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Id you try to kill your Mother? = -

o forces still ‘wreck - havoc “on *the human
|sp ."Manhas'little protection from the

| modern: science ‘cannot . conitain ‘the -de-
struction - of -natural - disasters. - Even- the

-|"Mother does not shield him totally from the’

eases ‘man - from _the’ lifesustaining |

ship, Earth. Man néeds his Earth like '
ild-needs: -his “mother,-Mother . Earth:.

is true, the environs of Earth are sill;

: cessary t6 support human life; and-they
¢ -hostile environs. at  ‘that. The -cosmic

. 'i:)OWe}"s'%:Qf the. Cosmos.: The. miracles -of .
- | 'natural- protective . atmosphere of.’man’s’

i : d_estj:dcti__Ve forces of the Cosmos. Man has-
-1, to:take-ameasure-of:care:uponhimself; his"|
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and her inadequacies; Or ha he
the /Industrial ‘Revolution,. marn’. ha
creasingly shown’disrespect for his Mother.
He:was wantonly -‘f,éiploitté\jd “her waluable
Tesoirces; industrial pollution is still a.cause -

- of great concern; indeed, at times he'seems !

bent on -destréyingher with utter d’iszega'rgly :
for the consequences of his action’. .» 271"

THE TRUTH IS, science has a tendency o

:develop productive technology before the }.

environmental impact of it is fully-known;
before the' waste. products are, able to. be:

adequatély disposed;before” the health - =
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| mote peaceful uses for the new and-de-
. structive nuclear technology by selling the |.
public_ utility: industry>on” atomic “electrical | £
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effects.are realiiéd-_;i'-'Man"s ability tocontro]" |-

the eternal Cosmic forces in nuclear power

< |"plant reactors is ‘the" ultimate exarnple of |’
| technological expediency.’ -~ . "

. At the time, it was thought there was a |
 “threshold” ‘of safe" radiation - exposure—
| harmful effects: were:present: only. at large

| radiation: doses But nobody knew for sure; |

it. was mot until the 1950s.that it even

-occurred to anyone such a threshold might |
“not exist. One.of the first studies ‘of the
"biological effects.of Tow level radiation was
“undertaken in 1958'by Dr. Alice Stewart, a | &
British. radiologist.: By ' then, ‘the *U.S: |

government’s “Atoms for Peace” program’
.was in full swing: The program was to pro-

R

generating facilities. ..
" Stewart -
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s studying an incréase she. | ;-
"(contintied on riext page) |*



] tential. consequences

Radlatlon

(contmued from previous page)

| X-ray films were enough to: double -the
illkelrhood of ‘childhood leukemia. " The

-huclear plant would’ recerve less: radratron

lrttle reassurance

e

1 lN THE 19605 the Atomrc Energy Com-b

'rems ‘per: year’ ‘as. the maxrmum safe
‘radiation dosage. (A mrllrrem is 1 £ 1000 of
a‘rem; One rem is' the Teasure. of: alpha
partrcles,
rabsorbed'

high. n 1969 "two AEC screntlsts Dr:

" N RECENT VE

' The: brggest spark \
Mii:
sions_ never could\ be.

| spread through the media for all to see.

- nuclear. nerghbor’ tooka harder look at. the

| potential  risk? "This is the only. questron
‘which-could be asked. But an:
 |:and fast answers from pe‘

| proof—are difficult to find. "Both sides can-
. {find cogent. points to make in the cost/ :
: ._jbenefrt debate. i

The, nuclear. equatron srmply has too

How :: truly economlcal pis

- sides- are. many’ and- difficult, to - assess.

. "Questrons of an area’s need for. electrrcrty.

and how'thrs need should be rhet are not

-{ John Goffman and Dr. Arthur Tamplm

- notrced in childhood leukemia. Her studyf.

1 demonstrated a' difference in the leukemia. |
rate between mothers who had* abdomrnal
- | X-rays anc}those who did not; one to three

“main fmdmg of Stewart’s study was there is
‘no evrdence of perfect safety when |t‘
‘I'comes to radratron exposure .even at. the»
“of an_ X-ray. The- nuclear"
rgument that those living hear; a.

fexposrlre than atripto the' dentrst nOw had_»
: RS ' Instead

bmrssron (AEC) had establrshed 170 mrllr-'

egtrons “and, trssron products .
er gram-of tissue. ). Many radio-"}
1 logists® argued this standard was much:too.’

-argued if ‘the, entire population were.

| exposed to this maximum dose the cancer

mortalrty rate would Jincrease by 32 OOO
deaths per: year :

This fear was. expressed in lrght of new
evidence on the effects of: low level radia-
tion. Stewart’s study’ reported 80 millirems
do‘ublés the risk of cancer; others followed
\w1th similar evrdence The most.intetésting
fmdrng 'of such studres indicates the: relation -
“between radratron dose and risk’ does not .

.conservative’ lrnear hypothesrs :(that:the :
“most” conservatrve estrmate of - radiation -
damage would be-a strarght lmear curve)

'thé " .evidence -shows - fow ' level
“radiation dose-to-health riskasa loganthmrc
“relation: damage increases: ata more raprd\
‘tate ‘at low exposure levels.”

the conclusion that’ even the natural back-
ground radratron whrch reaches’ earth from
the *Casmos, poses a ' significant danger to:
L -man., (It should be noted that background
radratron is; by far the largest radratron

As. a result, commumtres faced wrth sl

“newcomer.- Is this thmg really_v_worth the‘ .

~|'many. unknowns: Whit " are’ the health-.
- Jeffects of radiation released by the plants?.
“nuclear -
k technology'? These questions-are important.
-and. sincere, and they deserve: srncerer
. { ;answers. ST ]
1o As int any debate,, arguments on: both.

srmply has:too many .
unknowns* What are the
shealth effects of radlatloh
released by the plants
w truly,_economlc lis.

of medrator Al

'asked{ in; pubhc Questrons regardmg the'

have asafe threéshold; nor doés it obey the»

. Such- a- dose/risk relatronshrp leads to‘ “levels . of - radlatron There is. -parti

"."may occur

; August 26,.1981, the debate énded when- '
*| the utility announced its. mtentron to scrap
PN ;the plant.”
The Nuclear equatlon : 5 terms of the economic feasibility of nuclear
B \-power'? The ‘most. salient statement in ‘the

nuclear technology o

VSO
nuclear fuel cycle, waste disposal: and: site ,
- feasrblhty are- considered: beyond. - public ;.
‘experience.” So. government takes the role ;
. o S _poundmg shorter piles into’ the clay until::
: -1 they, would not: ‘budge - Although the NRC
IN NORTHERN lndraha the nuclear debate-; g
' has raged since,. 1967, ‘when. :Northern
Indrana Public. Servrce Corporation:;
(NIPSCO) announced its intention: to build:.
a nuclear- reactor at its - Bailly generatmg.l )

.,mflca‘nt role in the natural ‘aging proc ‘

~has even been demonstrated that hlgher':
‘latitiides show an increase rn carcmomas -
-than lower latrtudes

have proven natural radiation plays a' srg- : -

- As a result of such fmdrngs the AEC in} o

'_1971 lowered - its. exposure. standards 99

percent. The new rules were: to' limit per-

missable radiation exposure beyond aplant
site to five millirems per year. above natural
. background radiation. This was exactly the

standard " ‘argued - for by Goftman and |

Tamplrn since- 1969 Ll
. But the. question” §till remams ~ist any

-mcr'ease above natural radratron permis:

“sable?. The Federal Radratlon ~Council

-reported m Jits 1971 publrcatron Basrc
:.v_Radratron Protectron Criteria: -
f.rnsrgmﬁcant data fo provrde a‘fitm basi for -

E evaluatrng radratlon effects forall types

uncertainty “with respect to. the brologrcal
seffects of very fow doses and dose rates. It

‘Yrs not prudent therefore to -assume that |

vthere is absolute.» certarnty that no: effect

:statron on the shore of Lake Mrchrgan On

What dow the demrse of Ballly mean in.!

company press release:. “announcing its
decision. prowdes this -answer: “Because of -
‘the continuing” delays- assocrated with; the
construction permit: extension: and the pile
“design,it is evident- that completion of the

z,pro;ect in; 1989 is no longer achrevable

(The pile design. question halted- plant con-
'structron in 11977 .The. plant foundatron
was, orrgmally to be built on prles driven to,

ot bedrock. Because of a thick searn, of clay,
.. | this- was not possible. The- company first

'used a jet strearn of water jetted alongside:

= .the pile to “blow a: ‘hole”, ‘through, the clay, |
but. the- Nuclear Regulatory Commission:

(NRC) agreed with intervenors this method. -
was not aceeptible. The next plan; involved:

staff: agreed with this-method, construction;
‘was. not: resumed pendrng a; hearmg on:

‘renewal of the construction: permit. This- R

@hearrng would have mcluded the. suitabrlrty
. (contmued onnext. page)

“There are |

- (COnﬁnued on next page)A o
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: WHAT T_l-lE COMP ANY really farled to see

-of the plant srte) S R
'“Delaymg from 1989 to 1990 the{ \”
| company. release continued, “would cost‘ SR
"'} an’estimated additional $161 mrlllon and |
| t6:1991 an estirnated $324 million without ' |,
L :} any construction or desxgn changes beyond'. -
¢ | those included - in- the: 1989 “in-service | .-~ -
D esttmate of $1. 815 blllton These’ 1990 and [
2| 1991 increases to $1.976 billion and $2. 13'—1 .
: bxlhon’ respectlvely, woild" be dye’ wholly". RO
to’ ‘the effect of: 1nﬂatlon at’ erght per cent.v,‘*’

. conclusron

1 Radlatron e T T

{contmued from prevrous page)

*If -the ‘mounting - statistical . evxdence ‘is

e accepted no amount. of radlanon exposuref

“is safe; damage will occur no ‘matter - how

L small the dose is. Whatis the hature of thns;
- damage” How. does it occur? How signi-
ficant are- radratton releases: of . modern’
-| nticlear. power plants; and how-do the |
-} nuclear - ‘products  they telease ‘effect . the
‘human ‘organism? - Recent- biological |’
; research has provnded some answers fo the
| above questlons it sl

2 " HE’ FlRST STEP in: answermg any
: questlon about- the Iblologlcal ‘ef-

Nuclear F zzle
(contmued from previous page)
; I

and the time value costs of money.’

me; the in-service’ “date 'was 1976.

: The company~has ‘'spent '$205 ‘million-on |-~

 the plant thus far. The plant lS one per cent

;;omplete )

Th ompany statement reaches thls

! mtervenor 'groups opposmg the pro;ect and

R regulatory ‘delay " have:, denied ‘the:
| customers “of - Northern -Iridiana: "Public*
| Serviceithe ecohomic benefit of lower cost |
. | nuclear generated eniergy’ while “utility* cus--

tomers in’ llinois; ' Mlchrgan :Wisconsin,:

. +fects of low. level ‘radiation ‘is ‘to_ |’
= look atthe physical nature. of radlahon and!
.| the “manrier-in ‘which: nticlear by- -products
o effect the body The four main by- products
.| from nuclear power. plants are_strontium-
~ i]'90; iodine-131,- cesium:-137;  and variois |
O | 1sotopes of plutonium. ‘Each-of these radio:
© | ‘active by-products ,produce dlfferent health |

s 1967; the' esfimated cost of Ballly was e
: $80 miillion. The usually cited“comparisoit:
1970 gstimate of $187 ‘million.” At-'f_‘_

By~ successfully ‘delaying -
: constructlon during a *period’ of, unprece:.
dented sustamed inflation, -‘the > various:

{-Ohio- and other parts : of Indiana- enjoy’
S these: advantages " “Thése advantages”’
| are never defined or explamed by NlPSCO '

.‘\‘.

(Radioactive: |sotopes of the inert elements’

v’f "'krypton and ‘Xenon, are . also released: |
These elements do not play bxologxcal roles |

in radloactlve contammahon because they

‘through inhalation:) -

The first three elements are emxtters of
»beta partxcles plutomum is ~analpha
émitter. A beta particle-is a free electron—
a short range particle. Ah alpha parttcle isa

e L
" GPeaknc 08 NUCLERR - B
S wnsre L. How MueH HAVE
1 o woeiSPENT, SO FAR P

_'project were'\'the customers’ of Northern
Indiana \Public Service Company » Theﬂ

‘the ' plant..

‘Harbor" ‘plant,

':threats to. dlfferent parts of ‘the body.

are inert; but’ they may enter the body'.

helium ‘nucleus. It is much, heavier than-a’.
beta parttcle 'so it has an -even shorter '
range - than the _betd; particle. - An* alpha'i'
. particle is stopped by.a few sheets of,paper; oo

‘was t_hat the vanous groups opposmg‘the ,

latest ‘ polls - show:--.at: least 60 percent of
.Porter county resrdents were opposed 1o
lntervenor groups included
fUmted “Steel ‘Workers of Arnerica’ lotal |’
{f6786 whlch represents workers ‘at’|
nelghbormg Bethlehem: ‘Steel’s Burns
The ,Save the Dunes’|"
‘Counc1l ‘a long-time ‘area’ environmental |
Zgroup, the/ city of Gary, Indiana and ‘the:
'state of lllinois were also interveriors. Many:
;area residents joined _the Baxlly Alhance'
“I"dnd” Portet” County Crﬁi i
About Ballly to voice thelr opposition to thej

s -Coneeérned

a: beta partlcle by a few: mllhmeters off

,paper Why worry?; L
. The danger of strontlum 90 lles in” 1ts‘ ¥

chemtcal sxmllanty to the element caléium;,
the body cannot tell the' dlfference between

.radloactlve strontxum 90 and calcmm )

‘Thus, strontmm 90 -in’ the atmosphere
~{(either from fallout from' atomtc bombs jor
from - s'llght releases fror{t “nuclear power"
plarits) can settle on grass and plants eaten
by cows. .The strontium- 90 enters cow’s
milk and thus the human-body as calcium,

' bemg dep051ted in 'bones and teeth.

- lodine- 131 enters the body in'the ¢ same A
g (contmued on nex page) 1

' By flllng laWSu1ts
brought ‘the” unknown _ variables,-in "the |
"nuclear equation to pubhc light. NIPSCO "
‘had to provide answers: it has beeri in and |
“out of court for the past ten years trying'to. | ’
do 50, Obvnously, these answers have'been |
expensrve to obtain=fiot hard: and fast as.
advertlsed by the nuclear mdustry ‘

-If thereis an’ economic lesson to-be.
l'eamed from the demise. of Barlly it is:this: |
-answers- in the Nuclear Debate are. not.
.cheap. The American' public mcreasmgly
‘has legmmate questnons to-ask abou the‘__g
safety of nuclear-power. If the answbr o
not easy, no plant should be built.

9 -

i

1

o

the ‘intervenors'| .
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| it will act in the same R
‘| the body, iodine is deposited in the thyroid; | * ¢
i | gland; which regulates body* growth... It
| should’ be noted  that the “small- thyroid
\ | gland of fetuses and infaiits is susceptible to
| greater damage because of its-lesser tissue |

A years; it will ‘thus'p

1 Smoker’s

manner. As

e-131 can enter 4
Kjustas’

oug
Cesium-

137

/| food chain because of its chernical simi
| to potassium. It is therefore spread throug

| the soft tissues. of the body, ‘especially the
| muscles. - Cesitin-137, . from atéver
sOurc_:'ér;'..,r'nay.lbé‘déposited in: the fleshy|
| areas of fish; The fish may also contain |

| strontium-90, , but ‘because. this “ele
] would, eollect in the bories, it
poseathreat. .- T

S

‘A body.) ".Str‘ontium-Qn n the:other
| has arelatively lon

emical:manner.: In

m iodine-131+ lts 'short ‘biological half-.| deposited. -
5 8 days-means a large quantity of beta | The- biologica
n s released in a short"peridd of |
| ime: (A biclogical half-life is the time it-| P
| takes for one-half the-amount of a-radio-. takes. for a- radioactive’
Yactive element to be -excreted “from -the into a stableelement: This period is 8 days:
Toaical half-life of 1
ose a ‘greater biological |-

od ch

works its way through the | -~

larity i
gh L aE -

‘whatéver LA

ent | -

“!'reach harmless- stability.  lodi
taminated milk would thus be:

for-24 1032 da s

“"The’]

| manner

dioactive decay is thé

element strontium consists’

difference in the number of neutrons-which -

“case of strontium-90) -

would not |

of

physic
physic

18 |- and 30 years for cesium-

'th'r_e'aff over” time; iCé‘siu‘rhi:137'. haS a
biological - half-life- ‘of 70 to 100+ days,

ak half-life - of theser elements. The -
al half-life is the amount of time it

d;" for-iodine-131, 28 years for strontiim-90 *f - " T e e
137. It takes about IONIZATION changes the structure of an- N
three- or’ four. halffliveé"fOf- an- element 0 atom. The chariged atom stands’ in a dif-:} - -

strike - other * elements, knocking:; other

“will:lose som

1’lhaif_]if’e.dif{é;s"'»With:{,tHe‘- ‘with - the orbits:-of -other elements; ~but |-
) i . | continues to".create ‘jons until it becomes

, oin -whnch',,'.fadioééﬁve “elements:,
| damage: biological organisms. Radioactive { -

| isotopes are physically ‘unstable relatives'of 1" .
‘non-radioac.ive elements. *The stable |- %
f 38-protons | - -
|-and 50 neutrons for a mass of 88. Ttis the ™

makes - an -isotope: “Bécause’ the isotope -

T LETALE electrons - from. their orbits: - Thiese- frée |-
E.MOST IMMEDIATE DANGER comes | dependinig of in which part of the body itis- particles -are called ions. The befa particle ;
- T dd e eh PR j o I Ry e of its énergy as it interacts

_"bes‘;’r\lo_t;--'haiie‘ri::t__h;_a “ideal. number: of |
-+ neutrons-for atomic ‘stability; it is releasing -f- <

Ly enqr;gy.((ln- th_e-formpf beta particles in’ this. | ~
case) as the extra neufrons deéay._.'l'h‘e,'
3| -atomic structure thus chargges‘until, a;stable
" clement - results ‘(ziﬁchrpmi_um-90‘>"iif_r the |’

| As strontium-90- unde_rgoés ﬂ'fédibééﬁ\)é 1
j-decay in the body, released: beta particles ||

d attached to & 'positively%-‘char'ged-'parti‘cle. 4

clement to"decay"

S

The created ions may in tum.k.createuothf_er;
iohs, 1 .o N |
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s 'ferent relatlon o other atoms in: the Joa
‘molecule; ‘The change in a molecule'could |,
™ -'produce chariges in the cell of whrch itis a.
" | patt; and ultimately the Ltissue-of which that
olcell s a part. Numerous biological-effects, | .
2 Fromrthe” damage of DNA molecules to cell TR
:fmembranes may result. - ST SR,
-.-Damage ‘to cell \membranes occurs -
a "through the action’.of free radicle oxygen
(O, =) This forms when ions produced by
|-beta ‘radiation are - attracted to" oxygen‘ !

RN ‘molecules. This effect is not- permanent

¢ .| and neutralize

"but resistance to disease is lowered because
| the. body must repair damaged cell. walls.
| The -effect -of free radicle : oxygen also

demonstrates low radlatton doses are more’

*| harmful than “high’ doses ‘if the, dose ' is
| bigh; the free radicle oxygens “will collide |:
_ o?ne another; if -the dose'is.| .

.small,- thete is*a” less ltkely chance of |

' ""neutralrzatlon SR

S A e L T
—_————-—

: "reproduce
i 1c,hromoso}mes : eff
‘through.the  alpha  radiation réleased by | 1
~plutonium:.: Plutonium . is_ not a- natural’
“element;-so it does not biologically interact
; 'wrth the' body However: it may enter. the

"‘Radiation can also effect a cell’s abllrty to
itself ' by damaging its
This - effect is ‘mainly

body, only a minute amount of plutonium

1is necessary for damage ‘to ‘occur to the'| "

body The alpha particles released- by

Y iplutomum travel a.much shorter distarice
than beta partlcles ‘but: because -of..their-|-.
m

- Goon! Test that. htdden
~talent atthe Campus |
Commumty Arts Center N

Numerous blologlcal effects, from the
damage-v ofDNA molecules to cell

great mass, they will mstantly Kill any cell
they 'striké. The .cell may remain dormant:
for years, or.it-may begin to reproduce ina-
‘wild " fashion - after trme
. happens “the cell has become a cancer o

TS CLEAR that any dose of. radta-

tron\ ‘produces :harmful brologrcal ‘

“effects. It is also clear - these effects .
may be transmitted to future generattons if.-
~damage occurs to DNA molecules so-any.
radlatron release above n\atural backgtound :
_radtatron:‘ ‘must: be treated as :potentially. -
“hazardous’ The benefit versus the risk-is the -

only consideration’ which* can be used in.

-making a. nuclear decision: - :
-publics - haye . not. been :
;adequately informed “of ‘the:: rrsks to !
determme 1f they outwerghf the- benefrts :

In. the ‘past; -

'vexpedlency we have. the. “technology,: so
Jet's'use’it. The effects ‘will arise later and, if
1f: 'the: latter :

been the traditional  approach; ' unfor- -

| tunately, it has also been traditionally left to’
lthe drssenters to’ prove a new technology
lntalllble : ‘

“pointed out that the age ‘of naive science
ought to. stop, .and’ shotld’ have stopped -
1.long ago :Modern technology :can unleash | S
| the forees “of: the: Cosmios - right - here at|

-home; but with that technology comes'the - |
lresponsrbtltty t6 make sure: those forcesican |-
. be.controlled. under any circumstance.-The |
" {-people-to be served by a- new: technologyv’ :
.should be. adequately informed of any ill |.
effects,” and those people should: then be |
‘given ‘the right to decide: whether - the ‘
<;-»;' technology s beneftts outwergh the rrsks

reassurances in the name ‘of technologrcal,"

significant research ‘proves they -are, bad,
welll stop using the technology. . This has

“In‘his novel Cat s Cradle\Kurt Vonnegut

. Offering a wide range of classes, mc/udmg 1
woodworking, water color, pottery, picture -

matt/ng & framing, and’ more..
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Radiation:

The High Impact of Low Levels (page 7)

Solidarity Day

Portrait of a Protest (page 12)
Films: | N
Atlantic City, The American Fnend (page 17)
Literature: .

A Blind Date With a Literary Critic (page 24) s

Opera Theatre, Nuclear Flzzles
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