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| PREFACE :

We live in an exmtmg. rapndb chdnging, and ;hallengmg world a world highly dependent u;’un science and tcuhnology Our
- world is changing so rapidly that we sometimes fail to recognize that much of what we today take.for granted as common,

everyday occurrences existed only in the imaginations of people just i few shurt years ago. Advances in science and technology .

have brought many dreams to fruition. Long before toda? s school children becorhe scrior citizens, much of today's “science
fiction” will, in fact, become reality. Recall just a few accomplishtents which not long ago were viewed as idle dreams.

® New.biomedical advances have made it possible to replace defective hearts, kidneys and other vrgans.
® The first'air flight at Kitty Hawk lasied only a few seconds. Now, a little over half a century Iater space ships travel
thousands of miles an hour to explore distant planets. .
© Nuclear technology — of interest a fen shoriyears ago becaquse of its destructive potenual-wwd provide humankind with
‘ almost limitless supplies of energy Sor' peace-ume needs.
. ® Computer technology has made it po.mble 10 solve in seconds prublems which only a decade ago would require many
humagn {:feumes

o

+ & Science and technology have brought us‘to the brink of controlling w eather, earthquakes and vther natural phenomen'a
Moreover, the changes which we have been exd'cnencmg and to which we have become accustomed are occurnng at an
increasingly rapid rat¢. Changes, most futurists forecast. will continue and, in fact, eyen accelerate as we move -mc the 2ist
Century and beyond But,as Barry Commoner has stated, “There i no such thing as a free iunch.” These great advances will not
be achieved without a high price. We are now beginning 10 experience the adverse effects of our great achncvcmcnts

e The world’s naiurai resources are being rapidly depleled ' .

’ 7

' Our planet’s water and air are no longer pure and clean.
‘ ® Thousands of plant and ammal species are threatened with extinction. .

® Nearly half the world’s populauon su_[fers Jrom malnutrition. .
While sciénce and technology have given us tremendous power, we are also confronted with an awesome responsibility. touse
. ‘ the power and ability wiscly, to make equitable decision tradeoffs, and to make valid and just chorees when there's no absolute
’ “right” alternative. Whether we have used our new powers wnscly is highly questionable.
. Today's y outh will soon become society's decision makers. Will they be capable of i improving upon the deuision-making of
) the past” Will they possess the skills and abilities togmake effective, equitable. long-range decisions to create & better world?

To the student: : 6 ro :
This module has been prepared to help you the student and future dccmon maker function more effectively 1n a rapidly
changing world Otlier modules in the Preparing for Tombrrow s Hur]d program focus on additional issues of current and
future importance. - & ’ .
\ To the teacher: )

It is our belief that this module and indeed the entire Preparing for Tomorros s World program--will help you the teacher
prepare the future decision maker to deal effectively with issues ard challenges at the mtcrfaucs of science, technology, society.
It is our belief that the contents and activities in this program will begin to prepare today®s youth to hive hfe to the fullest, in
bafancc with Earth’s resources and environmental limits. and to meet the challenges of tomorrow's world. s

‘ Louis A. '}onli, Ed. D.
Cook College
Rutgers-The State Umversny of New Jc;sey
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PART I: “. .. MiLes t0'Go, But How?” — Section A

Introduction L oe. s ‘

W hen we discuss the subject of energy we are refernng to usmg energy to help us do work. Whether the work is growing crops,
building bAdges. running machings or driving to woutk, some type of energy is involved. Eor example, in getting bread to your
table, energy 1> required to pluw, plant and harvest the wheat, to produce fertilizers from oil, to ship the wheat to the mill, to grind
the wheat 1ntd flour, to bake the bread and to Pd\.l\dgelhc bread, to advertise, and todelives it to the grocery store Energy isused
in various forms such as’sunlight (plants comverting the sun's energy to food), oil, gasoline, and clectricity, as well as human
activity. Someone has cakulated that the amount of energy used in the Uritegd States is cqual to each Amcrican having 300
personal.servants. N ‘

The growth of the United States has depended upon a large supply of cheap encrgy. In the early days thc great forcsts
provided energy to heat humes and fur the blacksmths to make tools. Later, coal became the major source of energy and large
industnies entered the Amcrn,an seene. Cual alsu changed our means of travel. Trains and stczmships made possible more rapid
delivery of products and ina sense bruught thecountry closesgpgether. Ogc:l‘jé nothaveto locate an industry close to the source
of rew matenials, it could casily be shipped frum a distant loeation. Petrol brought an even greater change. Oil was abundant
and cheap and could be used for heat, gencration of electnuty, powering labor saving machines and for transponatlon(rallroad
ships, trucks, automobiles).

With plentiful fussil fueis (coal, o1, gas) the U.S. progressed rapidly as’an industrial nation. Human energy was replaced by
machines which were able to produce prududts efficiently and at lower costs. Jobs that required hundreds of people could now be
done by machines. New pruducts were produced that required less human energy but more oil and other fossil fuels. Plastics
replaced wood. nylon and other sypthetic materials replaced cottdn, wool and silk, and detergents replaced soap.

The . has thus becume a nation dependent upon great amounts of inexpensive energy, primarily energy in the form of
fossilftels. \‘vc today, huwever, are hearing of an energy crisis. Wherever we turn we liearand read about the need to save energy.
W hat 1> an energy crists, and what does it mean? What are we trying to save? Why should we be concerned about saving encrgy”
These questions and others will be considered as we proceed throught the following activities and readings.

¢ .
v . ¢ -
-

Q > -’

Student Activity 1: a 125-Year Picture of Energy Changes : .

TABLE 1. ) -

U S. Encrgy Consumpnon Patterns. 1850-1979 (percent) ) .
Year Coal Petroleum® Natural Gas Hydropower Nuclear Fyel Wood
1850 9.3 . - — — 90.7
1860 16.4 v | - - - 83.5
1870 265 . 2 .- t - - . 733
1880 a1 p 1.9 . - . - — 570
1890 57.9 22 - 37 3 - 359
1900 © 713 24 - 26 L 26 — 211
1910 _ 76 8 , 61 W 32 -\ 106
1920 28, 122 * 39 . 36 - 1.5
1930 587 232 - 8.5 . 34 . 6.2
1940 . 561 30.0- . 109 37 — 53 .
1950 36.7 38,4 N X .4l — , 33
1960 ~ 228 45.0 285 o3 £ -
1930 . 192, 439 B 7. 39 L3 -
1971 18.2 44.2 . 329 o4l 6 -
1972 17.3 458 - 320 4. 3 -
1973 178 . 465 "30.5 4.0 1.2 -
1974 * 118 46.2 . 304 40 1.9 ) -

- 1915 _ . 188 460 284 44 .24 -
1976 184 . 412 . 273 4.l 2.8 -
1977 18.4 48.6 260 ) 33 3.5 -
1978 - . 180 48.6 L 253 p 4.0 3.8 —_ \

T 1979 17.0 458 = 289 3.9 3.7 -

Source. Historical Shusties ul the U S.. Burcau of the Census. U.S Bureau of Mines, Washmgton D C..1974,and U S. Dept of Energy. *Mon.hly Energy
Review," July 1979

[
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" Use theinformation on the previous pageto construct a graph descnbmg our changing energy sources m(hcpg;l/l 25 years.

(A graph worksheet will be distributed by your teacher) ~
Use the graph worksheet with the coordinates labelled. Time in ycars i urcauved along the X-axs (horizontal) and pereent

of total use is measured along the Y-axis (vertical).
* Select a different color for each energy source and Igbelthe key a-. «,ordmgl), Start with the data on coal. For each year.find

the corresponding percent unit on the graph and placca smallcii .. at shat point. Do this for each year and connec: the points. Do
the same for each of the other energy spurces. Use your completed graph to answer the questions below.

I. What was the mam source of fuel in 1850? 2 in 19507

2 What were some o;her sources of energy in 1850 that are not.shown on the graph? (What were the energy sources for light,
uansportauon etc.?) N

3 What do you think are some of the reasons that the use of wood dropped rabidly in the late 1800s?
4. What ddwyou think was the major usc of coal in 1900? How do we usc coal today? "

5. What energy source seems to be of increasing importance today?

o < x
Student Activity 2: How Do We Use our Energy Today? . X .
Graph 1: U.S. Gross Energy End Uses, 1973 ‘ )
TOTAL GROSS ENERGY USE' 74 7 Quadrnillion Btu
- Cooling, Electrolytic
Refngeration H E Processes, & Other
Aur Conditioning
Raw"Aatenals n J# Transportation
*Water Heating "
A
Lighting “
Electnc Drve a
)
"
’ - Space Heating
N
Direct Heat
S
vo ’ 1 Industrial Steam . .

~

Source: U.S Energy Prospects: An Engineering Viewpoint,
! National Academy of'EngIneerin/g. 1974, page 26.

Study the “pic” chart which describes U.S. major cngrgy uses in 1973,
I. What percent of the total energy use goes into various types of heating? .t
2! List some manufactured: products,that you use which require a heating process. " ' ,
3. Why do you suppose that orfe-fourth the energy used in the U.S. gocs into transportation? > ' )

4 lfsuch a chart Were madc for energy uses in 1850, what doyou suppose would be the major categorics of different uses" What

categories would not appear? \
5. For the following uses. what are the fuel sources: a) transportation? b) space heating? c) lighting?

2 ., ‘ . ' . ' lo S . ."
. K

hY
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Student Activity 3: World Energy Uses ‘

A. Graph 2: World Energy Consumption by Source, 1960-75 T e Lo

! Examipe Graph 2 and complete the following table. (use the handout which your teacher will distribute
. DO NOT WRITE IN BOOK)

Changes in World Fuel Sources

(pereent)
World United States
- ’ U.S. Compared
: 1960 1975 Change 1975 to the World
Coal 47¢; 29¢; < 18 8¢ fess
Pctrolcuﬁ; . v

Natural Gas

Hydropower

Nuclear

-

¢ F-rom Graph 2 find out how much of the total world fuel is supplied by each of the five major fuel sources in 1960and 1975
To tind tae percentage number, simply read off those numbers for each fucl sburce that appear above the years 1960 and 1975
Enter the percentage numbey in the appropriate space in the table. ' L.

¢ Under the“change™ column use an arrow to show how the fuelsource has changed. (1) ifthere is an increase and () ifthere

. 15 a decrease. (Not¢ Since we are comparing the percentage of each to the total, we find that coal’s share of the total fuel

consumed has decreased. However. the actual amount of coal consumed has increased. 1t simply has not increased as fast as
other fuel sources.)’ , .

¢ To complete the column *U.S. 1975 usc the data from Table 1 on page 1.

¢ Compare the extent the U.S. uses cach fuel to that of the rest of the world. Is the fuel used toa“greater™or “lesser™ extent in
the U.S.” Indicate this under the column “U.S. Compared to the World.”

« What fuel 1s the world using more of today than in 1960> What fuetis the U.S. using more of? Give some reasons for this.

-~
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B. Graph 3: World Energy Consumption by Region, 1960-75

v . .
e Compare the energy usag«.\gx 1960 and 1975. What régions have used a larger share of the total amount of energy”
® Whai regions have deTreased theiy engrgy,consumption in terms of wotal world consumption? Does this mean they are using less
cnergy? . . ’
® Approximately how much has enetgy consumption iticreased in the 15 years since 1960?

® If encrgy consumption continues to increase at the same rate for the world. how many quadrillion BTUs will be consumed in
19902 (A BT U—Bntish Thermal Umit— s a heat measurement. 1t the amount of heat required to raise the temperature of |
" pound of water 1° Fahrenheit at a given pressure and temperature.) :
" e Whydo you supposc that Japan has dcubled its energy consumption since 1960?

® The world's pophlauon isabout4 billion (4,000,000,000) and the U.3. hasa population 0f 220,000,000 The U S populaticnis
therefore about 79 of the total world population. If the rest o1 the world uses as much energy as the U S, calculate how many
- BTUs the world would have consumed in 1975 (use the figuré 75 quadrillion BTUs for 1975, U.S. Consumption)

e Why do you suppose that the U.S.'s share of the total energy used in‘the world is so large? -
e If the United States uses less energy what changes will have to take place?
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PART I “. . .Miles to Go, But How?”—Section B ' .

5 Student Activity 4: Dilemma Discussions

. Dilemma 1: Who Has Oil to Sell? ’

The leader of lduas. one of the five major o1l producing countries. recently became concerned over the wide differencesin living
standards between the highly industrianzed nations and the underdeveloped nations. He saw that millions of people barely get
enough to cat. hive 1n shacks hardly sutable for humans and die from lack of medicine and adequate health care On the other
hand. people 1n the industrial countries are able to speed about in fast cars, eat fancy foods from all over the world anc “joy
homes equipped with heat, air conditioning, running water and TV sets. Much of the good life the§ enjoy comes from the use of
ol to generate electricity, tu run machinery and cars, to manufacture plastics and synthetic fabrics, and to produce heat. He felt
that this gap between the rich and puor nations could be changed if the underdey eloped nations could industrialize and produce

~goods themiselves as well as sell to others.

. Iduas leader met with the representatives from the other four countnes and convinced them to discuss the problem. They
agreed that condmions in the underdeveloped countries would improve drastically if they could buy 6il more cheaply A decision
was made to mcreasc the price of the oif they sell to the industrial nations as well as sell them less oil. The oil producers would then
sell the remaining o1l to the underdeveloped countnies at a lower price. In this way the poor countries will have a better chance of
catching up. However, to do this, they will break the agreements they have made with the nations who now buy oil from them.

Should the ol producing countrics take this action”
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Questions for Discussion (Dilemma 1) : ..
® Docs a country have a nght tgsell ol to whomener it pleases at whatever price it decides? Why or why not” : ° \‘ .
® |51t tair to charge some cu.stqnfcrs high prices and some customers low prices? Suppose your grocer decidesto sell food to the '~
rich at one price and the poor at another price; do you think that is fair? Why or whv not? - ' ‘
e Since the ol companics kum‘l\hc industral nations provided the technical knowledge and equipment for the discovery and

dniling ot the oil, shouldn't the oif producing couptrics tow have some responsibility towards the cotintries that lielped them? &
Why or why not? : . .
.o It a country has an important resource, should st share it equally with other countries that need-it? Why or why not? - !

'y

< ®If a country is willing to pay lugh prices for oil, should it be allowed to buy all it nceds? Why or ‘why not? L.

2\ e Peopte 1n~nich industnal nations tend to waste a great deal of ol such as dnving around umfccc_ss%ri ly. using plastic disppsable O 1
contatners { made trom oil). heeping therr humes very warmete. Should they be allowed to continue to do so just because they can
afford to live this way? Why or why not? . T ) ~ .
® Since oul 1s a resqurce that cant be replaced does one country have the nght to use more of'it than another country” Why or why )
nnt? v < . . ' l s k] ‘ v
+ Reducipg o1l supphies to industrial nations may force them to use fuel sources that ate more potentially harmful to human health
v sucnas nuc?r tye! or coal. Should the o1l produ%crs think of the hialth consequences whcn’chcy decide to take such action” Why
or vhy not? . )

‘ 1.3’,’/‘ ’
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Petroleum and Transportation ‘ X
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Dilemma 2: One Good (or Bad) Turn Deserves Another C '
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- The oil producing countries decided to take the action of limiting the sales of oil to the industrial countricsand charging higher
prices The industrial countries including the United States were outraged and indignant. They felt that they had done much to
help the oil producing countries by helping them build roads. schools. electrical power plants, telephone systems and even their air
force and army in exchange for the oil, and now they are being treated so ungratefully. .

The industrial nations realized that this action would create an economic disaster. Higher priced oil would mean higher prices
onevervthing transportation, heating, plastics, medicipe, food, et¢. Food production would be greatly affected because oils
needed to run farm machinery. produce fertilizer and harvest, process and transport the food. Millions of workers would be out of
work The affected nations tried unsuccessfully to get the oil produicers to change their minds. They felt that the only solution

%  would be touse military force to make them reverse the decision. ' .
, . Should the United States go along with the other narh)ns_ in using this tactic? Why or why not?
s.‘Questions for Discussion (Dilemma 2)
® If the well-being of the country's people were threatened, doesn't the gosernment have the responsibility to use whatever method
necessary to make sure that its people, will not lose jobs or go hungry? Why or why not?
® What responsibilities should a seller have to its long-time,customer? Why?
- - ® Does a buyer ever have the right to demand that a seller sell his/ her product? Why or why not?
® Shouldn't the industrial nations appreciate the good intentions of the oil producers and consider making some sacnfices 5o that the
L underdcvclgpcd countries'can benefit frotn low priced oil? Why or why not? .
® Ifacountrydepends onan ifnportam resource for its very existence, should the country with that resource feel some responsibility?
- Why or why not? : ]
® If war resultsand many peopi. are killed, who should be byed? The countries with the 0il? The countnes needing the old? Why?
® Oilis a very important source of heat; without heat in the winter many people living in colder areas would die. Should the ol
producing countrics be blamed for the deaths? or why not?
® Should a country become so dependent on a resource of another country that 1t has to go to war in order to get ? Why?
: ® What responsibility does the U.S. have to its friends. the nations who want to use military threat? Why?
® Without the military strength of all the countrics combined the threat would not be effective. Should the U.S. go along with the
other countrics? Why or why not? » ’
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Dilemma 3: “Do Unto Others . ..” > ‘ . vt

{ he action taken by the major oil producing wountnes has caused great changes in the United States Gasoline, a primary
product otuil, has become very scarce. The President has ordered all unnecessary travel halted, each family is now limited to 20
gallons a month which 15 about one full tank of gasoline for the entire month.

Everyone has had to make drastic sacrifices. Persons Living in the suburbs have been most severely affected, li 1s nearly

_impossible to drive to wark. drive to shoppsng centers or take part in any activities farther awa than a felv miles. Many shops
p o ppg ¥ y shops,

o

.ERI

restaurants, theatres ad sports places have been forced to close because people simply cafinot get to them

At the Fern household tn Wooded Lake there is a sudden urisis. Jenny, the youngest of the six children, has fallen off the
backyard swing and injured her armi. Her mother thinks that it has bu:n broken and that they should take her to the doctof in
South Valley 30 nules audy. But they lave no gasolingheir monthly ration has been used up fora holiday trip to visit rclauvcs

T hetronly nelbhburs are vld Mr. Spanc and s wife with whora tifey are not on speaking terms. This is because the Spancs
comstantly object %\c noisy activities of the children, Despite this feud, Mrs. Fern goes to the Spanes and asks them to drive
Jenny to the doctor™™Mr. Spance refuses, stating that they need all their gasoline for their weekly visits to the doctor and any possible
emergency.since they are both in poor. health. ’

! hat evemng Jenny s arm becomes gieaily sWollen and shedoesnt stop crying because of the pain. Mrs. Fern wants to get her
to the doctor and feels that the only thing she cando s tuptml basolmc trom the Spane’s car. She will be taking a great risk because
gasoline scarcity has made theft of gasoline a serious, major cnime. Should she steal the gasoline? Why or why not?

.

.

lQue‘st'ions for Discussion (Dilemma J) . ) . .
® 51t ever nght to steal” Why or why not?
e Should a mother be obhgated to do whatever she can to help her children? Why or-why not?
e Should Mrs. Fernalso thunk of her other children? W hy? What of she were caught and sent to jail’ Who wotld take care of them”
e The Ferns knew that tal\m@ﬁn tnp would mean no gasoline for emergencies. They took th€ chance, shouldn't they accept the

consequences? Why or why not? :

® What i stealing the gasoline prucnt&.d Mus. Spdm from gemng to the doctor for animportant treatment, and she had cied asa
result. Sheuld Mrs. Fern be held rcsponsnblc for her death? Why or why not? - '

® If you were Mr. Spane. should you glve them the gasoline? Why or why not? . )

® Suppose Mr. Spane catches Mrs. Fern stealing. should he report her to the police? Why or why not? . .

® What it Mrs. Fern gotscaught and 1 brought before the judge, should the judge give her thesame pcnalty that he gives anyone elsg
caught stealing gasoline” Why or why not? .

® What f the nughbors were goud friends, should that make any difference in Mrs Fern's decision? Wiy or why not

® How should ncnghbors act towards one Thother? Why?! . ’

o If you were Jenny. would you try to stop your mother {from stealing? Why or why not?

>
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Dilemma 4: 'l'ed’s~ Dilemma ’

Ted Bates finally has managed.to “save up” enough gasc?
line to take-Julie Dean, his girlfriend, to the football game and
dance in Kingston next weekend. This was the big event they o
had long planned. He obtained the gasoline by doing errands
for his parents that,would otherwise require the use of the
family car. Thes¢ errands included carting groceries from the ’\
stere 5 miles away; hiking 20 miles to deliver books for his.
father; garrying his baby sister to the doctor for checkups.

As he leaves his house to tell Julie the good news, Mrs.
James, who lives néxt door, calls him. Mrs. James is among
his favorite persons, having been like a grandmother to him'
since hisearly childhood. She continues to be her cheerful self .
despite her cancer iliness which requires radiation treatment
weekly. ‘Mrs. James explains her reason for the call. Her
appointment for the treatment is t ay, but she feels too weak
to take the bus and there is no other way for her to get there.
She wants Ted to give her a ride knowing that he has extra
gasoline. Moreover. shé offers to pay him well for his efforts.
In fact, the payment she offers is equal to what he earns
working two days at the cleaners. . . T )

However. if he takes Mrs. Jamesto her appointment heewill ’ . LI
not be able to drive up to Kingston next weckend.-Should he , :
agfee to give Mrs. James the ride? Why or why not? ot

Questions for Discussion (Dilemma 4) .

® What should Ted take into consideration before making his decision? Why? )
® Is it fair of Mrs. James to make this request? Why or why not? What would you do if you were Mrs. James?

e If they cannot attend the game and dance. should Julie blame Ted? Why? Should she blame Mrs. James?—

® Since Ted worked so hard to save up enough gasoline, shouldn't he benefit from his efforts? Why or why not?
¢ If Mrs James becomes scriously ill because she couldn't get to her treatment. should Ted be blamed? \:Vhy or why not?

® Should the amount of money Mrs. James offers to pay make a difference in Ted's decision? Why or why not? What if she offers
twice as much? What if she cannot afford to pay Ted? - " \

® Should Ted discuss this with Julie before making his decision? Why or \\;hy not? What if Julie tells Ted that she will never speak.
to him agamn if-they can' go to the dance? Should that affect Ted's decision? Why? .

® Suppose Ted gves Mrs James a ride and uses up much of the gasoline. Should he tell Juhe what actually happened or should hé¢
tell her he was not able to save enough gasoline for the trip? Why or why not? What explanation might b casier for Julie toaccept?

® What obligations does Ted have towards Mrs. James? Why? What if it were his grandmother or another relative asking Tecthis
favor? Should it make a difference in his decision? Why or why not? )

® Suppose Ted had also promised to drive four othet people to Kingston. What responsiblility does he have to keep his promise?
Why? L :
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Student Activjty 5: A Topic t’or Debate: The Mayfair Project - w4 : oo

The recreation complex was to be Mayfair's largest uommumt) building project. lt would include an indoor-outdoor
swimmung poul, bowling alleys, ball ﬁelds, tenni> courtse game rooms and social hall. The community felt that such a complex
would be the answer to the constant complaint of the townsparents that the children had no where to,go and nothing to do. If the

. children had more recreational activities there would be fewer kids getting into trouble and less vandalism.
The sudden fuel crisis caused the town officials to reconsider their plans. They felt that in addition to the” high cost of
cunstructing such a facihity, there was the problem of fuel requirentent tb keep the pool heated, the building warm, the rooms lit, the
< grass mowed and the electrical machinery operating. ' ) :

The offiuals decided that the money set aside for this complex could be better used to develop a mass transit system fqr the
wmmunity which had relied solely un private automobiles. The mass transportation system would consist of buses and jitneys
(small 16-20 passenger buses) and serve to make it easser for the residents to do their shopping and other errands. This mass transit
would.be of special importance to the people who lived in outlying areas of the community and because of fuel scarcity had great
difficulty shoppmg and getting io work. It would also help revive some of the businesses that had depended an pcoplc beingable to
use their cars freely, such as the fast food drivg-ins and movie houses. . s

. The pruposed transit plan greatly upset mg.n) town citizens, especially those with children. A group of citizens joined togethcr
w fignt the transit plan. They presented then arguments at the town meeting but were unable to convince the town leaders to change
their minds. The supporters of the recreation complex weTe determined to continue their battle against the trans portation pruposal.

From their point of view recreation should be the most important conrern of the town. \
<What should the town ofﬁcials do?

Use the preceding situation as a topic for a class d:IJate Community Center vs. Mass Transit Systcm
~ A. Debate Format I
1. Select a team (4 to 6 member) to argue for the Community Center and one to argue for mass transportatlon
2. Deternune how much ime should be allotted to each debater. Alsv, after all arguments have been heard each team member
. ‘should be given time to present a counter argument or rebuttal. ¢
3. The other members of the class will serve as judges. Each judge will construgt a score sheet similar to the one below for
scoring the debaters. Points will be given for each item. Use 5 points as the highest possible score for each item.
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In scoring each item consider the followinrg ! ' .

Style of Presentation . r . *K . Q

v ization of Argumems ' S /
the speaker orgamzc his, her'ideas well? Or dags he, s‘lc Jump from one idga to another randomly?
&Are the points made clear and casily undt stood?

® Is the argument well thought out? . . . - .
Use of In:formalion ) g : . ) .

® Does the speaker seem to know,what he/she is talking about? .

® Are facts and other information ingluded « ’ ! ‘

® Do the facts help to support the argument? ’ " )

Strengtﬁ of Argument ) : - Y
® How con\nncmg are the arguments? Do the argumcnls pcrsuadc you to support the speaker’s posmon” )

® How important are the arguments? Does.the sbcakc{ agree about uhnecessary details? . e

® Docs the speaker’s point come across strongly?

Scoring .
® Record a score for each speaker under each of the items. Each speaﬂr will have four scores. .
® Add up the four scores and record the amount under the “subtotal” column. The highest possibk. s.ore 15 20 e, 5x4)

5 = excellent 2 = fair .
4 = very good =poor .
3=good ’
® Add up the subtotal column to obtain the total team gcore. . .
® The team with the highest total (total score of all the judges) will be declared the winner. ' : .
B Debate Format 11 : i s . _ .
® The class will form two teams— one for the Community center and one for Mass Transportation.
® The teams siould be seated facing one anather. ’ > - ’ T

" @ Arguments will be prcsemcd by a team member from one side lhcna team member frum the other sndc. Al gumcms are presented
alternately until ail Students have had an opportumty to speak

® Each speaker will be allowed one minute. (A person shou!d be selected to be time kceper.)

® This debate should be a spontancous actisity. Teams should not prepare in advance bitiry to develop the asguments as thc debate
progresscs Each student will need to listen carefully to the arguments that are presented and introduce his, her own new idea.

® In this type of debate the object is to try to think and organize ideas qulckl) It 15 almost like “bram-stormmg where someone.
presents an idea and thatidea leads to another idea. Each debater can build his, her idea from the previous idea or present a totally

different idea. : .
" After all arguments have been presented the class will then discuss some of the main puints that were brought out by each side.

What were the best argumcnts presented by each team? . ) . I

C. Questions for the Debater ’ - )

The following questions may be helpful for each team to consider in preparing arguments. o )

¢ How does a community center or a mass transportation system benefit a town? ) L

® What are rhc advantages of each? . ) ) .

® If the cost\of energy doubles in five years, how might a community center or mass transportation system be affected?

® What is mor&important to the town now? In five years? ‘ . : L

® Is recreation a necessity or a “friil"? Transportation? g .

® If a town has only so much money to'spend, how is the money best spent? ! ,'

® How can the townspeople best ﬁclp.to conserve energy? . ' } Ly

0 , , 18 L e
) . Lo ) S




‘ .
‘ N . ]

¢ PART II: The Nuclear Power Controversy — Section A ' '
. ) L+ “
Studmt-Activity 1: The Beekertown Vote - ) .

4 >

As citizens of Bechertown you are about to vote on a proposal that will have important effects on )ou and your neighbors.
«JThe Metropohitan Electnic Company plans to build a nuclear-fueled power plant 20 miles from the center of town. Your vote \M"
help t*cmdc orf the fate of-the proposed plant. - .
Many diffcrent and new changgs will come about of this plant s dpprowd Therefore, consider the issues carefully and dlscuss
the question among yourselves before coming to a final decision.
To give you some ideas on how other communities have wrestled with this question, read the following transcript of a tape
. recording of the tow n meeting at Lakeview. Or. class members may take the different partsandact out the town meeting. At this
mecting people from all sections of the town have come to give their opinions about the building of the nuclear plant. Examine
,tachol theopimons eritially and dse the worksheet #1710 help you reach your owh decision. The situation at BcckcnOWn is pearly
identical to that at Lakeview. , . '

'y

Muﬁ‘m-ﬁ\*\{&& TR - .

Nuclear Power Plant 5,

Reading I: A Transcript from Lakeview Town Meeting—Proposal:
The Construction of Lakeview Nuclear Power Plant

“Wrs. Muton. There s no question that the present power generating plants supplying our area are old and can't prodhccnll
the du.tnuty that.ous town needs. Most of you probably remember what happened during the hot spell last August. It was’
unbearable without air conditioning. W hen we allhad our air conditioners on full blast, the increased electricity load proved too
muchtor the system to handle, and we were “blacked out” for twodays. Having no lights wasnY too bad, but WHat was worse was
that we couldnt vodk. There was o hot water for showers, and when the freezer defrosted, 1 had to throw out my frozcn
vegetables that had just been harvested from our garden, not to mention al! of our meats.

. Mr. Shuar. Yes, indeed, do | rernember that calamity! With my arthritis | couldn‘t getuptomy tenth floor apartment without
the elevator and had tocamp out in the lobby of the building. Half of the pcoplc in the building were down there! Even the people.
whowould get up to their apartment weren't any better off. With the water pumps out of service there was no way to get water
upstairs unless you carried it yourself. Those-people upstairs couldn't even flush their toilets!

Mr s\Leun The electrical utilities have put inmort safety devices to keep that from happening again. Byt we still havc 10 puts
up with those annuying brownouts when they cut back on power. And the brownouts always come at the most inconvenient
umes— when I'm cooking dinner, or in the middle of my favorite TV show, or when the kids are doing their homework at night.
Have you noticed that there are more and more brownouts in the last few months  ever since they built that new scction of houses
and the new refrigerator assembly plant came into town? .
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, Mr Adams: 1 think that the nuclear generating plant is going.to be a good thing for all of us. Electricity from the gas

~generating plants has been getting more expensive ey ery year. On my'social security pension I can'tafford much of anything else

aprayingthc rent and electric bill I don't know what I cando ifit goes any higher. Last winter I turned my clectric heater dowr
as low as I could stand. But I have asthma and rhcurha,tism and have to keep the rooms warm. ,

Electricity from a nuclear generator will be quite a bit cheaper. Our taxes also could be lowered because the New nuclear
plant would be selling electricity to our neighboring tqwrt Taxes from that will mean that the town wouldn't need to collect as
much tax money from our local people. N

_ Mr Jacobs: 1 think sometimes we should learn to give up a few of our modern age comforts and conveniences.and perhaps
try to cut back on the amount of clectricity we use. There are some things money can't buy. I'm talking about Stevens Lake Where
they plan to build the nuclear plant. The lake has the best trout fishing and swimming in all-of Tatum County. Water will be
needed to cool the nuclear generator, and the water goingback intathe lake will be scveral degrees warmer. No one knows for sure
what might hdppen to the lake by increasing its water temperafure. Warmer waters can lead.to increased growth of algae and
bacteria and cause changes'in the numbers and types of fish that live there. é . : R

I don’t want our natural recreational area changed and marrgd by that monstrol$ concrete and steel generating strug:ty?c.

Mr Ferter 1 agree with Mr Jacobs. Its vitally important to protect our natural lands from such drastic changes. Building'the
plant doesn’t end with just the plant alone. High voltage transmission lincs will be needed to carry the electricity. Roads will be
widened to permit the heavy truck traffic. Large parking lots will be needed for the plant employees’cars, and the entire area will
have to be fenced off and heavily guarded to prevent intruders or possible saboteurs. )

Mr Hayes: As mayor of the town, my concern is to see to it that the community has sufficient electricity to satisfy its needs
and has enough for future needs. We all want ourgown to grow and prospe: and that Wo happen if we don't have cnough
electricity A nuclear generator has less an effect on the’environment than any other type of electricity generating plant now 1n
general use “Youcan see for yourselfthe smoke that comes out of our oil generating plant. With an oil shortage we might have to
change to coal generatorsand that will even make the air worse. Letme give you some facts. a typical fossil fuel plant generating
1000 megawatts of electricity throws out into the air each day several hundred tons of particulate matter, sulfur dioxi itrogen
oxide and ash as well as carbon monoxide. To keep a coal generatof operating railroad cars will be runring day and tobring
in the coal ore. | . , - .

Mrs Cantor 1f our town allows a new generating plant to be built, that plant can’t be smokey and dirty. The air around the

town'is bad enough with our coal burning steel mill. I just read ina recent study that places with high arr pollution have many

more cases of lung disease and déaths as a result of the disease. Children and older people are more easily affected, and I don't want
anything that mightrisk the health of my children. b ’

A nuclear generating plant docsn throw but dirty smoke with carbon monoxide and sulfur. Sulfur dioxide is what causcs
ourtarsand other metals to rust so quickly around here. If it does that to our metals, can you imagine what 1t does to our lungs?

Mr Anders You havesome very good arguments against coal generators, Mgs. Cuntor. And I must admit tagree withyou
wholeheartedly In terms of the visible effects on the land and air, nucleat fucl is by far the cleanest. 1 am, however, a bitconcerned
about the smallamounts of radioactivity that do come from the nuclear plant. That amountis very little compared to the amount
of radicactjyity. every person is naturally exposed to. This is called background radiation and comes from radioactive clements
thatare paﬁ%f the earth and from radiationfrom space. Background radiationamounts to about 80 to 200 millirems per person
per year Radiation from nuclear plants is about 5 millirems. Dental X -rays or X-rays to detect broken bones often amount to 50
millirems for each examinatfon. We know that radiation is one of the causes of cancer and defects in our genes. The amount of
additional radiation from nuclear plants may be\ery small, but I don't know how much that would increase our chances of
getting those diseases And what if there were a plant accident - then very large amounts of radiation could leak out.

Mr Dalton. As the representative from the power company, let me assure you thdt radiation leakage has never been a.
problem at any of gur other plants. Our plants operate under the strictest of safety regulations. The level of radiation inside and
outside the plantsis constantly being monitored. In fact, the level of radiation in the water leaving the plant 1s less than 10% of the
maxiinum allowed by the governmentagency. The plants are designed to guard against any possible accident that we can 1magine,
No other type of industrial plant has s many safety measures——we “over-engineer” our plants. . .

Mrs Spencer 1come from the Cleaver K nitting Mill Company. Our comparé has been looking for a new plant site and your,
community has been found to be the ideal spot for our new location. You have good roads and rails for transporting our matenials
and many availablc workers, and the area is an attractive place for living. The only §roblem is that there is not enough clectric
power torun the mill If you provide a good source of power, ] can promise you that Lakeviéw will be our next home. You will

"benefit from more jobs and more income for your town. ' ,

SAMPLE .

Use the Handout distributed by your teacher. DO NOT WRITE IN BOOK. . .
Worksheet #1—Identifying the mainarguments presented at the’ Lakeview Town Meeting . )

I Ina summary form list the arguments “for”and “against”allowing the nuclear generating plant tobe builtin thearea. E.g.,
“for"—nced for clectricity; “against”™~change natural environment '

@ | T e 20!
~€ . N n | ‘ PR "-




=~ o 5,

- - - .

TN ‘

-

"2. According to yout opinwon, how lmportant is that reason? Indicate the level of importance witha number from | to 4inthe

.- “importance™ column. * . . *
4 —,most important 3 — much impartance  _ 2 — some importance . | — no importance
- ’
For Importance ) Agawmnst Importance
o _ _ : _ .
o . . - - -
\ . s’
L]
\ Iy N . -
~ ’ N t .
- ¥ - L J
% g - ’ .
3y * -~ el ¥
b « Fa

Cominittee Dlscussxon . . .- ) .

e The class wnll divide into smalt groups (of 3-5) to discuss the opinions presented-at the Lakcvncw Town Mcctlng At thc '
béginning of the group mecting, each student will complete worksheet #1. . ‘. '

® Duning the small group discussion discuss what you think are the best reasons for supporting or rejecting the proposed plant
Discuss Whether the apimons given at the Lakgview Town Meeting are important considerations for your town, Beckertown

.. Usc worksheet #1 which youhave completed to help you identify the important opinions. From your other 1cadings and study
acuvmcs youmay find additional.reasons for maklnga decision about a nuclear power station in your town Present theseinthe
dlscussmn. . : . .

* o Each group will try tocometoan agrcemcnt on whethet.ur not toallow a nuclcar power statioh to be built at Beekertown, and
select the best reason f or making sucha decision. 1f no agrebment can be reached, select the best reasons from each of the opposing
sides. :

e Choose one member from your group to present the group’s decisionat the Town Meeting. He/ she WIllgch asummary ofyour
group's discussion and include the reasons why the decision was made. This summary should be no longer than 5 minutes in
lcngth. ‘

- M A

Class Discussion: Beekertown Town Meeting .

® The class will meet as an entire group to simulate the Beekertown Town Meeting. Each person in the class willre prescnt acitizen
in Beckertown.

o A Biember trom cach of the small group commuttces will presenta summary of the group's opinions This presentation should
not be Iong(.; than five minutes. . '

e After all thc presentations have been made, you, as Bcckcrtown residents, will have an opportunity to ask any additional
questions. M

o .

»

The Vote at Beekertown '
® Each Beekertown citizen will cast s, her vot» "for or“against” the proposed nuclear power plan‘t bya secret ballot. One does
not have to vote according to the decision faae at the committee discussion. .

o A modecrator will count the votcs and announce the results. Would you have predicted this result after hearing the different
' committee speeches? .

o The Lakewew towmpcoplc voted infavor vf the nut.lcar plant. Did Beekertown arrive at the same decision” If not, why do you

suppose the town voted differently? N .
- Questions for Class Discussion .
o What decision should be made so that the necds of the townspeople are best served? Why? What needs should be more
important than others? \
o If the town could not obtain sufficient electrical power, what group, groups of users should be asked to reduce their electricity .
usage? Why?

o Should pyeserving the land in its natural state ever lntcrfcrc with the growth and progress of a commumty" Why"
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Present-Day Lakeview: . . , ) . }
' The Lakeview nuclear power plant has been in operation for a number of years now. The local residents are generally quite

satisfied with this development. New industries hive moved into the arca, bringing with them new jobs and adding new taxes to
« thelocal government The landowners are particularly happy with the rise in their land valueg; many, in fact, have recently sold
large parcels of land for new housing developments to provide homesfor the recent arrivals. At first some towsspeoplewere quite
fearful of the nuclear reactor but now they seemed to have become usgd to the idea and have accepted this as a fact of lifs.
, . . ) r
Scene I: Two Hundred Miles From Lakeview: ot g . .

-

County Highway 237 is clogged with cars as far as the eye can sce. Traffic i,§ barely moxing, if at all. The cars ha‘bumpcr (
stickers which read “Too Hot for Our Roads” or “Radioactivity — Not for Our Roads,” and the chanting oj“l(ecp themoffour = <

roads” carries over the hum of the auto enginc*m Jones, newscaster for Station WRAC, is intcr:it:)i g the mbtorists: .
co

Tom Jones, Newscaster: Can you tell me what i§ taking place here? Why hdve so many ~‘f:jt:opl me to stage this traffic

.

slowdown demonstration? . \

. * \ R . .
Demanstrator One* We have come to fight for the health and safety of people who use this road or live SJose toit. We are
going to put a stop to trucking radioactive waste materials on our roads. )

Newscaster: Where is the radioactive waste coming from and where is it going? .
Demonstrator One: 1t’s from the nuclear power plant up in Lakeview. You know that uranium, thefuel for a nuclear plant,
* doesn't get all used up The unused fuel and leftovér waste products from a nuclear réaction contains several new types of
radioactive elements, including plutonium. This waste s among the most deadly substances known. It is being taken to be stored
in a safe place or to a reprocessing plant where usable uraniumi can be separated out and put-into new fuel'rods.
N H

Newscaster: Why are you so against transporting this waste? It has to be taken away. ¢

Demonstrator One: Well, radioactive materials just dont bc’long on the roads. There are simply too many chances for
accidents.’ Do you know what might happen if one of those trucks had an accident and- one of the containers broke, spilling
radioactive materials all over the area? The substance released is like that from a nuclear bomb. P:cOplb close to the accident will
be exposed to high doses of radiation and will die from radiation sickness. People further away will be exposed to lesser amounts
but any increased exposure to radiation will increase the chance of getting cancer. Cthers will not become sick but radiation can
cause genetic defects and when people have children, the children could suffer from serious defects. 5, ‘

Newscaster: What makes you think \hat an accident could happen? Aren't the trucks well protccted against the possibility of - .,
accidents? 4 . :

Demonstrator One- Sure you'can guard against accidents but you can't absolutely prevent accidents! It’s likeavearing seat
belts to make it safer when riding in cars. You're reducing the chance of geuting seriously hurt. But, just because you have a s¢ht ,
belt on doesn't mean that you wouldn't run into another car or that another car wouldn't runinto you. No one can prevent the e
truck driver from blacking out or suffering a heart attack. So they have a back-up driver who could take over—but what about )
other drivers on the road? How can yoif order back-up drivers for everyone on, the road? _ .

o 1 | . . - 22

a




LA FuiText Provided by ERIC

* government regiflatory agency and a rcpmscntatjve from the power company.

) ¢ .
. .‘ - -‘

Demonstrator Twu. There 15 also the possibility of peuple stealing the radioactive material for making bombs Nuclear

bumbs are not that difficuit to make onee one’gets hold of plutoniulm which is part of the waste “spent”fuel. Terrorist groupscan

easily hyack planes. They van, just as well, steal a shipment of waste materials or the enricheg| fuel that has been reprocessed at the

reprocesfing plant. 1t’s not possible to guard every inch of the road. Even guarded areas can be broken through! '

Newscaster. 1t seems to me that bringing fuel rods 1n and taking out the “spent™fuel and Sther waste preducts are part of the
process of generating electrival power from nuclear reactors, Don't you think that if people want electricity, they must accept some

of these risks? ’ P .

> .
Demumcq\awr Two. Notat all. We feel that the nisk 1n thes case is just to great. One tiny speck of plutonium gettinginto the .
) » - . N ' .
fungs van cause death. W hat's more, the radivactivity of plutoniumn can be considered as lasting almost forever. It takes over
24,000 years for only half of ft to lose its radioactivity. That’s a long time!  ° . . ! '

(Newsuster walks over 10 interview Demonstrator in another car), . 5

Demonsirator Three, We, oo, du not see why we should suffer the possible consequence of a decision made by anothertown
and the power company. We hrad no »ay in the decision. Nobody asked us! Why should their decision be forced on us? *

Newscaster. | can sec your point. But the electricity fiu.t the plant.also goes to other communities. You probably use .
products made by companies that are also customers of that nuclear.generdtor. - e .

Demonstrator Four, Passenger i Second Car. We still feel that nuclear poweris notasafe cr\xqrg) source, and right now we
have to get the truchs off the road. Louk at what the railroads have done. The Association of American Réilroads has refused to
transport radivag Live waste on the grounds that it is too dangerous. If ‘;ﬁc) ship thewaste, they demand that special trains and
eIews be used and that the trains operate at much lower speeds and on different tracks. So if the¥ailroads have recognized the
« angers, there s even more reason fur road Jag:ls tu dv the same. Somg of those truckshave tago mz}ny_h;mdreds of miles to the
dispusal or reprocessing center. Ruads don't only go through deserted areas but also through cities, across bridgés, and into
tunnels. There are people everywhere along the way.

Newscaster. What does your group suggest be done? The waste has to get to the storage center somehow.

Demonsirator Five, Passenger in Secund Car. First things first, and th§ first step is to order all trucks carrying radioactive
materials off the roads. If they can't use the roads, they will have to com? up with anotfler solution. :

*

o

- -

Scene II:.Oﬂx:ce of The Nuclear Regulaiory Commission: . ,
I he action shufts tu thc‘ufﬁ«.cs.ut the Nuclear Regulatpry Cammussion. The newscaster is interviewing a spokesman for tl(

Newscaster. You are well aware of the demonstration on Highway 237 that has created the massive traffic tic-up. | wantyou totell
the listeners what you think of the situation. ’ ) .
Spukesman. Personally, | teel that the demonstrators are acting much too emotionally. Just the word “radioactivity” and they are
ready to shut everything down. '

Shipment of radivactive waste 15 closely rcgulatcé and better .sa‘fct) measures are continua‘!_ly beingdeveloped The materialsare
shipped in specially designed metal casks withlayers of lead casing. They are constructed to shield péople from radiation and to
disperse the heat generated by radioactive decay. ' )

-

Fhe trucks carryuy the casks are spevially ‘marked on top so that helicopters or planes can be used to watch their movement.
. b '
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Newscaster: What might happen if the casks were involved in an accident?

prkesman: We have considered such a possibility, so the design‘of the cask takes into account what we consider to be the worst

possible situation The casks can be dropped from a height ofa three-story building onto concrete. That s ke a crash at 60 mph.
They can't be punctured from a fall of four feet onfo asteel spike six inches wide. If there were a fire, the casks can stand heat up to
1475°F for half anour If they happen to fall into water, they can stay submerged for at least eight hours. I would think those are
Jery high standards. ; e

Newscaster: Have there been any accidents invoiving shipments of radioactive matctials?

Company Representative: Yes, there have been a few minor accidents. But if you look at the statistics, you will find our safety
record very good Inallcases there was’no significant escape of radioactivity,
driver died, but that was fromythe crash and not from what was carried on the truck.

Newscaster- Nonetheless, even with'all't'hcsafety reghlalions, do you think that such dangerous matenalsshould be permitted on
public roads? There is always a possibility that a danger was not cohsidercddi'n the_safety design., -

Spokesman: We are not the only ones who ship dangerous materials. The highways are filied with trucks carrymé highly
flammable fluids. deadly poisonous chemicals, explosives and unstable industrial chemicals. Millions of tons of these matenals
travel the roads yearly I think those present more dangers to the public than the few shipments we make each year. Only the other
day d chemical truck overturned and released a poisonous gas covering miles, and several people were killed.

Newscaster: What is the ¢hance of an extra severe accident occurring-and radioactivity being released?

’ . . - \d
Spokesman: Opr government calculations show thzylsuch an accident might occur once 1n 4,000 years. Thisis based on figures for
the year 2,000 when 1,000 nuclear plants are in operation. So there docsn't seem to be much to worry about for now or in the
future. . *

Newscaster- That figure is for a serious cazastroghe. What are your estimates for lesser accidents? And how many shipments are

made each year? ) .

T
Spokesman® According to our estimates, for.every 20 years a plant is i1 operation, a I.aded cask would benvolved 1n a truck
accident Accident estimates involving rail or barge shipments are much lower, about one in every 170 years for euch nuclear plant.

Representative: To answer your question on the number of shipments we make, our plantat Lakeview makes 60 truck shipments,
10 rail shipments and § barge shipments We are cretainly not crowding the roads. A cqal power plant for example uses thousands

of trainloads of coal each year. .

Newscaster* Thank you.‘gentlcmcn. for your informative comments. Hopefully, you have dispelled the fears of many people.

norwas there any injury caused by radicactivity. One
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Traffic Jamg — An Increasingly Common Occurrence
e

Y :
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Dilemma 1: Governor Curtis’ Dilemma .

The demonstration has completely brought to a stand-stll all movement of tzaffic on Highway 237. A health and safety
hazard has been created, brcause no vehiele can get through over the stretch of 15 mules, not even ambulances or firctrucks. The
denionstrators bias ostated that they will continue to block traffic untlthe government outlaws truchs garr)ing'mdwam'.c Wwaste
matcnials, The governor recognizes the neas smpossibilitics of such demands beeause the “spend™ fuel cannot be ieft at the power
plants which have nu lung term storage or reprowessing facilities, With five nuclear power plants inthe state . s would create a
more critical sifuation. ) o

To stop the demionstration the Goscinor considers calling 1n the National Guard to arrest the demonstrators. Should
Governor Curus take ths action? LS ) -

Questions for Discussion (Dilemma 1) . - C

¢ What should be the Governor's most important concern when making his deenion? Wily‘.’ J ,

® As the Governor of the state. should he make sure that the laws are obeyed? Why or why r_lol‘.’ . .

¢ Isat ever nighto disrupt traffic in order to make a protest heard? W‘hy or why not? : . 1

® Often, when suldiers or police are walled into stup demonstrators, rivts break out and people arc engured. Who should be blamed
of injuries occur? why? o

2 Shoudd the possibility of anacaidentinvolving a shipment of radivactive materials be vonsideizd by the Gavernor in making his
deamion? Why? or why not?

® 1t the demonstrittors are arrested, how should they be p;mishcd'.’ Why? v

® |{ duning the demonstration an ambulance 15 unable to get to the aid of a heart attact victim, Who should be blamed? The
demonstrators? Operators of the nuclear plant? The governor?

® If the demomstraturs object td* the shupnnt of radivactive nuaterials, should they also object to shipments of other ty pes of

dangerous matenials? Is there & difference? Why or why-not? .

¢ The dumanstrators are concerned about the health and hives of the people using the roads. Shouldn't that be enough reason for

what they are doing” Why or why not? Should they conunue their protest unul some action s taken? . <
! ~ . ) .

Reading 3: Disposal at Eggertown ‘

Governor Curtis, working with the Stat’s Power Comnussion and the power companies, has proposed a solution for

disposal of radivactive waste. The solution will abo chiminate the need to transport the waste to the far away gouvernment

opetated reprocessing plant. A “discesfied {uel management center” wall be built to reprocess the fuel as well as o serve as a

long term storage site. Everything will be focated tnone arca rather than scattered around all over the country. This pldnt will be

v neat the Lakeview nudear plant and also the other plants 1n the state. Waste in the spent fuel rods will be brought here and

sepatated chenucally. Uratnunm andd plutonium van be lcu)\g'cd and wed again as reactor fuel. Remaining unusable iyuid igh

level radioaaive waste will beconserted toa solid furm aceagding to the rules of the Nuddear Regulatory Commussion. The sohd
waste can then be permanently disposed of underground.

\ p
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Onc of the major problems has been finding a suitable place for dispusal of the sulid wastes. Presenathy they are stured ata
susernment waste repository in scaled canisters, awaiting permanent storage. With the many nwlear power plants now in
Opciation, spacen thul.u.nhty 15 becomung scare. A number of ways for permanently storing thie was tehave been propusedsuchas
bunal in salt mincs or arctic ice caps or sending them out m?q'outcf space*

A recent study concjtided that bunal of the waste in granite rock o thousand feet below surfac. would be a good solution.
Thc remote Mt Murain arca vutsido Eggertown was selected as the best site for the reprovessing plist and perfanent storage.

&+ Theguvernur’s propusal has been presented at a public heaning. At this hearing the lowal people gave ther different upmions. .

. Ry

-

Excerpts from Transcript of Eggertown Public Hearing:

Mr. Jacobs. 1 talked to one of the offivials on the stidy team. He assured me that the hard granite forgmations here are
geulugically stabic and unce the canistersare buned they wall remain undisturbed essentially forever. The hard rock nsupposedto
be better than salt formations where watcer can scep through and dissolve the salt.

Mr. Benion. Burying the steeland concrete canisters a thousand feet down may seem pregty safes now, butwe stilicanibe sure
abuut how the carth will change. We are not inan carthquake area, but I remember way back in1930when we didhaveour first
small yuahe and dishes in the Kivhen .,upbu.:rd came crashing down. What would a large carthjuake do to those sloragc
containcrs? T T v

Mrs. Cry sial. The stream on iy farm drainis from Mt. Morain. That water will be contarninated fanything goes wrong with
the burted canisters. The stream can carry the contamination a long way, and we will not be the only people affected.

Mr. Tenrey Building the cemier here will be good for us. I've been thinking about mov.ig away from here. The farming
hasnt gotten any better. I barcly can get by to suppurt my wife and kads. If that plant were built here I could geta gouod steady job. 1
grew up here in Eggertown, it's a goud friendly place to live and the seenery ardund here can't bebeat! But if lfntmakeahvingl .

. guecss we'll have to move on,

Mr. Paune. Jubs here are scarce and getting scareer. Ever since the flour mill shut downnine monthsago e beenout ofd_;ob
There doesn't seem tu be any hope for jobs unicss sume big project comes along. I'm not the only one inthis mess. Thereare many
just like me sitting around waiting fur work. o

Ms. Morgan. If the faulity were lucated here, we would be helping oursclvca as well asthe ot of the country. All that
radivactive waste sitting above ground would be less dangerous of safely and permanently takenca reof. Sucha faciiity has tobe
put semewhere so it might as well be here. A boost 1n our economy is certainly needed.

Mr. Gellder. U'm attard 1 can't agree with you, Ms. Murgan. Having the reprocessing planther € will notbe helping us at all.
Repiocessing ot unused uranium fuel releases pollutants into the water and gases into the air, smany of whichare radiwactive. Our

_peoupie will be expused to inurcased amounts of radiation. Qur water and air has been fresh and clean, we don't need <o dirty it,
espraally with radivactivigy. You must also realize that youre making a decision for people w howillbeliv ingthousands of years
frum now Maybe Mt. Morain will have changed drastioglly then ¢ ™ *he cashs somchow may rupture. Levels of radioactivity
would sdicly be be hughand have dm'gll) effects onalliving things.  u must remember that thehalf lfe of plutonum is 24,000
years )

Mr. Pawne. M. Gelder, you can talk about the years in the future because you own the largest dairy in the county. You don't
have to worry about a job and feeding your family. '

Mr. Gelder. But dun‘t you worry about your health and the health of your children? | don'tthink we should trade our good .
hte tor the mess ot plutumum ave didn't produce. We're not using any of that electricity from ihe nudcar plant and yet will be
saddled with that radiation for all time. ¢

Ms. Dole. How toheep the radivactivity from escaping hundreds of years from now sa govd question. Will we be yure that .
the place will always be progerly guarded? Even when the plant s no longer used, parts of the plantwill be hnghly radioactive, o
They will have to figure a good way to decontaminate thar. Maybe the entire plan’would haw to b buried 1n the granite.

Ms. Baller. As an cconumics student) ve been concerned with what our country will dow henit runsshort of fuelsources. Qi
v Aot guing to last furever and utanwm ore s rot abundant. Reprocessing of the spent nuclear fuelis neces sary because we will be
ableio re use the wianum which would otherwise be discarded. The uranium that is now minedcan be useful much longer. This
will mean iower mining and transportation costs. Transportation costs will be further cutby havingthe reprocessing plant and )
stutage facilities all in one place. 1t makes goud money sense to locate all these activities 1n a srzglecenter, Theost of building and
then guarding one place is less than that for two places.

All this would affect the cost of eleetne power. Lower eledtricity costs are important iz every thing wedo. It means lower
prices un foud, ..Iuthmg, g and things we use. Evenif wodon't use the nu..lcar generated electric puwer ditectly, we usethe products
that are produced by that power.

Ms. Adams. You may put a pnce og goods we buy and Imng comforts, but c.an )m:put apriceon thedangers wemay be
caposed tuoand all inune place? There ase hazards in the reprocessing process such as plutopiumfires.tank leaks, acid spills and
filter faslures. Accurdang to the offivials at the Nuclear Regulatory Commission, people in the sur rounding area would not be
Seromly affected by plant acuidents but plant workers could be exposed to high radiation dosts and even be killed,

The uther waste matenials have to be covled for a tong ume before they can be solidified.. The c odling process could fail and’

cxplosions could result. It is possible that the liquid holdiog tanks might spring leaks.. ~ .

\)(rg. . »
- ERIC .. 26




-t

Y

“
» M ¢ - .

We would also have quantities of plutoniuni in a concentrated form. That's potentia) bomb matenal and very tempting to
anyune wanting tu teifonze of blackmail the country. Stealing plutorium here would be mfre desirable than stealing a trucklvad
of “spent”™ fucel which has to be reprocessed toeatracl ity plutumum. The center would haveto have a foolproof guard system. We
would have to trust that the designers have thought of every possible type of defect in the system.

If we have a diversified full management center we are aakml. fornotonly. pussible dangers now but also future dangers when
the materials are lef¥in permanent storage.

. ¢

Dilemma*2: Mr. Frank's Dilemma—To Sell or Not to Sell” :

The witszens of Eggertown atc abuut 1o pass a resolutionon the duersified fucl management center, As far as Mr. Frank \.ould
ttll. the puverty and high uncmploy mentof the arca make the propused center very attractive, PCrbOlldII) Mr. Frank isnot stire he
Likes the wdea of an industfy that has su many pussible hazards. However, as an influential person in the community whose family
" has hved there for generations. he could convince many townspeople to go along with his opinion.

Furthermor., the prupused site will be located on part of the Frank farm. Mr. Frank has been trying to selt his farm without
any success fut many years. This would be hla one big upportunyty tofinally retig and move. His invalid wife has been wishing to
leave'this remote northern rural cummunity for the warm Jimates of the south whichis better for her health. Money from the sale
would also pay uff the doctut bills that have piled up. Mr Frank krows ihat he can’t doas much farm work as he did in his younger
days and the farm doesn pioduce envugh to hure extra help. He would gu further in debt as cach year passes. Sale of the farm
would solve all his problems.

If he suppurted the campaign in favor of bunldmb the center. the n.suluuon would easily be passcd Should Mr. Frank
suppon locating the center here? Why or why not? ‘

R .

¢
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The Farm — Fewer and Fewer Each Year

{Youi teacher will dnstnbutc Worksheet #2, Effects of a Diversified Fuel Management Center, to be complctcd when you
meet for your small group discussion.
Use the worksheet to help )ou duz.lop the reasons for supporting the dccusmn Mr Frank should makc)

Questjons for Discussion (Dilemma 2)

Thacenter will bring m.u:\ changes to the community, What effects should be important for Mr. Frank to consider? why?
® Shuuld Mr. Frank consider the needs of the rest of the country when malung hus decision? Why or why not?

® From Mrs. Frank’s viewpoint. how should her husband decide? Why?

® Ji sclhing the Lum fut a goud price o the solution to all of Mi. Frank’s money problems, shouldn't that be g« od enough reason for
hint to support the resolution Why?

® What responsibility doés a well-respected citizen haw. towards the people who trust him? Why

® Should the prospect of more jobs 1n Eggertown be gn important coneern in Mr. Frank’s decision? Why or why not?

@ Should Me. Frank’s cunsaience buthet lum of he made the drusion based on the thought of getting a good price for his farm?
Why or why not? )

et Mnt rank deudes not to suppurt the Center and keep the farm guing as best he can. should hc be fon.cd tosell if therest of the
townspeople vote in favor of the Center? Why or why not?

& Should Mi. Frank be concerned abuut what might happen to the buued waste thousands of years from now? Why or why aot?
olf Mt Frank isteally buthered by the pussible problems with such a wentey, should he raise his objections o1 remain quiet? Why
or WII) not. o )
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Reading 4: The Radioactive Waste Stocage Situation —, A Scenario in Outline Form. \

° Constructions of large scale commercial nuclear reprocessing plants for high level radioactive waste have been dclayed because
additional safety studies dre needed. \

® The one operating commercial nuclear reprocessing plant has bcen closed down two years also for design changes and 1s not

expected to reopen for several years. Other reprocessing plants are government gperated. .
® Millions of gallons of high level radioactive waste are bcmgilcld at gO\cmment storage facilities awaitigg permanent disposal.
Most of this waste has come from military uses of uranium. <k

® The program to solidify the liquid waste is bzhind at,hedulc A sizeable po,tion of the liquid waste 1s still kept in tanks of the older
carbon-steel design. Some are over 35 years old.

* A suitable method for permanent disposal of radnoasmc waste has not been selected. Each method has a different typc of
dlsadvamagc - -

Outer' space _ 1t will cost about $10.000 to serid one pound of material into space. Agtypical nuclear reactor (1000
megawatt) produces 70 pounds of solid waste each year. But this material must be held in protective contamners that weigh
hundreds of pouttds Cost estimate for sending waste into space is over a million dollars cach year for each reactor. There s also
the question of safety. If anything goes wrong the rocket capsule could very well land back on earth.

Burial inarctic glaciers  Safety of this method depends un unchanginglimate conditions. Sudden warming could melt or
move the glaciers. ' . .

Burial under the sea fn underwater valley s - This methed is more difficult to monitor constantly. Also, cunt rolling a deep sea
site is a near impossibility.

Burialin salt mines or hard rock A site must be found where there will be no chance of the waste coming intocoatact with
underground water supplies Albo. the site cannot be disturbed for at least 250,000 years. What will happen if thousands of years

from now the grounds are no longer guarded and people cannot read our “DANGER” warning signs?

v . . © . .
N .

-

&

ey

: Is the Water “Hot™? . . ’

Joe Carns and his b&it friend. Tom Doolittle. were hot, dusty, and exhausted from their two-day hike through the Canyon
Caves when they came onto Handord Creck. The water was cool and inviung. the perfect refresher for weary travelers.

“Come on' Let’s jurip in.” shouted Tom as hé ran towards the water. Joe followed behind and suddenly saw the sign ;
“Danger Do Not Use Water ™ “Stop! " Joc called t8 his friend. “Don't goin!™ He realized, on secing the sign, that they had cmcrcd
into restricted government property when they wandc;ed off the main trail. This was near the storage facilities for hlgh-lcvel
radioactive waste materials The newspapers had Jua§ reported that leaks in the older storage tanks had been discovered and that
tests were being conducted to check whether any, radioagtive waste had seeped into the nearby waters. ‘

Tom had not heard him. and by the time Joe got d¢wh, he was already splashing about the rippling stream. When Joe told

Tom about the possibility of radiocactive contamination, Tom was not concerned. “They put the sign upjustto keep people off the
property,” he said. ’

On their way home Joc tried to convince Tom to go to his doctor to check if he had beenexposed to radioactivity, 'I:‘om would
not hear of it “Ican’t let my parents know that we left the maingrail. | had prumiscd to stay only on the marked paths. If they find
nut, they will not let me use the family car again. So don't leta word of this get out. You're my friend —~ you have to promise me.”

Joe promised. but all the way Home he could not help tmkmg about the possibility that the water was contaminated. He felt
that Tom should be tested If he had been exposed, he could be treated right awa) But Joe knew his friend was counting onhim to
keep-his mouth shut. ¢ .

Should Joe tell Tom's parents and risk Tom’s losmg his driving privileges? Why or why not? . .

2 " ~8

Dilemma 3
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Questions for Discussion (Dilemma 3)
¢ Is it important that Joe keep his promise to Tom? Why or why not? + -

® Should good friends ever break a promise to one another? Why or v&hy/not?

e Are there ever times when a promise should be broken? Why or why not? ’ .

o Should Joe tell if he knew that his'pare'nts would also punish him for leaving the trail? Why or why not?

o Should Joe tell If he knew that people are fined or imprisoned for entering a restricted government area? Why or why not?
o From the point of view of Tom's.parents, what should they want Joe to do? Why?
» Isit right for Jodito interfere with a decision made by another person? Why or why, not?

e Would it make a difference if Joe had persuaded Tom to leave the trail? Why or why not?

e From the point of view of the people operating the storage facilities, should Joe tell? Why or why not?

o If, on the way home, the two boys had an argument and Tom punched Joe so hard that his nose broke, sho‘qld that change the
_degision that Joe makes? Why or why not? . T ’

. -

Dilemma 4: Who Can Be Blamed? .
Joe Carns decided to go ahead and tell Tom's parents. It turned out that indeed Tom had been exposed to radioactivity.
Fortunately, he was exposed to a very small amount and did not become séverely ill. . .

) Tom's parents were very upset by the fact that radioactive liquid waste aterials were stored in the area and not properly-
contained. They deaided to bring the case tocourt and demand that the government nv lear agency pay them one million dollars
in damages and fire the manager in charge of the storage facility for negligence. ., ' .

+ At thecourt hearing, Bob Mailer, manager of the storage facili‘ \, claimed that it was not his fault that the wastes wer¢ still
held in temporary storage tanks. He argued that the liquid waste could have been converted to solids and permanently disposed
long ago, but the constructian of the proposed reprocessing plant was held up by the residents of Eggertown. !

. “This would not have happened,” he said, “if people did not raisc objections every time a nuclear facility is proposed.” No
one wants stofage or reprocessing flants in his own area, but everyone wants and uses electricity. We are anly following
instructions from the government and the citizens.” ) . Vs

“Although we knew that the tanks had leaked, we couldn't do anythingaboutit. Tom Doolittle had no right to trespassinto a
restricted arca.”

$hould Mr. Mailer be fired because Tom Doolittle was exposed to radioactive material? Should the government be required
to pay the million dollars? " -

How should the court judge decide? ¢

- -

Questions for Discussion (Dilemma 4) . ’ ' .
@ Should Mr. Mailer be responsible for what happens to people who trespass intoa restricted area” Why or why not? What if Tom
became permanently disabled or died?

 Should people be expected to heed warning signs? Why or why not? .

e If Mr. Matler knew that there was a possibility that people might wander into the remote area,’should he have had it heavily
guarded? Why? -

® ltis ever possible to guard against all poteatial accidents? Why or why not? !
® Would it make any difference in the decision if there had been wire fences and the boys climbed over? Why?

® Suppose Mr. Mailer had gone to the Nuclear Regulatory Commission and had warned them about the possibility of the tanks
leaking. Nothing was done because Congress didn't want to spend the money. Who then should be responsible for Tom's injury”
The NRC? Congress? The taxpayers? Why? >

e If 1t turned out thit Tom required extensive medical treatment as a result of hisinjury, who should be responsible for his medical
bills? Why? T )

1

Alternatiyé Dilemma

Supbose that the radiation had leaked into the water supply of a nearby town, but the leak had not be¢n discovered until
sevetat weeks later when many residents had come down with radiation illness, Who should be responsible for these people? Is
there any way that the people can be adequately compensated for their injuries? )

If the residents in the area had to move away and establish homes elsewhere, who should pay for relocating the residents?
The Power company that produced the waste? The government? People who dc_laycd the process for permanent disposal? -

’.\ o . N 2'l

. 29 R

P

~




|

Q

ERIC

Aruitoxt provided by Eic:

Part III: New Showdown in the Southwest ‘

Reading 1: “The Shootout at Four Corners” ‘T-Section A

During the 1950s, Southern California, especially the Los Angeles area, was experiencing a period of tremendous growth.
The population of the area was expanding rapidly. The famous(or perhaps now infamous) Los Angeles Expressway was viewed .
by highway engineers of the day as the super-highway of the future. It was their response to getting the groﬁ/mg masses of people
around thearea L os Angeles was also becoming extremely important economically. Simply, it wasa blossoming metropohs that
many believed would ‘one day rival and even surpass the established metropolitan centers of the eastern United States. *

Growthin the L os Angeles area was also evident in other ways. Most noticeably was its consumption of enregy—expecially
the huge increases inthe use of electricity. To make things even worse, the number of automobiles in use was on the rise. With the
increase in automobile traffic and rising affluénce, Los Angeles was pushed into the forefront in another area: it was emerging asa
national leader in air pollution. ) . .

The rateat which electrical energy consumption increased was incredible. The need for clectricity doubled every nine years!
Let’s think about that fora moment. What do you think would happen if the amount of money yourfamily needed to live on were
to double every nine years” Suppose that when you were born, providing for yourfamily’s needs required $10,000 each year. When
you reached nine years of age your family income needs would become $20,000 cach year. When you reach 18 years of age that
figure would jump to $40.000 per year By the time you, perhaps, became a parent, your family income needs would soar to
$80,000 each year Do you think you could afford to live under such citcumnstances? Do you think that the wage earners in a
famuly could possibly keep up with such growth demands” Eow? If all family members took extra part-time Jobs could they solve
the problem” Or, would yousimply be fighting a battle which you have nochance of winning? Can you think of arly ways that a
family living under these conditions mizht beable to solvE’the problem? What if the famtly changed its life-style to some degree¢ so

" that it wouldn't need as much money to live? How about a combination of several approaches?

For example. get part-time jobs for all members of the family, cut down on all nca-essential living expenses, make other

life-style changes? Suppose you had to cut back on your use of cncrg%‘i

Metropolitan Los Angles, Californla

Activity 1
~
A Case of Consumption

The following table lists some of the more commonelectrical home applianccg and the estimated amount of electricity each
uses in a year-

® Sclect those that are used in your home and list them on a separate sheet of paper.

. ® Add up the total number of kilowatt hours used by those appliances. What is your approximate yearly electricity

consumption? ' o U

(Are there other appliances that you use frequently that are not listed? Whatare they? Howmany kilowatt liours are used)?

Suppose the electric company could not supply its customers all the electricity nceded and therefore asked tifat each
household reduce its use of electrisity by 25% Ca you suggest some ways in which you and your family can reduce the use of
electricity? ,

AN

*Adapted from*A Review and a Preview The Shootout at Four Corners ® Energy — Environment Sourcebook, Washington, D.C.. National Sciehce Teachers®
Association. ‘ !
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e To find how much electricity you need to save, divide the total .kllowatt hour’ by 4. What is this numbgr? )
® Select those appliances that you will not use and list them on the Wworkstiect provided by your teacher. (Worksheet #3
Reduang Your Use of Lleuncu y) Continue listing the appliances until the number, of kllowatahours add up to the figure you

found in #3. You may,_ usc some appliances less, such as only onc-quartcr or one-half of the time, Jn those cases explain (on the

worksheet) what you will have to do to achlcve the saving.

® Answer the questions at the end of the worksheet.. . ‘ ’ i ’

® Show your original appliance list to your grandparents ot Ider person. Ask them whatappliances thcn;,famlly did nat havc
when they were your age. From their answer figure out how much more cle;,tnuty your family uses. Compare the amount of
¢hange. '

, ® Compare the amount uscd today with the amount uscd in the’past. :

*  Amount used today (used by your family) . v

—Amount used in the past (used by your grandparents) ’
Diffefence ¢ ‘ R "
HoWw much more clcctncny do you use today? ' J v oo

¢ Compare the amount of i increase by dividipg th¢ amount used in the past into the amount uscd today. °

Amount used today - - . ) ) ‘
: = Number+of times consumptionghas increased ‘

Amount used in past N

® Has it doubled? Tripled? . L. -

Electrical C _umption*for Some Common Home ‘A?pliances

Appliance S Estimated Annual KWH Heating Pad ) B i)
‘ Consumption Hot Plate 90 -
Air Conditioner. Window : T 940 Humidifier : ' 163
Attic Fan \ . 291 Iron (hand) . 144
Bed blanket . 47 Lighting ) 360
Broiler p 100 Oil burner or stoker - 410
Carving Knife 8 Radio. . - : 86
Clock . R 17 Radio-phonograph .» = | 109
Clothes Dryer f 993 Range 1,175,
Coffee Maker A . 140 Refrigerator (13 cu.ft) . 728
Deep Fat Fryer . ) 83 Refrigerator -
Dehumidificr 377 (12 cu.ft. frostless) . - . 1247
Drill. Electric * 65 Refrigerator-freczer , *
Dishwasher 363 (24 cu.ft. frostless) ) 1.828
Fan, Attic 291 Roaster . . 205
Fan, circulating : . 43 Saw 65
Fan. furnace . ’ 450 Sewing Machine - 205
Fan. window . . .+ 170 Shaver . . 18
* Floor polisher [ 15 Sun Lamp 16
Food blender : . 15 Televisipn (B & W) " 362
Food freezer (15 culft.) 1.195 * Television (Color) ") 502
Food freezer. frostless i Toaster ) . 39
(15 cu.ft) 1.761 Tooth brush . 5
Food mixer 13+ Trash Compacter 50
Food waste disposer : 3o, Vacuum Cleaner 46
Frying Pan 186 Waffle tron . 2
Grill, sandwich . 3 Washing machifie. automatic 103
Hair dryer ! 25 “Washing maclﬁ?ic. non-automatic N 76
Heat lamp 13 Water Heater. standard 4219
. Heat pump 13 Water Pump 231
Heater. radiant 176
If youknow the amperage rating of any appliance, you can estimate
the kilowatt hour consumption by using the formula
KWH = Amps x volts* x hours of use -
1000 ’
+ ’ - »
! b *Usc 110 or 220 volts, whichever applies.
o r
Information in the above chart is from The Edison Electric Institute
‘ 23
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Coal Fired Electricity Generating Plant . .

Reading 2: “The Shootout at Four Corners™—Section B’

How did the | os Angeles arca respond to jts problem of an energy consumption doublingevery nine years? They built more
electrical generating plants  more plants to produce more cooling in the summer, more heat in the winter, to turn more motors in
dustry. to attract more people to the area, and onand en . .. .

The decision makers in California could see no problem with such growth and, in fact, they welcomed it as a sign of success.
Thcey certainly had an ample supply of oil and natural gas resot rces in the arta. They ignored, however, some important
meteorological (weather) and geographical facts. Because ofthe shape or lay out of the land (Los Angeles is located na basin, or
large bowl). and because of the air movement patterns in the area, there was a tendency for smoke and air pollutants to hang long
in the air above the city As.a result of this sitiiation, most people in the Los Angeles basin resisted burning even relatively clean

"~ fuels sush as gas to generate their own electricity. Clearly, 10 years before the rest of the nation, Los Angeles was hung on the horns
of a major energy-environment dilemma. e . '

" Help was not long in coming, however Beyond the mountains and deserts to the east, in anarea surrounding a place called
Four Corners (the point where New Mexico, Colorado, Utah, and Arizona join) were enormous deposits of coal. This coal was
not only a potential source ofenérg). butit underlay a relatively uninhabited, arid land. Equally important. the Four Cornersarea
had no air poltution problem. In addition, the Arizona Public Service Company was building a huge coal-fired generating plant
there, and plans were made to transmit the electrical power by high voltage transmission lineg‘to ... guess where? Los Angeles and
other areas in the southwestern United States. ) .

~ The Four Corners electrical generating plant near Farmington, New Mexico, began operation in the mid-1960s. Inaddition,
there were also at that time five other huge plants either on the drawing boards or under construction. By 1969, the citizens and
residents of the Four Corners area realized that massive socjaland environmental changes were taking place. These changes added
to the tremendous amount of air pollution being produced by the Four Corners plant and resulted in numerous complaints by
many of the local residents These complaints were loud enough to attract national attention of the press and the mass media.

Particularly sensitive was the proposed location of one.of the largest mines—the “Black Mesa"™—ancestral haime of the Hopi
and Navajo Indians The Black Mesa is considered sacred by many Indians— especially the elders and more tréditional members
of the Hopi and Navajo people: The Sierra Club—a large conservationist and environmental organization boasting a national
membership—and other environmental organizations rallied to oppose the Black Mesa plant. At the same time the Governor of
New Mexico proposed a ban on any furthgr construction of coal plants in the region. The battle was on! .

Controversy over the plantsin the Four Corners area was at its height several years ago. It can still be verg instructive to us
because it embodies of the components of the enlarging energy-environmental dilemma that we now face asacountry. It
also illustrates quite clearly the mixture of fact and emotion, reason and irrationality that is erupting on a national scale.

Let's look at how different people representing different interests viewed the problcn')s of the Four Cornets area.

Aruitoxt provided by Eic: T .
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An advertisement placed in The New York Times on Thursday, May 20, 1971, and sponsored by the Black*Mesa Defense
Fund, included the following: .

» .. LIKE RIPPING APART ST PETER'S; IN ORDER TO SELL THE MARBLE.

“So that the world can have still more of Los Angeles. Las Vegas, and Phoenix, six gigantic coal-burning power plants and
three hugq'smp-mmes are underway at and around Black Mesa, Arizona. When operative, the complex will spread more deadly
smogand soot than currently put out in New York and Los Angeles combined, across what is now 100,000 square miles of open
country, the last pure air in America. ' ¢

“Affecied by the smog will be six national parks, 28 national monuments, the Lake Mead and Lake Powell recreationareas,
and Grand Canyon; the places people escape to are being sacrificed to make more of what they escape from. Also being sacrificed *
on behalf ofurbangrowth. the sacred rehgious shrines of the Hopi and Navajo Indtans. who had thought that it couldn t happen
again.”* - . . ‘ .

@ The Federal Power'Commussion presented as part of its argument during the hearings before the 'Senate Committce on
- Interior and Insular Affairs the following: ;

* “Demands jor mare and more electricity to meet industrial needs for production of goods and services, society’s desires for
greater comforts and conveniences, and commercial uses associdted with the high standard of livind'in the United St ates have
resuled i an approximate doubling of electric loads in each decade for a number of years. Forecasts indicate that this trend is
likely to continue throughout the remainder of the century. ‘ d

. “The Federal Power Commussion s West Regional Advisory"Committee for the National Power Survey has confirmed that

~  the westernporiion of the United States will ikely follow the national trend and that electric generation in that region will in 1980
be about twice and in 1990 about four times thatin 1970. In the past, much of the electricity requirement’of the western states has
been met by hydroelectric fae{ﬂues but fewer economically justifiable hydroelectric developments remain for the future, and a
greater share of electricuy’ production must come from thermal power plants. The Regional Advisory Committee has projected
that electriaity production from such sources will increase by a factor of about seven during the next 20 years. Coaland nuclear
fueled planis are expected to satisfly most of the increased requirement. Most of the nuclear generation will be installed in
Calforma ind the Pacific Northwest. Coal burning plants are expected to be built cutside the California Subregion and about
half of the future increase n coal fired generation in the Rocky Mountain area is planned to serve loads in California.”

Asa Bazhonoodah, an 83-year-old Navajo woman, presented her feclings and fhose of many of her people to the Senate «
Committee in the following words: ' N '

“The Earth 1s our mother. The white man is ruining our mother. I don’t know the white man’s ways, but to usthe Mesa, the
air. the water are Holy Elements. We pray to these Holy Elements in order for our people to flourish. . .”

And to essentially round out the range of positions, Mr. Mack Ward, a druggist in the town of Page, Arizona, digressed from
his prepared statement before the Senate Committee and remarked: ' . .

“I would like 1o remark here. it is not in the statement, but I am proud of our nation as an industrial complex, very proud.

“We do not dare stop this forward progress. We must continue 1o create new jobs for the upcoming generations. Without
electric power this cannot be done. We must have production with controls. .
© “Wehave faith in our industrial community and in the Federal Government which is a participant in this project. We know
that through ther conypued efforts and our continued demands that pollution from the burning of. “fossil fuels can and will be
controlled dnd that the Navajo generating station will be the model plant of its kind in the industry.” '

Numerous other statements and positions were presented to the Senate Committee on Interior and Insular Affairs These
( statements varied from emotion to reason, doubt to belief, outrage to approval. Intcrestingly enough and as so often happens,

_ there were mountains of "undoubtable” facts to support any and each of the positions given In fact, people of diffcrir:g and

w::g positions often used the same facts to support their conflicting views, .

¢ bulk of the pesitions presented can be summarized as follows: . .
¢ smoke and haze will foul the once-clear and blue desert skies; '
o important landmarks like Shiprock and the beautiful snow-capped Sangre de Cristo Mountains would be obsc‘urcd;
& high voltage transmussion lines stretched across the landscape would completely ruin the beautiful countryside: .
o strip mines only open huge gashes in the carth; » .
o long pipes carrying coal mixed with precious water that is in critically short supply in the arca would be wasted
transporting coal }rom mines to plant. '

Not all of the people, however, had negative feclings about the changes that would be brought about by building the
. proposed power complex. In fact, many of thelocal residents favored the power complex. These people could see new tax monies

coming inand new jobs—welcomed sights ina region officially clagsified by government agencies as cconomically depressed. If
\ they looked further ahead, they could see n addition to the powe} complex, growth—more buildings and industries needing
eldeine power and more people to feed with foods grown with water from the Colorado River, using pumps powered by electricity

from the new power plants. : ; ’ .
The Four Corners dispute might now scem like“old hat™ since the main “battles” were fought in the middle and late 1960s.
While the main”battles” were fought a decade or more ago, the argument is still going on. In addition, its clementsinclude almost
allthe facts and trends, fears and opinions that fuel the *Great Energy Debate™ in which we are now engaged. Forthis reason we
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briefly summarize what Four Corners wasall about and point to the further developments and similar issues the you will facein
the near and distant future, * : .

~The old Navajo woman, Asa Bazhonoodah, who testified before the Senate Committee, pointed.out that air and water are
Holy Elements to the American Indian. The non-Indian, on the othet hand, sometimes seems to give 28 much respect to coaland
clectricity as the Indian gives togir and water. It is around these four clements—air, water, céal and electricity—that the Four ,
Corners controversy revolved. - . . .

The Faur Corners area contained a great store of coal—as much as 107 billion tons that can be stripp¢d mined. This is 200"
times as much coalas was consumed in the entire United States during 1970. If our yearly coal demands did ot increase, for how
many years might the Four Corners area satisfy the coal needs of the United States? Although the southWestern part of the
United States does not contain an excess of water, apparently it does contain enough water for mining operations. Obviously,
theze was air—clear, pure air—inanarea that had rather weak and relatively ineffective air quality controls. Finally, there wasa
great demand for electricity in southern California andelsewhere. )

! Figure | shows the locations of the six controversial power plants and sets the story. Since these are electrical generating
plants, it would be helpful for you to havessome idea of their size, During the first phase of development in_the area(the power ’,
plants would be able to provide about 7,000 million watts (M'w) generating capacity. This isalmost enough electric powerto serve '

: the elegtrical needs for the entire city of New York. ?hase 11 of thedeveloped program is scheduled forcompletion by 1980 and will

x L]

roughly double this capacity. ) t:i,; .
’ The Four Corners plant, the first to ; ilt, was a business success from thé beginning. The cost of ene=gy from the
strip-mined coal was the lowest of any steam pﬂt‘in the country. This success en¢ouraged other utilities of the Western Energy

and Supply Transmission Associates (WEST) to undertake development of the six plants shown in Figure 1. Then the storm !
broke. R \ o S '
The objections to the Four CornerXplant, and to the others that followed, can be classified under four categories: air

pollution, water rights. strip mining, and politics and economics. We will look briefly ateach of these and at the different points of b

view regarding them. .

FIGURE 1 .
Utility and Coal Projects in the Four Corners Region
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. Air Pollution ' ,

The first Four Corners power plant was built in the early 1960s--a period during which the country was not very sensitivioto
the air quality problems that led to the Clean Air Act of 1970. The plant had emission control over the “particulates™ the small
soot and ash particles which go up the smokestack. The early emission control devices were not very efficient, however, and the
Four Comers plant sent an enormous plume of smoke bellowing out, blackeening those once clean descrt skies. The plumc of
black smoke was tracked by private airplane for a distance of more than 150 miles.

The amount of particulate matter being put into the atmosphere by the Four Corners plant was reported as 350 tons per
day--almost three umes the total parmulatc emission of Los Angeles. In addition, the emission of smog-forming sulfur dioxide
was 320 tons per day—about onc and one-half times the Los Angelés total of 225 tons per day.

Because of the Clean Air Act of 1970, more strict air quality controls went into cffect nationally. This new law forced the
Four Corners plant to install more efficient emission control deviées. Inaddition, any new plants in thearcaalso had t6 conformto
the new air quahty laws. The problen%howc»cr 1s that while it is possible to remove most of the particulate matter (the present
devices now remove more than 99 percent of them), it is more difficult t¢ rvmove the sulfur dioxide. For example, the “wet
scrubbers” used at the Four Comners plant remove the paruculatcs and 20 to 30 percent of the sulfur. Western coal, fortunately, is
generally low in sulfur. On the other hand, mitrogen oaides which form the eye-burning chemicalsin the Los Angclcs smogare not

removed. . ‘
If the air pollution control equipment installed in the six power plants perform up to expectations, the pollution output from
these plants would be: . v
‘ ' parficulates — 73 tons per day ,
sulfur — 942 tons per day
¢ nitrogen oxides — 1,701 tons per-day ’ ‘

These totals are roughly cqual to present daily emission from Los Angeles and New York City.

Besides fouling the desert air, turming on additional power plants would obviously increase the haze. But other cffccts of
“course, are also to be expected. These pollutants can harm both plant and animal life. For instance, sulfur ox:dc from thc power
plant emissions combines with water vapor in the atmosphere to produce sulfuric acid.

. sulfur oxide + water — sulfuric acid

Hengce, in addition to posing a threat to plaats and animals- humans included the acndny of Lake Powell must also be
carcfully watched.

However, all 1s not totally bad. Infact, there may even be some benefits. There is some idication that all of the smoke and ash
that has been falling on the desert might be serving as a fertilizer.Vegetation near the power plants, for example, has shown an
increased rate of growth since the power plant§ went into operation. . Y )

- Dilemma 1: Even the Rain..." .

Mesa Verde National Monument in Colorado contains the remains of the cliff dwellings of the ancient Anasazi Indians.
Those dwellings have survived almost totally intact for nearly 1500 years because the clean, warm, rélatively dry air has little effect
onthe stonc and mortar dwellings. The Mesa Verde dwellings will probably last m-dcﬁmtcly so lohgas theair quality remains thc
same,

LouJachson lives near Mesa Verde. He is an amateur archeologist and strong cnviron cntahst M. Jackson had learned
*vecently that when sulfur dioxide from coal burning combines wth water in the atmospHere, a weak but damagiag acid is
produced. He was convinced that acid was being produced as a result of burning coal at the Four Corners plant in New Mexico

Mr. Jackson feels that the aaid was both dangerous to the health of the people in southern Coloradoand to the existence of
Mesa Verde- an smportant national monument. He began thinking about suing the power company, the State of New Mexico,
and the Federal government on behalf of the people of Colorado. He fecls that he has a case because pollution being produccd in
New Mexico was crossinga. state linc and endangering people and property in Colorado. This was happening without C olo@dans
receiving any of the benefits of the coal burning.

Mr. Jackson realizes that it would be very cxpcnswt to take his case tocourt and that he would havﬁ;o borrow the money to
pay for the legal services. He also realizes that since this type of case has never been brought to court beford, no one could give him
any idea of what his chances of winning could be. .

Should Mr. Jackson suc? Why or why not?

Dilemma 1: “Even the Rain . . .” Questions for discussion.

e Why should Mr. Jackson even consider taking such-an action?

e Should preservation of the cliff dwelling be importantto people? Why?
e Should people who benefit from the use of the electrical power be respongiblc for its effects? Why or why not? )
o If air pollution can be stopped only by closing down the plants, what might happen if this were done? )
@ If Mr. Jackson wins the case, what type of penalty should be imposed on the power company, the State of New Mexico or thc
Federal government? ‘Why? . .

¢ Since the Federal government represents all of us, should this mean that we are all responsible? Why?
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® Is there any penalty that can adequately compensate (pay for) the damage to health and property caused by sulfur dioxide from
coal burning? ' .

e Many other states also burn coal for electricity. If the courts decide in favor of Mr. Jackson's charge, should citizens in these other
. states also suc? Why or why not? . . .

® If you were a resident of Colorado should you come to the support of Mr. Jackson? Why or why not?
’ o If you were a resident of New Mexico, hoy might you feel about Mr. Jackson suing your state? Why?
® What responsibility should the.power company have towards human health or the environment? Why?

# [f there are so many damaging effects that come from gencrating clectricity, should everyone consider duing without electrical
power? Why or why not?

.
Reading 3: “The Shootout at Four Corners”—Section C ’
Water

In producing electricity, stcam is forced through a turbine which turns a generator which then produces electncity. In
addition to air (needed for combustion to occur) power plants need water as well. Their major requirement s for cooung water,
the least expensive means of cooling the condenser (in which the steamn exhaust from the turbine is changed back to water)s to
pump water through it Because it is in short supply and very expensive in the arid southwest, water 1s recycled at most of these
plants through cooling towers and back for storage in a cooling pond. Nevertheless, some water is always consumed by _
evaporation from the coolingtowers and by the wet scrubbers (about 10 percent). In fact, water demand throughout the region 1s

- “increasing becaushof the same growth that is causing the rising demand for electric power. )

Water and electric power are J.. cctly related, some of the power generated will be used to pump water from Lake Mead for
irrigation At present, it is the lack of watef and the wurry about aii pollution that is slowing approval of the huge Karparowits
Plant in Utah. o . .

Water is an eéven more crucial problem for the Mohave plant, which is fed by coal shipped by a 276-mile “sturry” pipe from
the Peabody Beach Mesa mine The coal from the mine is crushed, mixed with water(to forma “slurry”), and then pumped tothe
Mohave plant Since Pcabody was prohibited from taking groundwater atTevels about 1,000 feet, the company has sunk six wells
todepths of about 2.600 fect, to tap a reservoir of clean, fresh water. The power plants were required to use deep wells, otherwise

. they would interfere with the Indian wells which are less than 1,000 fect deep. S,

The huge pumps draw about 1,500 gallons of water per minute. Some people are becoming concerned, however,about the
amount of water being drawn by the deep wells. It is thought that if the deep wells aredepleted, the upper water table would also
be affected. Monitoring of the Indian wells has not shown any lowering to date, hidwever.
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Scarring the Ladscape - Strip lning

I .

Strip Mining L .

What makes the southwestern voal so attractive, in addition to its abundance, is its nearness to the surface It lics on the

Black Mesa, less than 100 feet below the surface, and 15 easily reached by huge mechanical scoops (¢alled draglines) that qperate
. on the mine. * ' ) —_—

It 1 the usc of large~apauity equipment that makes stnpmined coal less expensive than underground mining. The technique
of stnp mining 1s ike deep plowing. The soiland reck above the coal (the overburden, as it is called), is r'cmovéd in along trench,
the coal extracted, and the vverburden froma parallél trench is then dumped in the first one. The topsoil is thus buried under 50 or
100 feet of subsoil. In soime parts of that arid land the term “topsoil,” of course, is meaningless. Peabody Coal Company, for
instance. reports that tests at their Black Mesa mine show that the fertility of the subsoil is as good as (or better than) the sandy top

. .layer.

1 heamount of land 1nvolved 1s impressive. The Peabody Company will have to strip about400 acres a year to provide the

40,000 tons of coal a day needed to fuel the Mohave and Navajo plants. During the projected 35-year operation, #bout 14,000

acres. 2 little less than one percent of the Black Mesa, will be stripmined. If the Utah International Coal Company, which provides

coal for the Four Corners plant(from a ncarby mine), and the San Juan plant mine are as productive, then the total land stripped

annually in this région will be nearer 800 acres. What this stripped land wilf look like five or ten years from now is difficult tojudge

1t will depend on regulation, moyvatiun, chmate. and on other factors controlled by nature Even with the best of intentions this /

dry land will be hard to reclaim. Rain 1> scarce and the rain that does come carries with it the danger of washing saline (salty) shale

down into the surrounding land. Dust will also be a major problem. p ’ :
Although land use regulations vary from state to state, in general all of the regulations are becoming more strict Utal

International’s lease with the Navagos, for mstance, was drawn upin 1957. That lease was .r more permissive than the Peabody

lease with the Hopis and Navajos on the Black Mesa. ’
Attitudes of the different ¢ompanies also dulfer. At last report, Utah International had regraded only 100 of 1,400 disturbed

acres. while Peabody had already regraded and resceded 800 or so acres from the much smaller total en the Black Mesa The

Peabody reclamation effort 1s costing $2.500 per acte to regrade and another $50 or so to spread 25 pounds of grass seed It is still

too carly to see if much of the land can be recovered.

~

.

Dilemma 2: “The People of Jolla” ~

Thesmall town of Jolla 1s located in the hot, and, but coal-rich region of northeastern Arizona. Jolly has changed little since
1t was founded in 1882. Its 350 residents live essentually as people before them did. farming and, or raising small herds of cattle But
all of this is beginning to change . . . )

A gant clectncal power complex 15 being planned for Novata 250 miles.from Jolla. This power complex is to produce
clectnaty for Los Angeles and other parts of Southern California, To produce the electricity, copl will be strip-mined from the
Jolla area, crushed, mixed with watcr, and pumped through a “slurry” pipe tu the Novata power plant. Coal is very plentiful but
water 1s extremely scarce. The power company feels that they can obtain sufficient water if they digextremely deep wellsand tap
into the large underground water reservoirs.

Many of the citizens of Jolla became upset when they found out about the plans. They were furious that their€oal and
precious water was goint to be used to help the “energy greedy ” people in California and elsewhere They clected Ann Bridges to
s¢rve as their leader and spokesperson. & -

Ann discussed the situation with the ugizens of Jolla. She also collected the signatures of many of the citizens petitioning
Governor Rivera to put d stop to the power plant plans. They cited the facts that their resources- - especially the _scarce
water— were being taken from them, endangering their land, liveshood, property, and even their lives; and that their refources
would be used to help other people who didn't even live in Arizona and who’didn‘t deserve it,

o™
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Another group of residentsin Jolla welcomed the newsaboul the power complex. Coal mining, they felt, would create new .
jobs, provide newincome for the land owners, and help raise thestandard of living in the area. They, through their spokesperson, .
Helen Muggay, had a petition signed asking Governor Rivera to support the plan to mine the roaland send it to Novata. They felt

that water would pose little problems—if deep wells wére used. . '
Both petitions were given to Governor Rivera and both partics in Jolla waited for his decision. Should Governor Rivera stop
the ‘project or should he support it? Why? - ’
3 [} - . . ,“ . y

Dilelnms 2: “The People of JoHa™ Questions for Discussion

® As governor of his state, what should be Governor Riveras most important concern? Why? )
® Since growth and prosperity of a state is dependent on industries and jobs, shouldn' that be a good reason for supporting the . -
electric power plant? Why or why not? S
zSh ouldn’t those who oppose the poweT plant consider how im;’)ortant clegtricity is fo those states who cannot produce.cnough
ower? Why or why not? .
® Suppose many people moved into Arizona and increased the need for electricity. Should Governor Rivera then approve the &
power plans? Why or why not? o' ) ’ . ) oo )
® Ifthe property owners can earn money by allowing their land to be mined, shouldn that be the best reason for supporting the
plan? Why or why not? : K
® If you were a resident of Los Angeles, should you try to convince Governor Rivera to support the plan? Why or why not?
“elfthe people of Los Angeles necd electricity so badly, shouldn't they build their own clectricity generating plants, even if it would
make their already bad smog problem unbearable? Why or why not? - :
. ®If you were living in Los Angeles and because of the eye-burning smog problem had to decide between automobile driving or
clectricity from coal burning plants, how should you decide? ‘Why? ) .
® Since those objecting don't use the water in the deep wells, aren't they acting selfishly by not wanting the coal to be shipped-
through a “slurry” pipeline? Why or why not? ' ’
® Only a few hundred people in Jolla will be affected by the power development. while millions will benefit from tHe new source of
electrical power. Should this be an important argument for Governor River? to consider? Why or why not?
® The coal mining operations will bring many ghang%s to the people of Jolla. If they are not happy about those changes, shouid
they be forced to accept them? Why or why not? . . .

.
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Reading 4: “The Shootout At the Four Corners™Section D

-

1

People Money, and Politics .
. S 2
In addition tosthe environmental effects, othcr problems involve people. money, and ‘hat sometimes seems to be
crosspurpose of sevaral federal government agencies. -t . )
-
Money )

There is, of course. money to be made from the southwestern coal. AtBlack Mesa alone coal should result in a bijlion
dollars, more or less. for the Peabody Company over the 35 years of contracts with the Navajo and Mohave plants. The Indians
willalso make money The royalties to be paid to the Hopi and Navajo tribes are 20 t0 25 centsaon. If the price of coal continues
to rise during the contract period, the goyalties to be paid to the Indians will also riso proportiohately. At present the Indiansare
averaging$1 millioda year and that ﬁg%ﬁlypmbaply go upto $3 milliona year shortly. Forthe 125,000 Indians in the area, this *
amounts 10 $24 per year. The annual Peabogy payroli of $4 million makes a much bigger contribution to those Indians who ate

employed by the company. Indians. make y'ﬁ 80 percent of the total work force. . . . ®
In New Mexico. the net retum to the state and to the Navajos for the plants operating'there was estimated in the Senate * e
Hearings! to be: W o, )
Investment . . $294,620,000 ‘ ) x
Employment . 532 (50 Percent Navajos) . ° . , :
Payroll $5.900.000 Per Year : * «
Rents & Royalties - s .
to Navajos $1,180,000 Per Year .
__JTaxes * $1,145000 Per Year ’
Materials & Supplics
Purchased in
New Mexico + $1,300,000,
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Energy and Indians

The differences between the goals and values of the Page, Arizona druggist and those who bought the advert.oment in the
New York Times are casily understoud as being the typieal “Preserve the environment” interests vs. the development growth
interests, Inaddition to these conflicts, however, were thuse wﬁhm and among the Indian tribes themselves. To some Indians and
the Tnibal Council (governing board of the Indians) the power plants and mines offered a way out of cconomic misery. To many
other Indians, howeves, the plants meant leaving ihe traditional paths of their people. A young Nayajo expressed his feelings this
way: .

"The Guvemmem $a)5 Bhat we are econvmically underdeveluped and that we should all ge overweight and have health
prublems hke the white peuple They lvvk at vur resvurces and justify that a good way 10 become economically viable is to
develop vur resources. Have they ever thought that the Navajus don 't like to be up with the national standards in econonnics,
education, empluyment, er cerera. We dun't hke this idea of keepmg up with the Joneses..gand the w hite man does, bu:i we want to
develop at our own pace. This is the white man’s invention, to keep up with the Joneses.”

it will beimportant, then, that in vur scarch for energy the nation does not exploit the Indians as i7has unmcknful lydone in
the past. - ..

Pulicy and pohitics. The plans for the Southwest power compiex began slowly, took nounshmmt from different ources, and
urgency from different needs. They involved not only the utilitics, but several chcralagcncncs as wcu, These agcnc;cs came in at
different stages in the project decIopmcnt and had-dilferent roles. “ ‘

A feature of Four Corners flevelopment, and the controversy that surrounds it, is that most of the Federal agencics involved
are part of the Department of th¢ Interior. A partial roll call includes the Bureau of Reclamation, the U.S. Geological Survey, the
Bureau of Indian Affairs, and the,Nauonal Park Service. The Clean Air Act and the other antipollution laws of the late sixties and
carly seventies gave the Enviropmental Protectjon Agency a picce of the action. Since many of these same agencies will be
involved in future energy-envirgnment issues, we can benefit from an exami®ation of their role.

The lead agency 1n many ways, the Bureau of Reclamation, had been working for several decades to spur the cconomic
growth of the Southwestern Colorado Basin region. It had proposed the twodams on the Colorado, above and below the Grand
Canyon, for instance. (This 1dea was eventually rejected.) Thc plan to dcwclop coal resources and build generating plants ivas,
therefore, quite consistent with jts goals.

The other agencies are chargcd in ene way or another, more with protccuon than with development. The Bureau of Land
Management, for instancg, s charged with supervising strip iihing, and, in general, with assuring that proper “land management”
occurs. The Bureau of Indian /ﬁjfmrs supenvised the coal lease and water rights contracts with the Indians. The National Park
Servive has obvious rcspumnbnhtncs inan arca that includes many national parks and monuments. The Environmental Protection
Agency.s chief concern is dcﬁn;ng air-quality standards and supcrv:smg the data gathering.

The main complaint about the way these agéncies carried out thclr duties is that they have failed theis chargeto protect our
national resources and cnurunn‘cnt The Burcau of Reclamation, \f\or instance, has been faulted for its commitment to its
long-term plans for bringing i rigation water to central Arizona for dcvc\opmcm Alternatives, critics ¢laim, such as less economic
growth or patterns less dependent on Colorado water, have not béen given serious thought.

’ Cnitics alsu point to the lack of muscle in the Bureau of Land Management's strip-mine supervision, to the National Park
Service’s failure to protect vigorously the arvas under its charge, and to thc%umau of Indian Affairs for its cagerness to accept the
power complex as part of its plan tq change the Indian’s lifestyle. . \\

, In any complex and technical issue, such as the one we have beer 1\Qscribing. much of the information important to
deusion-making 1s held by government agencies. 1f the public is to play a rale in these decisions, it must have access to this .
information. More important, f theie s disagreement among the Fedéral agencies, it should be allowed, even cncouragcd to
promuote its puint of view. When ail of the agencies are within ont department, thg Department of Interior, as was thc case in this
instance, the possbilitics and opportunities for public debate apparently pose problcms

F our Curners demonstrates the ulash of priorities, valueg, and needs, it raises @ serics of questions that will be ruscd again
and again. This controversy ralsc.s the qucsuon of how these priorities'should be détermined.

The Four Corners area, after all, has two outstandmg asscts, scenery, whose sweep is enhanoed by hazefree air, and those
large shallow deposits of cogl. Who is to decide which of these is of highest priority? Can the decision be made solely in the
marketplace? 1t1s 1n large parttheir economic clout that enabled the residents of Los Angeles to have their cake and eatit, too: to *

»  demand.rapid growth in clectric generating capacty and to forbid the construction i\fossnl fuel-burning plants in their own
rieighborhood. On the other hand, the weakened economic sntuatnon in the Four Coii ers arca caused some citizens of the
Southwcst to place a greater value on coaland clcctncny than on scenery, clean air, and thf lifestylespreferences of some Indians.

. Thus scenario has larger echoes. Take, for example, the Four Corners Power Plant Which burns New Mexican coal. The
plant’s cffluent pollutes New Mexjcan air and the strip mining of coal disfigures New Mexican land. Only 10 or 15 percent of the
clectnc power generated by this p‘ant how:vcr. is used in New Mexico. New Mexico's plight is not too different from that of the
world's industrially undcrdcvclop&d countries.

What has happened at Four.Comcrs will happen agam with different characters and shghtly differing pressure of energy
dcm'dnd \
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The Great Encrgy Debate . ) =~ .

With the oi) cmbargo 5crung as a convenient marker, we have crossed over intoa new era. We have left, pechaps forever, the
era of inexpensive energy arid are now faced with shortages and higher costsof energy and with thenneed to pay for the heavy
. burden we have put on the environment. . : ¢
Inademocracy it is necessary that all citizens participate in“debates"of such urgent importance. ll i also ncue;,sary that the "+
ultimate dccnsnon be fashioned from as thorough an understandingof the i issues as is possible.

 Student Activity “Cowboys and Indians™ . . ¢ .

A conflict in priorities similar to t!..; in the Four Corners arca is now bunldmg in the North Central Plains of quana.
Wyoming. and the Dakotas The Indians are involved again, but this time the wwboys of at least many of thelocal ranchers, are
their allies.

- The North Central Plains containa gigantic coal field  one even greater thanlhatm the Southwest. Simply, the North Ccmml !
Plains contain about 40 percent of our nation’s coal reserves with much of it suitable for surface mining. Since the coal fields in this

area are even larger than those of the Southwest, the plans for power plant development in this area are also greater than those for

the Southwest The plan for the North Central plains call for the construction of 42 generaling plants. Nearly all of the proposcd

plants will be located at or near the mouths of coal mines (sec Figure 2). The pl‘O_jCClCd generating capacity for the area 15 50,000

Mw by 1980 and 200.000 Mw by the year 2,000. To visualize the enormous size of this project, let us make a companson. For
example, only Russia, the United Kingdom, and'Japan presently have greater generating capacities than that planned for 1980.

Japan’s generating capacity in'1968 was 52,650 Mw. By the year 2,000, the North Central Plains Power Complex wnll if plans are
completed. ‘be generating ncarly four times more electricity ti8n the entire nation of Japan!

- . [}

FIGURE 2
' Utility and Coal Projects in the Nonh Central Plalns
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Some of the plants whose locations are fndicated in Figure 2 will be built to generate 10,000 Mw each—more than enough
electricity for the entire city of New York. In addition, huge coal gasification plants will also be built in the area. Many of the
problems you read about in the Four Corners area will also be experienced in the North Central Plains. This time, however, the
problems will be nagnified. more watet will be needed, more land will be strip-mined, and miore pollutants will be produced. In

.addition, the same clashes of priorities will occur between the local desires of the Indians and ranchers who own and live on the
land, and the residents of distant Midwestern cities Who need the energy that will be produced. )

. Theplans for the Nerih Central Plains have not yet been put into operation yet. You have read about what has happened as
well as what 1s presently happening in the Southwest. Now you wilL“dcé‘:dgﬂ“:in drama form at least, what you feel should happen
in the North Central Plains situation. A T : .
~ Members of the class will portray different people involved in the North Central Plains “drama”. You can use, in developing
your “roles”, the information presented on the Southwestern problem, any resources you have available—including library

_research, and most important, your own ideas and the way that you feel about the situation. Remember. you should also back up
your feelings with data and information from reliable sources whenever possible. Your teacher will assist in assigning and
developing the roles to be portrayed by each stident: .

! Roles ' To

»

1. Ms. Barbara Jackson, 2. Mr. Harry Wong, 3. Ms. Paula Sontarell— Employed by Advertising International, Ltd.(ProPower o

Plant Compiex Developmént) .

4. Mr. Pete Santoro, 5. Ms. Kate Harns, 6. Mr. Mark !lo'hnson»—. Employed by Promotional Entcrpriges, Inc. (Anti Power Plant
Complex Development) - '

7. Senator Harry Fisch-New York, 8. Senator Cathleen Russo-La., 9. Senator Mike Morrison-N.J., 10. Senator Ted Kenner-
California, 11. Senator Nancy Bernard-Muiss., 12. Senator Lee Merriman-Michigan — Senate Committee on Interior and Insular
Affairs

_13. Ms. Joanna Bell—Widow, 33 years old, supporting two children, works in local dress shop

14. M. Jimmy Robbins— President, North Central Plains Chapter of Sierra Club_

15. Ms. Cara Henderson— Representative of Federal Power Commission

16. Ms. Running Tall Fawn—Indian Woman, 73 years old o

. 17. Mr. James Thundercloud—18 years old, Indian, unemployed, raised by traditional Indian parents

18. Ms. Carol Willixms— Pharmacist and owner of Nogthwest Pharmacy ’
. 19. Mr. John Haroldson—Miner .

20. Dr. George J. Pilburn—Physician and Surgeon

21. Mayor Betty Leeds—Mayor of Central City 1n Montana

22. Ms. Jean West—Science Teacher at Central City H.S.

23. Mr. William Watts—President of Major Electric Power Co.
24. Ms. Ella Little—Owner of Circle L Ranch

General Instructions for Role Development

. Group A. Employees of Adverlising International, Ltd. ,
_ Roles 1,2, and"3. ,
Your company has been hired by a conglomerate of Electrical Power Companies to develop a promotional campaign'in
Javor of constructing Power Plants in the North Central Plains arca. Your tcam will develop and carry out a publicity campaign
designed to convince everyone (all other groups) to support the Power Complex development plans.

[N

Group B. Employees of Promotional Enterprises, Inc. | -
Roles 4, 5, and 6. ) 7 i )

Your company has been hired by a conglomerate of Conservationist, Environmentalist organization against constructing the
Pqwer Complex in the North Central Plains area. Your team will develop and carry out a publicity campaign designed to
convince everyone (all other groups) to reject the Power Complex development plans.

Group C. Senate Committee on Interior sad Insular Affairs Roles 7,8, 9, 10, 11, 12

Your role will be to “hear” the testimony of all the “witnesses™ trying to convince you that the plans should be approvedas,
wellas those who arguethat the plans should be rejected. You will also, on the basis of the“arguments” presented to you, haveto
decide whether or not the power project plans be approved and for what reasons. Therefore, your tasks will consist of the
following: . ' ’ :

e Conduct the hearings (using the guidelines listed under “Hearing”) °

® Become familiar with the State you represent on the committee. Consider how a senator from that state might view the
problem. Your.decision should reflect the interest of your state as well as national interests.

" @ Become as knowledgeable as possible about the problems and facts in the North Central Plains situation. Use Figure 2

.
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map, the reading about the Four Corners, and library information about the North Central Plains.

® Question and challenge the statements made by the “witnesses™testif¥ing before'you. You should always challenge the
“witness™ to explain why he/ she made various statements. «© "

® Cast your vote either “pro” (approving) or “con” (not apprdving), the plans,and state why you voted as you did. -

Group D. Citizens and Interest Groups Roles 13, 14, 15, 16, 17, 18, 19, 20, 21,22,23,24. :
Each of you should develop your own argument either in favor of or against the power plant plans. Develop you
argument—*“pro”or “con”as you perceive the situation relative to the role (e.g., mine worker, Indian, etc.) youare portraying, For —

example, if you are Jimmy Robbins, President of the Sierra Club, should you be in favor of or against the plan? Mr, Watts? Dr.
Pilburn? ., :
Remember, your position will, during the hearings, be challenged by other “witnesses™ testifying before the Senate
Committee. Therefore, make sure you are prepared to: ’
® state whether you support or reject the proposal
* state why you feel the way that you do *
® back up your argument with any available data
® Prepare a worksheet similar to the one found on page 35 to help you organize your testimony

The Action !
I. After reading the Southwest article, the entire class reads “Cowboysand Indians "and prepares the rotes for the hearing.
2. Each class member selects or is assigned a role.
3. Each class member develops his/ her argument according to the role he/she will assume by: ;
® Analyzing the story “Cowboys and Indians.” ”
® Examining his/ her own thoughts about the situation. .
® Thinking about-and deciding how the person he/she is portraying might perceive the problem:
® Combining personal thoughts with the role he/she is portraying . -
® Reviewing and gathering data to support the position. =
® Roles 1,2, and 3 - Advertising International, Ltd. These people might find it helpful to work together as a group.
® Roles 4, 5, 6. Premotional Enterprises, Inc. These people might find it helpful to work together as a :roup.
¢ Senate Committee Members. Roles 7, 8.9, 10, 11, 12 should work individually.
4 While cach person is developing his/ her role arguments, the Promotional Groups should couduct their publicity
campaigns by: '
® Distributing any “literature” they dcvelofand prepare. }

[+

¢ Holding press conferences. Here they fo mally present their campaign to the people present (use simulated T.V. show,
radio show, etc.)

® Holding meetings with the individual groups. .

3. The Hearing: . ¢

® The Senators will elect from their group a chairman who will conduct the hearing and maintain orderly proceedings.
(Senators should display in front of them a name plate with their namg and the state they represent).

® After the chairman convenes the meeting he, she will call uponthe witnesses to testify. (The order of apperarance should
be drawn at random - using slips of paper numbered 13 to 24.)

® Each witness will have 5 minutes to testify. (A time keeper should be appointed to insure that each person stays within
that allotted time.) «

® After each testimony cach Senator has an opportunity to ask the witness one question. At this time any witness who has
already testified may also ask one question. .

® Each senator will keep a record of the testimony presented using the format shown. (Seepage 74. A well-kept record will
be most helpful in-deciding how to vote. "~~~

® When the testimonies and questioning have concluded the chairman wilt callfor the vote. Each Senator will give his/ her
name and the state he/ she represents, cast a vote in favor of or against the proposal and provide a reason for that vote.

® if a “tie” vote results the chairman will reconvene the meeting and ask each witness to make } summary statement. A
second round of votes is called. As before, cach senator will cast a vote and state his/her reason for that vote.

® If no decisions can be made, it would be best tocall the vote a “draw”. Theclass asa whole can then discuss some of the
reasons for the deadlock. )
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’ .SAMPLE RECORD KEEPING SHEET FOR SENATE COMMITTEE

N ‘.
‘\ Name of Witness . .

Effect on your state

(+) = favorable

(~) = unfavorable
Main Agruments

-

-Effect on country

(+) = favorable

(-) = unfavorable
Why?

“Pro”

“Con”

DO NOT WRITE IN BOOK




ERIC

Aruitoxt provided by Eic:

e

Cowboys and Indians

Sample WorksHicet for Witnesses Testifying Before the Senate Committee, DO NOT WRITE IN BOOK

Role:

What is your reaction to the plan? For _ Against

List the.most important reasons for your decision:

1 Yy i _
2 \ .
3- . ) -

3 .

What are the data to support each reason?

A

What are your needs?
1

Why?

2

3

What are the needs of your community?
1

Why?

2

3

!

BIBLIOGRAPHY

STUDENT READINGS — Books, Pamphlets, Articles

American Enterprisc Institute  uclear powersafe? 1150-17th Street. NW,
Washington. D.C. 20036. 1976.

Chicago Museum of Scienceand Industry Books. Whereare vougoing with
that coal? New York: Doubleday.

Dukert. Joseph. Nuclear power and the environment. Gak Ridge. Tenn..
U.S. ERDA Technical Information Center.

Farney. Dennis. Ominous problem: what to do with radioactive waste.
Smithsonian, 5(1), Aprit 1974, R

Fowler, J. W. Energy-environment source: book. Washington, D.C..
Nation Science Teachers Association, 1975.

Franklin, B.A. What price coal? The New York Times Magazine, Septem-
ber.29. 1974, 26-27+ '

Gabel, Medard. Energy, earth and everyone: a global energy sirategy for
spaceship earth. San Francisco: Straight Arrow Books. 1975.

Goldstein, E. C. Energy, Vol. 11, Gaitherberg. MD: Social 1ssues Resources
Series, 1977 (A Series of readings from popular publications 1n
loosesleaf notebook.)

Hellman, Hal Energy in the world of the future. New York. M. Evans, 1973,

Kaplan. W. A. The student scientist explores energy and fuels. New York:
Richard Rosen Press. 1976,

36 ‘ ’

League of Women Voters. Energy optionsand Energy dilemmas, 1730 M.
Street. NW, Washington, D.C., 20036, 1976.

Nash. Hugh. Nuclear insurance—questions and answers. San Francisco:
Friends of the Earth. 1975, ;

National Science Teachers Association. Fact sheer. Oak Ridge. Tenn.
ERDA—Technical Information Center. . ,

Pierottt. Anne and Albert<). Fritsch, Life-sivle, Index—~77, Center for
Science in the Public Interest, Washington, D.C.. 1976.

The following publications can be obtained from: ,
Thomas Alva Edison Foundation .
Cambridge Office Plaza, Suite 143
18280 West Ten Mile-Roagd
Southfield, Michigan, 48075

Thomas Alva Edison’s Associate, Louis Howard Latimer, A Black Inven-
tor, by Robert Koolakian, 1973,

Alternative Energy Sources: Experiments You Can Do, by Ronald Benrey
and Robert Schultz, 1978,

Nuclear Experiments You Can Do, by Ronald Benrey and Robert Schultz,
1976.

How to Build Five Useful Electrical Devices, by Robert Schultz, 1976,

44




