t

’ e . ’ . -
C« N - . .t Q«" B
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. o Procedures | D . Commentary ' |
' ;4.- A formal or 1nformlgﬁg§— . P0991b1e debate. topics in-,
' bate on alternative plans ofr clude” "SChools should be ,
T -'cop;ng with a shortage can : clpsed: in the w1nter, .
: be held. " - L _ "All lights must he turned '
s T S off at 11:00." ? ‘e
' ACTIVITY -2 - - . | h . L
tht To Do When The 0il Doesn't ) '
‘ -Arrlve- . . . <
~ . " A -
Decision Making - U
Distribute "What-to Do When the o | S
0il Doe’sn't Arrive." Have the e . B
students work in small groups . '
. to complete the questions on- _ .
’de0131on making. : . - .
The students can thén partlci- Town Counc1l Members “
S pate in a mock town council Mayor _ , ‘ -
' meeting (described ‘on the back Six Members - L
. of the Handout) : \Repo:ter '
) v or. y*- .-~ " . "All other class members are
T » ' titizens ,apd speak out for
An informal debate'dbout dif-. -  or.against their plan.
ferent»solutlons would be . : .
‘appropriate. ny
Concluding the Lesson ) g
Have students define the term ‘ A sudden change in the«supply ;
"shortage. " 3 _ "* ._or demand for‘an item. ;
"q . | ' . LI \ | .
Accept answers*that show they ' V- ' y .
) understand the term even if ' ) :
- they do not use the words
supply and demand. - | . _ _ ,
Have students' list other N These can be personal, such ¢ "'l
shortages they have éxperi- . . as having ‘unexpected dinner T
enced. f guests when there is only a
v - .7 limited.amount of food; or
| . v "=~ 7"/ national, such as a shortage >
. I ) 7/« of oil during the oil embargo. &
\ . . ()




* )f\ ': ) * v :
2 ;‘ N ’ - ) ‘Unit l
' Lesson 2
a1 \ '
. ; o WILL- THERE EVER BE ENOUGH? .
’ é . ) . "'\/.
] ‘ ’ - . . ) A . -. . ‘0
\ . . . o« . ‘ - L
Unlike shortage, scarcity is a long term phen-,
‘ . Omenon. In general, economists believe that
the demand for an item like energy will always-.
= *be greater than the supply of ithe item. In
this lesson the students begin with a decision
about how they would react .if their income °
« rose and then if the price of gasoline rése. '
: t They then examine a set of data showing how
\ the demand for energy is increasi?g faster
than the supply. -
Concept Scarcjty . B .
}- * - - : ! .
Mujor When the desire for an item such as energy ex-
Understanding ceeds or grows at a faster rate than the supply
- : .of energy, a condition of scarcity exists.
.‘Studeﬁt - Students should be able to: '
- Objectives | 1. Define scarcity." " W
. ' 2. - Apply the concept of Ecarcity’to the -
: , | - . . energy situation. &= | ' S
. .~ 3: [Interpret graphs aiid cartoons.
'Time‘___ ' - : .
Allotmepf - One class perjiod -
Matérialé‘ "You and the.Price of Gas"
'~ Graphs and Charté;' "Energy Consumption" \
~ "The U.S. Energy Gap" :
| ~ Procedures | .+ . commentary - Rt ,
A,‘ ACTIVITY 1 ‘ - o ;
Have the.claks identify any- Thése could include time,
- items that are scarce in - money, friends.
their lives - Are there any ) ' _ _ _
" items that they never seem » T . _ I
to have enough of? : ' "
If the class suggests money, * . These can be listed on the
- ‘brainstorm for a: few moments: ' board. ‘

How many things would they | ¢

like to buy? .It is best if '
o these are to be purchased
. from the students own income
\\ - .from-allowance or WOrk.: '




Procedures

4

. How do they decide which ’
"items. to buy with thelr
limited~income’

o ’

What would the students )
add if their income were
to double? :

If their income doubled
would they get everythlng
they wanted? o ‘ ‘ A
“Can they imagine ever hav- ’
ing‘everythlng they wanted?
- Why or why not?

"Have the class develop a
worklng deflnltlon of
"scarcity."

s

ACTIVITY 2
You and the Price of-Gqs

Distribute "You and the
Price of Gas." Have the
students answer the ques-
tions. .

Were the decisions‘:easy to,
. make? Which were ea81er? ‘
v Harder?
, -,‘.. * ‘
+” " Can’ they think of any reasons
: why sofie people want the price
" . of gasdline to rise?

{

Would some groups of people -
have ‘a more difficult time .
than others if the price of
gas were to rise?

Have the class offer other
-suggestions for getting us
to use less gasoline. Can
these be classified into

P increasing supply or de-

§ -creasing" demand solutions?
: , : .

. riseo

: . : R - Ameiga o e e Tl Ll ._‘.x e v ......_a
e e 2T R T s = 2 e :
ot . . N i . X -C' . %%

]

£

Praﬁably not. Most o N
wahts increase with L
1ncomq, - o,

Some students will say yes.
Their demands w1ll stay con- , ;
stant. . '
2 .
In general the deslre for
“goods is greater than the
supply of goods.

’ . v .
> . . *
.. .~

It Jhy get us to use less

energy. Some companies may

make a greater profit. -

In general the poorer the .
. person, the more the person . )
will be affected by a price

Rationing; building more pub-
lic’ transportation; closing
gas stations on weekends.

] s
v i o Lo : : ' o * {
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y Procedures : . . ' Commentary ;&, ) : ‘ .
‘ ) - . ‘. - co- - ‘ E \v
. ACTIVITY 3 S ) . S .
/‘ Enérgy apd Scarcity ', ‘ o \4 o ‘ b
o : ' . . ) | .
Lo In?erring from data K . s
" Distribute graphs and charts. - t " : P e )
o » There are two general strat- e . ’ ) o /
3 egies for.this ac}ivity: . '
. & ! L &t .
1. Have the stdaénts examine ‘ For example, if we have more
the data on the graphs and . - coal than any other energy‘ .
charts and generate tQéir own resource, why don't we usge
questions. * ' - - , . more of jt? What will happen
' " when demand is qreater than . ;
} - . , supply? Why are imports . |
or . grQwing? . Why don'!t we develop 14
o ‘ nuclebar. power? : ' .
. " ) ‘. Vo ":. \ - b
2. Have the students answer X h/', o B d ‘
the questions on the data R ‘ <t ) .
* sheets singly<or in groups. - ’ o . T e
- ¢ . ’ l 1 h . ’ ’ ‘ ‘ :
‘Conclud'i,ng the Lesson -y '
Based on thg'two sets of ~  + A point to emphasize'is that =
data, what ‘major problems 't scarcity; unlike shortage, i§ -
are posed by the scarcity. long term. S '
of energy? - B ) E -
\
x ,’ \,f - rd
"Q . '4... d | s
. ’ . :
A 3 ' o r e
. ’ v : . x ¢ 3
o o '
.- o * v * ‘e -
. i » - t
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s S I Unit 1 .
E ‘ ' = / »~ L€esson 3
¥ /:‘.1
' ‘ ' _ ' - . .
oo ' CAN ANYTHING BE DONE?- | ST ,
T . N . -~
. . M . l‘. - [N
Overview . Students are-introduced to the tradeoffs made '

when the supply of energy is increased or der .
» - . mand is decreased. First, studentsg analyze a .

seyies of cartoons. "‘They then compare the . ‘.

- "énergy situation to a type of bank. Future

! withdrawals depend on the present rate of de-

posits and withdrawals. The future use of
energy depends on the present use of energy

.+ &s well as increases in the ‘supply of enerqgy.

Concept .Supply and Demand

Major By incféasing supply or decreasing demand, the
Understanding severity-of.scarcity may be lessened, but to do
- sb will require a set of tradeoffs.

] Student “The students should be able to: .
Objectives '+ .1, -Discugk the implications of tradeoffs.
L 2. Apply the cohcept of . supply and demand.
4+ 3. Make inferences from- cartoons.

A

. - Time = . o \ _ T
. Allotment One class period - _ '

R
1]

Materials  Cartoon Sheet 1 - "Our Energy Appetite"
- Cartoon Sheet 2 - "Classrobm" 't '
y - i "Pipelines"” o .
o "Bicycling" ‘ ’

A

» _+ = World Energy Bank Handout

4

LI

Procedures . . o Commentary

' acrmvity 1 m\ | | - N : .

Inferring frohicartoons'

L4

» Distribute Cartoon Sheet 1« '
If the students need help in . _ .
interpreting cartoons, work : ‘
,  with them through each of x
the questions. f LT o

’ - . e _‘ . .\.. M ’ . . . .
N : Lo L& - . L - : v P




Procedures’

"—

Alternatively, have students:
‘begin with the question of
how this cartoon shows
scarcity.

<

. ¢ .
- If the students were the
"World Efergy Doctor,"
what would they prescribe
for the p&tient? ° '

: ’ ) o
What is the problem with each

"prescription?"

Digtribute Cartoon Sheet 2.
This Cartoon Sheet with three
cartoons may be used in a -
numbér of ways: '

"l. - The questions on the

back of the sheet may be
duplicated and dlstrlbuted
to the students

or
o
s

‘2. Distribute the cartoons
without the questions.

Have the class identify the
cartoon that:

A. Shows ways to use less
enerqgy.

B. May imply that we just

live with scarcity.

C. Shows ways to increase

tge supply of energy.

i
N Commentary

The appetite or demand for
energy seems to be bigger
than the supply of energy.

The answers could include
gating less or consuming
less enfergy or finding a

way tO feed the ever-increas-

ing appetite for energy.

Some answers include the |
fact that “supply of fossil

fuels is finite and that

people find it difficult .
to cut back on consumption.

. This is sugygested. for students

with little experience in
¢artoon interpretation or who .
need considerable dlrectlon.

Cartoon 1
Cartoon 2 ' T
Cartoon 3

e

5
‘kr

-~

4



» ’ ' »
\O ‘~ . I B '
. \ . r ’ . ~ . Y
Procedures v | ’g'ommentary .
. ’ ‘ ’ * . ( “
What is the problem with Living with.scarcity may be . :
each of the "solutions” . disasterous (Cartoon 1); - |
'offered in the cartoon? ' ‘ Supply increasés may cause
\ o environmental damage .(Cartoon

. A 2); changes in transportation
. - can be uncomfbrtable'(Cartoon

- ~. ) - 3),‘ I N
- Ask the students if they The definition should include

. . can define the word : : the idea that we give up séme- =

"tradeoff." - *  thing in order to get something .
P \ . else, '

Have students identify a Cartoon 1 ‘may be trading off -
tradeoff in each of the o the ‘future for the present;
cartoons. . Cartoon 2, environment for

T | . - enerdy; Cartoon 3, comfort o~
' _ ' for less'demand,of energy. ,
Which of the tradeoffs do |

they seem most comfortable

. “with? why?. ) h
ACTIVITY 2 )
The World Energy Bank | '
' - Before distributing the _ . .Either they would have to
World Engrgy,Bank;sheet, g save for it or they would
ask the studentas what have to figure oqut a way

they would have to do if ~to get more money.
. they wanted to, buy an | ' : .
item that they couldn't

[N

afford.
If we want to have more - save energy or increase the
| energy in the future, - supply of energy. o \
- what must be done now? ' . .
Hand out-the Energy Bank . Thiese are the "depositqf.iﬁ . -
. ' sheet.. 9eview,yith the : . the energy bank." ‘ S
- 8students”what each of . L : ‘ .
the symbols for sources ' : ' ) -
of energy .mean. SR : o L '
: Why are withdrawals from ; World Demand fdr enérgy is
.- the bank increasing? .= . . increasing rapidly. Indus-

) .o - trialization and increaseq
‘ | standard of livin

Y

‘ R - of the factors.




¢ B o, . . .
4; : Procedures

According to the dicture,
by how much will energy e
consumption have grown by
the year 2000?

How can "dep081ts“ be

increased?
How can "withdrawals" be

reduced?’ - o

R
)

What are the. problems with
us1ng 1ess ﬁow° -

s

.What are the problems with
increasing energy supply?

~ Y
.

New sources of energy could
be found, new téchnologies
introduced, scientific break-
throughs. ‘ ol
By conservation or cutting
down on present consumption
or increasing the.efficiency
of energy use.

The students can refer back
to the cartoons or, to their

“preVLOus knowledge.

-y




. : A L . C \
., WHO DECTDED? :

Oﬁqrview * After reading two case studies the students .
e o discuss how the individual, the government,
] I | and industry influence the amount of enerqgy ~
. _ used in a family. ' Students write a brief _case

study of their own family in which they identify
where energy cohservation decisions could be
made and what the advantages and disadvantages -
of these decisions would be. ‘

Concepts | Decision Making

Cost/Benefit | | ' . o
Major The‘ability to conserve enexrgy depends on pre- .
Understanding © vious decisions, by the individua}, the govern-~ .
- .ment, and industry as well. as the Rresent desire .. °
. to save. ‘o ' _ '
Student Students should be able to:- ) ¢
Objectives l. - Identify direct and indirect uses of
oy ) energy in a series of case studies and
N in their own lives. ’ .
. ~ 4. Evaluate energy decisions in terms of
| > cost and benefi;s. o ' 5
. . , Time b R
~ Allotment One class period : . ' g
Materials Case Studies 1 & 2 .
e, . v . l.l "
Procedures T ' . | Commentary
. . A ‘ . - . .

ACTIVITY 1
Case ‘Studies ' .
Either divide the class in : -

” half and give one case ' . ]
,8tudy to each half or give ' X ' | S
both studies to all the '

= . students. v
The students could answer o _ _
thgaquestiqns individually. _ ot _
However, more interaction \- ' f ) T [
.could be aghieved through ‘

, small group discussion, .

J V . N ) .

. .- ¢ ?\ p—

- o 22 »




Procedures -

[ P .
What are some of the uses of
* energy in the case udies?

. |
How do decisions by the
family, .goveérnment, and in-

dustry influerce ‘the amount
. $f energy used?

. » )
What are_ sotme of the benef%;s
and costs . of energy: conserva-
tion?: ‘

=

ACTIVITY 2
~

Have students write brief
"Energy Case Studies" for
their own families. These
cases can be duplicated

for class reading and anal-
ysis. s

Some students may wish to
devise a brief questionnaire -
ta find out how and why

they choose this method.

R 4

. Family decisions include‘

Commentary

<

The energy uses are both
direct (e.g., fuel for cars)
and indirect (e g., synthetic

clothing).

choosing to live in certain
ar8as; job ch01ce.

Government declslons.in- ) .
clude the building of roads

and busing decisions fO(A_

studefits.

Industry decisions include

_airline schedules and apart-

ment central heating.

Energy conservation can save .
money but requireg investment;

moving closer to work may save
energy and give more free time, -
. but may mean giving up a de-

» sired lifestyle. .

-

1
3

Essays can include- a des-
cription of all the energy
used in the home by the
family or how one person .
uses energy in the entire day.

Students can recommend one

way ‘to save energy. They
should explain some of the

How ‘do you travél to work?

-Is ‘there public transporta“

tion available?

If there is,-why“do you’

~

23

_ gﬁé DR
it or not use it? | . .

costs and benefits of tpls A
decision. _

~Th18 questipnnalre could in- . .
clude- S



; Procedures

¢ -

Cipal before students

9 '
Note: Students should be .
reminded if they do &nter- j
view people, that the
identity-of the people
who are suryeyed 1s kept
confidential.
Some schools require “
permission from the prin-

condyct surveys.

»f

:“‘}A\\!

y _i,]i:-v‘ ]

s el ad 4

:-'-{w e :‘ o ..

o o Comméntéry
What could he done to en-
courage You to use more -
Rublic transportatlon?

Do *you drive g blg or small

car? Why’

4
L)
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.
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. | '_ ' ‘ Unit 2
. R < _ : , %\w Lesson 2 - ' - .

[ J
- P ~* WHY DON'T WE CONSERVEZ.
‘ ;: B - / '
t" [ .} ! - e 5 .
) Overview Although most §eople aé?ee in theory that energy

should be conserved, there is much disagreement

as to how this can be done. The factors that: ir~
. hibit or éncourage- conservation include advertig-
. . ing, personal Preference and costs: Students
examine a variety of advertising slogans to see
how these might affect their attitudes toward - .
conservation. A brief survey of attitudes toward . +
_ conservation is completed. Students identify L - |
K some of the factors that help explain their at-
o titudes and opinions about conservation. - '

Congept (Attitude) - Conserwvation
: Major ' Decisions to cofiserve €énergy are made on. the basis. 3
Understanding of knowledge, attitudes, cost,'government-sanc- fu

tions -and technology.

Student - The students should be able to:

Objectives 1. Infer from advertising slogans implicit
. attitudes toward the use of energy.
) - 2. Evaluate energy conservation brograms

. ‘ . in teérms of personal attitudes and needs. - |
- Time N . ‘?iﬁ. | -

‘Allotment One class period - . -

Materials Energy Quotes
| Student's Conservation Survey -

Procedures o Commentary
ACTIVITY 1 ,
Energy Quotes ‘ . : ‘

In a large group discussion
or in small groups, have .
the students quickly examine . . )
' the. energy quotes.

\
Have students sort or clas- For example: "Don't Be
sify the quotes into those Fuelish" - Conserve,
that may engourage thé use "Bigger is Better" - Use . »
of energy and those that may energy. ' - '

encourage the conservation

. of energy. Why? | o | o " -




wE

¢ [}

’Prooedures

How could these quotes ‘in-

'fluence behavior?

What other types of ad-
vertlslng currently on T.V.
or in the magazines or on
radios encourage or dis-
coUrqge the use of energy?

Is it easier to shift to
using more or less energy?

Why?
o ‘- | WL

CTIVITY 2

onservation Survey

Have\students com léte the
survey individually.

Compile the anéJSrs to the
questions. These can be
listed on the board.

Y 4 4

‘Encourage student to express

the reasons for- thelr choices.

Studentl will probably dis-
agree with each ‘'other. Ask
for volunteers who are opposed

" to a particuldar viewpoint
- Have them explain their opin-
.17ns to each other. .

+ advertising.

© .

Commentary .
S 7 A
This is an open-ended ques- .
tion... Some students will
‘reject the whole idea. ‘
Others may be able to dis- N
cuss the subtile 1mpact of

N

Most people find it easier ‘

to use more. High energy

use often provides ease and

pleasure. Reduc1ng energy L

use can save money. A 'sail- \
. boat may be as mugch fyp as '
- motorboat.

5 c ¢ -
a . » - - :

For example:

L4

Undecided

Statement | Yes. [ No
1 .

. '2 ‘,§.“Q . s 1. -
' - S T - L .y -
etc. N 4;,///’\\\-:
ot ~ - . - L ; — ‘ -

- . . ' < o ;':. :" : .:"'7.0

N . ’t .~

k3
Y .) ?
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" proposals to recommend to
the President or Governor.

)

Procedure

.2

WIR TR

Tell the students that as a
class they must reach a con~-
sensus about which of these’

Why is this so difficult?

If a'codsensusvis-reached,
try to identify why this

particular
favored.

solution was

&

Hav® the students identify

a partieular group or per-

son who might support each
of“%he_proposals.

L

. Which of these energy uses
are necessities? Which

are luxuries? -What-makes
the differezfe?

In conserving enerqy what
tradeoffa are they willing
to accept? What aren't’

they willing to give up? -

Concluding

the Lesson

'Why'should
energy?

we conserve

~

ol P . AT e
= i e e ok e - . .
e e R e TR R R

Comﬁenta:y

Many times it will be
becaude the students are
not personally involved

in these changes. For

example, raising the price
of gasoline may have little
impact on wealthier students.
On the other hand, closing
school in the winter might
seriously affect. them.

There are no directly right

Oor wrong answer. Parents -
might favor raising driving
age. Gas sgtation owners
might be partjcularly op-
posed to closing gas stations -
on Sunday. Persons living on
lakes might }ike to ban motor-~
boats or snowmobiles. ' '

These answers,; to some extent,

"depend on students attitudes.”

t

Students may refer back to - .
the Supply and Demand graph- - .
from Unit 1. ,

)
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‘Concept

Majof
Understanding

J

Student
Objectives

_Time <

. . ' 'Allo'tmens .
- Materials. -

Procedures

’,
A
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Unit 2
Lesson 3

. WHERE SAVINGS CAN BE, MADE

-

Students-identify areas in the economy where
energy savings could be made. 'The potential
costs of conservation are compared to the po-
tential savings. Students distinguish between
monetary costs and other economic and social
costs. ) C

. Cost/Benefit

Changes .in teehnolegy'ﬁnd lifestyles, while .-
reguiring some presént tradeoffs.and invest-
ments, may save energy for future needs..

The students should be able to: . - -

1. Identify sectors of”the.economy wher
major savings could be made in energy.
2. .Identify some of the social and economic
costs and benefits of consexrvation mea-
- sures. : o
3. Interpret graphic data. .

One class period | A

.Chart - "Where Fnergy Savings Could Be Made"

ACTIVITY 1

Brainstbrm with the students
all the ways they can think
of that they might have

saved energy that day.. How
could they save energy direct-

~ ,1y? "How could they save

~ energy indirectly?

?

- Why might thcyxchoose‘(or
not choose) to conserve
energy in this way? '

PR Y

L

B Mo cvo St rove:. mutintiesuniontauter i

9

R
e
A AT

a °
. -

Commentary *

~ S .

¥
A P ’ - . [ S

POor example: N
.Direct: Walk to sc ol
rather than drive;g?grn :
N lights 'out; turn the heat
» - _down; eat untoasted bread;
~ “wash.in c¢old water; not
Play a radio or T.V.; use
a regular toothbrush. .
. Indirect: Wear natu}tl,
- rather than synthetic clothes
not waste food; not waste -

- paper. | -

9 . ’ . . ' B . -

L.}
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. : .
Procedures o T Commentary -

" Which of these choices |
were under their control? [
Which of the Tthoices were | ' |
under the control -the - *
parents: or other author- _ : . -
ities? - L ‘ N ’ T

which of these savings .
would be easy to make; . o
which difficult? Why? :

" Would people of different - : = -
economic levels have the ! :
same or different diffi-
culties in making these .
choices?

AC’I‘lIVITY 2 ,
Where Energy Sav1ngs Could
Be Made _ ' N

Distribute copies of the
chart: "Where Energy Savings .
Could Be Made." - - I .

Which of these,savings could . ' \
" be made by changes in the way ' _
we live or lifestyle? - Which ‘ . .
would take major changes in - : N o
technology? Which require o | . ‘ 1
both? : . . R

’ - s i ) 'y ) . ~

P

- If a barrel of oil costs | R L
" $12, how much money would :
be saved by these changes? S . ‘ <

What ‘if the price of oil, | . | e
‘doubled? What savings : I . S g
.could be made? , : . e -

\\\ugigg leg' ‘snergy will gen- . The cost of makiﬁg these
erally cost the consuner less . changes. How much does the :
money. What costs must the . insulation cost? How much '“‘E',
. consumer take into account would it cost to have high TR ey
"~ before deciding if it is .  mileage cari? . i - S
economically. profitable to .
invest in .energy naving
mpasures? )
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‘ - Procedures = - " - - Commentary
‘ N . )
1 4 . ! N
. ' Can some of these _savings - Turning down a thermogtat
be made without ff?iancial ' or car-pooling prob 1y
cost? . - have no financial cost
, ¥ ) . attached to them. .
If these items don't cost Some.people feel that the .
v money and they can save .- inconvenience of car-pooling
money, why don't people - or the discomfort of a lower
s&ire-energy in these ways? ' .thermostat are major costs.
'l 0 {
¥ ' . . :
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WHAT CAN BE DONE NOW?

® . TTTT™T

. . ' oo K
Overview A continued supply of energy in both the short
' « and the long term requires planning now. In
this lesson students.are introduced to the idea
that there are short and long term energy options.
One of the major factors that will help determine
. if these options become a reality is present
Vo level of investment. .

. e g *
’ . Concepts Short Term/Long Term
' : ' Investment - o 3 . L
Major Increases in the supply of energy in both the ’
Understanding °~ short and long term require investment in tech- *

nology and research today. {

¢ .Student Students should be able to: . !
Objectives l. Distinguish between short and long term _ '
gnergy options: ‘ ,
2. Explain the role of investment in energy
. develdpment. L -
v3. - Interpret a bar graph showing stages of
alternative energy development.

’

Time"’ o
_ .Allotment .One class period

Materials Bar Graphg "New Sources of Energy for Electricity"

.\

Cartoon: "Energy Research and Development-@udget".

- .

Procedures - - . o - Commentary -

_ACTIVITY 1
Wish List

- Bncourage students to fanta- . A8 in all brainstorming, "
o -« 8ize all the great and beau- accept all answers. ¥ -
-+ ©  tiful things they would like

. to have in the future.’ R

—

b

Are any ‘of these wishes con-
‘tradictory? - |
Which of these wishes are for - | Lo

themselves; which are for others? I 4

‘&g Which of the wishes do they think ‘ . ;
are possible before they graduate ‘ o - S
from high school? By the time T ' A .
they are thirty? _fn their life- - : ) o
time? = T L S g
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. Procedures

Which of these w18hes use '
energy? (’7
Take one of the wishes that
involve the simplest tech-
nological changes mentioned.
Have the students identify
all the things that would

go into making this "wish
come true."

What must they do as indiv-
idyals to make the wlsh come
true?

ACTIVITY 2 ‘%
New SOurces ‘of Energg

lDisterute copies of\"ﬁew
Sources of Energy for

. JFlectricity."

Explain briefly ’each of the
technologies on the list.
This is the natlon 8 "Energy
Wish List." ~ What does .this
‘mean? Have the students
locate on the bar graph when
they will be 30, 45, and 60.

?

These generally are the points
of short term, medium terim,
and long term.

~

“What are some of the things that

"that must happen before the
nation's "Energy Wish List"
.can come true -

. { - o
ACTIVITY 3

Bnergy Rcacarcb and Dcvelopment
Budget

‘Have students examine the car-

toon. Have the students define
research and development.

Based on this picture, what
‘seems to be the order of
importance for the government?

Commentary

The machines must be designed,
tested and built. Money must
be spent on machines and labor.
The product must be sold at a

, brice they can afford.

L]

=

" See appendix for brief des-

"cription of these items.

Technological .changes, research,
investment.

£ - .
/J - Y
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Procedures

Why do you think this is so?

- ~

-

How would the stuéenté divide
the total energy research and
develqpment budget?

A
Why don't we spend more on,
enerqgy research?

~ |

N

<

Commentary

Answers are varied and often
depend on who is speaking.

The technology for nuclear
energy is well developed.
Conservation as a major policy
has some political opponents.

N

,

It is difficult/i; spend
money on something that will
benefit the future.




Unit 3‘.

. . v Lesson 2
' . ) ' . COAL FACTS: COSTS AND. .BENEFITS ‘
' . L . .
Overview Coal could be one of the major?sources of. ‘short

term increases in the supply of energy. Even
, under the most conservative estimates, the U.S.

v - has enough economically ‘recoverable coal to last

. well into the twenty-first century. However,
. the environmental, economic and social costs of

, . coal production are high. The students aexanine :
¢ _ the costs and benefits involved in various Y
- = : policies concerning the changes in the present T

production of coal. .

-~

- Concepts  Costs & Benefits
. Policy
Major  The supply of energy can be increased in the
. Understanding short run in the United States by developing
‘ and increasing thé use of coal, but this will
involve investment and tradeoffs. _ .

-Student The students should be able to: -
Objectives 1./, Evaluate some of the costs and benefits
. s . of increased coal prodyction.
‘ : " 2. Develop and evaluate a policy position
on the development of coal’ reserves.

. ' Time o _ o
,Allotment One-two class periods .

- Materials "The Coal Facéa”

X

.-m_' ' "Coal: The Costs and Benefits" i - ) :

"The President's Cabinet" o ‘
‘ L . | 7
Procedureg . — | - - .- Commentary

~

. ACTIVITY 1: |
< Introduce :hefjtudents to‘the
& idea Of costs and benefits.

A

-

' Rqmind ‘the students. of the -
shortage exercise in Lesson - -
1. 0il could nit be- delivered. |
. Assume that the community - .
"~ decides .to close down the
schools. ¢
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.Procedures - : Commentary, é
What can we infer about the There is no fuel available
. way energy is used in the for "fun" purposes like a .
cartoon that is different " . Sunday drive.
from today? '
Desoribe what the “eaffoon . Class may describe ‘the. _ v
world" looks 'like, keeping housing, neighborhood, busi- - -
in mind the fact that all . : ness disgrict, what the kids
pgnergy must be used to its and parents do during the ! ‘

~utmost efficiency. day, how they get around, oo
L . - - what -is done for fun. . S

Can. they see some advantages
p to this possible energy situ-
ation? What disadvantages?

Speculate with the .class about
possible relations between the
present and the future. '

ACTIVITY 2 .- e L | g )
Energy 'Decisions ' . : -

[ ’

Copf the””P0531ble'Future

Enerdy Situations" on separ- ' -
. ate pieces of paper. Dividg - v ‘

the class into four large - . : _

groups and- give each group . _ .-

‘one possible future energy
situation. This is passed
from student’ to student, . .
* each one adglng a one sen- ] .

tence consequence of the ' SRR SR e e
situation on the paper. -, - ‘ -~ < - :

; . ' ' < ) . ._', N '/ . .o . : )
Encourage the students to build ‘ ‘ I T -

on what they already know about ) _
energy and on the original ‘state- (

-ment. These statements should _ . ¢
be consequences the students - -

- think could be possible. Fbr LT o
example, one answer for situa- S o . o ;
tion #1 could be "Everyone - i S F L g "
would starve to death - ' -

N . . . . . . 5 . )
- . Mg . - .
FINROEAEIREY ¢ SR E aypaaw s R e T ey
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‘ -~ Procedures o ~ Commentary

ACTIVITY 3 R | ' S
" The Coal Facts | :

Distribute copies of "The .

Coal Facts" and the analysis . < . ‘

- sheet, "Coal: The Costs and . . a’
" Benefits." - '

«« + Be sure that the class:
understands each piece of - .
S data on the handout. Allow » _ . A =
time for discussion of the )
data. Some. terms may need - :
to be explained to the stu- o | . A
dents. . _ , .

In small groups or indivig-
ually, have the students °
complete the worksheet.

ACTIVITY 4 o
The Presidentts\Cabinet

1
‘ Assign roles to the students. ~ . -
More than one person .can g . :
serve as the Secretaries or.
» - each secretary can have sev- .
eral aldes. ’ ,
Have student$ prepare brief
presentations to be made at
" the Cabinet meeting. . Students
. can find the data for these
presentations on "The Coal _ .
Facts" sheet. : : \

¢

~ To conduct the cabinet meeting . , S
atrange the chairs in an oval.. ' '

'Although the President can = _ ’ ' : . .
keep order, the students should \ - o ' -
be told that cabinet meetings = . : ' e
are vory ord‘\}y and serious. > ' . .

‘At the end of the discussion, _ 3 . AR _ I
the President‘must make the - ' ' o STy
- decision. The President does T . ; )
. not have to do this on the ) : '

. a3
A\ d

A

bauia of a vote.

. . T PR . . - o
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Procedures . : - ) Commentary ,

After the meeting, the class .
can discuss if the President: : '
made a wise decision.

Il

What will the nation and Congress Congress must pass laws;

have to do td act on the President's investments must be made.
decision? ) : o : : &
o . 3 : | \
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. b}
» {
4 P‘,‘ .
! LY
: \. N
- ’ B
: N ) . .
\) g ‘ A ‘ v
- .. % ~
o , (V4
v \ N
S . ’ R . L , .
& .
- -
LS * ‘ ‘ .
- S
_ .
Cy ! A .

. X ) 5 e E
TR TN f.._“EMJXA,‘;-‘:'L'{,,;‘L@?;:E%‘ ;4




v
[ ]

\ Unit 3
- . Lesson 3

NUCLEAR FISSION: COSTS AND BENEFITS

- v

Overview The technology exists to provide.electric power
: from nuclear fission.. Some predictions state
that nuclear fission may provide as 'much as
twenty percent of the ndation's electrical needs
by 1985. Few sudgestions for dealing with the
\ scarcity of energy, however, are as controversial
' as the use of nuclear power. The students - -Apply
- their knowledge of costs and benefits to the use .
- -of nuclear powver.: ot ) _ R -
Concept : Cost/Benefit
.’ Major The‘use of nuclear fission to prov1de an increase ‘
Understanding in the supply of energy in the fhear and mid-term
% ' is possible but involves a number of tradeoffs. .
Student The student should be able to:
Objectives 1. Identify some of the costs and benefits:
_ "of increased use of nuclear fission.
2. Define nuclear fission.
Time . :
"Allotment’  One class period -
Materials "Nuclear Fission: Costs and Benefits"
| : \
Procedures Commentary

Have students examine the
data on nuclear fission.

As a class, have the students

identify some of the costs and
benefits of increaaed nqplear

production. .

/

Have an informal debate on-b
"Nuclear power should be
increased in the United

_ States.

.
L

-

. A benefit could be increased oy
energy independence; less T ¢
environmental pollution,  tech- -
nology exists. Costs include
radiocactive danger, fear of
thievery, need for investment

More vocai students could pré-
‘pare brief speeches. Two or
. three students can be on the
affirmative side and a similar
mumber on the negative nide.,

¢
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Procedures c Commesitary
/7
Concluding the Lesson .
’ A
What short term options are Among the options are heavy '
available to the United States , reliance on coal; heavy re-
for dealing with scarcity? liance on nuclear power; mix
. \ : of nuclear and coal; increaséd 3
' S . imports of oil; development of v
' alternative sources such .as o
oil sﬁ?le; conservation. ;
. \ ' -
. ‘ \
5L
N ‘ ‘
' K
‘ -
‘ _ '
..\ * ‘
‘ .
\ *
I ¢ . .'7 ey I‘F. G’ ¢
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N - ) ’ |
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Overview
- in the year 2000.
mogt people to
- the =future.
about .some of
Concept Multiﬁle Effects '~ - . |
‘Major

¥ ('Understanding

-

. 3

kAN

_ What {s the father telling the

D \
< ‘).' unit 4
ct - ;. . -Lesson 1

LONG TERM ENERGY OPTIONS

f

Decisions made today will have multiple effects

It is difficult, however, for

project consequences that far into N .
In thig lesson, students hypothesize :
‘the long term ‘effects of energy de- )
cisions that could be made today.- . '

a1

Energy deéisions made tpda&.Wi;l‘have,ﬁuftiple
effects on the people and their lifestyles in
the year 2000. % - S

7 | . A
Student The student should be able to: = o -
Objectives + 1. Trace tﬁgﬁ%auses and effects of possible | “(‘
' : ' energy devisions. 1 o !

2. -Evaluate some of the tradeoffs that must -
. be made in the preésent to insure an @nergy -
. supply in the future. o "
3. Identify some of the reasons why it is
. difficult to plan for the future.
= - ' | ..
Time
'Allotmenp Once class period ° N
Materials Cartoon: "Bédtime'étory" -
. . . 1
" "Possible Future Energy- Situations" .
| . ] ‘ - "\
Procedures ' ’ . .Commentary ‘
ACTIVITY 1 = | | " ‘

Distribute the caftoon;éntitied )

“BedtimoaStory.” Ask studengs
if they think the cartoon is @
set in the past, present or
future. Wwhy?"

Nhat in the oartdbh is similar
to our present lifestyle?

What is d;ffﬁrcﬁt?

children about the energy situ-
ation of the past? .
. . . { - \ . ’

s i‘h;re was

'Approximately 30 years <n . _
-the future. - The father is ' o
, probably one of them - their. e
.~ ‘parents have 2 cars. MR

A

..
Py
[SIbY

> . v
K
(Bt
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‘ | plenéy of fuel '
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‘becedures

What can we infer about the
way energy is used in the
cartoon that is different
from today? !

Describe what the "cartoon

~ world” looks like, keeping
% in mind the fact that all

energy must be used to its

utmost efficiency.

£ - -

J

.WLCan.they.see.aome.advantagea
- to this possible energy situ-
ation? What disadvantages?

Speculate with the class about
possible relations between the
present and the future.

"ACTIVITY 2 o %
lncrgy Decisions . e
Copy the "Possible Future :
Energy Situations” on separ-
ate pieces of paper. Divide
the .class into four large
groups and give each group
one possible future energy
., . situation. This is passed
: from student to student,
. " each one adding a one’ sen~- <
- tence consequence of the .
situation on the paper.

Bncourago the students to build
~on what they al know about
1 snergn and on the original state-~
. ‘ment. These statements should -
:  be oons es the students
.. thi possible. For-
. ,cxalplo, onc answer for situa-
vy tion #1 could be 'svcryone.
would atarvo to doath

. .- Write one situation on thc

;¢ board and the gtudontl pro-

;" posed con ences. Discuss

" these possibilities with the,

i ‘students evaluating the pos-. .

« -  @ible sequences: Qould . .
. these ronlly havpen? Why of

g;;washg,nn _What other events -

- would n.od to occur in order
!or tho.o ovantn to happon?

Sunday drive.

" what is do

- conlequonccc.

. » ° . . .
. & “. . ' : o
e : . :
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Commentary

Thére is no fuel available
for "fun" purposes like a’

z

Cliss may describe the
housing, neighborhood, budi- y

" ness district, what the kids .

and.parents do during the
day, how't get around,

\/ . o Y . [ ‘. h o ! ' . C.(\-,

. An,alternative plani” Write
_one sltuation on the board

and have students volunteer . = =
Thon diucunl. R

—
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T Procedures ”f“. . . Commentary * g
e ® . . .
Is it difficult to think in
terms -of the future? Why? |
Why should we think about T .
the’ future? . : .

.
“

. . 4
Can you think of some events . Major Point: By the:-types of
., of 10, 20, 30 years ago that decisions we make today we can '
‘4 " have affected us positively? influence the type 'of lives we
S Negatively? ™ : will-have in the future. To «
. L L A : some extent, the choice is be-
) . ¥What is our impact on the _ tween making the future or
- . future?’ Can we decide to. reacting to it. .
° have a certain kind of fu- - . : : - B T
o » ture and then make ,it happen? :
,. How? Should we? - a ? )
. Q - [
z \, | ’
.""2 r
; " v
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‘ . : . LONG TERM TECHNOLOGY

2y . L]
. / :
Overview, The decisions about what mix of long term energy
’ options for the nation are difficult. Massive
' investmenta,arefneeded for research and develop-
o . ment. These invegtments compete with other needed
= investments. - Economists .talk about scarce capita].
There are mofe_demandsofog investment money thang i
“ "the present sypply. “ﬁoreoVer, there is great risk
~in investing in. long term energy technology. It ' .
' is possible that even with masgive spending, - - S
-, electricity from the proposed .sources will not be
) . ..commercially feasible. Students examine some of ,
the risks involved in long term investment. Stu- -
dents also explore the effectxof not investing '

?

_ today.
.__,‘ -
Concepts Risk ’
\ . ‘ Investment
_ Major Even with high levels of investment, long term
Understanding energy technology may not produce the needed " .
: - .~ - increase .in’ energy supply. ; E .
‘ Student - The student should be able to: . '
- Objectives - - 1. Lqentifg some of the problems of producing
. ' electri®ity from solar power or nuclear
.- fusion. = ' ”
el _92. Explain the ‘relationship between investment
A - and ‘fyture enerygy. supply. . , ' '
_ o 3. .Evaluate the risks involved in long temm
- ‘ . .energy investment. f . - .
' o : 4. Express a policy position in written form. -
sy \ Time o : - .
Allotment * On€ - two class periods ' |

t- &

‘Materials Data SheéggﬁfEléctficiﬁy”Frqm'the Sun®
. . ’ o Tk

| f“‘bata'SheeF= "Electricity From-Controlled Nuclear Fusion"

Caftooa: "Energy Research-and Development"® :
(Unit 3, Lesson 1) LA .
B§F Grpph: "New Sources of Energy fbrunlectricitQ""
"Write-a Letter" |
. Ve
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Procedures

ACTIVITY 1

Distribute "New Sources
of Energy for Electricity”
and the cartoon "Energy
Regsearch and Development.”

Have the students look at
the chart on new sources’
of energy. Which sources
appear to be long term?

. Long term can be defined
" -as a source that will not
be commercially available
before the year 2000.

To reinforce the idea of
how close the year 2000

is, again have the students
figure out how old they will
be ih that year.

Have the students examine
the cartoon."Energy Research
and Development.

In'what long term options
does the President wish to
invest money? Which will
. get the most? The least?

g

Does the President suggest
that more money be spent -
N long term or short term.
tions?

;'WHy might the President ¢
suggest that money be 'in-
vested in this way?

ACTIVITY 2

Distribute "Electricity

. Prom the Sun" and "Elec-

Commentary

Most -of them will bé about
35 years old.

According to ‘the budget, the'
U.S. will invest in nuclear -
fusion and solar power.

(Small sums. of money will
probably be invested in other:
sources as well.)

The budget has more money

options. . ' w

14

g
»

Short term options have “less “
‘risk; there may be more lobbying S
for certain types®of-development; o
there is some doubt that long. . :
range options are possible;’ people ‘ _
"have a hard time }anning far into - y
the future. - . _ - '

<

“tricity From Controlled”
Nuclear Fusion" data
sheets. ° . e

LA
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Procedures - ) Cﬁmmentary

Have the students read the . ‘This is an excellept oppor-
description of how energy tunity ‘to use the xpertise .
is released. from the sun . ' ,0f the science department. '

and from nuclear fusion.
| An excelldnt soufce of more
) ' ' detailed information about
- the procegses summarized on
the -sheet are the Fact Sheets
éh¢ - written by John M, FowéFr at
NSTA. Fact Sheets 4, 5, and
6 deal with solar power and . L
14 with nuclear fusion. These
are available free from the DOE

u ‘ _ Technical. Information Center, ¥
- | N © P.O. Box 62, 0Oak Ridge, Tennessee !
’ 37830. .
For each source of energy - S :
have the students identiM; 1 ) :
some of the benefits and : R 7 S

'some of the costs. 5
\ -

. What risks would,the ’ ~ There is no danger‘ of nuclear
nation be taking if it fallout and only a small danger
invested heavily in nuclear . from radiation. The major econ- .
fusion? | : omic risk is that all the, invest-
. f ment might not pay .off, N

.' T ¥ . ) ‘ P : ‘.
What risks are involved in - There are few:risks in terms of
solar development? @ - danger. Again, there ig the ec~
' . onomic risk that the investment
. . ’ v
” A * : .
. , .-

ACTIVITY 3 - . | o - .

. Distribute the handout _ d
"Write a Letter." 0

. Before the stu¢ent§ write These include: invest all ’ _@'
their letters, ‘discuss - ey in one source - either
possible policy positions. ° : uclear or solar; have some
. . ix of investment; make no

inveqtment,

-
L3

. ) . , . . 1

R “ . ’ ’ _
. " L] .

) f : L.

N v . . . . 0 i . . .

. X . - e [ty
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5 Procedures Commentary
* .Ask the students why they ’ ~ This can be used to reinforce
think that the letter should ' the idea of tradeoffs. No
contain some of the negative idea is perfect. In making
aspects of their proposal. - decision, the President should
know about the tradeoffs.
, The letters can be sent to the *
.. g " White House or to the Congress.
The students will get at least
. a form letter back. . " )
- ‘e
. N
. « . .
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~ SCHOOLSCLOSE ‘

 for 2weeks PR
. | \G\“ a )
: . - \gp« |
S . Qg&‘ - Detroit Lays Off 1,000 Workers
- e \ ) e \
‘ g‘d

. LIGHTS OUT- criMe INCREASE FEARED

r B ' ' ' - -
. .

o Presndent Orders Coal Mlners o
AN . BacktoWork T

\

. .These headlines show some of the effects of the long qoal- strike
. of 1978. Which of these effects do You think are most serious?
'Which aye least serious? ‘Why? . :

- Why might schools be ordered closed during a aho:tage of coal?

{

th might yoﬁ close indultr;es?

" What other alternativcs are availablc fbt dealing with the'<i;\-
shortage? CA p o .

-

& et e e At i et e e
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‘SHOWI'WHAT YOU KNOW =~~~ ———— — e
Choose one of the following: '

Choose any headline. Write the article that would go with
the headline.

-y

Draw a cartoon that shows the meaning of the headline.

~

Write a letter telling the governor of your state how the
energy shortage should be handled. '

_ S =
¢ .-
Research an energy shortage similar to the coal strike. ‘
Some examples are: TheJOil Embargo @f 1973; Fuel Shortages
during World War I, Watural Gas Shortages of 1976-77. .
Include in your report the causes and effects of the crisis.
How did the people cope with the shortage? What government

"actions, if any, took place?

. =
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" “WHET TO DO WHEN THE OIL DOESN'T ARRIVE -

%

.
t
'

-

A severe winter storm struck the entire New England region. '
All deliveries stop. An oil tanker making its way up the

Bay was destroyed in the storm. One community was particu-~ e
larly hard hit by earlier storms and was very low in heating -
oil. A-few o0il trucks that had arrived in the community be-
fore the storm could make deliveries. If the oil was evenly
distributed, all buildings would be out of oil after thre%
days. : . <

¥

{iqt a8 many reasons. ag you can for:

-
Delivering oil to Delivering o0il to some - ,
all buildings ” . buildings
l. - 1. .
20 " u . ‘ ‘q' 20 | \
30 . 3. \ €
a _ : _ .
etc. etc.

What other options were'open to the community?
?

Choose "the solution that you think was best for distribﬁting

~ the remaining oil. \ . _ »

What are the A£aw$ACks .‘fy What are the advantages

.to your solution? ‘ to your;§6ﬁﬁ£16§7’f - -
.. R

2. ‘2.

3. o | 3. .

otc."‘. : - | _etc. B S

Why did you choose'ybuf plan?

| | 7.
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SHOW WHAT YOU KNOW

N .

-
&

'with(your teacher, set uap a mock town council meeting. You
will need the following people:

Mayor

(Six
Council
Members

One
Recorder

Citizens

Kfeps order, ,announces the vote, votes

in case of a tie.

votes.

-

Keeps minutes.

N

‘Listens to(reports,,proposeé plans,

All ‘other class members are to attend the

board meeting.

They are citizens of the .

in favor of a proposal or against a pro-.

community and have the right. to speak out o '

posal offered by someone else.

L.




YOU AND'SHE PRICE OF GAS :
o ‘

.
.' 1 -
. . <) * o
‘ . -

As demand for energy increases, the price of energy may also -
go up. Thid price rise will happen 'if the supply of energy

) : remains the same or grows more slowly than the demand for

. energy. . . ! s

~ Some economists predict that the price of gasoline will in-

. Crease to over a dollar per gallon. In some countries pebple
already pay over two dollars for a gallon of gas.! What is
the price of gasoline in your town now? - -

List five different ways four famiiy uses a car.
1. ’ |

2.

3.

4.

"I’_ 5. : R o - o
b 4 ; | | (:

Which o‘”these useé of the car would your family stop if the
- price of gas rose to: . .

$1.00

/

$1.50
$2.00

. :

) 2
At- what price would your family stop gsinq a car?

. If -your family were very much richer than it is, would your

decisions be different?
o ) . . -

Ifyysu:'tamily were very much poorer, would your decisions
‘'« . be different? '

[ -

What factors, other than price, influence how your family'~ S

4 uses the car? For example - the nearness to public transpor-
. ; t‘tion. . } B . '1‘ ¥ . . ’ . : '. _ .. .

~ \
. .~
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. . | . ENERGY CONSUMPTION |
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: ENERGY CONSUMPTION ‘

\

What does the term consumgtion mean? Lo - +
N ’ ' _ i

Wnat'type of'énergy is used the. nost in the U.S.?

»

What percentage of energy consumea in the U.S. comes from

nuclear power? . e *
‘ »
. s . ) '
Coal, oil and gas are fossil fuels. What does this mean? . -
' Ce

What percentaae of our total energy consumption comes from ) o
fossil fuels? e

' y | | '
These resources are sometimes said to be "non-renewable.W |
What does that mean? * ) -

For a resource to be economically recoverable, several factorﬂ
are necessary. See if you can complete the following sentences. .
Circle the correct answer. : '

- N '\’J
‘. % . -
The cost of detting the resource must be (greeter than, less than%
the selling price. ' . LN . ﬁ
. . ”
The (machineu, resourcea) needed to get the fuel must have : ‘,'- -
been invented.
\ ','Q . - The resource must have been (discovered, lomt). . ) - .
| : . he ‘ . - .. .
. The 1argeit economicelIy recoierable reaourde in the U.S. is- Lo
L (coal, oil) o , o e L
A 'r'houglLt _Questions = . ! & ‘
| 1f the Uls. hu more .coal than any’ othor ruource. why do _ N
we use leu 6f it then 011?54 _ | R -




1. According-to the graph, what
happened to the demand for
energy-between 1970 and 19752

N

. 2. According to the graph, what

will happen t8 energy consump-
tign by 20002

~

3. What will happen to energy
supply? ' : '

[}

4. 1In 2000, there will be a gap.
Using the words demand and

Ssupply write a statement that
3escr¥bes this gap. ‘

-

5. Why i§ 2000 trying to pull

~down the Demand Curve?

L4
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OUR ENERGY APPETITE ..

I's

H
What is 1978 eating? ¢
Why is 2,000 concerned? . - . p

How does this cartoon’ express scarcity?

What will happen if 1978 continues to "eat" at the present rate?

r

What. kind of a diet would you recommend for 19787

3

\

6



SHOW WHAT YOU KNOW

L

Choose one of the following:

1. Write an "Energy Diet for the World." : x
. y

d
’braw 3 cartoons showing how you think the U.S. or the

World should deal with scarcity.

. .

R

A d

3. Find 1 cartoon that shows something about the energy problem.
Write 2 or 3 sentences about the cartoon

N

4. Play World Energy Doctor. Write out a prescription for your
~patient. Say how World can decrease-: 1tskappet1te. As a Doctor,
- why do you récommand this diet? .

/ .

-




SICE WE'RE SO BA0RT
= OF ENEREY, LET'S JUST
- §ToP USING 1T

Y

“Well, we st111 have to work the bups 6ut."
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Cartoon 1 _ . ' i

Classroom . : v '
. : - ’ '
Who is in the 'audience? - . :
Who is the speaker? - | " : R S
Whet danger is he p01nt1ng out | 1 e
to .the audience? '
) 4
| How does he say they should AR
live with this danger? /
What is your opinion of this . -
method? ) ? .
. . "
What do you thlnk the cartoon- . N |
ist's attltude is?
o ) Cartoon 2 ‘
- Pigeline
- | What is the subject of the
plcture?

| How is the pipélinexsupposed;
o < ’ to -deal with the problem of
scarcity?

) _ . L _ , What tradeoffs were made in

‘ : : building the bipeline?

) What is the cartoonist's at-
, titude toward the pipeline?-
How do you. know? .
. What - questions should have R
. ; been asked befére building-
) the pipeline? .
Cartoon 3 . N s
The Bicycle oL | o .
' | How does this cartoon deal | |
with scarcity? .
What change’ did they make? o ™3 ”‘=‘B\‘
C s § .
Why did these people make the \ 6{’ . e PR
change? : . ' -
Would people make these ' o -
- | changes voluntarily? Why or ' o - .
\ why not? = | 12 |

S e e e e e 2 e s B e S L SN~ &4‘ PP 3 ——
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*THES WBRLD ENERGY BANK .

of — A .
‘A\
‘ . R

-

DERCSITS [ A%

Q
T~
3

- 1970

What are the deposits that are made in the energy.bank?

Y
s

What are the withdggzals?'

<

Between 1970 and 2000 what seems to be ‘happening to the

‘size of withdrawalg? why?

_ L.iL ‘ - |
What happens when you take more out-wf A bank than you put
into it? Coad

~

”Wﬁit_mu t ‘happen 'now iﬁStﬂg*people_in the yaar'ZOOO are going

ty be'@aBle-to withdraw energy* from the 'bank? (Hint: . Think
about .present deposits and p ent withdrawalk.) . .

) Y > s 61 T T

R : o7 Ml
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: : \-,_,." ~ CASE STUDY )

: Mrs. W. is a traveling salesperson. She often travels
over 100 miles a day. Sometimes she must carry displays. A

big car makes this easiery, She worries about the low gas
-milque: '

»

s

. Occasionally, Mrs. W. must travel even longer distances.
' + Since there are no trains, she takes a plane. In order to
Save money and fuel, the airlines have ¢ t back on flights.
This means that Mrs. W. must often stay overnight. .
¥ N )

Mrs. W's.children, ages 9, 11, and 15 travel a mile and
a half to school. The youngest child gets bus sexyice. Tow
Save money and energy, the school district ddes not provide
bus service for junior or senior high students. Most of the
time Mr. W. drives all. three children to school in the family's

second car.

The family lives in a large, old home. Although it stays
cool in the summer, it is difficult to heat in the winter.
More insulation would reduce fuel bills, but costs money.

.
: [ ]
\ . ) ) o
e T

-List as many examples of energy use in thgustory as you can.

el

What decisions made by the famil} influence the amount of
" energy they use? : .

.
- . . - . A

What decisions made by the government influence the: amount ‘of
energy used by the family? ' g

Name one way that the family could conserve energy.

Besides saving energy, what benefits would fhey_get from this .
decision? : ‘ - - .

/

' What changes in their 1ife would the family have to make if
they were to save energy in this way? : :




Q

o8 they were to save energy in this way?

CASE STUDY
2

. . . . .
f
=
-

Mr. C. likes living in a big city. He teaches school in
one of the suburbs twenty miles from where he lives. The only’
train that gets Mr. C. to school on time leaves at 6:15 a.m.
Instead, he drives his small car to work. :

The drive to work is easy. He crosses a toll free bridge
and drives on a major highway. The bridge and the highway Lo e
were built by thg‘ﬁtate and Federal government.

After school Mr. C. coaches basketball. This means that
he can't drive to and from work with other teachers who live .
near him in the city. '

The: students in Mr. C's class sometimes get angry when
he turns the heat down.

At his apartment, the heat is controlled by the building
managers. It gets so hot in the winter that Mr. C. leaves
the windews open.

Mr. .C. has two_children, ages 12 and 14. Both go' to -
school in the city. They travel to school by subway. '

. - ) . .

List as many examp1€£ of energy use in the story as you can..

+

what decisiohs made by the family influehce the amount of
energy they use? :

What decisions made by the government influence the amount
of energy used by this family?-

,
What decisions made Ey-industry influence the amount of energy

used by this family?
. i \

Name one way the famiiy could conserve energy.

Besides saving energy, what benefits would they get from this
decision?

>

What.changes in their life -would the family have to make if,

53'
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: - ENERGY QUOTES

>
Take Sne of the energy quotes. Who might have written it?
Why? Write a brief description about a society,that would
have this as its only motto. ) ‘
- L 4
Identify at least five advertigements on T.V. or in - the paper
that might encpurage the use or conservation of energy. .
\
Write an advertisement that would encourage people to drive
fifty five miles an hour,
L. - . /
Draw a cartoon that encourages enerxrgy éonservation. :
. _ :
\



L \. i ‘ . | - . . R ) ™ ) 'D
. ' T . CONSERVATION .SURVEY : e
Read each of the following statements-chrefully. Each one
. suggests a way to encourage the use of less energy by Americans.
' . Decide if you agree, disagree, or can't make up your mind'about
the statement. Before each #tatement :
Place an A.if you agree.
. Place a B if you disagree.
b ) Place a C if you can't make up your mind.
- 1. Raise the price of gasoline by $1.00.
. s
" 2. Raise the age at which a person can drive to 21. .
' . 3. Close gasoline stations on Sunday.
- ! ’ / . ' &
: 4. Lower'anti-pdlluti%n requirements ;”
a0 . B . ’ , / ) - 4/\
- ~S. Ban the use of recreational vehicles like minibikes
. ", and snowmobiles.
6. Ban the use of motorboats. ; LT
P - . _ - ' .
7. Lower the temperature to 17°C in all public buildings.
. . . . . - v . IS
8. Close school ' in Pecember and Januéry,and open them in
the summer in cold climate%s, o ” '
9. Provide free public transportation. - . ,
10. Put tolls on all major roatls. ) < - «
’ n
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WHERE .ENERGY SAVINGS CO?LD BE MADE

3 ‘ ‘ - . 2

R Possible Energy Savings ‘
-~ T (in terms of number of barrels of oil saved) | L

If The
’ Average
Load Per
. - % Commuter
if Al ' Car In-
Houses . If All Creased
Were ) Clothes _ By 1
Weather-- Were ) Person
Stripped Washed
In Colg
Or Warm
Water
100,000 3530, 000
If All *If All - " If All - If All If All
Houses ~ Thermo- . ~Appliances Electric Cars
Had 6" stats Were Were 20% . Motors Averaged
Ingulation, Set At An . More Were 17 -20.8 Miles
g ’ N "Average Of Efficient More Per Gallon Now

60° F - R Efficient _ ;

Which of these savings require changes in how we live?

3
?

Which of these savings requiie changes 1n technology? v

7

Are there qny that may require both changes in lifestyle
and technology? "

If a barrel of 011 costs $12, hdw much mongy could be

savé&\\f

a. All homes were insulated?

b. All .appliances were moyée efficient?

,ugé.‘~A11 cars averaged 20/.8 miles per gallon? ’ _L“

PO
.

Some . of these sav1ngs will regquire investments. An gxémpie of
an_investment is spending mofiey on insulation now so that fuel
\\ bills will be lower latér on. . .

Name two other tnvestments that must be made now go that savings
yp ¢©can be made in the future. o - ~

- 67 4
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_— : ¥ I = '.. - ‘:.' . < . ., : . I ) v
T . . NEW SQURCES OF ENERCY FOR- ELECTRICITY N

e 1925 1980 1985 19 O'F ( 1995 " 2000 2005 2010
ty : £ - ’
Solar ) _ . ~ v
Heating ‘& Cooling | .
Sol f‘ETectric : |
(Thermyl or Direct) : x
' ' [»//" ’:
¢ Coal Conversion
(Gas or 011)
NS Breeder Reactor = Possible—
¥ . - . - Commercial—=
: ! . Availability: R
' : = = gy
[ - " .o L -
Conventional [= ' N . Tt
Nuclear Reactor )
: - . ’ R 2 .
o ] ‘ « . . , . 7 . | . " ! .
L . . R 1T
3 Nuclear Fusion _ Si nif;qant' v
; - . ' : | Use .
B . . : . ( 5%) B
. ' === T
-0 Qg . ‘ - ) . ‘. . . * A . ' .
: \}\1 | o - : .




r 3 ? ' ENERGY RESEARCH AND DEVELOPMENT BUDGET o '
/ .

[RRES mmﬁs Z’ :
&ﬁ | U$%~mempgﬁmw L Define Researéh

and Development.
2 | 018 % | e " I
| | ﬂ . 2. On what type of .
. . | : ' _ energy research .

Mg coo . and development
o does the President
N want to spend the

2000 | most money? -

- o /s 3. How do decisio °
$1BIU4W - > - 1 / . ofw1978 1nf§ue2c8:e

$75ML - o .2000?
| NUCLEA
B ﬁssu FoeL §s"r3'33§.o» )

- \‘ - N\ A Fomuwon
0. L ——— < Sgﬁ




e - THE COAL FACTS ' _ . - .
_ ) \
’ ' ices.
Top Ten Owners of Coal " The U.S. ‘has over 390 billion tons of coal reco_veral?le at today's pr
Reserves in U.S. (1975) This coal may contain more than 5 times the energy in Middle Eastern 0il
. _ Reserves.
1. Continental 0il 5 . | S R
2. Burlington Northern
3. Union Pacific " Developing coal takes 1
: ] ~ time and money. Opening
4. Peabody G a surface mine takes 3 to ‘
5. Fomon (Carter 0il) > years. ' Underground mines v

may take 5-7 years to

6. AMAX (20.63% S jard develop. It costs 20-30

: . , million dollars to open a . . -
_ O1l of Califarnia) new surface mine; 40-60 \ Top Ten Coal Companies in U.S.
7. North American Coal | nu.i Llion d(.)llars for a new - (1974)
8. Occidental Petroleum 1. | Peabody Coal Co.
9. U.S. Steel © - ] : , 2. Consolidated Coal Co.

10. Kerr McGee Island Creek Loal Co.

Amax Coal Co.

The Pittston Co.

1

The U.S. St.ée]_; Corp. .

Arch Mineral Co_rp

Bethlehem Mines .Corp.

O ® N n W,

. . ' A,
, | _ . N. American Coal Corp.

=
(=

Peter Kewit Sons Mining
S Division '

oA Miriers make between 514,000 and $'20;\000 a year.

i | ‘ - - - 73
A FuiText provided by Eric ’ . ’ N . ' i . R .
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‘THE GOAL FACTS

: v - e . -

.| Number 8f Mine Workers ) o ~
i the(y;;g?d States The followiﬁg products come from coal:
steel nylon plastig
Underground . , .
Minerz 123,000 perfume aluminum paint .
. ' . o
Strip Miners 44,000 , dye aspirin detergent .
Related jobs insecticide motor fuel
in the mines ‘lZngg drugs rubber food presergatives
TOTAL 184,000 v _ :

' Heat and pressure applied in the
) . ' | ‘right way can convert a 4 pound
. ' piece of coal into about 1 quart
Jobs Needed to Produce Coal of synthetic crude oil or about
- 32 cubic feet of synthetic gas.

« These aré’.very expensive pm(mcts

miners bpower ghovel operators
'drill operators roof bolter operators \ !

cutting machine bperators
locomotive operators
loading machine operators
electricians

lubricating specialiats

tipple machinery operators
carpenters

construction workers
explosives handlers
machine-tool operators

o A

I

masons mechanics -
pipefitters plumbers ’ ‘ 47% of th: olectricitg
repairmen ‘truck & tractor mechanics . used in the U. S. comes
\ - o~ frbm coal. :
74 75




Coast Province

Rocky Mountain Province
rthern Great Plains Province

Y
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g Anthracite , )
[U:H 8iturminous Coal

l D Subouunimous Coal
m Lignite
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THE COAL FACTS

B

Gult Province

A
Source Jureauof LargManagemenrt. Drait E~vironmental Impact Statement Proposed

Facera CoL2a33.03 <017 am107s,

LR~

Underground mining is
a dirty and sometimes
dangerous job. There
are more job related
accidents jin coal min-
ing than any other
industry in the U.S.

interior Province

FYi

Eastern Province

- the topsoil.

Vd
. K —

Distribution of United States Coal Resources

The burning of coal
can produce sulfur
and nitrogen oxides,
soot, and ash. De~.
prending on the type
of coal that 1is
burned, these pol-
lutants can produce,
mild or severe damage
to the environment
and to people.

hi

.

Surface Mining can

hurt the natural !
environment. As '
the coal is stripped
away, so is much of
Laws
requiring reclamatjon
of land do help.

This is not always
possible. Large
amounts of water are
needed and water is
often in short sup-
ply. Reclamation

adds to the cost of
coal productivon.

N

. . - \ ’
The use of strip mining as a means of getting at

coal is increasing.

strip mined.

N

*

strip mined.

In 1960, 25% of the coal was

By 1970, about half of the coal was



COAL: THE COSTS AND BENEFITS

The United States must make some major decisions about energy for
the near future. Many experts point out that the demand for energy
is growing faster than the supply of energy. This scarcity of
energy will create serious problems. \

Asgsume that'you are an advisor to 'the President. ThePresident
wants to know if the nation. should increase its productlion of coal.

To make a good decision, the President must know what are some of
the benefits and some of the costs of increased coal production.

Examine the data on the Coal Facts.sheet.°

* % . ’
List five costs and five benefits of coal production. Remember
that costs and benefits ipclude not only money but also changes -
in the number of jobs, foreign relation§, working and living
conditions. :

Benefits of increased » Costs of increased

coal production coal production .
1. | ‘1.
2 - 2.
3. 3.
.,
4. w ' 4.
. v A
5. | \ 5.

Look back at the costs and benfits that ’ou have listed.

Put a star before the most seribus co&t and the most important
benefit. - ' :

On what basis did you make that deg¢ision?

~t




The President has
Cabinet meeting mu
At the end of the. meeting, the Pre ident-mughjj -

production.
cide what to

Qzlled a Cabinet Meeting.
s

say to Congress and the nation.

Each person at the

give advice for or again increasing coal

Some of the Cabinet Members are listed below. Cﬁoogé one of the

roles.

The President

Secretary of
State

¥

Secretary of
Transportation

—~——

~

-

Seérethry of
the Interior

éécretary of
the Treasury

7

*

Secretary of\/

Labor
V4

Secretafy of .
Health, Educa-

tion and Welfare

v

-serigusly harm the land?
wategﬂfor all purposes?

\

The President conducts the meeting, asks
que ns; and finally, decides what to do.

i

The Secrdtary of State is interested in
foreign faffairs. How will increased coal
Product¥on change relatiens of the U.S.
with thé rest of the world? Will this
genera&?y be- good or bad?

. i ’

#

o
The Seéretary of Transportation is interested
in seejing that people and materials are able
to mowe around the country. Will increased
coal ?&oduction help the nation's transporta-

,

tion Problems?

LI )

cretary of the Interior is interested
land. Will increased coal production

The
in t

The Secretary of the Treasury must:help the
government. pay its bidls. Will the increased
production of coal add to taxes or add to the’
goveknment's expen .

S
R

The Secretary of ‘Libor.is interested in seeing
Will the develop-
-ment 'of coal help create these jobs?

that people have good jobs. "

The Secretary of HEW is interested in the

health and well being of the people. How
will the increased production of coal influ-
ence the health and safety of the people?

79
)

Will there be enough

N

~
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NUCLEAR FISSION: COSTS AND BENEFITS

.
. .

-

Few suggestions for dealing with the scarcity of
energy are as controversial as the use of nuclear /[
power. At present about 8 percent of the energy.‘
used in this country comes from nuclear fission. 4
Some people predict that this will _increase to 20
percent by 1985. If the United States were to

invest large sums of money into nuclear power
plants,” this percentage could be even higher by

the year 2000.

Read the following brief selection. You will have
to decide if the costs of producing more energy
from nuclear power are greater or less than the
benefits that could be gained.

*hkk kkk Ahkkhkkk*h Ahkkkk ki *hk kkkkk % Kk %k kK ' khkkkkhdk

Environment

s
Nuclear power plants do not cause the same type of
air pollution as coa) power plants. Also, since the’
energy potential of ﬁ?anium-is great, only small
amounts of uranium ore must be mined. Thdis reduces
the problems of strip mining. '

Nuclear fission does produce radioactive material.
This material is very dangercus and must be kept
out of contact with food, water, or any.part of
the living biosystem. Since it remains dangerous
for hundreds of years it must be stored very care-
fully. So far the storage problem has not, been
solved. . ’

safety - _— '
There are very strict safety guideli;;;\ES?\nuclear

power plants. There are no radioactive emissions
that are dangerous to geople living near the plant.
Some people are worried about the reactor -blowing
up. While they can't explode like a "nuclear bomb,"
it is possible that, for instance, the cooling
systems might fail and the nuclear material get so

" hot it would melt. This could cause a small explo-
sion (because of steam pressure) which would spread
radioactive materials over the neighborhood. If

8N

v
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- ' _ . . .

an accident djd occur, it would be' disastrous. How- .
:yer,'chances of this seem ‘to be-eaﬁremely'small.% -

There is also a danger.thatihi~jackers could steal - :
nuclear material -and make a bomb. With present day -
reactors this is not a threat but if we use breeder -
reactors or begin to reprocéss used reactor fuel,
it éould become a danget. - SR A

P M

N _ - .
‘ - PRI - 'A-. e . . \%*
The increased use of‘nuclear power could réplaﬁé &‘ . S
some oil and help the United States to be lesg de« . _
pendent on.foreign nations for energy. Uranium is . Coe T e
the primary™exe used ih nuclear plants. Estimates -
on the amount of economically recoverable uranium

in the United States vary. There probably is enough
to fuel all of the reactors now operating or being ,
built for their 30-40 year lifetime. e .

Independence

v 1

Econonics - . , .

;o

Nuclear power. plants are fairly economical .to operate

since the fuel costs are low (much lower than” coal,

for instance). They are, however, very expensive to.

build, more expensive than coal-fired plants. If the® -

. United States biuilds a large number of nuclear reactors .
less money will be available to invest in other energy l

sources or in other parts of the economy. : |

Politics o N - - R
Nuclear,powgf pPlants are, large. They often provide
energy for many states. Although many. areas need

the energy, very few people are willing to allow the’
plants t5 be built in their community. There could

be conflict between the states and the Federal govern- °
ment over where to build new plants. TRere are also
many people and many organized groups who ‘strongly
oppose nuclear power for the reasons mentioned above
and‘they.9re fighting against i€s further development.
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Lo “When | was little, Mommy ah@ Daddy used to drive us ’ ‘ 5
o ( ’ - around in carsjust for fun.” J- . .. '
w " Lo ‘. . . redrawn fram Chartes Saxon tartop )jINK Oct/Nov 1976 *
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,all its enetqy, mone
“power. 07wl :

" POSSIBLE FUTURE ENE%GY SITUATIONS ‘ o ' a - e
) . . . o 4

, T v '
No decisions were made to increase the , _
supply of energy.. o : . i
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In 1980 ‘the United Sgates decided to inveser
\in deVeloping solar "¢

‘ . .

In 1980 thg'Unifed_States decided to invest ,
all its energy money . in developing nuclear | -

fusion. . R g N
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In 1980 the United St¥tes decided to inves )

all its energy money in increasing cwval_ o
production. : L o . :
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—- SR . ' B ELECTRICITY FROM ‘THE SUM®Y . : . f

. Type Process Description - Assets - | , .Problems Estimated Availability
Solar Cell The particles making up - 1l Little main-: 1. Extremely *Some by 1985:\.ommer-
.. a beam of light (called + tenancé re- ° " expensive. - ' clially competitive by
- photons) knock elec- quired. 2. Requires a 2000, may. be sooner.
‘rons loose from'atoms 2. Long lastlng. ;’ ‘ large amount - .t ’ ;
.1n a device called a - 3. Sunshine is of land. ST
. w-8olar cell. These” ' ' free and re- 3. Sunlight is _ : ' .
electrons can be col- : newable. variable and . :
letted to produce ) . . some’ storage R :

electric power or back-up

will be needed.

Lo

-

Thermal Collect sunlight and l. No pollution = 1. Relatively ex- 'Some by 1985; Commer- .
: heat a liquid to create or other en- - pensive. . cial availability by '
steam. This steam spins vironmental "2. Requires a approximately 1995.
- - * a turbine which rdétates i hazards. : large amount ’
? generator coils and pro- 2. Sunshine is of* land. . :
duces electr1c1ty ] ' free .and re- 3. No feasible . N
. _ : . newable. e way as yet to . !
{ _ B store heat at C .
L ” v night or when . ' -
oo, ’ ‘ the sun isn't : :
o ‘ o ) sHining. )
- ., 7 R . > v L .
- - < N . » .
Sea Power, - The warm. surface water 1. Sunshine is 1. Muéh to be Very queéstionable. ~
. . of the ocean cah be used - .free dnd re- © ¢ ' learned about Some small scale
l Ca N to heat -a fluid®such ag . . newable. joperation of testing by 1985.
’ , * ' ammonia“ causing it to e S - complex equipment . " :
y . change jnto a vapor.. 2. Theé ocean is in an ocean en- . T o
: ° This vap which-will be a large solar ' vironment. .o ’ '
: at _a%elatxvely high pres-— collector. . 7 4
: sure, can then be used to’ ~ . . 7 2. Little is known . o~ ! .
turn a turbine and power . : about the effects
n . '- an electric generator. . ’ . of storms on the . , :
+The vapor is then cooled " . large floating ; _ Lo
. back to a-liquid by the - A sttuttures which . [ » .
cooler water deep in the ' Ve .~ are envisioned. ~ S C 8
ocean. .0 . 3. Transmission of ‘ ’ -
‘ ‘ . SO power from dcean o .
. ‘ ) . ‘ sites ig difficult C
. ‘ ? : ;s and expensive. - "

-
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ELECTRICITY FROM CONTROLLED NUCLEAR FUSION

Y a
L3 o .
. .

| o ;
Process Description

.Nuclei of 2 atoms join together

("fused"), releasing energy.
Nuclei normally repel each other
and therefore, ‘force must be used
to bring them close together and
cause them to react. 1In order
to do this, heavy hydrogen .(D)
must be heated to about 100 mil-.
lion degrees C-so that the nuclei
will he moving very fast and
collide. The heated nuclei
(called "plasma") are confineq
by a magnetic field while they -
are heated. a

*

©H

y

-Agsgets

"D" is cheap
and plentiful.

Little, if any,
air pollution.

. No threat of

nuclear explo-
sion and only
small amount

- of radiocactivity.

-

Problems

Some doubt that
a working plant

can be built be- .

cause of many
technical prop-
lems. Expertss .
are not sure if
this process
can be control-

‘led.

Plants may be
SO expensive

that the electric

power will not be
economical.

Estima
Availab

ted
ilit
ili yr

The scien

tifie

problems may be

solved by
Some powe
year 2000
likely fo

rmercial availability

until man

later.

1985. -
r by

. Un-
r com-

y years



WRITE A LETTER, /

| .

Write a letter to the President or to your Congressman. In the

first paragraph state the type of long range energy options you
would like to see developed.

In the second paragraph expldin
why you support this option. In tkhe third paragraph identify
some of the problems with your optioens. State why you think

these are less important than the positive parts of the option.

*U.S. QOVERNMENT PRINTING OFFICE : 1980 0=311-122/13
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