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h ~assoc1ated wlth t.he consx:ructlon and operation of a nuclear power.

could /Jgteg'rate th‘e materlal .H;

t@ t];lerr

')

i celvable t‘qeréfore, that_ ;che students alh "i:.he above ,lasses mJ.ght

/ by quallfled personnel

)furthe:i: advam:age of the plan is that no new '

L.eachmg pei'.%nnel wou;Ld be heede&,""and :the emstmg currlculum ‘would
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hils currlculum is based on materlal from a broad spectrum of sources '
T as indica | in the. student s tex-t It was obv.iously unooss:.ble to J_n— R

A

- C pve ing avallablg. The guJ_dJ.ng prlnclple was qto J_nclud"' such 7
J,texgsas w_re essential to’ an understand:ng o /Ga I‘he fundamental princi-
-ples ,of operat.Lon of ° a nuclear ‘power plant, (b) The Jolace of nuclea.r energy

ance of ‘the major energy sources, and. (dj* The \role of polltlcal actlon in-
the developn‘ent of nuclear energy sources S T

’ A s1'udy such as this is bound to ralse questlons - questlons peculh,&ar

, t‘o the comgrunltgz under study Who should answer those questlons° Many
.people«, begr.ﬁm_ng w1th the Utllltles, the Nuclear Regulatory Ccmn1551on, . ,
and the news medla If a nuclear plant is to. l<‘3cate near- a town, the - ' |
_'Utlllty ‘owes '’ that town more than propertyéytaxes - and it needs more - than
employees from the town A wall has been built between the Utlllty and.

- -its customers, 1 citizens in the area Jéarn a llttﬁe of. the "lJ_ngo" ,‘ .

v'-°the mechanlcs of power productlon, and the rES‘DOHSlbllltles of the Utlllty, .
"mybeagatecanbeopenedmthatwéll* "/ L L , ,

Y

' The target aud.mnoe is the adult populatlon of a oommm_l y in. Wthh

- vnuclear 1energy has become an. 1ssue Included in that popv 12
" senior hlgh school students. The authors mlley%ij&ch students are

_’sufflclently mature that they can make rational judgements,i rf supplled

the f"actual data. Many will soon- be Vot.Lng, if- not already elng_ble They,
: too, should be glven the data. For these reasons ,;alternatlve t:une schedules
. have been pre Sered for dlfferent /situations. g ' '
- Althou each of the Five units ‘and the Dec151on Nbdule is treated ’

A sepa_rately J_n thlS »gulde, they need not be presented in that order The o

- 'varlous suggested schedules draw from these unJ.ts as seemed;cg_e_s;rable £of

| . ~the audlenoe i queStJ.on, Inclwldual J_nstructors may W1s{h\1ﬁo use. a dlfferent |

% vsequence of toplcs : e

T 4};&\% the publlc is not J.nterested or capable.

Experlence in the pllOt workshop that was held J_n idaho Falls- showed
that the general public has an interest 1n “the technlcal aspects of nucleaf
energy beyond that generally attrlbuted to them. For ‘Shls reason, it is -
reconmended that the ‘Technology Unit not be sllgh}:ed on the ma.staken notion |

: N . . . "
- ' Lo fiad . i‘\'.
: ; "N



' essentlal to the:learnlng process

'1nstructor be competent, not only. to present the currlculum materlal but '

- - some other materlals which we have found useful and/or 1nterest1ng

£ .
s

. P
H

_ Whilé'the CENT workshop is not Visualiked’as a iaboratory program,
slnple demdnstratlons can ‘add materlally to an understandlng of nuclear

'energy These, together w1th suggested fllms, also generate 1nterest so

It is 1nperat1ve, therefore, that: the
.J]
also to demonstrate the slmple experlnents suggested ' . S N

> A nuclear sc1ence currlculum for’ hlgh school sci ce classes prepared 'Eg

”by the Natlonal Scrence Teachers Association. (1n preparatlon) contalns some’

‘simple” experlnents Radlatlon survey instruments and doslneters can be

"i» borrowed from the local C1V11 Defense offlce to demonstrate background

radlatlon, radlatlon from radlo—llte watch dlals, and, w1th some sen31t1ve'

. lnstruments, the Kr40 radlatlon in the human body S s ,-? 4.'

A word about materlals A blbllography at the end. of each section

' 1rsts -all the source materlals used. They ‘have been d1v1ded accordlng'UJ

the depth of treatmerit. A suggested readlng list 1s also prov1ded of

The
'reference desk and;Fatalog at the local library are the next stops for the
The Perlodlcal ‘Guide will give. sources for all klnds

of articlés which are generally_conc1se.

questiening student.

They are also_generally written

" with a specific point offview,fand students should bejencouraged to treat
-+ them as a smorgasbord and sample widely. '

~ .
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\ S S Teacher s Gu_tde
Tah e . PURPOSE R

» . . —_— : . - f

A better understand.mg of some ba51c science is J_mportant for all

e Amerlcans Hence, simple explanatlons and examples that ‘can be’ p1ctured

| ,cleaa;ly by the average layman h@lp to dlspel fanta51es w1th facts. )

. ' The" object of "C:.tlzen E‘ducatlon on Nuclear Technology" (CENT) -
. .. is to present a SJ.mpllfled but factual plcture of those aspects of -
B chemlstry, phySJ_cs, :and - nuclear phy51cs that will énable the average

c1tlzen to see how atomlc energy works. By understandJ_ng 1t3' worklngs,

: Amerlcan people may. be better _prepared to generate oonclusmns that are

reasonable and in keeping w1th the real wor}d -of nuclear energy. Thus, .

the effects of nuclear programs on our people and env:.ronment will be better o

AN

- understood . : o C ’. ’
0 g - The J_ntroductlon to- the stident's text contaJ_ns a oonc1se statement .
o _ of -some of the- hJ_ghllgh s 1n the hlstory of sc1ence that qumJ_nated in the- |
commerc1al produFtlon of power :from nuclear flsSlon . _ A
-t Addltloﬁal mformatlon on the oontrlbutlg of the early sc1entlsts
~!, can | be found din the pamphlets, Atomic Pioneers,™ k} l%and 2, %%ubllshed'
;by the then Atonuc Energy, Corrmlssmn o K '
o % . , Ly
, LANGUAGE OF TECHNOI.OGY _ A s
T ' This sectlon lays the groundwork for the ‘textual material that fOllows
| - The glossary 1s. placed early i the student s textual materlal for

a purpose, rather than being relegated to an appendix. : - The, definltlons can -
be used as a mea.ns for mtroducmg hmran J_nterest items to provide a 7 '
helghtened J.nducanent to learnlng The names of phy51cal units have been
taken frcm the names of researchers who worked in the subject in question.
. The names in the follow:l.ng llst were honored by having - phy51cal quantltles '
'namedforthem g - N ' . a
‘ | Alessahdro \}O‘lta T '
James Watt .
George S. Ohm

, Andre Marie Ampere ‘.
-'.Marle Curie -

@
o

(R



~ in ‘the student's text constitutes: an area of overlap between phys1cs and -

lerary Ass1gnments 67; ’ Py ' N L B o,
1. Look up. blographles of above personages o . ' ,, .

“Repart on the’ work of these people and explaln that work
3:1 Do the sae for- ‘other researchers ' . : oo

Dmitrl I. Mendeleev ,‘
. William Konrad Roentgen
‘Antoine Henri Becquerel
Francis W. Aston.

xlotto‘Hahn v . , . . .
Fritz*Strassmann P E : e
Perhaps the most common experlence a person has is his dally

,contact with materlalso You can dlStlngUlSh dlfferent materlals by their
- feel size, shape, color,_or temperature The study of materials as glven

chemlstry Should addltlonal questlons arise regardlng problems of chemlstry,;

answers can be found in standard texts avallable in hlgh school or publlc T
-llbrarles. Spec1f1c texts are not 11sted, since a complete llSt would be
*impractical It 1is recommended that’ local téachers or librarians be con—"
Sultéd._ R . s .

o . ST . X . o

ao : ' 3

ELECTROMAGNETIC RADIATIONS

An understandlng of radratlons of“both the 1on121ng and non—lonlzlng v
types 1s crucial to the purposes of thiS course . The entire electromagnetlc
'spectrum of radlatlons is placed in the proper perspectlve. The text strlves
to show the benlgn as. well as the mallgnant nature of - all radiations. ,

The teacher should emphas1ze the perva51ve nature of electromagnetlc |

o . radiation to the end that the student understands the 1mportance of radlatlon

o

as an unav01dable fact of llfe

All radlatlon, of whatever klnd can, 1nf11ct severe damage when used
: to excess, when used w1sely, man—made radlatlons can confer great beneflts

. E . . . C . 3 .

o Radiation Sources‘

e

' Discuss Table I-3 - B ‘uﬁ_ . o
@
Microwave ovens operate at radlo frequenc1es much beyond broadcast

- a

and v frequenc1es They are a non—lonlzlng form of radlatlon= The. danger

is that mlcrowave ovens 1nterfere with heart pace—makers, ‘and may produce burns

)
I
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Sources of ioniZj_ng radg.ation: : O

a. Ultraviolet sunllght
N b. Sun 1amps *_%h
. s C. Rsychedellc poster—lllumlnatlng 1amps
g*li ST 4. :Dlagnostlc X—rays - : L
| e Cancer eatment sources o S j.lgf, o
£. NuCleA flss10n products‘ . o - 7
_ ~ : - g.” People ]
s ot - v \ﬁ\) “j o ”,k
) Sourcesvof non-igrizing radiations : o . .
' “al Bo ires, fireplaces, wood and coal—burnlng heaters
’ b. \Incandescent light bulbs S S o
. ¢. "Sunlight . o S _ e ’ :
* d. Radio waves , - . o .
] " e. Mcrowave ovens "-'W QJ D
£f.

-Electrical appllances that produce radlo and TV inter-
: e _ ference

- g. Electrlc toasters and srmllar heatlng dev1ces

nghrlevel sources (1onlzlng and non-ionizing that Jmay be a hazard f-

5 S . to health) |
7 . Slﬂlllgﬂlt - | .‘ SR | ._3.= : | .1:4“:‘ a‘;:fw73*n?- ,.
Dlagnost_rc X-rays . R R S
.. -Cancer therapy sources o " .lm'

Open fires - campflres, flreplaces, etc

. Nuclear flSSlon products

¥

o g o u o

‘1. Ask for suggestlons of other pos51ble sources in these’ three categorles;

s 2._~Borrow rad;atlon detectlon 1nstruments from Civil Defense. office
' " or fram Physics Lab and demonstrate background radlatlon from :
luminous watch dials. ' .

3. Interpose varlous ‘materials between source and detector to demon— _[ '
., strate absorptlon (paper, aluminum fo1l,: glass plate) '
.y , :

Partlcle ‘Radiations .. - T ) ‘<- ;fhﬂ T

-

The only s1gnlf1cant sources -are naturally radloactlve ones and nuclear
‘ flss1on products. Cosmlc rays are high energy partlcles The'auroras are the .
) result of partlcles from the sun, trapped by the earth s magnetlc fleld and.
.vreactlng w1th air molecules

-




P;;lf—mfe. -'5_ B A R A .
. An analogy might be drawn between radloactlve decay half-l:Lfe and \.
human 1ife expectancy Use Amerrcan exper1ence mortallty tabl_esvto..ll‘lustra&e '
.,.}he ooncept o . - R | _ LN o
Flss10n . , L
o ' Parents J_nteract to produce offsprJ_ng who J.n‘fcturn J_nteract to produce !

E
o
-

- ‘more offsprlng Populatlon thus J_ncreases until: brought under controJ; by

varlousfagtors-. B R S SR
. Y L. A . - * . . "
SN . . <Y . .- . »

FISSION PRODUCTS S E

. The questlon of the dlsposal of flss10n by—products is a problem
. that has been solved technlcally - | |
- ” Teacher should make certain the part1C1pants understand the nature _
e ' og the techm.cal solutlon of the problem Class 'dlscus_smn can air some

Y
!

=

of the polltlcal J_mpllcatlons _ B A LT

.l,'t ObtaJ.n a Chart of the Nuclldes.

L2, : Pomt ot fission products, natural radloactlve 1sotopes, S
R a% stable 1sotopes . . : . S
: o “ 3 Descrlbe productlon of trans-uranlc eiements o T L/ -
°Ji\;uf IR _-‘:~7 REACTOR SAFETY Lt

&.'

P4

o The dJ_St.‘LnCt.‘LOH between what 1s probable and what rs possn_ble
e Should be’ emphas12ed Certa_m events are phys1cally J.mpossn_ble, other
events, such- as "death and’ taxes,” are a certa_lnty. Between the two: 1s B

] {a reglon of uncertaJ_nty descrj_bed mathematlcally by numbers between zero

and one (1. 0) called probabllltles Zero means J_mpossn_ble onez means a
“,certa_mty A : SR L7 .' : ’ -
2T _ Only after the occasmn for an event has passed 1s it poss3_ble to e
-ass1gn either a zero or a one, for a rare few events, a zero or a one nught
;”.be ass1gned in advance Before the garte is played ~the probablllty of the
hame team winning:lies somewhere between zero and one; after the game is .-
played 1t 1s zero if they lost and one if they won. ' -

‘lJ. A‘ss:Lgn readJ_ng J_n report of Pres1dent s Committeé on Three
- .Mile Island acc1dent, and in Admlral RJ.CkOVQI“G testln‘ony. :

- 2. Call for oral reports‘on work done under (l) ‘above.

| FJ_ndmgs of the Kemeny Report br:x.efly outlﬁxed A :
et _ Ql.leSt.J..Ol'lS raised J_n that report can be made subjects for class

' d1scus51on BrJ_ng an. %fflClalS of local nuclear power plant o desch_be R

_ measures taken to, assu?:e safe operatlon ~ R \
O . , . . . o o B - ‘ . ; L, .

E;Bdf;f. el I e !==6 S N

'.7 . : ol

l-'-i.
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Show»block dlagrams and flow sheets to 1llustrate types. Show

R I O NUCILEARREACIORTYPES P

-dlagramrof typlcal plant w1th constructlon of fuel elements and contaln— o
-_tment vessels.“_(Flgs. I—l through I=5) . - — R

QUESTIONNAIRE

“The questlonnalre is'to be presented as a learnlng aid rather than

-~

- .as a test. Answers:are to be found by reference to the text The -in- -

. structor wrll explaln any parts not understood S 2_.
. _Addltlonal Readlng . - ':ﬁ,_,' Lo T . S
Natlonal Sc1ence Teachers Assocratlon, Energy From Nuclear Flss1on.;
-In press. T " ' .'*‘. e ' :
Materlal 1n Blbllography in Technologlcal Unlt can be used as.a .
'source for specral assrgnments. ,
. -
» S
L
ST .
;-‘ : . s * N '
n N .. EB
A o
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.

" dents collect J_nformatlon on J.tems a) through h) for their own locat:Lon. :

' Ass'im ts .

ENVIRONIVIENTAL/ECOI.OGICAL UNIT (E/E)
Teacher s Guide

PURPOSE A o

The purpose of the E/E Unit is to examine the effect of the
presence of a nuclear power plant ‘on the environment ‘and on eco-systems,
and the effects on a nuclear plant of various environmental factors. : L ’

. The env:Lromnental/eoologJ.cal n_mpacts of same: altﬁ'xatlve energy

sources are also exanu.ned

C EFFECTS OF EXI‘ERNAL FACIORS ON NUCLEAR PLANTS v _ .
_ As an example, the case of the Idahg&atlonal Engmeering e
Laboratory west of Idaho Falls, is discuss t same length. =~ - '
~In preparat:Lon for th.‘LS segment -of the workshop, groups of stu—J

3 \ . e s

a. wind patterns - L T
b. poss1ble flood threats : - BN N
c. seismic history ' R

- d. water sources -

e transportatlon arterles in relat:Lon to
- plant s1te _

St . f. other poss1ble uses of proposed site (agrlcultu.ral,
; o populatlon centers, oomm:nlty 'serv1ces)

q. - power use centers and. dJ.sterut:Lon of excess
B power to other areas '

h. - relat:Lon of plant s1tefto planned future
R growth

l. Ass:.gn students to J_nvest:Lgate the J.tems a) through h) lJ.sted
above for thelr own area. o
2. Hear aral reports on Item 1 above. .
o ED(']IERNAL EFFECTS OF NUCLEAR POWEIR PLANTS
Ident:Lfy the areas of concern:
A radiation hazards
B b. release of radJ.oact.lve products
. c. disposal of wastes ' : : - '~ |

C-

| -d. accident risk and hazards to plant employees and
local res1dents i\



- in. the llght of their parochlal’lnterests.

'posures to natural and man—made sources of ra

Questlons ralsed by the above 1tems constltute materlal for work—

. shop discussions. Dlvergent oplnlons ‘may be held by varlous communlty ele—

ments, such as public. utllltles, local government other local 1ndustr1es, -
activist groups, the general publlc Divide part1c1pants 1nto groups R
representlng the above interests and ask each group to dlscuss these 1tems«

RADIATION EFFECTS

The student's text contalns a form forie valuatlng personal ex-
élatlon .Have each artlc
pant flll out the -form- to evaluate hlS personal exposure and discuss re—
sults and ‘how total exposure nught be: reduced. Addltlonal data for. use in
fllllng out that form is contalned in the student s text, Tables II—l and ”

I11-2. : :

WASTE DISPOSAL
The extreme radlatlon intensity’ is reduced cons1derably with time.

B Inltlally, ‘the hlgh level ot.radlatlon is due to the many short—llved
"1sotopes whlch decay quCkly. Therefore,‘waltlng a while greatly reduces ;'

the problem of handllng spent fuel elements.’ Typlcally, they w1ll be stored

in & pool for 3 to 6 ‘months before process1ng . N g~ *
Radloactlve gases can generally be released into the air 1n such a .

way that they are w1dely dlspersed The prlnc1pal gaseous components C

from fission products are the. gases krypton and xenon, whlch do not react

‘w1th other elements

Low-level SOlld waste materlals that cannot be cleaned or decontaml—':

nated are sealed in contalners and stored in. spec1al places called "burlal

grounds Items contamlnated with alpha—produc1ng mater1a1 are also -

' dlsposed of in this way. 'The INEL has such.a burlal grounds at whrch en—

cased radiodctive wastes are stored temporarlly .
"ﬁb— ngh radiation level wastes. requ1re very spec1al handllng The
materlals must be doubly contalned and then shlelded for transport by -
4 to 12 1nches of lead: Or equivalent other heavy materlal to protect
people who coﬁe near; ’

Extens1ve studles hage been made to select permanent waste storage .
sites. Proposals 1nclude storage in a deep salt mlne, a cave, the sea,
and even shootlng the waste material into the sun or outer space. The_'

object of waste management 15 to place such longellved radioactive materials

_where they will not endanger man or the. environment in the.foreseeable:future.

' "10 o '



' If some of the hlgwh Elevel wastes were to be dlspersed,,lt oould pose '., S

" grave danger to man and to the env:o.ronmentc, A Case in pomt is the f”ear«
’ Idaho that the steel ba.rrels may eventually corrode, releas:.ng lethal do’ses .
> cof rad101sotopes to the vast and eoonom:.cally very Jmportant underground water i e

aqulfer Water is supplled to thJ.s reservoir from streams lJ.ke theD Big ]'_0st, -

o Little- Lost, irch Creek etc. The chances of contammatmg the underground

! o water s:.gnlflcantly thxw a.re not very great .Tests have shown that the y
' earth filters out such 1sotbpes in a very short dlstance lf some should get

th.roug‘h, the: dJ.lutJ.on factor is very great and tJ.me‘also helps n thlS be—- ,'/'/.{

fore- it would“ get t@ an outlet L ‘ AL . 1' ok § LT ,

. Dlrect mjectl’on of llqu.Ld wastes 1nto or below the reserVOJ.r has ’ /

~caused consz_der’ablev adverse comment. recently Such mjectlons have always'

been monltored closely by sampllng from nun‘erous wellsdown stream ‘No ,/‘ ‘

- detectable amounts havevé\fer been .found more than 3 or 4 miles away, . and'.n‘ne Y ‘,

' - off the s1te bouncary Altematlve dlsposal methods are currently under [ \‘

’ _ study The most promlsmg method consists of casting the calc1ned flsslz - -

products 1n a pyrex-—lme glass and moldJ_ng this material in staJnless /st el ' _ |
cyllnders ThlS apractlcally mdestructable form could -then constltut[fe a source L

- of lw—potentlal neat for space’ heatlng large buJ.ldlngs g {

- 1.

: . A : . P
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Supplemental Materlal - Foss1l Fuels a q T . ,, /—;

1. Acid RaJ.n The zoology department at the UnJ.verS1ty of ’Ib nto‘
- has expressed fears.that all fish.species in ‘the 40, 000 l of -
south central Ontario will disappear within twenty years; Wlth:Ln
~ lakes  polluted by ac;d rain, the heavy meta} pollutants pr eed up
the, food chain. & Aquatic plants are, also affected and whol lakes
may become sterlle _ R ‘_,\Y,,’ .1
e On land, forest growth is becomlng stunted in Ontarlo, New England
N and ‘the Adirondacks. . Contaminated snow, accumlating &1l winter . and
et _‘resultJ_ng in. concentrated spring run-offs, is partlcular “hard on .-
‘new growth. Micro-organisms which decon'pose forest lltter.ftQ make -
new soil also suffer. 3 . i <
- Ac1d ra:m also erodes all forms of l.unestone, 1nclud.1ng ble. o
g Greek and Raman® antJ.un.tJ.es are sufferJ_ng damage Wthh y soon be—
¢ came J_rrevers:Lble _ . L TR
2: Health Effects - Several’ s"tudles in the Ch:Lcago area ha e shown that
“  TIncreased levels of these porlutants result in increas resplratory
infections, bronchitis, and higher mortality rates. In] a base
population of 530,000, it has been’ estimated that four high sulfur
“dioxide "episodes" per year could result in 53] 7000 susceptibles
.. (severe bronchitis, asthma,. genetic’ suscethbJ.lJ.ty to respiratory
’dJ.sease) ’ whose 1llness responses could cost $10- 20 mllllon per-year.

Al
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"y / 3L Scrubbers = Practlcally speak_mg, the addltlon of adequate cleansers YA
s ' has been: solved technically, but not: politically. ‘The econ ic S
- ; costs of J_nstallatlon are hlgh, but the long—range costs “to

' / . e 4: ‘ Amounts of Pollutants - The amount of ox1des bemg pumped J_n,to YO
- L the air constantly increases. -“The U.- S, -is add_mg 30,000,000 tons = .
S per year Tn Canadaé a smelter puts: 2, 400 000 . met.rlc tons of s fur"
Sy dlox1de into the air ‘every year, - from a qua.rter—mle high smoke jtack
N b ‘ * The. pollution:fram that one, plant extends across. the Atlantlc to PR
D Brltaln and ScandJ.naV1a _ S R -“ i oW T

(- ‘5. Greenhouse Effect - Recenit research on. the productlon of atnospher'c AR

- CO4 from the-burning of coal has shown that the worldW1de average \, LEES R

- - temperature muight be increased by as much as 5 to 9 degrees Fahren- Y,. .

‘ heit, depending on the mix of alternative energy sources used. The 0!
consequences of such a temperature rise needs to: be J_nvest.lgated '

DlSCLlSSlGIqLQueSthDS o B /‘“ . U
Can we llve in a pollutlon—free society?. g - Y

What are some other sources of radloactlve wast
: (enexqgy pzoducers, industry, medicine, resear oh

- 3.. Transport of hazardous wastes - .
% Dlscussmn Pomts‘ B e a. . - N

e -8, 000 = 9 000 ‘accidents a year mvolvﬁ_ng transport of hazard—
- ‘ous materlals 15 20 of these acc1dents mvolve nuclear '

\\E 1als EE L / s
R . -——%‘-_'—.—November 1979 * train derallments splllmg dangerous :
S ot . .. . chemicals occurred in Florida,. Mlchlgan, Indiana, and on o,
DR e S ;Canada Iﬁ the- Canadlana acc1dent, one—quarter of 3 mllllon
: S pecple had to be evacuated : [ ; . .
- L PR £ the past three yea.rs, there have been property damages Lo
- - " of $104 6 million dollaPs - 'all in rallway ach1dents[m—'
L _volvmg hazardous materials. A { T E R
R At i

(Source,. "Canada's Lesson on Tram allments " Busmes‘s W"ek, :

3

December 3, 1979) v N : . ;z/ ,.
' N ."a,_ 'Do you believe nuclear shlﬂments need to be even
T e .o more ca.refully controlled -J-im what way
' - .B. Why are other hazardous ma erlals not as carefull
' Co ‘ .»regulated as nuclear maters; als" . ‘
. . E ' : \
¥ ' . . , >
Y _ a ~
q." l. \

<
b4
s
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condltlons of a nuclear plant, tO provlde a program for the dlssemmatlon of
.. factudl mformatlon on nucleac ‘énergy v and o’ study ways the extensz_ve use

,'detached “fram’ the text, and turned m :ﬁor analys1s. R S

. for conpletlon }as descrlbed

'I'he RlSk Game

. . T, " ’ [ ‘>/4 o M ,"r‘/" . [N ». G !
TR i SOCIOI.OGICAL UNIT el
. K L, T . .>¢' S ) B v
S D A TeachersGuJ.de s . .
... . {/’ m_‘v - PURPOSE & , ) B . '4 B

" , . . v 5

. Thef purpose of the 8001ologlcal Unlt is “to: assess corrmum_ty attl- .

.tudes toward nuc"lear power and how such attltudes are formed to prov1de o vv
data on how akoonmmty can prepare 1tself for normal and abnorma1 operatmg

o,

of nuclear energy mght affect a cormtumcy g e
S COMMUNITY ATI'ITUDES . ) '

D el

The questlonnalre found in the sthdent s text .LS to be answered

Y

Answe.r sheets for the risk game a 2

.to h/e dupllcated and handed out
A o
?" Lo T

. . . ' . . N
’ . - < . - ~ cr L4

. . . . c . . - s
| . ‘ . . - - .

A rlsk 1s defifhed as the product of a obablllty and a oonsequence. ;\-“:

g is a death resultlng°from that ,acmdent. The rate As sf:ated as one death .

\per yea.r for the number of mleJ.duals mvolved . Thus, the larger the nmbér
‘of 1nd_1v1duals mVOlved the safer that actlvlty 1s. M --Q

=

The' materlals for the"game oons1st of-la game descrlptlon sheet and

three actlv1t.1es ll,sts for each partlclpant. ‘ Il‘he flrst, the rlsk—only llSt, . '

/).s dé“srgna the "R" lu.sm The second, the act1v1ties—only ]:lStf 1s ‘
. 1des1gnated the "M Llst., The thlrd, ‘that oontaﬂ.ns both the act.1v1t1es and

"‘the:Lr assocmted‘rlsks - is deslgnated the "AR" LlSt. ST \
'Prooedure»"'. S ST,

_ ,»,The purpose of thf, game 1s to evaluate the player s response to the S
. rlsks of 11fe '1ndependently of the- external factolts ass001ated Wlth the

ch01oes that one is faced W.Lth in real l:Lfe Social pressures, personal~ .

"preferences, emotlonal blas, are all factors thag; oould mfluence ch01ces oo

~and. 1t is of: uﬁterest to dlsoover Just’ how much.risk enters mto the de-
) C1s1on-mak1ng process. 'I'hus, rthe method of oonduc’éﬁ.ng the game is glVen

asfollows S ' T T T

4
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ERRN . . N N . R - - . P . . H . j .
. N . . . . o . . . N “ , . v
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. . , ) . i
Tofee . Step l: Dlstrlbute a copy of the R-llst to the part.1c1pants T
o ‘ Step"'2_' The partJ_C1pahts make a mumbér of choices (about Z),,,»and T
R 7.0 caleulate amr average by adding :the indicated risks and - . 4
R Lo ldividing’ by the hol of ch01ces ThlS -is ‘¢al ed the .
o Remmber.o .o o
) ‘ sy ' S P

.
s

. ‘)"_‘Step‘a'_":ﬁ DlStr:Lbute the A-llst o e T

'f

! o
?S,tep 4z Part1c1pants make the same nfﬁnber of ch01ces from the a

o7 L A-list, and calculate a:n average _This 4's called the =« :
“*Step 5; ’Di'str'j.bute the- AR-list: . ;‘ » T b
. L ’ Step _‘_6:' Repeat Step 4 by use of the AR-llst «?Thj:s is called the ‘ )
: ARnumber A S
ne ‘The sRisk Gane descrlptlon is glven in the student' s text Alterna—-
" tlve R—-llsts can ‘be made’ up by the use of the AR—llst an t:he Random ’
Number llst R—list (L) means: that the order of the ite
3 by asing Colurtm. I m the Randam Number l'.:szt i i ‘ .\4.-,'
S alzsrs e RS BACE o , -
Lo Thq relative vgalues of the averag% risks calculatgid:for’ these‘ three . ;o
’ ) serles lndlcate the role of rlsk ' : ‘ ) L o \. B - - |
. v ’I‘hen the foJilowlng permutatlons are pOSSlble T 4 ‘ !Q o g
o RS A%"“?AR . 4 : - e
& . . owe o . B o A
© T mmaa Ty o
r 3. BRDAR B A
L . 4 A/.>€”R’;>-AR 7- . "@ > . N
"5 {A74>LV.AR>R\;/_-‘ T ;

0 6 AR?‘1}7A\SIV o .“’Ve - oo
-, \'._ o SJ_nce a large nurber in the tabulated ll.St of rlsks correspox;dsl to, ‘ o
low rlsk the symbol R > (R is greater than) means a ‘Small risk as compared

“tothesymbol >R (Rlslessthan) : g R
. { ‘Normally, Aone would expect a ratlonal person to choose the low rlsk
(large number) actlv1t1es, if kept in- ignorance of - the%r nature: When _ .
presented w1th act1v1t1es bu’f: kept.*n 1gnorance of the assoc1ated rlsks
" J.nvolved it 1s poss:.ble that high risk (low numbe!r) choices might be made. Yoo
- \‘RWlth a knowledge of ‘the rlsk associated Wl.th each act1V1ty, the rational *

person woﬁlg be expected to balance risk agaJ_nst personal preference and - o
. score somewhere between the- scores on the other two serles The most lJ_kely %
come.natlon, therefore is: - 2. R => AR»> A ’

.o ' : . : 14 Lo . . .
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Numbers 1, 4, and 5 are not considered to be of hlgh llkellhood

‘.‘Qbut could resﬁit fgcm codfu51on as to the 51gn1f1cance of the rlSk probablll—
' t1es quoted oL possrbly, some adventurous souls might w1sh to take*chances
w1th act1v1t1es of partlcular lnterest to them. Numbers 3 and 6 Huéht re- -

sult ‘in the case of an 1nd1v1dual over—zealous in selectlng safe act1v1t1es
» : LI - : . e o

- NOTE The ln%erted nature of the ratlngs, namely large number—low risk, low
number—hlgh risk 1s bound to cause some. confusron and might account for some .

: of the les5ﬂllkely permutatlons in the results However, the direct relatlon,
low—number low risk, thlgh number—hlgh risk would be even more confusrng be-

“ ‘cause of the very small numbérs 1nvelved. Such small mumbers are not as - -

- f'_readlly understood because of their deC1nal fractlonal nature - In addltlon,

~:‘._ the: spread 1n the lndlcated rlsk is not as apparent when decrmal fractions

P

used.v t nught be helpful té'remember that the quoted ratlngs are actually -

.-f the denomlnators of fractrons for which the numerator 1s one (1) in every case.
\ . The xisk only list has rlsk)balues llsted ih a ‘different order from
‘ 'that in the A- and Aerlsts, The key is: glven11n the random number -listings.

'The (I) column was used in thlS instance. leferent orders of risks can o

2 N
“sbe asséﬁbled by use of the attached taﬂie _ /
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ITtem

O 00~ O Ul e

10
o1

12
13

14 -
15 =
»
17
18
19.
20
21

_R;List (I.)' B

Rate

.77QQ.
- 666

' 526

(S |

-——— — 196
24 }\,/ 30300

11500

13850

13850
1430 -

5900

9Q00
100,000
© 2860

" 1850

5,000,000,000

1750 .

2300

22

23 =
24 ——
25

426

- 14t0
11500

. 4000

11500 -

2800

- 2,000,000 /"

~ 3850




 ACTTVITIES

e .-

;o
\
¢
. -
™~

°

A_—List ,
1. coal Miner =~ <
2. lLumber. )
. 3. Construc\ﬁionA
. 4. Agriculture _
5. Electric Utilities
6. DPetrolem S |
S -'Fede.ral civilian Enployment
' 8, Steel Productlon '
| 9 Cement L
10. 1 Paper | Products coo s
11. TFood o |
: l2 Non—ferrous Metals .
'_l3.&Chemacal A C
14. Shipbuilding * <
15. Sheet Metal Products
lG.QERubber and Plastics
17. A;rplane Trip '
" 18. ;;‘Autoimtive Mfg.
. lv9.bi‘-;'Commm10atJ_ons
20. _'Steel Products '
.’.2l. Auto Trlp o
22, Swmmmg and Boatmg
23, Nuclear/Meteorlte Strike
24. Home - ' "
25. Lightning
’.
CTeg .
U <



. | . ’ l‘@ - .
? A
ACTTVITIES - RISK.DATA  , ', e
.o - T
, . - BR-List (III) '
1. Coal Miner - .o B 196 . \/,
2. Lember- - o 666 ST
3. Consfructioﬁ - BT 11750
‘4. Agricultuwre < - S | 1850
5. Electric Utilities o 1430 .
6. Petrolem - o 1430° ‘
© 7. Federal ClVlllan Eknployment . 9000_7'-
8. Steel Productlon K - R . '_ 526
9. Cement.s = s L 526 -
10. . Paper Pro‘duct‘:s_-,j ‘N N ' '230Q
AL Pesd P - R
12, 'Non‘—f_errous Metals o o ._280'6 o
13. - Chemical S0 3%
. 14.  Shipbuilding - - 3850
. 15. Steet Metal Products 3850,
16,"Rubber"91astlcs T .
’l7.~'Aarplane Trip -_' - 100,000
18. Automotive Mfg. | - . . 11,500
-19. Communications C 11,500
20. Steel Products . 11,500
2l. Auto Trip . . . - 4000 "
22, ’swﬁnnung & Boating | - 30,300
23, Nuclear/Meteorite Strike '~ 5,000,000,000 - T
24, Home . - . 7700 -
'25.;_L1ghtning o o } 2,000,000 ., -
.‘,w!Sources- NatJ.onal Safety COUnCll, AtOITllC Industrlal Fofum. _ .

- .Risk equals one fatallty per yea.r per "x" J_nd1V1duals J_nd_lcated

. )

Hence, the larger the x, the safer the act1v1ty
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COMMUNITY PREH%REDNESS L A

0

Commum_ty preparedness may be lelded J_nto two. p:irts, both of th.Ch o
deal with: disruptive influence in the oonmumty The fJ_rst th.ch is o ,
referred’ to as Social: Read_mess, deals w1th the J.mpact of populatlon cﬁanges -
: resultJ.ng fram rapid changes in J_ndustrJ,al act.1v1t.1es J_n the qommlm.ty,
' whether related to nuclear power or othe.rwrse' The second deal’s w1th any
calam.'Ltous eve.nt, whether man—made'or naturai Lo

’

.

:--'

1 .. T

,Soc1alRead_mess‘ ST e ‘, e T

- Exalrples of methods used m sol;re oommm_].tles to deal w1th mﬁct of /
}. | _ SWeetwater Gounty, Wyomlng, Prlorltles Boa.rd brlng . AR
. L -government and. - J.ndustry together on. grcwm problems.
oo b 2 “Skaglt County, Washington; J.ndustry agreed to provide

- funds for education and law enforcement fac111t1es and_
’ personnel as a condlt.lon of rezomng. s

+
4

*2"“ . :' .+ 3. Kitsap County Washlngton, Trident Coordlnatlon Offlce,f o,
' : e ‘funded by Econamic. Development Adnumstrat.lon, State Office .
: ~.of Community Development, and some county funds - deals w1th
N J.mpacts of developmg the Trlde.nt weap6ns system "1 W
Class 'Disc':ussion _— e e ‘ R

P R 'Have any populatlon shifts occurred in your cpzrmunlty .
© - within the last twe.nty—flve years? . How were they handled” :

2. Do. you have a planning comittee in your. commumty” ‘What
. - preparation has been made for future poss_Lble drastlc
- | - population changes’ - . Ca

-3 What are the msrlts or, dlsadvantages of the steps mentloned

©in: the three J.nstances above’ . L N
. ‘ , o

.;1- T,
JE




Disaster ReadJ_ness .

 discussion.. ¢ ~_ N

 Give examples —

‘ hldden uses of electrJ.CJ.ty enter the plcture° [

shlfts° Manpwer requ1rements° ;g s e

_ ‘Since thJ.s matter 1s Federally mandated and respons1b111ty is charged’
to the C1v11 Defense: dlrector that . individual is best qualJ.fJ.ed to outline
for the workshop part:.c:.pants the plans that have been made, for t,he:.r |
ocmnunlty Append:x S-3 of thJ.s unJ.t can be made the basis for part:.c:.pant

COMMUNITY EDUCATION :
The follow:.ng d].scussa.on tOplCS may be used to set up addltlonal edu-

' »_'-catJ.onal programs for the local oomnmnlty

: DJ.scuss ways to disseminate this kJ.nd of J_nformatJ.on in the comm:lnlty.
a. ILocal h.lgh schools L . ‘ .
_ b Speaker S. Bureau - notJ.oe to clubs, organlzatlons ‘
/ ' ‘c." ..Addltlonal wcbrkshops ' _ o
d. _'I.ocal telev151on d].scussa.on shows:
~ ‘e. LJbrary - sponsor programs, gf:.]ms book d].splays

- £. Public information meet:.ngs sponsored by elected officials |
- .or pla.nnJ_ng oomma.ss:.ons AT

-

COMMITNITY USE OF EL.ECI'RI(,J_TY

The text gJ.ves a list of consumer :g.tems, other than . fuel uses, made _' |

o frcm ooal oil, and gas. WhJ.ch of these items oould be made from other raw

materlals° Which would be mposs:Lble to make frcm other .raw mater:.als“

. Cotton, ‘linen, wool for fabrlcs
Ieather for certain plastJ.c
- _ . products
D E o What other agricultural products
. S could be substituted as raw materJ.als
for coal, oil, or gas?

Table III—l lJ.sts dn.rect usage of electr:.c:.ty In what way do

AN
ez

Before the d:.soovery of electr:.c:.ty, other sources of energy were

. : i

Lrused to operate machJ.nery dlrect appl:.catlon of water power as. in ng.st
.mills was used. Wood and coal-fired steam plants drove mach:.nery d].rectly
~ In what way do these alternatJ.ves change the soc:.al struéture” PopulatJ.on

s

A
. ‘»;A? -

}@-‘* .

KSR

A . - AN
. P . . R ) ‘e
“ B . .



Addltlona.l D1scuss1on Questlons

1. What is soc1ety really wn.llJ_ng to g1ve up for ‘energy conservatJ.on9
» What are you willing to g1ve up° _ ; :

2. vHow safe is safe° . _
3. Discuss ways to nun_lmlze the soc1al mlpact of a large constructlon ‘
Jjob in your area:. :

‘a. schools k .. e. water -
. b. camercial I £ police
c. roads o . g. fire
d. waste fac111t1es 2 h. - finance

4, ‘If an acc1dent were to occur ‘in your area, ‘what' commnities would
- be threatened, and what communities might serve as evacuation
g centers° What preparatlon has been made for the follow:.ng act1v1t1es-

! 1) shelter
2) food services
*+ 3) transportation -
- 4) medical care
5) police protection

e a. for goods :evacuees bring along
‘ , b. policing of evacuatlon routes '
* S 8) comnunlcatﬁgns ,

5. If your comumlty needed to be evacuated what essentlal publlc
' services must be contJ.nued ‘ ,
1) police - ’
2) fire
3) transportatlon
“a. evacuation (bus, truck, plane)
: b . for essential personnel

gas' stations remain- open for cars leav:Lng town

4) food for essential personnel

5) medical - _ S
o . 6) ccmnmmcatlons b
5 w0 T) ooordlnatlon between local off1c1als, NRC, state o
. ,\ : . C . officials
o ' a

. .
Ty,




* EOONOMIC UNIT ..

Teacher'sGuide R
o . PURPOSE T
. The purpose of the Economic Unit is to present factual data rela—
t.we to the: productlon of electrlcal power by nuclear methods. Camparative

costs of alternatlve energy sources a.re also presented

K - POWER PRODUCERS

"’Stockholder—Owned Public Utilities |

: - The place of stockholder—owned publlc utJ.lJ.tJ.eS in the American
economy may be assessed by a con51derat10n of the number and financial magm_-
tude of the publlc ut.lllty carpanles as- compa.red to govermrent owned and
operated systems ‘

Class a551gmr|e.nts. Consult data avallable from- stock brokerage offlces on
the financial pOSlt:LOIl of local public utlllt_les, llSt such items as. stock—
‘holders equlty, total capltallzat.lon, gross proflt ) taxes pa.ld result:Lng
‘net profit,- dJ.VJ.dends paid, retamed earm_ngs Inquire as to the d:LSpOSlt_lon
of retained earnings; .what parts-are retained: as cash dep051ts new eqm.p—

ment equa.pment maJ.ntenance and replacement, or other uses. ‘

Federal Agencx Produced Power

~ The arglment usually advanced in favor of Federally—produced power
is that-it is cheaper and makes available electrlc power 'in areas where it
nu.ght not othexw:.se be obtamable ' '

Class Asmgnments Examine the “above a.rgument How do rates cos{rpare with
publlc utility rates? How would rates be affected if Federal systems paJ.d
'taxes'> ' - . . . P8 ' '
Federal systems also have capltal J.nvestments that must be repa.ld ‘
,and on wh:.ch .J_nterest is pald ‘What is the source of the funds  that constitute_

.such investments?

The discussion. suggested in the above seCtions :melied that cost
factors would be J.ncluded Not mentioned was the dlstmbutlon cost how

' does the cost of transportmg energy affect: rates? i

g




'Tran-ﬂDOrtatlon Costs R L o IR

" The’ reference quotes cost flgures for varlous methods of transportlng
o energy. What factors, other than strlctly monetary con51deratlons, might.
‘ justlfy the use of the hlgher—prlced transm1ss1on by electric h_1.gh—lJ_ne'> What

would be the effect of decentrallzlng energy productlon to mlnlmlze the need
for electrlc hJ.gh—l_Lnes'>

Dlscuss10n prlcs v

1. Effect on local 1ndustry due to avallablllty of addltlonal power-
Suggestlons .' o S
. a) exlstlng 1ndustry could expand ‘ .
b) addltlonal industry could locate in town resultlng 1n
1) expanded market for local merchants
- 2) more jobs,

-3 lncrease in tax base -

-

. » 4) nmltlpller effect of dollars spent in communlty
' c) strong 1mpetus to constructlon market
1) jobs - - R

~ 2) equipment sales'and'rentals
2. Adverse"economic;inpact due~to.ex1stencé of nuclear plant -
Suggestions: —

a) possible -loss of potentlal lndustry because of fear of
locatlng near nuclear. -

' b) poss1ble loss of area resrdents e

c) lnflatlon due to boom durlng constructlon perlod
3;;iAdverse econcmic 1npact due to absence of nuclear plant -
. Suggestlons - ' . '
a) unable to attract new industry

b) loss of jOb opportunltleS/multlple effe':'v

~e— -
¥

\ - . <) loss of big-tax payer -
o | 'd) loss of salaries = .
- ’ 1) INEL - FYl979 (Oct., 1978- Sept.¢30 “1979). . -

$120 mllllon + 25% 1in frlnge beneflts (payments under'
mah&ﬂ:nmmam& mw) ; ,

e) loss of market :

1) INEL - FY1979 - purchaoes from local business
'$14.1 nulllon ' ,




’ -4, If states were to redlstrlbute property taxes fram nuclear power )
plants on a statew1de ba51s, what 1mpact would this have .on other .
‘property tax collections: | ' : : :

Tf-—ffrdﬁ other’ electrlcrty—generating plants?

————from other ipdustry | -

' ~—i;—from other SOurces? (homes, agriCulture,Abusiness)

Y.S; Impact of conservatron on natron s jgonomy -t'f_‘
(0 - ;'Dlscuss1on Pornts- ' ' ' :

. ' '-_-—~———U S. product1v1ty 1s tled to an energy-1ntens1ve 1ndustry '

'-——-—U 8, consumes 30-35 of world's energy today. 20% of it

is used. by six industries (primary metals; chemicals; e
'petroleum and coal;- stone, clay and glass; paper-aand food) .
Other "industries-use 20%; 25% transports people and goods; -
.33% 1s used 1n commercial and resldentlal bu11d1ngs, nostly Lo
for heatrng and coollng el : .

e
~ Source: "Cltlzens Wbrkshop on Energy and the Env1ronment Handbook " r‘*
: T, U.s. Department of Energy, 1978 : ’
a. What responsrblllty does this natlon have to. keep, and expand,
its product1v1ty levels? - :

b. U. S. 1ndustry, lncludlng agrlculture, feeds and supplles many
' people around the world. To what extent. will energy corserva-
tlon rnfluence our ability to provide for others? ». .

6. If fewer miles are drlven, 1ess gasollne is purchased If less
‘gasoline is purchased, fewer gasoline taxes are collected. - In

most areas, gasoline taxes help pay for' road building and malntenance—L
; if less money ¥s available, ‘how will these necessary activities be ‘

- f_nanced° S, % R v
IO . '-——-—Carry thlS thought over to other areas where energy
‘ ' conservation can be practlced What are same potential”

-effects? : o ~
. . _‘r y

- (By no means is this-a criticism of energy conservation. The U. S.
"+ has lived with cheap energy and a- mass1ve, growing energy. appetite;

. we must all learn to accept limitations of that appetite. However,
- we must also reckon with the impact whrch conservatlon may have on:

our economy )

25.




'ddi' "",”_!- TEacher‘s guide ) .dX”.- _ ‘ .,1’1
The purpose of the Polltlcal Unlt is to cons1der the formatlon of o

a natlonal energy pollcy, lncludlng reactor licensing, - llablllty insurance, _' ‘:I
operatlng regulatlons, and the polltlcal aspects of pollcy dec1s1ons.

- \

REACTOR LICENSING

_ Llcens1ng procedures are dlscussed inf the text. The folloﬁing
questlons can be used to spark participant dlSCUSSlOD. ’ '
1. . Can the length ot time of- the llcen51ng procedures be reduced
' while protectlng the rlghts of all concerned in the hearlng and _'a

_ fadjudlcation proceSS°

. 2. The nuclear industry is con51der1ng the establlshment of the .
Ty tv'Instltute of Nuclear Power Operations. The: goals of the Instltute°

; 1nclude better operator tre

&

ning, better emergency management
~ and é%aluatlon and audit o safetyoprograms To what extent do'you
‘belleve ‘the industry can o should po ice itself? = , ,
:'3;' Do you feel all electricityM enera plants should go through
| federal llcens1ng procedures

iz

. o 4 T
R o ‘ a. Air, water,.land utlon crosses jurlsdlctlon llnes
' b. Coordlnatlon of 'sites of energy needs and sources

c. Other

LIABILITY INSURANCE
Dlscuss10n Questlon

R l, What are the reasons for the PrLce—Anderson Act? Is'government-'_
 backed rnsurance preferable to prlvatezlnsurance; or vice'versa?

¢ OPERATING REGULATIONS - -

Since the Three Mile Island 1nc1dent, there has been a change in the4

. off1c1al p051tlon on regulations; thlS is. largely the-result of the flnd-

' ‘1ngs of the President's committee to lnvestlgate that 1nc1dent. The report .
'of that conmittee and the testlmony of Admiral Rlckover before Congress should ‘ Qﬁ
:be consulted and dlscussed in the.workshop. '

s

D '\- Unlted States pollcy regardlng nuclear energy is set, as in all other
matters, . by the jornt actions of the three branches of governnent.' Cop--- _
gres51onal action is embodled ln the. Atomic Energy’ Act of l954 the National B ’

Do
b‘v_

- « 0 L . .t




cases,such as

have also

- >

] he clos1ng of the Cllnch Rlver Fast Breed
By means_of the
,ould be urged to

rn several nuclear energy—related cases.

lexpress their oplnlons as to the proper role of the ee branches of govern—

ment in setting nuclear. energy pollcy

L

’Nuclear Jurlsprudence -
ADlSCUSSlOD Pornts

———-In 1978, .the-dJ. S. Supqéﬁe Court, in a unanimous dec1s1on,
accused the'U. S. Court of Appeals for the Dist. of Col. of
. "unwarranted interfererice with Federal nuclear ‘energy policy."
Justice Rehnquist said, "Nuclear energy may same day be a
cheap, safe source of power or it may not. ' But Congress had -
made a ch01ce to at least try.. The fundamental policy -
questlons .are not subject to re—examlnatlon in the Federal
‘ courts f’ _ _
. : B v
—-—*—In New . Hampshlre, the utlllty bulldlng the Seabrook nuclear .
' power plant was ordered by the.courts to build a sea wall
" to protect. the plant. against a tldal wave:: whlch mlght occur

once in a-million years.
I

(Source: "Judges, Stay Out," Newsweek, April 17, 1978

"Speedlng Up the Nuclear Plants," Time, Septemher 5,
1977) ‘

a. To wﬁat extent.do you ‘feel the courts should e in-
: volved in llcens1ng and constructlon su1ts°

" b. Sgg can the rlghts of those opposed to or concerned
e uts construgtion of nuclear plants be balanced
-agalnst the r ghts of:

PR

utllltles and their stockholders
cltlzens who need/want the electr1c1ty

A'ents° ' ". : ’ B : f

"Dlscuss1on Pornts

)

fueled plants.| On Februar7 28 1980, an EPA admlnlstrator
‘estimated, that] 1t would take 10 years to. pass necessary
" laws to: contr L ac1d rain. -
. Egg

= v
.

prOJect. The c?urts.

<



’» . . . - - = ’
3. Assuming a dec1510n to- requlre conservatlon of energy resources,
| how would you 1mplement the dec151on to impact everyone faJ.rly’

'a. : Increasmg cost of energy o _ _
b. Loss of jobs . B T o
‘c. Inability to transport goods,l people, sexvices '
d. Reduction in living’ standards | | '
Look up and report on the court dec151ons in the follow:.ng cases:
1l. Calvert CllffS CoordJ_natJ.ng Committee vs. USAEC, U.. S Dlstrlct ,
. Court of. Appeals, Dlstrlct of Columbla Circuit Court L ". R '
2.., Sc1entlsts' Instltute for Public Information, Inc.; vs. USAEC, |
- U. s. District Court of Appeals;, DlStrlCt of Columbla, Federal ‘C\
Reporter, 481 F 2nd 1079 (l973) ‘ : , T
?', ) - T . - * ) S ® ;
Dlscuss the fJ.ndJ_ngs of the Media Institute in the cdse of the role of

’l’Sﬂ in forrmng publlc opJ.n_Lonc See the brochure, "Telev151on Evem_ng News
Covers Nuclear Energy," the Medla Instltute, 1627 K Street N. W., Sulte
201, Wasl’uhgton, D. C. 20006. '

© 3
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 DECISION MODULE ~ -2+ .
Teacher's géulde '
PURPOSE =~
. The purpose ‘of the Decision Module 1s«to provrde a. procedure for
Iraklng dec1s1ons based on. a ratlonal Judgement of all facets of the
'»s1tuat12?. The decisions may be made by oonmunlty oif101als charged
with respons:.blhtJ es of goverrmmen.. Or, they may be made by J_nd1v1dual
crtlzens or c1tlzen s camittees attemptlng to formulate recommenda—.
_-tlons to thelr representatlves in government " -ixi S

. Lo : v L
>, R . I

v -. ELEMENTS OF DECISION MZ\KING“

‘v 1. Request the cla to llst prlorltles Frgn
make up a master llSt oontalm_ng those items appearla
J_nd:LVJ.dual llStS¢ . :

2.‘ Repeat 1, 1n Wthh class llsts altematlves, w1th advantages o

{ list suppli_ed, '

's_t_ often in the

2 and dlsadvantages Make a master list as before. LT
Do3and4as J_ndlcatedJ_nthe text '

A procedure is outlJ_ned in the day schedule for high’ schools for
‘the conduct of Irock hearlngs on a ) nuclear power plant proposal. For otheF
. class s1tuatJ.ons, that outlJ_ne mlght need to be II’Ddlfled '

’ -

MATERIALS FOR DECISION—MAKING

o - The subject matter of the text, references appended to each unit,
L, it 'and publlcatlons from the selected list of readings i1n Append:.x I of o
7 this Gu.Lde constitute a supply of ‘materials. It 1s also recommended that. - e
) inquiries be made at the publ.l."‘ llbrary, Offlce of ‘the’ Director of C1v1l

Defense, and publlc relatlons off:Lcers of local utlllt_les
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o APPENDIX I

'SUGGESTED READING LIST | ' =

o There are plenty of materlals avallable today on all asnects of
energy productlon, J_mpacts and’ conservatlon - The. reference desk at t.he |
local llbrary is an 1deal place to bng_n your search for more information.
The Readers Guide to Periodical therature will - dlrect you to artlcles in
-oall kJ_nds of magazines and jouwrnals., The Department of Energy, t.he Atomic
. : Industrlal Forum,gutlllty companles, act.1v1st organlzatlons .such as t.he
" Sierra Cl Ralph Nader' s organlzatlon and others, are all sources ‘of J_n—. ’
format’ion ich orlgn_nate from a partlcular po:.nt of v1ew Keep that in-
_ mind as you read. : '
. " One of the tried and true publlcatlons for readable 1_nformatlon is.
the Natlonal Geograph_lc Durmg the’ past several years, there have been
o many art:Lcles th.ch vou might find J_nterest:Lng These J_nclude:_
L o What bout Nuclear Energy, April, 1979 ”
. oo Natural Gas, How Much? How Soon?, Noyember,:1978
. ; 0il: The Dw:.ndllng Treasare, June, 1974
New Energy from 2n 0ld Source~ The WJ_nd December, 1975
Solar Enerqgy,. the Ultimate Powerhouse, March, 1976 .
v [ what's Happening to .Our ClJ.mate, Noverbex , 1976 .
' { Man's New Front.ler . The Contmental Shelf y RApril, 1978 *
Salllng With the Supertankers, July, 1978
_ World' Worst Oll Splll July, 1978
.and fram the ’th‘s,onl ' !
o It Fakes Eh1ergy to- Get Energy, December 1974

o

A series of. short publlcatlons called Factsheets are avallable _
from the Depart:nent' of Ehergy, Tecth.cal Informatlon Center, P. 0. Box 62,' ‘
Oak Ridge, Tennessee P 37830 They were prepared by the Natlonal Sc1ence .
vTeachers Association. Toplcs include: ' B
1. Fuels from Plants (Bioconversion) '

Fuels from Wastes (Bloconverslon)

. Wlnd Power R ‘ v »
'Electr1c1ty frcm the Sun I: (Solar Photovoltaic Energy)
‘ElectrJ.c1ty from the Sun II (Solar Thermal "nergv Conversion;)
Solar Sea’ Power (Ocean Thermal Energy Conversmn)

. Solar Heatmg ‘and Coollng '

o Geothermal Energy o

Energy Conservatlon':v' Homes -and Buildfngs,

h ]

s
O 00 ~ O Ul- & W N

LI




10. Energy Conserva_tion':' Industry |
11. Ehej:gy Conéewatioh: TranSport;étion o )
12. Conventional Reactors’ — R R >
'13. Breeder Reactors - o \
14. Nuclear Fission RS e ‘
15, New Fuels From Coal 4
16. Eherqgy Storage Technology , S ) L
_ l7 Alternative Fnergy Sources: Environmental _Impacts' & ./
-, 18. Alternative Energy Sources: A Gloss_a.ry'- of Terms -
19. Ai,?témat.ive' Energy Sjpurces:. A Biblio_graphy :

-

8
e

S e

.
e
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y " APPENDIX IT ' C ;
/_‘ : &
.t ' Post—Course Questlonnalre- 1

This questlonnalre is des1gned to measure your evaluatlon of; -
the materlal offered in thls workshop.

3. What is your present att:.tude toward alte/rnatlve sources of energy’>

a) Anythlng b“ut nuqlear - _ co !
b) Some nuclear, but rrostly other :

"-.C) Same/other, but mostly nuclear . ' L
d) Al uclear - 1 Higi S ”

*

N a) Factual materlal,, blased :
##"b) Factual materialy,;somewhat biased
. c) Factual ma;:erlala only sllghtly blased
d) Factual materialf faJ.rly presented
P
e '." a) Of no value, at all. ) o S =3 !}';\3’-47
- " b) Of some small value : R
S L ¢) Valuable, but could be made better _ .o
e ",.‘. | , ) Of great value as presented B ,fv- v S .
i 6. Indlcate which areas you think need J.mprovement SN A ) |
. o _'. - ;;-';, . .‘ - E a) Tedlnlcal ¢ . ' SRR . . . <F:.€‘
. : b) Sociological e SO
.Q) Env1ronmental/Ecolog1cal . _ i
. d) Economic ‘ _ C o
. e) Political . S T e
e f) All of the above Ay et
K . g) None of the abcve R
Additional Comments _‘ * .
' N o ]

~ 3

— l HUN much do you. th_mk your att:.tugle has been changed” "'.
o ‘ a) Not at all * : ' o o Y
b) Only a very.little - : SR
c) ‘A moderate -amount A S L~
- o d) A oomplete reversal ‘ :
2, What is your present attltude toward nuolea.r pdwer ¢
.{' * a)+Opposed o L v
b . . b) Opposed, but with- reservdtions - - .
) In favor, but with reservatlons R oL
; SR _'d) In favor : R

; '>!’~f’.".-k



7. What kJ_nds of J_mprovement would you recmmend"
' oL a) Nbre factual data ) '
> 'b) Less factual ‘data’ ‘ -
c) More time devoted to discussions o o
d) less time devoted-to discussions = -. - o0
. . e) More task ass:.gnments SR ' Coe L
S . f) Fewer task assigmments < .1 7 S '
o - g). More audio-visual ‘aids’ - - ‘ ~
PR T h)/Féﬂer audJ.o-VJ.sual alds

. . ',‘ ’1
: Addlt_lonal Conments A 8 o
. v e ' N
\ .
' ¢ L
. . -
i - T . . N
‘. .

8 ~ How would you rate the overall organlzat_lon" ST D

Cooe - a) Very bad R C
: S b)Notsogood.'

c) Nottoobad S .., o ,
d) Verygood S o e S

g 9 " fiow would"you rat%e T_he J.nstructors" - SR s
R  a) Vety bad - '
. b) Not.So good* " 1y e .
- ' .o th toobad ., 4 T o
@ Verygood L o

What ade.tJ_onal sugg”‘

, tJ.ons do you have that couJ.d improve both the
vcontent and ‘the mann

of presentatq.on of thlS workshop" AR

2 Ao
-2 - .
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“e7Y L CITIZEN EDUCATION ON NUCLEAR TECHNOLOGY. (CENT) - .

— _'., '_"\', APPENDIX III)"‘f )
Teachér" 5 Gulde B . ) " NI o
Secondary Schools (llth and 12th) o .:?_ Ll
‘ Instructor Qualiflcatlons 5.‘51 “.,

-,a . B

The Cltlzen Education on“Nuclear Technology 1s a multldlsé;pllnary
program. All aspects of the nuclear energy 1ssue are explored as exempll- h

l f1ed?1n the flve units. 1t :is meeratlve, therefore, that the 1nstructor, t

’ or InStructors, be knowledgeable in all the subjects covered

For 1nte-

‘gratlon into a: hlgh.school program, it is. suggested that the materlal be

presented in a 51ngle class of perhaps one quarter s (9 Wi

)} duratlon

’?The various segments can then be taught by the dlfferent nembers of the

- staff who are tralned ln the ;varjous dlSClpllneS 'v‘, " "gifn

For example, the phyS1cal sc1ence teacher‘takes the technology

unlt ‘a blology teacher takes the env1ronmental/ecology unit;

an econch.cs

’:i.teacher takes the econamic unlt a soc1ology teacher takes the soc1ology

' _unit; and»the government.teacher ‘takes, the polltlcal unit. Thus, no ney
'teachers would bé needed, ‘and ‘the existing staff qould integrate the Co
'materlal 1nto thelr regular classes It is conceivable, therefore, that '
the students in the above classes mlght attend some of“the unlts and thus

5

be in addltlon to those taking the whole COUrse

L3 %

ThlS plan would insure that the varlous units would be taught
'by quallfled personnel* A further advantage of the plan is that no new
teachlng personnel would-oe needed and ex1st1ng currlculum would suffer

[

a minimum dlsruptlon

'véourse Schedule - \

Flrst week - P , o - S
. lst Day e e )
o Soc1olog1cal Unlt-— Class completes questlonnalre
"sbﬂ Attltudes - Appendlx S-1 of Student's Text.. ..
2nd Day '

Iffl.“ 8001olog1cal Unit - Class completes Risk Gana,
‘ "Soc1ologlcal Unit. .

= '2.°“Teacher~dlscusses results of . Rlsk Gane

3.  Assigns Introductory materlal in. Student Text
- on flrst day,,2nd week e .
i B .,

Append'l_x s-2,

. P ) .
hd B
,
! . " — .
. . . ~ ('. .
S ¥ j'r‘. .

LY ' —

for discussion

te

onocommunityf -

Ll



3rd Day B R N ST

Complete unflnlshed bu31ness on attltudes questlonnalre C
: f and Rlsk Game T SIS A AR S s

;ﬂ".-fi R 2. Technology Unlt - Teacher 1ntroduces tecthlogrcal materlal
SRR o by use of Teacher s Gulde : . 3 _

’3._ Ass1gns Tech. ‘material through Language of Technology and
Glossary of Terms in TeChnology Unlt.,

LY
. e

4th and Sth Day

‘H, o . 7 "'vl; Teacher explalns or ampllfles deflnltlons 1n Glossary, as ;
e o needed .

Second Week:
.1.lst‘Day'
:l.;’Dlscuss scope of" program, pOSe questlons from Teacher s ;-

- Gulde

P 12;”Ass1gn prOJects ‘for llbrary work from Env1ronmental, .
' < -Economlc, Soc1olog1cal and Polltlcal Unlts."

33 o S A R RV
T 1. Continue dlscuss1on of terms in Glossary as needed

- 2._ Ass1gn sectlons on Materlals and Radlatlon in Student s Text‘“*

3rd, 4th,. Sth Agy

. .."-ﬁf r\ S T UL
vl? fSlmple experlments from Reference l - 1 ST

(4 f

2. Explalrf@materlals and Radlatlon, as needed

\'3.- On’ Sth day, ass1gn sectlons Half—llfe, Flss10n, F1ss1on Products.f

1. Ass1gn remalnder of Technology Unlt ' J-_' CT

2. Discuss and explaln answers to questlons in Technplogy Unlt
' ._questlons LT , RS

o
- . = . . Yo
EY ot H

o ‘ B ' o
1. Recelve reports, oral and wrltten, on ass1gnments made on
o .Env1ronmental Unit, . . ° . rﬁg\\‘ o .
FifthWesk =~ g B el '

1. Receive reports, oral and wrltten, on ass1gnments made on
Economlc Unit.
43 .
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P

3 -Smth—Week ARRREREIE

,r
B

'nl{ Receive reports, oral and wrltten on ass1gnments made on
Soc1ologlcal Unlt '

;'Seventh Week . ;;ﬂdi ' ;;3
o l;’ Recelve reports, oral and wrltten, ‘on aSSLgnments on Polltlcal :
SR Unlt - ‘ = - ‘
o . o - ' ) - ' .
. .. Eighth Week ' R [

1. Complete discussion of reports on various units. -

. 2. Explain any matters on any questions yet unanswered.

,ﬁinth_Week -l ' S T o
. L. D1v1de class into three groups- . - e
. ' ‘@ o
5 - A, Industry group proposes to bUlld a nuclear power - plant
B., A citizen group is to decide. whether or not they want
o e the 'nuclear plant in their commiinity. .
- C. An intervenor group representlng national and local .
interests opposes the constructlon of .a nuclear power
. plant ' _ '
N M l .':.
2 The week scheduled as follows--
- Day. One & TWo groups prepare for the hearlngs.
- Day Three - Industry group presents its case.’
:Day Four Intervenor group presents 1ts case.
iy ’ Day Five - Cltlzen group- dlSCUSSGS the ev1dence presented
R : and makes its decision. :
 }'Use material in Decision Modile.

. .
. EY
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