
CHAPTER 4

Trends and A lfitudes in Assessing
Environmental Threat

......" tIIfft lie,.... , SItI':< <bt nd of "Ofld 'II., [I. th< <nnroQlDCm' b..
bt<:cme domo",,,llbIy "'Of< b....rd"'" O<:<OId01I '0 ••,.."die JOwmaii. <llIly
""",,,,por.. 01 1)'111<>1 ej'inru. Bm til.. """ of l:I",., 'h ..... ii doninloh.d 'f
<0 of du,h d Of "'''",eal ab." <""lUh.d. Tho"", 1m I
>«m'''1 p.rodo•• ,he ,.000UIIo" oi ....hi;;h i. ,"" .SIOne< of ri>' .... ..",."1

4,1 Tll.£\DS I" SC'll\TIfIC' RFSEAROI. M[()IA !I\D rLBLlC OPINION

Tho po".p,ioo of OU"y ,,,,,,,,,,m,,,.1 b... ,d•.•md fo' .Im,,'" .11 of ,h. no,..ly
o..."fd or OIl••. 00""" "' ,h. latlo"'o,}, lob"!)' Of n.lol Ita,IO"
Scron',,'.. 'OW..dI<" Of Iw"dl'", of h.ahh 0' fOOS}''' .... .,. mlJO' 10'"'' ill ,ill<
............"" S- til...... 111< ....... n"fi.: b,..., ,he.. h.. b..........p .aoaIa,,,,,,
lD tho """'" alld "'l'O'''Y of do .rro.C l«I '0 .",n_"l.11hurd.

\#,...... "'" both ""' c.l.nn, '0' blOOd of
the Iaf,,"lk tOl"_"l .•!< """""",, .."q d.. w.orId of sae1l"r",
poi>Jtto,-. n... tho) ....." fOf ... ....J). of 't<'IldIlD "'....tor'" ,...ordl"""" • ''"'''''y_ )'Oar ponod. '0 191: (1W...,..,...011 Pip'""".
l_ <bt 'kwJtdo Rtpona' of Srotoo<r olld olo< ·Ln,.,,',· \·.r..... o....robi<
mel ooI_tl) sub-ufd ..II ",' ...,m , , rdt ..d.. <010""'-.1}-..
'",u ad< h dl< dq,.. tho, ,...... ",""",I '''Pme".u,,,,,._:.0 P<l'"",,,of
'''''''''td 'nutdo ..,.. ......d '0 u1 buud. _ ...,,,.ty of
"dUkllopc;oI .,... (...ltd"'l d """"_",.U} ""Pi>t>,.,:!l 0..,
"n hu _." <Jlp<>D<fl'utl ""' '" ,II< propor'''''' o' ....ordl..,..."

'0 o"""'nul h....,d Il .,ch "'ul"'l W.11tI ",",,-mod< on_n,oI
h....rd In ,II< nn' 'Ii, }un on"h,d .nd d"ubl<d 'pin In ,h. lu,
dfOJd< u,,", 1071. wh.n 6.' 1"""" of ,h•• 10 .\4'"" .nd •.0 1""'''' of
.... 'Il,...,,,, R'p"m' In S,'otn<'t' '''r< ....d wl'h '",dl"!" ,.l.IteJ '0 '"",on·
""nul ,hff1t, R.po".d .ffoTI in n.. 0"""011<" hLj,h .i"," 'h'", (S<,
Flgu" 4.1),

Th. ,,,I. ,h. ,,"di. pl.} 10 n,k ....1""'"' 11 much diff."n, f,om Ihal of 'h.
",",,,,lit. 1><1"1 mu,h mol< 0'" of diufmlRl'ln, t1,h" ,h." ",llin.llnl lUoh
....1""'01.. llIl1<1q'''' 11</'4 \ f",d' 'h" in hla U .. It\Hl,,, of "'",o'lf'" I"fomu'lon
mel plbli<: ,npo_ '<> """wry poUu'iorI ,. ,h. pr... .. mo«lb...
j'" ,ue",,".•nd in ....... ·."nel.·..".... · By 1tI. '1'10<' I'''". '0
"""'''lk ptollOUntarI<." .1Id tho ",<wro'e bw' .....plof.....1Id "",n'o:aI cnauo. of
AIdI l"'ICItnte, ,_ prns _tped 10 loon public allitl$ttt<'ll of""'till}' rtIot Ihllied
to. _p meI ...........t_r) bo)-con orr....

leshan
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••< "j ••••• l"<l. >,"i, ""0 0'" '."'.'.", , .
• ,-, "0".' "' 4\ , ""diu 0' .lac•••
••" " "'J.' '''0",,0'' fL •• ' "").
h"1< 0".'0. " , O. n." 0' ,''v >O_JO v..,...
... , ..<0 " , _ _S_ , •• ,oil •. 10
It ""'0'"'''' , ••, _., ,••• ,,,., "0"'_ ,.
"O! .

T"nd' in ",,,,n,m< re><",h, m<d ••. .,d pubhc opinIon

.... ";,h "'.... "fic ros<",h, pro.. 00"'. or tnYlronmen,ll h",.,d hu in«....d
<xJ>O""ntially. A otooy of n.",,!,,f'O' <on'm' d..l,nl with .i, p<>l!ution in 'heN
coonlr.... sho.... incre."" of four to si" tim.. in co..,.,. in N..... York, To,on'o
.nd London ov<r 'h< I.., d."do d.c,.... in wndon f,om tno Ire"
""'" .pisod. of Th••ct..i nurn"", of a"",Ie, ...s wnh air pollu'ion
cri....nd is modifitd lons-,.,m 'rtnds in corre',n wi,h ,n';,oo",,",,1 ,h,..,.nd
'h' short-t"m compelnion fo, public .",n'ion (Bu,lon. K.....nd Whit<. fO'lh-

S""ilarly. a study of ""dia .larm 0 .... ' t«hnology (lawless, i974) h.. c.,.fully
rio ..ilod 45 c.... of .uch corre"n", th. Unit<d S"t.. o.... , ,ho pu'!8 yo.... Si.,y
pefcont of 'h, c.... of """c."n.•• "ldoncod by mojo' "'.''Pope'' and
p",lOd,cals. orilrnattd '0 the I." Ii.... yu" of tho study period (S..
Filu" 4, I)

Public <>pinion.•s di"in,utshod f,om opinion•• i'od ,n rop,...nrod
'h, cili'On 0' 'man in lb. "'..,- survey. loS' b.hmd ",,,ntif,,, " ..arch and mod ..
conc«n bot sho"', th..."" "ploo,•• roc,.... ro '«"JOit"'n of .n""oomon,,1
th,....



S""'j' ,.k,n 10 1964 by ,h. Inlli,,, .. for Int"natioo" Sod,l R"""ch (and
contmu.d >io"" ,h,n) no, ,"y .n",onmeo,,1 ,,,n,-ern' ."",n,'he tUp
""''''.. of the Amo,ic•• p<ople In 1968, ,ir 'nd 'uter poUut"'n "' .. ranked 19
.mong ">I'S" of oone..n IF ..<.I'<r1Onll1 Bj' "".,...nd
air pollu,ion WI> ..nked 161 ,nd ,-I. OOn.WlI<r prot"1,nn (9) .nd "'lid w""
dispo..1 (10) ou' of 17 m'll'r n>riun" i"".. o' ",,"cor", In 1914.'h<s<
shifled some",n .. "ith ",,,,,um.. p'ole,t"'" water pollutx,o (8). 'iT poUu,x,n
(0).•nd sol" ...." .. (14) ou, ..lO possible """,,,n,- 111".,,, ,oJ hoo, 1913.
19-4,

In .11 tn.s< tr,nd,. ,nor. '" t1""'u,,x,n. from p<,\;, "I' cn'" Or from <ompeli·
,ion wl1h c()(J\pell,nl """i., <of w,nomy .nd viol<n" ,nat <hi!t pubhc in''''''
\ ...·"'n.I.... hiP' 1<,,1, of con".rn hy f.cto" of tnr.. '0 m tnn"" ..t., th.n '''''0
"'"d.. .,.. should 1"""" But h" of ,he "."",,,1 H<pd,'
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5,;"nti". in ,h." r...",'h .i'u"•. jou,",Ii", '" ,h.rr '<por"nl. <i"i<n. in ,h."
0l"n,ons. h",.. <h""n 'n ,n""'''1 pe,cepli<>n of •• ,'i"",,,,,n ..1 h.""d 0'" ,h.
1"" ..".,,1 d.cod.. , S""h p<".p'i<>n 'pp<>r '0 b< in .nU<ipation 0' ,,,h..
,h.n in ",pun.. '0' deter;.:".tion of 'he ",uritj' 01 liie.

Fo' mo,l people <>'''Y''''h" •. on b.I.",•. ,he "",,·yd.y" mOf< "OUr<, Th. hf.
exP<""",y of _I< m.....p,Jlj ,n poor n..ion> 'hro"ln m""...J .um",1 of 'hI
youol.•1o,,'ly '0 rich O>1lOn, P'''''rll "0 , "",Iinl "I' m,d,.;.1. hf' .nd ,n';ron·
""ntol In Ihe ,ndo",i.liud ""i<>n" p.opLe IiI" lung" 'od.y Ib.n
fifty' yea" '10, d" l." of inf."i"". di"....nd n>ore of "'m. d"t .od m.ltg.
111""}' C,,, kill more fr"l",n,ly th.n in the p.... bu' o,n,r .,,,rd.nts 1<,,: tlI.
b.alan"" "f• ..,u",bl< Lt." o,.U .,. dutll, from nalural hUlrd, .• Ith""",, tlIoy
..0 more oootly in tm'" of I"" ..I,h. In ,hi•• tlI. tndu"'i,li><d ooun";,, Or<
fOrI u""te, 0 .... "11. dt"h. ha,. olimbed flOn' n"o,,1 (.... Fii"" 4.2),

In plao.. of .0d,1 •. 'ht ""'i,1 on'ironmen, ,n.y b< 1< .. "ou" bo,
""t ",,,.,,,,i1y 1<" ..",fjing, IItU·",-do orx;,h",pI">r 010" pe,ilou,
in ,."n, t"""" cri"'" ra" ....htl< d'''PP,nl'''' h ..... , ,h,n .ccustomed. b""n=
f.ilu,...nd u••mploy"",", .rt up, inn.tion "friJh".ing, Glob.1 p<a", i'
o'"..ned " 'ht prict of ir.. ' ptrd, ,oJ the poce 0' more loc.iized ...,1'.,.
,,,,,,t,n,,,,,, '0 b< h,11' iGri."",n and Finsterbu"'h. j'l'4\, Tht ntwly di""'vt"d
h.....rd. of 'hi rnanr",,<l< ,o"roon"nt. whil< th.y off.. mud> roc",' eo"""n.•"
too n.w to ...... Or ""'''''" 'hti< <ooseq",n"",. m,","nd h.. j''' '0 oxpt""o,,
Ibm peril ,uffie"n' fo' ,h. <1,li>tio.1 y• .,book.

4J RISK ATIlTlDlS

Th." ". 'hen, • >«miol parado, bel""..n ,no perC'Ptlon of bo'h ",j,n"'" .nd
loy p<oplt " '0 in"..oed ""ron",,,n,.1 th ..,t .nd much, but no, .11, of the
".""i,,1 d,,., Th. pando. ;, no' ...dy r...,.....bLe. Ind.ed, i" "ery ox"l.n""
"",,. '0 "iofo". 'hr.. 0' "'""'"I ..'ump'ion. Or .u"ud.. th,,, ,n ,n.u .,th<typ.1
txpr.."oo borde, 00 id",I,'1}'.

of lhese .11"00" allume,. fuodJrnen,a1 imbll.n" bel...«n Hue h.u,d
po"oll,1 .nd ,h. P"..,!onl 'ilk .....""ent ...d> ,n 'urn prevailing .....",,,"t



fl&.re4.2 A f".·yu, """" .. ''''0£' of m>j<>' In'<rn>tio,.llj
repon.d d"..'m I"dud'.. drousbll. Fo' 'h" 'be ""0£' of
>.II ftpon<d n"",,1 d'..",... '" d,d'., ,.d Ib,n ..m,ln
,-on",., Uo", .... , b<>'b d,,,n fO'" ,oJ "'J' .... d...",,, ."
'nt,cn, ... 'UU<>l,lllt ,n "'".... 10 'Il< ,·....tropnl.· ".,."",>.1 of mlJOr
d.....m (llwo"ln, In.)

IS .ilbe, I,.. 'h,". I""" ,ho".• ' 1'.pp'Op"'I' '0 Ih, "'" h.t>,d po«o,,,I. And
'ooh d...... upon ,nd " ","fo,eed by the p.,od., bt,...... ""'.... I pt,."p'lO' 'nd
",'''',001 mnd

4.J.l Til< Ib",rd i. G,u", ,h"'11< Rnk. A_d

II ,h...",)d.y 'PP"" mot< 0«.". 'he ,pp'...nce m'l bt ,llo"""",y 1'1''''0'
l.fiy ," d",'vped ,,'onU.... 'tati"",, o( ,oocul '",lalrl IO"FO"V



>tld thr....niT\i ".nd, pootd by ,h. rapid and ,.«nr in"..x in t«hnolo&icol
thr•• t (C"mm"".', 1971), Ford du"rib .. th. ",",I<q.. .,

TIl. ,,,11 <>f < hi.. or OOr 'im. is in<O<npl<t<. Amo", 'hox numb<rtd
io hoodred, ' ry y..r .... h... coun'ed ,n,..lid ,"m.on of opin.
brf;d., P>tl<"" ,"ci<l,otolly inju",d durinl ,ord,o< "..h<t",u.ho.,'ru1,h_ di.bl<d by "oc'io•• '0 ,o"h drua' II ,hio"mph,oieoL R"'"'
co....It;.. ""mb.,i"1 ,hO"".d. ,.ooally re.ol' lrom ,h. h••lIh
""n' ,uITOu"di"1 "",.io inf.n" boro in oor oit;'" lrom th••ulnrt,
,biliry of YO"", people '0 bud injOI;"', d'llI addiction. ond "rim., ,ltd
from <h",";< t"", d;xa......,<.. ,«1 ...i'h .if poUo'lon, In,,,,••,,,
numbe,.. i" the t.n. 01 tIlO""oo1. <""'\' Y''', ."ff., or die lrom
,,"'''',I<ro'>: h..n di..... 0' .re d...b1,d by 'h, luilh" of ••,
O'h" <o,"al"" may b' on 'Il< ....y, .dd"",n.1 "'<lim, of .nYiton'
""'"tol pall"ho", more iof.n" ""'i';11£ ..';'b len"ic dd«u, more
m"a" ... <>f aff1U<n«, mod< "xl<o. by ,"'om"ion 0' mired from
boril'll "'O,k, mol< ..h!i"ially '''l'por'«I "',.ou. and more o.....It".
01 now T1Io"lh 'h... nyOlb.... moy i be oo'.....b«l by a

"."""d of """.. ed",,,io., Ie o,k, ,n<! Ie. dila>m_
rort, ,hey or••",<1, .no"", '0 "'0" <on«,n, (For<!, I P ,6»

An ex'.n.i"" of 'IIi> "'w h<>lJ. ,II....en if ,h... l. more "CUr<. ,h.
e"".p'i""al " Ie.. so. M.Jk.1 .d'·m,,",. impro..men" ,n .afety, .nJin..,rnl d.vice,
'" protect 'Pins' n01ural h.zor<! ...hile ,.... y pro...If,,,,.. \n eliminali"l mucb of
lb, do}'·'o-<!'y .0""'oom,,,"1 ,hru" of Iif., oooeth,l<••<t.. '0 in<r<... lb,
m1l"i'od< and f'eqU<n.y of 'he ,at""oph'"

A 1100.1 .ludy of n"oral di ..mr ([)workrn, Fij"I' silo,", 'hat d'''11
,at.. Iu", 'i..n d"mllli",i1y 0"" 'h. pu' yeo". d'll';te lb...l1ti.. con"m<:y
of :lO "obal di>:l"'" pe, yu, 0'" 'h. p..' yu,.,. Upn•• d;ff'r<n1 d.nn;,.,n of
<O'OStropbe (acc,rl<." ..-ilb n.. or more Julb.). '''''''"..n. 01 ,b. M'''opolilan
Lif. In,"n,,,,, Comp.ny in ,he Unitod Slot•• bo.. "",.",red ,h. 'nouo! numb<r of
,u"h " .... " fo' mony y'1r" {Slafif'iazllndictlfon. 1%" I. Thu..,n, 'fend i'
dow'nw"d. p"all<liT\i "'''....d ..f.,y of 'nmport and boddini'. B"' d.spi'. th.
trmd. lbe n"",b.r of lor",r ",",,,,,ph.. (d••lh. of ,s 'nd is stOyinl hil:h ori.
On 'hor 'n"......

Some yu" 010. Rapoport ll"'c"I".d "" ,he oull"ral na1Uf< of ."dd,n".nd
"'Onderod, if society ,occo<d, in makin. """ain .",loi,"" <oil orally on""""pl1bl<,
...HI oil ",h.,.., in,,,....ligh,ly '0 m.in"in ,he ..m..... ,,11 rnk? (ROpopO'I, 1961.)
A "",<>Ilary 'pe<w.tion moy be ,h.. ,,'eo if 1he "'ott·torm hazord can be ",."",.
ably red""od for 0" <I\'il< <1... of e",o,.. luch red1l<,;on m.y b, p."1y ,Jlulioruo'Y.
Sodety moy h... only poilpon.d tl>< a""roa' 10.. to """" fo'ur< c.,aSlroph"
,n,,,,,,,'''. C..riod '0 the .x'""". ,h••pe".btio" pOiiu a I.... for lb. conse"ation
of ,-.riao"e: To ,be ."eo, ,h.. t..hnolOS}' ."""".d. in rod"""'llb••"i&tion in
rul'ore, mokin. hf. mort ..,ur., .",h ..ria'ion i. not .Umin".d b"' rotller sIlift.d
forwa,d in lime or .pace. ludinl to f...·., bu' more '''''''OI'hi< .,"0".

4.3.2 Th. tbzor<l io lftI tILl. ,be Riok.A...-d

S""h a vi.... h<>ld. that ,h. ".'yd.y and 'he """ptional are indeed mOl< "00"
and a" so be",o.. of ",,,n,,f,, ond technicol .d..n"". ,dminis""i.. oveniih'. ond
lb. 1""1-t.,m in"'.... in ><>;i<..1 .bility to cop< wi'h th,..,. If th' .n>'ironmen,
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01 ..... 01
Poopl. T«hnololY,.. S,"" , Th'<alen,d' In rean, Itom>.. Anifi'''!' ...m",,''". , <10' »00, Or.1 Contr.ccpli>< 1.>1,,) H• .,i .... " >10' ", Sooth.... Co,n Le.! 81>&1>< ,
"

W' "• lb. G...>l ("ohm) S,u, ., ,,' ,,' ", The D.,'h)l>ldlt<>t,ol Ihn , >10' "• Th. CHI.m... Albir , >10' '", MSG.nd the Cllln... Rest."",., Syndrome , CO' W' W• Ilo'u!i>m 'od Bon Vi'on' " >10' »00• Th, f'lII Pro,.in Con,,<o"", 10••• , <10' "" Th, f1llO,Wlotion Contro,,,,y " <10' ,
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" So.ltYiJle . An Eoolot>col ,
"

W' "Jl. Trum.n R...",o", COOlrO""'y , <10' "" ..", PlIo, Sortly at Roc\; Flm , <10' W

" S'o.... of II"".. ",I(.n", , «if "" Amchi," Und.,...onnd .., To" , <10' W

" The DUlI""y Sheep I(rlilocid.o' , <10' "" The e .. Di<p<>W COOtTo.."y " 10'-10' .... Proj." 111'." Ford , ,
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S"lfioi<nt C",dibil· C,itical I'\lbli' Problem Th",.. Tbr.., Go><rnm,o'
."d"Ot i'l' U,,· .. Inform";"n ,,110..,«1 (he,em· {;nd"em· ""'00
In Tim' d"p""d 0'''''00 rn.m",,<d '0 G",..' ph'N,d ph.,iud Tok.n,. ,. So '" No ,,, ,<,

'" 1'0 ,. ,,, ,. ,,, ,,, ,,,
'" No ,. " ,. '" ,,, ,
So So ,,, ,,, ,,, ,,, ,,,
So So ,,, ,,, ,,, ,,, ,,, ,,,,,, " ,,, ,,, ,,, ,,, ,.. ,,,
" So ,,, ,,, So ,. ••,,, ,. ,,, '" So " ,,,,,, ,. 1'0 " " ,.
So No So '" So ,,, Y.. ,..
" ,,, ,,, ,,, So So ,.
" ,,, ,,, ,,, 1'0 So So ,..
" No ,,, ,,, ,,, So ,.. ,..
No So So )'.. No 1'0 ,.. ,.
" ,,, ,,, No ,,, So ,.
So So ,,, ,. '" ,<, ...
" So ,<, ,<, ,<, v,,, ,<, ,,,
'" ,<, ,<, " V..' ,.. ,.
'" ." ,.. No " ,.
'" '<0 " " ,. So ,,, ,.
" " '" " " " ,.
No So " " ,. '.' ,. ,.
So ,<, ,,, ,,, ,. '" ,. ,..
So So " ".. No ,<, So ••" '" ,.. ,<, ,<, ,<,

'" So ,.. ,<, ,<, No ,<, ,,,
,<, ,<, No ,,, No ." ,,,
,<, ,.. ,.. 1'0 ,<, No ,..
" ,.. ,.. '>0 ,,, ,.. ,. ,..
So '" ,. ,'''0 No 1'0 No ,..
,<, ,<, ,,, 1'0 ,<, '" ,.
'" " ,<, ,,, So ,<, ,<, ...," '" ,,, ,,, ,.. No' ,<, "So No ,.. ,.. So No' ,,, '",<, No ,,, ,.. No ,. "0' No
,<, No ,.. ,,, 1"0 ,<, ,,,,.. ,,, ,.. No ,,, ,<, V,,, ,.
'" '" '" No ,<, V,,? '"'" '" ,,, No '" ." '",<, '" ,.. ,.. '" " V,,, '",.. No ,,, ,.. ,,, ,,, ,.. ,.
'" No '" ,.. 1"0 No '"So So '" So ,.. '" ,. '"'" '" ,.. '" So V..' ,.
'" " '" No " So ... "



.ppea" I,.. S«0I< 10 many. it i. ""0" of 'h,"l" ,n .0d.1 "p«t,lIon,. dnm"ic
""',.... i. """,,"0.1"'''0•. 'nd '..u,ren' '... of public fod or mood.

hpect.uOlli of ..,urny ,00 tl>< n1 , un<!<,lyln. ,he.. expect.'ion.
chtiIg@Q. b..omlfli 0'"' lime, Mo,.m,n" fo' imp,o><d h'ollh
"I<. ,nvi""",,,",,1 ."d COI",-,m., p,o""ion, ,nd occup,"o",l ..f,'y or< .il
manif,,,,,,ol,, of this "nt!<ncy_ Fo, 'he ","'nn", conce,fItd "'''h , .... of lPina
bifl<!. or ,he mOlhe, "'orri,d .bou' tOy' thot ,on In)", or m."". n pro,;d.. liule
con",I"'ion to p<>ln' to 'h, 'O"'lo,,' of '""'1"'0' di..... , And in ,h.
_rid. "udi" h "''''''" thal Iller. or, re'" expe"'''o., 'hot ,is< fm., th.n an
expectllion of ,,"'.'" f,om cen".llo"I"""n" i. '''"'' of d,..",r. While ""n
intended••""h .00icip"ion of high., o,d.., of hum."" C1r< ••d ""Or< .." .. nee
hi.>' ril1< ..........."" ,I>< ,,,,,,,,,,,,

S""h hll. " u"".,h",ed hy public p'<KeU<' ,hI] f<><o. on ,h. no..1 .00
df1matic_ In ,hi. ri,,,,_"i,nti'" 'pp"'" to <ompe" in 'he di",o..,)' of n.... throm.
no flUtt., h"", remot<, "xl '0 u.. m", "",d .. to ,ommU01cot. to 'h, publi, ..ther
th.n 10 colle'l"'" or .u,hor,,,e. in "',y. 'hOI ine,'i"'hly di"o" 'he" r",dm..

Lundq."t·. Slud) of til< mer<ury conttO"") ,n S.. edtn found .""h di"on,OII
in....it.hle - ....n hiah ",,,,.tif,,, .nd jou,,,,lrni< .«or><y - srmply "" ,..oil
of the n"ur. orthe "",di,. the tole ofh••dl",.. ,nd ,h. lik., Soch distortion I'd to
, public overr••OllOfl ,boycott of oJl Ii'" ''Prdl,.. oj o,iVn _ 'nd p.o,odo.icolly
I<ndered hOlm to ,'" bl,,,,,Ie,, r...... ,nun .. ho 100J; "'oght '0 <0'" p<>lIu'ion
(Lundq.iSl,I9741-

Uwleu·. emful ,.".,.' of m,jo, c," hIS'''';'' of poblic m<di.l COncern
'«hnol"IY in the lS, conclodes

On th, 'h, n,," m<di.l h"" not don,. p."I,"I1fly 'redillhl<
JOb of r<ponin;l .ci<ntifi, .nd "'hnololi"'l ,venti to 'h. pubhe 0'"
th, I,,, 30 They t<nd to O"NO the b,,,,,,. 0' th. "''''••",.<t. "
,II< b<&rnniflll or • ,.... rod ..1<1001 follow th"'''lIh to ,umOl"';Z'

'he ,,,,,,Io"on of on ilS"" They 'end '0 0 ..,·10""1 on 'h.
C",hy phtu, f'.I_." ooflll''''''",1 h.ItlI\l') ••d 'he 'pee",,"lo, , ..nt
('_1-, 'h' """'. "Of.,,) wbil< ''Ilectini ,h. lenenl Hood. 'h'" may
l>< ''''"''Ii.. OUt Ii..., So"", "Nded fund,m.n,,1 <h'I\I" .ppeOf to b.
occun'itI& .I<Y<-'Iy in til< rnedl1" m"od.. on rep<>n'fIll .""nufIC 'nd
"choolOl"'" Th' printed "",di.l·. co,''•••pp.." to b' fOf
mo,. ex"nsr., 'rod POOsihly mot< "",on>ibl< 'od.y 'h.n it W1l ]0ye,,, '10. The of ,I><: med" .nd 'h, public op,n",n polio in
.....,,"1 our ,«hnoIOlY'f< ,I",,>s, 'ure '0 I'ow, (l.wl,,,. p_

f'nally. ,h. d,.....u, rn" .... i. ",.It of communic.,io" media Iud. '0 '>lO&-
...."n...n'. ,mp,""ed ,.por'ini of m.ny ,,<nts p"""udy un"p<>,"d

c"'''' ,n illUiion or 'h'i' 'n'''''.... 'nd ,.pom f,om m..y p.", of
,he _,id C""''' tl><: ,1I"'ion of Jioo&1 ,hre" To, .. h", mlY be hla/'Iy locolized
p,oblems.

Add.d to ,he•• 'rend. or expe<,"'on .nd commoni""tion'" ,il. rruny ,rod dift".n' expl1notiom 'hIt .w,hu,. pe,ce,ved ,n.itO"",.",,1
,h"" or <"""ern to lool·'erm ..,ol" 0' q,.b';ll 'h...... in """ub, Of ,I,,.
&"i'oo<' R,cu",n' ""'eo of pe...m;"" or. 'h0"l'h' '0 .11.rru!t ...nh period, of
opllmi.m...p«lolly .mont ,""lle<l""I••oo ,I;,,,, Th. popo'''''' ••"d "peci1l1y



"
youth. i. lee" .s ,uspICiou, of authority, h""tll< 1o "'''0<:<. and '1l'l<1<d h}"
i,ra'ion.lity, The public i. '-....·ed ., lll·infom><d. depe""rWiud 'lid ffUU""d by
th, biinn" oomplni,y.n<l '"""'''0''' of phenom<n. 'h" h". In impoc. on III
lif•.

4.3.) Tho Ha..nl is Diff..,n' from d.. Risk " ...sstd

Th...·.,d.y .I>ll tbe oxcopHo".1 ue !>o,h mOf< and I... 5«ure Th, ,I."".d
S<"i<n,i,,,. ;00,,,,11,,, and publl" "0" 'h" the ,;,;hl< r..k, ."".... d may b< hn' ,h,
"I' of tho i""I><"" ,h••",p'ioal ''''''''''''0. 'oehn<>lop" or "",,,I common,ato'
1<110 'h" nuny ptr<oi'"td th,.." "'HI on hind,;&ht '1'1'''[ "''"''''<d. 10 'hi>
vi the "",",,,1 .bilily '" ...... 'isk is ..'" .. hmit<d. "pand.bl< but "01
infinite. in dong., of b'lng "l","de"d on the "mmporllnt .nd f.ilinl to identify
lhe "uly peril""'.

S,".d ., til< -w<""y bud" hypo'h..... individual••nd "",io,lo. h.... "",II.
"I,,,voly fixod """k of ,",orry bud' '0 d"ptn.. on 'h, my,..d ,h,.." of lb.
world. Th<)l 11. not mot",o.1 but 'r< ron"nun«l '" th." ''''''''''hty .Ith., by
h"""n hm"."on. of 0Olnl1"'" '"d by cultu,al. 0' p.""".1

","in ,i....nd th. d,ocoU"tinl oi oth.,,: by lIno,.o",. m,,·
wtd"".ndlnlor hmit<d npe'''nco. or by th. ill.., numb" .nd compluny of
thr•• ., to rope with, Th. "",,.,.1 "poeity to worry io"U'I.mly """.d. th" of
ind,YidU1ls: it i. pos<ibl< '0 d"id. th. labou, .od ,h. But "<n th"
oxponded cop:ocity. In thi' n<w." I.., 'han tl>< ,h,. pe,,,,,n..d.•nd to both
individU1l••nd ""';0'"'' ..1>'1' .nd wh.n '0 rub Oflt· 'o,ry bud. i. b.mn'l.nd
difficult to "'io",,h.., ""'0" d,,,r<d

E.ch yu,. perh.p" 10' to 10' n.w ch.mical compound• ."
cont.n .. or, h1ldly r«ord«l. mo<h .... t<"od for to,,,ny. To dot."nm< 10'"
,h""'oId d"",i" for nuny to'" ,ub".n"". would 'TOnK,nd ",.. n'ific "poeity, ...,
Alvin II<LJll><rl not.,.•i1 riob.1 pe,ooo-power could bo m th, cor< 'od

of l.boratory rll' (\\ ,inl>"l. 197) J.
Tho ,,,'.w of La...I." oi 45 m.jor public .I"m. 0'" ",hnoloD' found tbot tn

""'r :5 p<r«n' of tho 45 ''''''. tho Ih,." "' .. "v' .. os orilin.lly
d=nb<d by "I'PIIn<"t. 0' th. ,,,OrtolotY. bu' in ov<' half of ,I>< c,." ,h. Ih,ut
""'. p,ob.bly Vo><.. ,h.o odm;",d by tl>< prop"""n", Still tho problem w..
all"",.d to lrow. Eorly ","nml "goo """ •••ilable bu' "",..ly in 40
p<rc."' of tho co.... and '«11"01'-'1)' ......""'" .. l"h1eh """olly indud•• riok
....."""nl). lI.d they bo." don•. ""'ro judl.d by 'h' 'oo", .. prob.bly h"'"5
boe••ur<ly h'lpful '" only 40 pe,,,nt "f 'he " ... I"•. 1974). (So. T.ble 4.1)
rbi, r<,,,,,d i' • troubliol on', 'l'<.k.",g poorly of >oc,.,.1 "ok nt .blIH;..
and Veotly to tho "..d, It i' ""n mor< "oublf'" ...h." 0.. a · od whot ..",
tl>< numb.. of m".i", .Iarm< not y<l =,0;1««1"

4,4 CA,SE STUDY RlSt,: NUClEA,R REA,CTORS, T11REE
VIEWS OF THE RE ...CTOR SAFETY STt.;DY

On< of lh. ""'st .I.bor". ",k ....."".nt< don. '0 d.« i. Ih' ".<lm ..f<ly
.. ooy.•nti,led A A""""'MI o,r AITO/.n' Ri.k, in U.S 0''''''''''';01 ,,"ud'ar Po"',,-
PlJtnt<, It is info,m.lty kno""" a. the Rolttlu<s<n R.po" .f"r i., di,.cto,. P,of..""



l'orman C. R..mu...... of tho M...d'lu", .. In''''ut< of Ttdlnoloty. Th."",,,y.
"""I SO I'"'''''''l''''' 01 prof"liono.l .Ifo,,_ "'ot ,nd h.. und• ...,,,,,
.oo,'-do,oII" ,....... and ""ru'inl' h tr.u t>o..""", , "andard..."cr in th.
fidlillf !Uk

Thio co.. "udy ,.,.. ,110 d"fl "Oldy ,nd tho .nutal 'nponoo, '0'-' 11 bo....
WIth • """"'1l'Y "",1m. of 'Ilt _lIIodoiov .mplolo<d in ""'" of tho ruI<
..........", .I.....n'" TIl"., foIkwrod by n"'PtI lro'" .... ..,..,.., .o<l,,, ••,,q...... <:0lIl.""" _trot""" >f die 'ypoiocy of m. dlru o.."xl... ruI< .--",
",u,ud""

Tho Ioantd ","", f>Od in .... Rn<_ s.. ...l StudYI\;Mcd s..tol "',_
E100rIY C_n_. lq".. , " tbt 'ruI< to tho ,..ell.: f.- poI...UlI attodftou ..
..- pbat. of "'" t)l'" bomI; ...., '" .... \;.5. 'oda) '01 in"" dd at.
illt...,..-I at'" '·1·. """,,.... _ ••••:.,.",. •·...m ••••lllq..... 00-
auJOI- a-. oIdoouil1 <hey at• .....,_ and _",hoo •••,.-,ed

RlSi ......."'" Tho " OClIUId.red ." .""l'irnts rho' " .._ w..- .""' of'_«""l' '0 tho ..."", , f..... rommo",,", nud.., , Th ro a..
<poe,f","ly toftIOd.lf<l f,' a 'ypoal lipO<1l1.: p'...."'1Id , '".,or (1'\\ II) lIId
l>oilin& ...... IaClor All 4....,;nah... ",<XI "I , 00<1"'''''''
lead,.. '0 • .",.. moll ...·,tII ....... of ,ad",...,,;.. iooIopn '0 tho 0.......'til"""'" COD'.........' I.ilw.lo, 01,,"' ..... n.I ... con1idorod b)' ,110 "'"

BoI'Mi"l ..-ith <I..... of ,",,,.linl ""..",'"oola., ."-:ide,,,, (LOC 0' ,,"nllO.,
...n... qklll«>d<n, ooq ...n".. ". ""'«I 10< nth ,.actol ..ori(ln IUdOl' 10 'h'
faUu" of p'o".".. 'l$"ml. <0<.....l'do..'o. ,.d ,01111;'_" flllo" 0' oth.,
_In. of rtl"""IIII" ."",on" of"diMe",,'l' '0 'h, '0";'00_"

Th. likelihood of.uch ",uIO o«urr",. I, cal,ul."d .. follo..·o;

lh, probab,llty of 0<,"""« of an .ce"';.n, """""." i. "o.. ..d of
'h, i"""1llI ....n' ptobabibty. ,II, faLlu" prob.b'Ii.... of .y,u..,
inclU<lod i. aoq "'0«, 'M 'h, ,ontain..,", fa,lu" p,oblblltly. Th,

10' LOCA 11U'''''i1!.I "',"l< 'u"h .. pll'< ...kL I
'Up'Uf". ".n""'''. ot< .. d"..min.d by d.n,'f\I .pprop "
I.ll",. ro'" fro.. fatlu,. ,... dat'. lb.u". mllJOnl1 of 1110
'1'"'' ...... d......Ln«l aLlh 'be .. of 'h. I.u"
" .. ""h....... To '<_n' fo' d.pe,...''''''PO''''"'' Ind .j ;"""'«,1 '" 'ho faul' " nd ...n' "to
"cod..., aoq nIInl' <poaal .r>aIy pe.f"'_d 100 ,too
,""- of d rur,.-..nl ","'''''' Illlum Thf
.p,"cob" <001,_" r.iIuro .-.I I><pIT ",,.0<11 b) ,Itt
&<cod ..., aoq....<...M phI ,.. ,n>..-. ,h. co••__
I",... tI<o I«xl.. , aoq ns. 4'. ql,

Tho ,_n to ""'10<: ot ........ , 10 "f ,adM.:".. """nal
<UlSi<Ioro<ll • die t<poI1 If", Iooalth and d '0 Tho h<aIlh
olfO<t< If........ fa..l",•• I"'atho _J '0 ""..'" 1Iy In.. 'M ..,,,",,,'10
>II _ rom, "l>Ol, -lOO ,.... """ ..,j Iy
-.. '" Ill, ' "'"It ..... lfor .- ro•...,.,.,. -. bo1 lOO..s
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lOO ,..... ); and 10n;.t<Irn hnlth dfoo" of oan",r. thYfoid nooul<•. ond I'n<t;o
ch0"i0 (to .11 th_ upo<ed to 100 I'm Of ",..d. Prol""y domo,. oonsi". ofcom
of ",'.cu>tinC pOl'ul"lOn (up to '10 I"retn,). "tth lou of 'h,i, p'oouc'"'' ,,,ninl'.
ilnd the use of their reproducible mmand l.ind atYl rongd".,j

H.ollh c""..q""net••,. rl'l<n colcul"td by th, hol<-body .nd do...
to th.< 1""1. lh}'roid .nd p",oim."in.1 """ "",,,·.d from. p<>tIibl< nut< typ'o of
,.1< f,om P\\'R"••nd six '},I'" of ..I.... f,om n. prob.bU"y of noh
..I i. muluphtd b; ,he p,ob.bihty of :j " ..,•• p'"'''' .nd IS
million p«>pl' in 13 0"'''' popal.rion .. (d, ..lol"d f,om ,h. 66 ,.... of
roo ,.,<'oro) to y"ld. do" 'popul1tion Thi' i. th,n oon,·,,,.d mto the
th,.. m.jot h.. l,h .ft<'''. a'inl no·'hr<shold do.. d.",rip,ion•.
Ev.<U>tlOll of up to '10 l"'Ofut of pOl'ul>tion LI ,,>u.....d with. h.lf·nt< ,ach of
lWO """,.. .f.., Propo,ty d..",!. i' b...d on 'lITIphf..d n1u" of Sl.ooo
I"r .cr< fo' I.nd ,-.I••.•bout S5 I"f I'<"on to' ..p,oo""ibl< ...." .nd SIS P"
I'<rlOO 1'<' day fu, .""....,ion.nd .""",.1"",

Th<r ,i.ks from ac<id'ntaJ ,01..... from noeln, p1.ln"'f< .umrn.rrztd ..
,ot.. for ••ch of 'he fou, consoqu<n",. f'" indilidu.1 pl.n" and 'xt"pol".d to
tho I00 pi",,, to b. built by 1985. Th.y u. ducrib<d .. " .."II rot.. "f f."litin.
illn.... Ion,·,."" hnlth .ffoc" and P"'l'<rt}' d""... PO' y..' both '0 .nd
'0 ttO< indivi<!u.1 or ".k,
Ri'k ..."Iualion Th,$< ",.. or. Ih.n eomp.,.d 10 'h"", of 0'1'1<, n"o,,1 hu"d,
(,,,,n.do... how"'n<, .. ,thqu.1« 'nd m<<to,1 ,nd m.n-m,d< .",id,nt (d.m f.il·
UI., ohlocm. p'.•i",.,f1. txplolion .nd flr.l. to LOdIC." nuol<., ,,<,d.n' ror•• 100
'0 10.000 lim.. io"., ,I"n othe, IJrjl:--o"" ..q ...n", •••n". with 10"ll.run ul"".d
r..ali'l<1 " .04 1'<' I"r p',,,,,,,. 1'<' Y'" 0' .3 1'" ).ar if 10"3-run h..hh <ffoe" or..
melud«! (... F'IUr< I,

In tho ...,u"n, ,h., follow.•x'.fJ''' from tho Rne'''' Study .nd t"
en,i« •••mplify tho thet. 'l'P" of ....""'.n' a""ud.. Th. Rnctor S.f"J· Slud,_
i, i,..lf an ox.mpl, of th...cond Iype of ,i.k ...."m.nt (huard, I'" ,h.n ,h. risk>
.......d). ill moJO! 'Lndin! shOWinl that th, ·eon..quon= ar< ""all<, than
h.d Men ltd '0 boh.,. by p,fflotl. "udie.: Th. K,nd,U-M"Ik"·.' cn'",... of ,h.
$1udy i. only on, of .. ,..,01 .uch eritiqu" (EnYi,onm<n,,1 Prot<etlOn AJoncy.
1975; A""',ican Ph)",01 Sociely. InS), but i. ,h. 100" c,,"eoland op<cif., in ".
r.a!tinl bOlh lh' m<lhodolOf;y fo' ill built_tn und.r......",.n' of ,ill<••nd tho,..nl" in ito ooo., ....""'.nt of 'on"qU<n",., In ,on""'. ,h. Hoh<n,m.. r ntnet
foe"'... b<yond ,h. R..<tor S.f"Y Stlii./y to 'h. "nl' "fn""lnr h...,d. In turn.
tid. compO,;",n coukll>< f"'lho' oxI.OO.d to ,It< haLord of 0111.. form. of
production,

•.•.2 'Th< 1Ia1Md i. Lou lhan ItO< Risk A........t Ex""pt ftorn Onf, Surnm.ry.
WA5H·1400. R.."", Sol«}' S'ndy (U.S. Atomic En"lY CommisUon.
W.... i"iron. D,C.. 197.)

h"rooJ.""," .nd R".'If
Th. R.."o, Slf",,- S'udy "'., _n",,,<1 by tho U.S. Atom" b.,.,..

("omm,_n to .",""'to 'h. pubri. risk.'h" could b< in""r.... in po"",,.1
"cidonu in ,0mm",,",1 nocl<" power 01 'h. Iype now in u... I' " ...



""rfo,m.d und., tho ind.""nJ'nt Of P,of."", C.
R......""" 01 ,h. M.....bu..'" In''''U1< 01 T«hnolo'l Th. ,"". bad '0 be
."im"O<!, ",,11<, 1I",n ""..u,O<!. be«u,", .1'hoUJh ,h",.« .""u' w,h
planu no",' o"""ti.... 'h'r< h.... b«n no nuclu, ",.!d.n" 10 J.t•. n,
""tbod. u.... '0 d.,.elop 'h,.. «hmot.. at. b.oed on too.. d''''''I''J by th,
[l'p." .... n' of I><f,n...00 lh' "."nn.1 .....,""u"" .0<1 Sp.", Admln'
"'",';"ninlh,Io"IOl"'n.

Til< ob).oti" of 'h' "<><Iy "' .. '0 mak•• ,..I"", ..11m." of 'h... ".k•
• 11<1 10 'omp... th.m ...-itb non-n ••I<., d'ks '0 ...-hl<n ou, IO,'<lY .0J itl
in<I,vid""la or••lrudy npootJ ni. 'nformotron ..·,11 b, of help in d" ..·
minUl& til< fu'"" u.. of nu,l<.. pO"""" .",w", of .I.ct,i"'ty

Th. b..i, ""..du,,,,n of In" ".dy " lhat tho 'i..... 1o lho pubh, f'om
po1<nH,1 .«,J,n" .. nud.., PO"'''' pl,n" or, '''1' .m.iI, n .. i$ b>«<l 0",h. folio.. ,... "'n......,'on'

f.1 Th. "", n«. of PO"""l! ,ucto, .«Od,n" or, no u.,... anJ ,n""'"Y c mu,'h .m.lI" th.n lho.. of non·nuoin, ,«",n". nu.
ro"""lu,n«••r< .mali" 'h.n """pI< h, .. be.n I<J to h.li... by pre·rio., "<><Ii« whi,h d<libe.."ly ",.. imiud 'i>k "lim."•.

(b) Th. Iiblihood of , to, .«>:J.n" i> mu,h .m.lI" th.n m.ny non-
nu<l." ."Kl.nt> h." 'im,Ia, con..q""n",•. All non-nucl.., ."!d.",,
...m;n«! in 'h" "tidy. inch.,h... fuo<. oxpIoAon•. toxic .h.mi",1 re-
I...... dam fa".,,,, .;"pl....",011"... hUlTi.."...nd '''''
n.do<>••r< much more hk.ly '0 ocew .nd con h... ron""l",nceo
,omp.,.bl. to 0' 1"1" thon nuel••, .em,n!>.

H_ do ,.,. tnow tI•• ">1<1." •• incllMJ.d oil o<c><l.." '" " ••1,.,,-
Th' "udy d"'01«1 • I• .,. amoun' of it> </fo" to ,o,n';"l 'h., it co•.,.,.

.11 1'O""t..1 ace"',n" ,mPO"'" in J""mioin, th, pubh, ,"". It "iieJ
h''-llY on 0... !O y.." of «p";,",,. lI"t <xi... ,n 'h, ;d.o,;f;c.l'oOo .nd
.",,11'''' of l'O"nUal ,..ctor .«><I.nt>. 11 .110 ..·.n' oonJ><I.,.ht;' be,ond
...1,,, .nall"'" that h,.. b«n ""rfo'm«l b, con,kJ"1lllI' U'l. numb.. of
po"",,.1 f,"u,.. lhat h.d nO"", befof< b«n .nxIH,d For ."mple. f,ilo"
of , ..eto, ';'1""'" that can I<.d to cot< Il .nJ 'h, f,iiure of 'yll.m' lhat
.1f.CI til< 'O""'l""o," of 'Or< m,l, h b«n .nalY<<<I Th.oon.... """""
of 1M foil"" of lh, mo.." .. "",I ".<lo, .....1..... eonlld...d fo' 'h. fUll
Ii..... n. lik,lihood lh" "",'oOu' ,",,0.1 fo,co' 'u,h ...."hqu,k... floo<l'
.nd 'o,oad"", 'ould cau.. oo",d,n!> ""<I, ."" ..all =I

10 .dd"",. 'her. 're furth.. foo'o" 'hOt .,... h.h d",,« of 'onf>l.n'"
'hot all .cn,fio.n' ."O:I,nll _" io'ludod Th,...t< II Ih.
fi,ot"'n of 'II ' .."'fican' ",n,,,' of "d'oO'Ol,..ity Io<.",d " "uol<., POW<f
pl.o". 1) th, fa<t lhat • i"I' ..I.... of ,.dio.. ",n oc,ur onl, ;1
..,ctor lutl moll...nd 3) <oowl«ll' of lh. I."otl 'hOt con <.au" fu" to
""I,. ni> 'ypo of .pproa,h l«I to ,II< of ,hou..n<l. of pot.nt ..1
,,,,<!ont path, '0 ;,jon"fy ,ho.. 'hat "'ouk! J"mlll"' ,h. p.bh. n.k

Wh,l. 'her... 00 w.y of provinJ, th... iI poosihl< ",.;d.nl ...."'""'• ...-hich
ro"!ributo '0 publi, 'i<k Ira.. b«o roo"" ...d in lh' Study. tho ,y...rno1i•
•""roo,h u..d ,n idooUf,inl pouibl< ..cid.nl .......000. m i' ..."
unhbl, 'ha' ...",,;d.ot "'hi"" ...-ould rontribn" to 'h. 0 11 tilk w..
0...1"".«1,

HO_' do yo.' ul,.I4'ion, or "'c1<>' oeNd,"" "''''p.... ofu,I"""""i•• p.-.d,ettd 10'1"
Th. p,io,ipl! ca,Ii<, "udy 01 ru"o, ",<I.nt. [\\' ASH·- 40) w.. pobli.h«l

by ,I>< AEC m 1917. befo,. ,n> eomm",i.ai "uol<., po...-" ...-<t'



opeminl;, Th ... thi. >t.wy ..... n.""ounly ''lJU' .oout th' .rq.in,.......
of r..c'or Th, pU,!,"'" of that study wu to n".Uy muiml••
tho OOrt"'<lu.n"". that could occur til .n .«KI,nt. Thil dono b.cau.. it
..... 1<> ,er., .. , b'<.i' for lhc Conarc" to u'" III <Slabli1h"'i .d ...
indemnific'l",n of th. puhti, in th••",n' that .n ",ed.nt OCCUlTed Thu.,
WASH·NO .....0<1 .. tho bu" fot 'h' Proc,·And"""n Act which Pro......
'u,h ind."'nrfieab",n.

Th. r..ctor U><d fo' 'ho WASH·7.0 .rudy W'" OM that "n.rated lOll
"",UlOn ... '" (mop...."') of 'hermal on.rn .. oppootd to ,<><I.y'....ctor of
.oout nOll To compar. 'h••"ti.. ,"i"",'.. with tb. mo..
,..ti>ti, 'PPfoaoh u.... in th.. >tLldy, ,.kula';"n, ...... m.d. for. 500
"'"I....." r..eto, ulin& u.. R..eto, S.f<ty S,udy ",<><I.L Th. <c.lli" .'"
",..."to<l in tho "blo 1><1"",.

4., Compari""n ofCon"'lu,n,co from A«rd.n,,;n. lOll MW, R.."or ..
(.leula'O<I in ""ASH-"4l,l .nd •• Prodi"'" bl "'ASH-I

Pu.m.",

Aou'. Do"h,
Aou'o IlIn,..
To..1Dollar D.m'I' (btll>on.)
Appro.un.1< Clurn« per
Reactor Y,u

).400
4).000.,

WASH·I400

r..k

"'00
1.7'

0", in.
hiilion

0.05
0.01
O,ll '
On, in '.n
,hou..nd

, mb is the '>II>< ill 1911 dollu•.
'm. "'" ill 19') dollln, 'n 19J1 ""'" Mould be 'bou' ,_"'W•
• flhat "own.

Tho diff...neo> betw••n th... ''''0 KlI of '''ulll ean in lars' par' h.
expl.ined .. follow"

I, Thil study u.... "1..1POpul";"n du. fro", th. """"'" hu...u for,h.
ar.., in the ,"ie,My 01 .e'u.1 '''''0' 'it". WASH·NO uKd .n ."i-
"""ed POPub''''n lh" ..... much h4h"

,. WASH·140 ..,um'" that 10,. of.u ,he COf< rad>oact'''lY ...ould I><
..1e...o3 to the environm,",. l"hi. study, UWlll ...il.Iblo .xpenm.ntal
dat., find, it ph,'"eally impoSSIble to ",.i" totol cor< rd,...... lori'
.. 'ho.. ",.d on WASH-74l,l

l, Tho WASH·'4l,l ealetl1ation mad. no pro¥JOjorrs for 'h. """e...';"n of
poopl•. Ex".",n" ...0.... 'hat ...orat"'n .. hilhly bhly orKl ..'ould
'4nifi"ntly ,«Iue. th, eonso:qu,.e<, of.n .eod<.' Ihould;t occur.

4 Th. ,,,hooctM'j «leaK<! in • POten'ial ,uctor aceKl.n' would he in
,he form of • plum. "'oh •• can I>< n f'om .mok••tooXl. Th.
radioactivity ha. ,uffid.n' h." ......."d ,th it tn COUK tb. plum. to
,i.., thUl ,«1ue;1\I tho con"n"".,n of radlOac'ivity n<or th"round.
TIti. h.. som••ffec' in redu,;", conoequ,n<os- WASH·HO'. oai·
ollill;"fIj di<l ont i.dud. 'hil dfoct.



4.4,) Th. Huard is G«.l<, ,h.n ,II< R;,k "'......d: ExC<'fJI' f,om !'«Iiminory
Ro,,,,",' of AEC R<2Cto, Sofo,y S'udy (SioTrt Club-Union of Con...,.,,«1
SCirn'..... Son 1974)

Tho ..1<... hy ,I>< Afe of n. mo"'" R.""o, S.f«y S'udy ••
;mpo'Unt «>ntrihu'ion to tho ...."ou. ronuo"my 0'" h.nnl. ,n th,
o"il... nucl." P"'"" pros"m It" the fin' tim< 'he AIT h.d .dd.....d 'his
'h<>rny problem ot ,h,l.,·<! of 'horo!.Wi'n....nd romplet,.,.. thot ohot.",,,·
i... th. R..«o, S,f<ty Study. Th. que"io. of ..h"h<f ,h. lev<l 'hot 'h,
R.."", S,of<ty S'udy octu<.<d i. Id«l""" '0 'he !lsi; 0' .m o. • ..."h<f
""''''''. ),l<lhodoIOli<. d".IO\><d in 'h. 'pi'" p"'I"m ,n 'h, U.S Ai, Fo"••
h.m"ic mi ..il. p"'lr>m w ... ,dop'<d fo' 'h' f,n' lim' hy 'h, AEC '0
.",mpt to ,d,nlify .11 of 'h' ,mpo,".' "ou,nt moo...nd to , ..lu". 'h.ir
p,oblbib"n, Th, 1'1.""0' S.fety Study mo.... to d"',mln, Ii"" ,h. '0.'...."".«'1 of 'he>< •••n", ,h•• th, .",.d••, ,uk> """ ""mpar<d '0 ,h.
p'...,ply of the other '''k , .. ,U upoo<d '0

Th' "<ok",,,... W< hu, jd,o'iJ'lOd in 'h. R.."o, S,of"y S,udy u" of
,,'.n, t... lf.ul' "'" m<thoooIOllY'" ......I:

I. W. ,,,,,d " .. u.til<<Iy '0 th, PO"" of ,mp"';hU;ty that
RSS " ble '0 "'.ntlfy III 01 'h, ,mpo'tsn' .«u•• t ..-
qu Ther. or. fat '00 mo.y d "'1 ulmple. of
failure to """Ioi,. 'od under"'nd lod potentially
«,iou, .oci:l.", ch.in, in ""mple, aohnololi<' _ Inoludinl
;0 til< nuole., "Per;"n", to 'uppon the RSS view of
,"""'.. in ,hi..,..,

l, Th••",Iy." m<thodolOlY do.. no' Judi' 'he duq;.
10"'l""oy of <quipm,.' or'" mull "h 11 on f.l,h,
Thi' 00. in'roduee ",iou, mOfl in 'h, ,."" th., d".n
mi".tnlo u.""hoed", 'hey oc,:alOO"Uy do,

3. Humon erro' con mab impondtrable .nd f'<q""nlly d.m·
Uinl «>n"ibu'io", '0 It ;, 'he le." ',ootable
toW'" of ,n. r.ul' tft••••lp",

4 S""'tur.1 f.ilu,...,. no,mally to inf'«I""" 'hot Iood d."
'" ju" no' ..·.d.ble '0 .".bholt ,h. failure .. ,...nd no
,,;.I.ly .o",p,ed 'UIl'" plOO<dure h., b«n found '0 "mulot<
,u,h fodur<. nos. too. m,y introou", 'iln,li"n' e,ro"

I. F.ul' lit< , ..Iy... 01<l "n.ot 'h' d'p<nd,ney or Ono rom.
PO••nt failure on • ...,th<r if ,he dep",J,noy" •. How·
''''. in the ..." ma;io,lly of 00U1 "I>d"d "' RSS. rom-
""non" ... I..umtd to f.illnd.p.od.ntly Subtle bu'
.Ily import.n' d,penden,'" 0.0 "'" from physical Pro"
Iml1y, unexpeote.l rompon<nt "'Po... to 'he .bno,mal oit-
eum••n« of .n "tid.n' 0' d<i4n 'm,. hpenen«'l "lth
, ..<to, ""001"" "",... 'ho. '0 be.n ;mpon••, ""."""",io•
.. •"Oh dtp<ndcnci" h... hodl)' l1li'''''''0 oth.", ... io...,o·""u..

6, S«on<I"y fadu.. is fadur. of • rompon"" becau.. ;, is
",<14<d be)'ono I" spe<:ir..d ""I' of Perfo"".."" It is
" ..... i. RSS A_ti:li. 1 'hot "",p, in ,...';<1«1 0_'
..oond.ry f.ilures ...." no, "".oide«d owiJII '0 'he
tud .. of po"ibk .."".d.ry r.il""•. th••b..n", of f.dul<



d.lI .•nd p,evious exp<,;"no< ,h., .uch foiloreo Of. ,... likely
'hon o'h., .. "",d<. Ih;o P",.h« "'ay be
nec......y 10 m.k< '0.1)'''' "",.bk. i' o"".oid.bly io'ro-
do,.. 'ic"ific.nt mo'

7. Common mod. .. Of. rolotl"ly unCO"'mon un·
ocho<lule<l ."n" In '«lundon' .nd p,.",,,,.bly 'n-
d.p",d<o' .yOl.m. at. ... dis.ob;"d

10m, COmmon ,.u... Such eve"" do 0,<11,. For
, ..oopl., "'ul'Ipl< ,«lund.., ,..,to, >!tu'do"'" m.<lI.nil""
h.ve bo'" lound '0 be .,hoUy inop<"ti... Th" ... ve'y
.rili,,1 iml••nd RSS h.. m.do on .pp...otly .",,;<to .ffort
10 ...... i1 hy ><Iop'",& O<tl.;" .""lyh••1 ..",mphoo<, 0(10'
.10.,10". 111.0' .uch do .." 'onl"oo," ,,"port'n'Iy 10
to..,o, /to....", 'h, ..m, ...ump,;"n••pph,d '0 com-
bmat"'n. of commOn mod, f.uu,., 'hot h.ve '<lu.lly 0<''''-
,od ...... 'hom to bo "'1W1l1y impoaih;'. indicotif\a 'h.. 'h"
" • mol< 'mporton' ""'fO< 01 "ok 'hon '<COInLlo<l by RSS,
w. Joub' 'ho' il i., ,n onn,lpk, poU,bl< to 100001<.n .u,b
potnn',,1 f..10",.

8 Th. 00< of I.tloro ,.,. d.lI I. ou'P«l. Espoc"Uy. RSS n._
Jlw, 'ho poUibility 01 ,"."rophi, pr<mlfO .....1,"ptufO .
..,umifll i' to p'«dI' • lID:. Con,'OMo" Iimit"'l
'h' nomb.. of duth. in 'h.if ....WII00" 01 ... iden" Of'
"u,"11;· d.p<,...."' On thi' "<o",phoo. 8..0<1 on 'h. be1l
...,I.bl...iU'n«, '"'" ""o,lud. 'hot 'u,h rup'or. 1'<0",,0'"
.cry ,ul "ok. O,h" Improper u" hy RSS 01 I.ilur< ,"" d.tI
.ppo". pon;b;" if no' likely

w. .,m<l.d«1 ....0' ",,"/0.1, "" m"hO<iolot}, ,{
p",,,.,ly ulilirod •• " b, ""y in m....nr romp",,,on, bm..... d,...u
"."m .,u"i"l "I4'i.. ,mp"'..m.n" I..,m .,,,,,.. <ompan'.'
,h."l". or id.n,i[y,"l d"iI"' da '0< .., 'ho'
,he <40 b' ,mploy<J .. II.SS da", '0 d<l..m'.. ob",ru"
p..,b.blli" TOlw« to, «<id,., p'Ob.bilrli<' '0 u.. pf<di<ticnr ••
pov<>{ "I 'ho ,.{<I, 01 ".,It.. Th' mo.y .1><1 lmpornn' ,.Iid..1
o""",..n,i.. io,tooIu'o<I by .... 01 'h' "'othodololY molt< thil RSS
, .. ion ""fOUnd .M ""iIto"/i'd. Exp<ti••" ... m••"ld ."d
on"",nnod '0"< "'''<ion '1'I'IicIl';"", 01 'b." m.,hod. fuUy ..,pp<>'U 0'"
concl.,,, ...

• • • •
Th, RSS , ..at"",n' of 'h. oon "".«. '0 publi,h.."h ..d PtOP.rty

.Ito ;n<l..:l. a 'umbe' 01 ..... ..... Th >T'

I. Th••"",un' olfo<!;".cti"ly "",...d ;" • live" COl'< ",.hin•
• «i<l ••, 'PP<'''' '" have b.... unol,"'tol,d by .. mucll ...
bcto' of 2.

2. Th, d......... ,. hum." h..I'h from lOd;".ctive ex""",,,,
i"ol"J,na p,ompt .nJ d.laj,.d [<thol d.mq•. hove bo<n ..ri_
ou'ly und..,u'e<l. Th. f.<tors 01 d..... p>ncy 'hot .... h.Y<
,on",,,""lively id'Olifi«l Of'

F... ..."d ",ul< illo,"
ut<n' <on",,'
G."<tic <II""
Thy,oid ill""..



Th. f«ton ""y p'o" loll" 0" ""' .. dd.il.d .nmi"ot"'",
bwt , ..n" .'ot.d h... _ory import'nt eon"qu,nce.

J RSS .. .. On prompt .nII off"" 'u."n".nII 0" shield,
i,. of npo.... 1'<'$00' to .<M' ''COII".", ,.d"""'n of
h..llh 011«<> w, h,.. founll RSS "mpllOn.in 'his .... '0
I>< in.d.qu",ly .upported .nd 'h. nl<"' of 'h, ,«I"<bo".
0"0"'''''' lnd«d, 'h....cw.l>0" mod.] .od "'''ldina
"sumpt"'o. <on,,,di<, 0"' '''''thor

4. Exp'<t«l POPw.Ilon Jr0.. ,h in 'h, "i,itlily of ""d,.. pan"
..... "01 in,o,pouted ill RSS .,..Iu>l",n. Th' eon"'luonce•.
"hi" mod." .... ;mPO"'""

h" ,<>,,<I>Mi#d """"0" to h ..," .. of
_;0' ."Id,"" ".'",,"d b}' RSS ." ."iou," u,",,,,,.,,d..... '"" ",n'
u'''''''"ly «",.nI fo,. fd'w of 16 in ",.'" 10 !"ok"".'ItJ .c." iIIn,",
a, ..I", _y "",II b, R....lw.li<>n Of RSS ,,,.,", ",,,,.,,10' "",,
fOf <fro'. w,i", RSS .. ,,,.bhoJo<. prob.MI'y of till,,,,
]JOC JH"oo' of>tl i"i.'1111 J600 "0" i" ." ."id.", i' i",,..,,d 0"" ",' RSS
..It« by • fo''''' of 400. n, d""'on, pl'Ol»bil"} by RSS '00"
«C<l'"' of lhol "" i,. 0" ", ..1.,,10" of'M 'O"uq.,"w.}O,,"" '0 b' 1M
prob.b,l"y of ." «rld'"' to n.ooo P"'pl< or, til"''' ."d "dd,
d,wltly /Ii. Simil" ".W," 0""' fo' ..oce.... I.n<tic d'''''I', thyroid ilInes><•.
• <><110' prol'<"Y dtI""J'

4,4.4 Th. H d i. Difl...nt hom th. R;sk ,........d: h"'1" from pop',by C.
HolI "..,. .n'i,l<d: ,.......i"l ,he Ri$ks of ,he Nud'" Fuel Cycle
(DeptnJD<n' of I'hy.oc.. Cbrk lJnj.....,;,y, 10'0"""'''' . .Mu... 1975)

... R0.""' .>WI C"d"rophi, H.,.Td,
A 1.0'1< numb.. of h"..d, h". I>«n id,nlified v",'hi. 'h' n","", f.,1

<ye\<. Thos< ""y Ix <""..ni<ntly divided in'o t"o 01...... "h"h , de"''''
by ·",,,'in.· .<><1 'ce'..'rophl<,' .nd ...bich '" d<>enbably "folio .

I. h.,.Td, G,n",lIy ''''''Ct",i.od by ..·,Ii d<fi.,d ,;"k"nd
COn.«I".u'.... th,,,, h"..d, '" akin '0 'he h".,d' of .u,o"",hik d<i"". 0'
ciI"'U' ''''''kine· b.mpl<, 01 ro,,';n. h... ,d.... to"·-I,,.I oo,m.1 u<lin·
"h.. d"" f",m ..." .. i",,,II.bo",. 0' ,odin.w,', d"" ,"co"n'.red ill
""n""" mIn'....

,. ho'oTd', Chu«""od by poorly d.fiftod 0' undefined,,<k. COmmOn to .11 rOT< ,,·.n"_ 'h... "'",d. Of< .k;n '0 "'",d. from
OI<tcon I"" e"thqulku, B"au.. q"""'itotiw< ""l<m,nt> .bou' .ucb b.a,d.
ho.. pro..n dIfficult to much of tl>< ..,"" i. conce,"ed ...ith
eoo'....b" <O""'luon"'" .1""., .. <li<lmCl from ,h. thor .uch
conuq""."", "";11 b, ..p<n.:n«d,

DW'I"I mo., of 'h. 190.0',. 'h, domin.nt pubh< dtKll"",n of nu,"..
..f<ly conce,ned ro"t",e h....d'. D"pit,. h.aled d.ba" on 'h. 1...1
of ..di.bon ",,,,,..d•• the ,,,.,ine hu.<d, 01 ,h. nu,".. f...1 eye" c." b<
"'"",'. 10 be .",,11 ,omp"e<! to many o,h.. b.,.,d. tbat .... '0""".
'nd..lllini ,he h.mt"l of fo l 1...1>. lot"" o«u, •• occupot"'""l h>u<d'•••d
'b, I.,.... PO" of ,b,m not r<1>t<d '0 ''''''''';0••, .IL II i' ,h...for<
PO",;b], to Ih insil"ificanl fo, the prosenl P"'1'0'" Th'y
simply do nol ,ury .ny m ''Iumentsd.. \>lith ,h.
"wck" po"-".



In 'h. ...n ,no,....". <on"'," ""h co,,",ophl< hOl"d h.. '..".
I"",.. in public discussion. 0"" '00' 01 ,h. n.... ron«,n b.. b•., 'b...Ifiy
of 'h< «.",,,. ,h.m"lY". particularly 'h, ,ff.eli,..n,.. 01 .m,'I'"ey co",
,ooh....y"'m. IEeeS). ThIJ dil<uuion U. la'll,ly I1Iltiat.d thro'4/l Ih.

of the Union 0/ Con"",ned S'"n'IJ". Ano'h" _, 01 conce",
has been ,II< ...,d, ."d,h,ll1y of ..p.,,'«1 plu'onium in 'h, lu,l
eyeln 01 .dy.n«<l eoun,ri<•. Thi< con",n "imul.«d f,om i"d,p,nd,n'

"'o"ied .bou' 'h.1t or pon. ,,,d. m.",lal. G....m.n•
• 0<1 la,,, T.mplin .0<1 Coeh..n.....' po«n".1 d",..., in ,h. 'o'lci,y of
plu,onium

Stimul...d by <,,,1<>.•0<1 pre>Xd .n,yonm,n"h... in 'h••outl •• 'h.
A'omi, EIl<'IY Comm,nion !><sun '0 ""k' """" ••".".. Slud'<s of
""'0' ..ffiy in 'h' p..' f• ., y iIlu"'md ht· ,h. ,,«n, pnbli,.. .on or
'h' R..e,o, Sorel)'

B TypoWu of [ ..n"
M'''.\Om< ,,11""O".nd discuuion ."""". 'ol1<>,u.'.;' has he,n poosible

'0 arTi.. " ...,.., " ho""luUy 'n ..hou..i.. ')'poIotY 01 p_;bl, <".."ophi<
...n" in 'h' n""I." fu,l eyol<. Th. ob3<" of n.r<,.. is '0 ... '0 "hot
,,'.n' 'h' """n' dlJ,u"ion of '''''0' .. fely h.. ,n fact been ,nclu"•• in.1I
'ilniro",n' problem..

To !><sin ..itb • ..,m... 'y"", ... "'.n"lied .. 1011"",0:
(I) a.f' of pon, ,,,d. """..;"1 Piu,onmm .nd hilhly .n,tch.d

.....n;u"'.f< bo'h POn' lrod. ",,,,, ..I. A, h.. b..n llI"",n by Taylo, .nd
bo'b m.y b< ...ily OIo1<n in IiInifi<;"n' qu.n,;';'. from 'h. m"u,",

f...1 <y<f., n,,;On.ol .nd '",....'''0.1 ..f<llu1<d. no,. ;'h".ndoo,. Taylor .nd
o'h... "'.. in odd"ion POin"d QU' lhOl d."ot"'inl by lO'PU do," 00'
pr,>,." ""ouf.ct"'. 01 ,rude O"ole" "plo"",•.•lh.i, ... i'h oom.... h.. d.·
I"d,d ..Id. Taylor b...1.\0 ''1"«1 'h" 'h. problem. or d<ton""" or. if
'nythioa .. ,;0, 'ban ..". '0 1>< 14 )' .... q<> by ouuid... '0 'b.
U.S, '""PO"' p'OI"m. Thu'. 'h. 'h.ft of ....PO", lrod, m''',..1 from 0
motu.. nu,le., PO""' Prot..m il. """Slrophio< ",n, ,h.1 '"n,«><Iu••" ftO""
'h" ...,. ..,IJ<, "I"ed '0 'h, n,h ,"un'ff - bu' w"h. n..... nd
difl".n' 'wi". Tod.y 0"1d-<>. nu,le" "'IO,io' n,ed only ""I 'h. 'Wht
ohippilll ""ntoin." .nd i ,o 'h. delo",io" I.m., ... n.f< fo'm<rly i' .."
'ho"",' h• ...,uld ho;" '0 .mbark on" le.". m,n"'u« !oI.nh"Uo p",.t<.,

(l) .'I.,,,,, "1<.,, or /i"I"" w,.J.", '" 'h' «;[ui",l.n' 01 ·rom·
produm; f",,,n pto<l"<to o<ou, <"<I) .h." in 'h< fut! <"'le

,h. , ..<to,. Til< fISSIOn p,odu<l in..n'ol)' of 0 lor,...0<10' i" «judi."um
op<..'ion io -lSoo 'un.. ,h. '"""un' 01 fl,,,,,n pto<l""" ..I....d ," •
Hiroshima 'i'ed nu,lu, ..ploo"'n. a«.u.. of ,h." 'nl<nl< ,.d;O'<li,·i,y •
..1.... of I,asion prod"." i" 1.'1' QUO"';,ie. f,om o.y .u<le" "
und,ni.bly. o.....roph,,- .y.",.

To ,op"",n, 'b. o<ou"n« of «',,'rophi, huord in • m.nn" 'hot it
p'im. f.rl< "h.",,,.. , .... h".. <o.",uc"d • m."i,., .ho.... 'n T.ble 4.3
In 'hIS ","hi•• ,h. l)'''''' or 'isk >I, 11"«1 ho'i'on"lIy.•nd 'h' "'II" of ,h,
fu.1 cycle or, li..n .....'i<oIIy. Th. ,ymbob .n",ed in ..<h m.rri•• lem,n'
ind;w...por,", <on"i",bl< .,..,n' .. SO""" .l.m.n". I,ft unm..k,d. or,
d<Yoj(J of <Ot."ropbi, Olh...... <.n he I<,n. in<lud••, m.ny .. si.
d,Slin<l .,...,,,

lo<l'''''nd<o' ol 'h' ".nioul.. o"''''m. in 'b. d.bo .. «n,,,<d on WASH·
1400. i' is ,le" 'hIt "'en 'his mo« '''''0' study do.. "0' 1<1
cJoc< '0 d<o<,ibillll'U 'h. ,,,.... 'hot contnbu" '0 ou<I.., fuel eycle h.u'd.
To 1<...hot i, m''''III, .• <on ..f... '0 'h, mot'" '0 T.ble 4.3.

In ".m, of Tabl' 4 J. WASf\·1400 ""'m ,,,ctly 00< <1"0'. '.'., •
m.".... r'",on p,.,.;u" "1.... to 'h. IqiI' ...., '''<lo' f"llo... "'''



"
m<lId""'n. Thi> ....1I b. lh. ""'" tmpo",nt, hU' i!I sure')' .,>! tb' ooly
0"" I

B,oidn WASH·!400 .nd ito ,.1>".... Ihm ore, 01 rourK, other ""d;,,'
'hat will help fill ,he "''''''''01'. A pr<hm""'l' con<lu,,," '" th .. '<lOrd"
,h.. "">S' of ,h... ""6i<.... '" 11'1< WASH-HO.r> jan ..,ly ,(fort ,,, dolin,
'he ",n""um <oo«,..hl< ".nt); Le., ,Il< d,""u_n d••1< "'dh concei••hl<
prim.1)' "'<11" ,nd <oooo;'-ohlo 1"""., but no ."i",,,...", ""'d' of primory
<vent plOh,bih,i., .nd phy.k,l <oo1e<j""no" An .umplo of
,",h. "uily i!I Ih. ,,«lien< .'or' h)' T.ylor .nd "'ill,i,h "n "oel... theft •
• rId ill con1e<j",n<'fl.

F.""Uy. 'h... u. "..,;I", 'h" slIould ""', hut do not. For ...mpl<,
"ocl," ".oto, ..bou". " In ""port.nl prim.'}, ...n' !'IIY.1<1Il ",n'
H<l""n«. and 10..... h." b••n JOu,..hnk.Uy "<o"d. bu, ,. my '1IO..l<d,.,
not "n ,h.....A5H·140 " ... h" b ch<d, '" "Y Mlhin. cf prob.bility
.. Anolh" .;ao,fio.nt mpl< " th, IllUiy or fu.1 r<proeuoinl.
a,,,,,,,, of ;11 my"'" {...ion p,odo" .n<! plu'o.;um 'o",",ory. " «tt.inly
"p,...na. h.md. Y<t ,h"• •ppelt 10 be no ..... nifk.n' ,;.I: ."im".. lo,
lh...,

H.au' 43 Tl'pOloI,. of C".",ophie uel.., he'"'' '1wR F",,1
CHI'I

"od'"
bplo"""

PluIoni"m .nd or
A,ton", ReJ.....

\1o",[.e FiO>ion
l'ro<luct ReI"..

1oI,0;"lI. <Ie

hli,hm,nl. f..1
hbTlCllhon
R.",o,
op...hon

Fuel
PloIon,um
"0''''"'",< d,.po.. 1

,,'
,,',
XX'FF',,' FF'

X "".orivabl< "" .... " ..." ""'"
X """"';.-,.... ddk"tt.,.."" """"
r """';".1< ru ..tt ,,"""",,' " ""'"
>' """",iva'l< r",,. d.b1.e"" " o«ur

Th' f"ul of III< RU.IO, S.fely Slu<ly .dd'....d "..If ", m.ny but not
oil of th. e<i"'1u,,, "...<1<. I' '<\""d up""d tho eon..'1utt1«S but "vi..d d""'nw"d
so"", olh....."mplLOn,. ,t> ,,,,,doyon. i",lo ch.nge<l, ,\l'jo, n.,. .ffo,,, to
...... other risks in lh' f..1 ,.,-<10 also bun ;nlll.tod,l'on"h,l." lh. n"d."
d.b". pe'''''' st,onge, ,h.n ""'. givins fut1he1 ,vide",," of ""'ot i• .,-" to be
'..me<! in imp'''''"! tho p<ll<hc, of ,is........"."t and ill u.. by "",..ty.



..
4,S l\lPRO\I).,'(; METHOD. THEORY A:-iD PRACTICE

Some rtok. >t. uo<!<"......d, lh,;, hazord "''''IlIU'' '0 imp.ril " ....."kind
Some roo II. o"erl!.le>5ed, Ind ,e50urctS ... <quOlldfr.d ." lh.i, .b,l.m<nlor
opportuni' ... or< [o"'lon.lo ,h.i, _mid."",. And ""oy h...,d. «m.in "Rid.nt;'
fot<!; _;e,y i. h"SlOtt ,,, ,lit chili« of di1<oy<ry_ Vet ,he ""'-Qf·,h..." of 'ill<
......."'.' i. ,,,,,h 'hal much TtlOr< ;, known ,h," " curr.ntly .rnploytd, mnell more
could b< I..mod 'h," i. ,""onlly Sludot<l. The lit" ond.",ood .",men' of risk
"""""',,' i. riok ..,unl1lOn; Ih. m,,,, .tudied i. ""'ial ...IIl";oO, lh.
I.... "udot<l lnd und."tood is h...rd ",n"nc."O"

iii<k Ert;matkm E"""l!h" now known .1>0,,1 o<'n«p" ar liS< ..timation '0 wre
widely. Th., risk f,CHll <1l";'<>nm<n,lI hnard i•• joint probobility of ''''0'' and
<O!UOQu",=. that n" ,rid c""..q...1lCfl af< "" Illy dlJtfib",.d in 'pa<;<. limo
..,d lmool popul, o',.. Ih" ..,me coo ...."",,<:<' mo" •• idtnlW,d lho"
olhe" - lh<.. or. l,mitltion' ",.11 und.",ood by so" bu' not by ,ho.. who
ask fo, 01 .... 'i>l; ...."""'n'.

EnoUJh to .bo "nown .bou, mol< ,00'" probltmo of ri,k ..,nn.lion ".
hml" or .op..i.nct, dL"omd ..."",plion••nd ,,'Cn,li.. ""n""in" - ,h., auiod•.
Ii"". fOf ....,"". ,n d.,ltng with u""."'in'> 'nd "th.. prob"m. <ould I>< ,••dily
p,.... rtd (Munn. 1975b), of mod.lin; ,,,,,,d ."n" .nd <"""quon",••,.
.. tho ,<.,book "0&<. bu' lood ju<ll'''....nt in m",hinl mOOol. to p,ob"m. n<ed.
'0 I>< mort widtly d,fTu,.d, \lo'o ,.Ii,blt tn.thoo. of .li"'U11 exp"" ju<ll...... nt .rt
oJso I<.dily .. h.t>d,

Th otO of <ou,,. m.ny ,<clInk.1 d,fflcult"". A f.... no"blt on.. m tho
odoq ,. quon'ifi,01ion of .. ,y "".11 p,ob.bili'i.., ,ho combin"'on .nd <om-
p"ut>dinl of 'ho !nodolinl of ..cond"y .nd hi..... o,dt, """.
"'I"'''''''. ,h. mod.linl of p,""'..... poo"y und""ood KlOntift<oJly.•nd tho

of 'nwnb.,,· m.rnpulo'ion and p..u<I.,...(".n", in ...." .....n" of lorso,
compl•• 'Y'''m', But n,,", of ,h... ,.'..,oh n"d, should d.", tho wid.. u"li·
""on of II>< ftidy .d...n"d .n of ,isk .""""",n. 1101< pre'''"a''' , ...orch .ffil.
in h.wd id<n'ifi"'lion.•od.1 ....Iuotion.•nd <ommuniC1tlion ond do<:;';on.."okin..

IrJonti!ica,ion Th. moot impOl1Ont m""nl .'.m.n, in h.n,d id.nli·
fio.""" IS th.o,."ooJ, tit ••b..n" <>f ob>'ioos ""ch.""n\$ 0' ..n.,ic princ,pl.. 'hot
••ploin tho h...'dou....... of mot< ,han. limitod .ub.. , of tho sou,,,,•. m....;,Io.
lIlt'di,.nd p'"""". thor thr."... u. ond tho .nmonmon"", ...1.. , Th. d.velop_
"",n, of ""'It ,I><ory ,an I>< ...i"«1 by II>< compilation of "'<>nom'" <>f ."u"unJ
ch'loc,.,istie. of hawd,

Th. " ..tion of 'ax""om,.. 0' clo",r",,,ion. of haz.o,d n" .nd con"<I",n""
should I>< ,pproocJI«l ",,,It clu,ion ( fo, .urnpl<, ll and Land""'rs.
1971 Cl.ssif",.""n sdl."". Ol. ,h d-pruduct 11th., ,h.n lh. pro""", of
r..."cJ1 .ffol1 .nd be m••ninl ou' of tho c"""" oflPOdnc
N.,..nh.l.... ,hor. lit _d, oth" th.n ,It.",.,i,oJ on.. "'hoch "'ould "ncou,";.
ptiofi'y .ffo" '0 ...onomy c""sido"'ion_

A' soc",lll "1OUJ«1 be""'" ....d wi'h tho burden' or hu"'d id.",if"'otion -
..,..n,"I. ,,",nito"ol. d"lnoo.i. _ and with ,iok ."im,"on .nd soc;,1 Iuotion .
•n ",d.rinl '0 .00blt • molt ,"io011 mot"" I><'''''..n "sou'co lnd ,isk "''''n'
"".d boc""". oo';ou._ It i. n.",...,y '0 d.",lop ',poIoSI.. which can 'yst.m..i"



II.tza,d ",',n" ,nd '''''l«Iu,n",. 'nd !'oup approp1l'" "oping ,,,ot,pe. by .truc-
'u"llimil.fi"". ",I>t, ,han by ,nt.lle".01 o"'lm or profe"",nal d,,,,rplin•. S""h
an ord""'1 i' ,1>0 '''lui'od ;n o,de, '0 .pprai.. 'h. "I.ti'.. '0= of bOlard
idenlifi''''''n, Ar. '0"10 h.wd. o"""ud"d whil' in 'h' dom,io, ofolll." thm I.
l",le or no eff.",' To ..mple ,h••ffo" '<qon...n ord.,inl of 'he domain.

A ..oond moj<lI .,., fo' ,h. ,mp,o..rnont ofhozard id'r"ir",,,,,,n ia inform";,,n
OUfl3I'rnoO'. The,. " ...,ilOble nplosion in p,oposed. partially implem.nred 'nd
ul'ld.,o,ili,<d inform";,,n ,y""", for hv'''d id.nlir""""". On. ,«en' U.S. com-
1"1.,;.,., lim 39 "f"ro'ion.1 .y",ms ,.I.tod '0 ,he id.n"lk....n .od ...........n' of
to>ti" ehernt"oI. (Envi,onmental P,o,."t;"" Areney, Offt", of Tox,c Sub,"nee•.
)974). G)ob.) 'YS'''''' mul'ip)y ,h.......ra) 'im" 0'"'' Whot "need'd Il no,
oddi'ion.1 ,y".ms hUI imp,Q\"<d infonn.tion nun'remen' p'''l"m''''' "'lUch
\\'Ould .mph...", ""oti.. h'id", bet"'..n ."t"'flI infurmOlion ,ystems, ..dudinl
p'op,ie",y on... al'ld "'ould PO" be"" que""'o, to ,h.m. A romp,ra,l..
......'nen' of iof.""",1Ioo 'n .n inte''''''in",,1 "ontex' i. o.od.d '0 de"'lop
",l'Idud. ,l'Id "", for the ohh'y of dot.

Social £'"I""lion Ri,k ."im,"nn 'nd ...I""'on· ,h. m,kUlI.nd romp,,'nl of
"'una'" of ,iax ...'th oth.. noh. benefi" .nd co'" . ot. bu' , few of many
procnoe' of social .,"'u"ion. Th... l.n.,,1 <I...., of ,,"'u01lon p,.,.,........
found in ,h. """xet, In ,h. urikrnl of coo"n'.', or In 'he judlement of
ad..".,;,,) p'ne.... Non. or' "",·free .nd oorne ,re un.u'"ble fo' ",me sociol
..,tinp. (""ditlon, under "'hich ri'k , ..luOlinn tok.. pb« ".m 'o ..ry .nd on•
....... 'Fn' ,heme of , ,,<;h " '0 look- f." ,h. romp"'"'' .d...n,... of """ket.
,,""......... ,l'Id .d.· "'1 p,o«...,. For whot krod' of h.zord•. f." wh.t xmd. of
" ..n" 'l'Id eonstqu.nc... for "'hot kind. of JUdJ<mtnll. in .. h" 00<""1 conlOX".
do each of ,h. th,ee pro«>'" operate .... 11 0' poorly' Do some p,""".... c,.ot.
bi"'" soci.1 "0'" .imply by th'i' pra","'. ''Prdle.. of 'he judgements th.y
p,O\'id.' I. ,h". "hOle< for prnc..... within ,h. soo'1. o,,'m'OIion,l, 0'
poli'ieol f"mt..'o,k of """" "oun"Ie,'

A "b"d qUOi'ion i. 'hot of ,he ne.d, of d".. lopml coun" .... Th.y f.e<
",,,;'ulor dilemma< of ...k ..,..lmeo'- On 'he 0"" h,l'Id th.y Jack 1II. """,,,,01
b... 'nd ,»Oci') ,xpe,li.. '0 w,y ou, m,ny inde»Ond.n' "'x "'''''",,n'' of the
typo d<l<ribe<l in this ..port. On th. o,h" h.nd, 'ho ".n,f" of ''''''''''n'',

.•l'Id ".nd"d. of induuriahzed roootr,t! '0 thei, 'P«'ial "ttinp
o'ten in'pp'opri"••nd m.y tx":,,bor. ,othe' dumnrlh 0,.. ,,11 mx. Too oft.n
In the ""'. oox.lled ''"'"no'ion.r "and"d. h.", a)", plo"'d i""ppruptiare, Ther•
........d l<'e1J\ to be need for. 'I"'cialized .ffort '0 ",'.-of.the..rt for It.
OJ>pli..hill,y '0 ,he p'rt",ul" neerl. of d.",lopm, o.lIo",

R.p,dl.,. of ,h. chosen , maJO' ohm,,1e to soc;"I.",lu"..n ,,10,.. '0
the h,lanci". of multtple ,isk., com ,l'Id benefi" exp.....d 10 diff""n' qUinto
Th. ,,,,"pori"'" of un",,,am ,i<k. or btnefi" ...,th TOOre ..,ta'n on... diff... ,iok.
or bon.li" "';,h roo" """",n'"ted on". ,nd I."nt 0' l'O"poned ..aka 'od b.n,li"
wi'h roo" imnt.di.tt on.. or< ,h. oorm ,oth" ,h.n ,h. ""p',on in ,Ilx ....".
roent. E";";"l'heory.l'Id me'hod. appe" inodequott '0 nil' d.",rib. f:li,ly the..
di"" .. p,osl"'m .l'Id 'hen to b.I."", ,hem in , jud'ciou. The" are new
.",1"";",, '"hn!<lu" .m"alnl from bl>o",ory .nd 'kid "udie•. t«hnlque. lO_
Il,ed 10 multtple .mibul' unlil)' prtf".nce and '0 tho m'kina of judg.men" .nd
de"'.ioIIl. Th... '''lu''' crihe.1 ............ '0 their "ore. p'","i.. , .nd - moor



""
unport.nt til"" perfofm,""". N.... mod•• of mu. pubh....Iu,"oo " ••1", bein•
••perimen'td WIth and expcrion"'" in Fr.nco. Hunl'')'. Sw.d.n .nd til< United
Stal.. art d<s.cnl>ttl in ,h. Reporl of. Work"'oop on Comp....iv< R,u; A_l.m,w
of Enli'OOmenlll HIWdlln In 1011'0>110",1 C"rmXl Th... ,."" further
i..........,1><, m". public p,,'icip.hon in "",iale".I.".,o. tlP«iaJly 'hI d••h"l
wilh <<<hni,,1 ;"0<'. j, po";hl< ,00 de,irable

Communi""io" .1Id D«.. Rill< ...."""'Ot .,.thodology nMi. to b<
hnk.d to 'h, cfI.nneh ,nd p""",... of <ommU"i<,1... 00lh (0 inlli'"u"n,.nd 10
publics .nd 10 und.,"'"dj". tho '''')'' in ..-hkh ,,,,,h • ...,lIIl<"t> c'n b< ull:<l in
,0,,,...1dwsion-..... l:inl_

RI.k exlm be"u" 'II """I kno..'". The h.nrd. u< unKl.n,ifio<d tho hk.li·
of .ven'" ,h. ""or< of«lflltq...n,..,Or b<l1h. Ir. unw,u. Bu' no' all ,ll.,

;, known i' communic>t«l In<! the way in .. h"b ,"'hit" k"ow" i.«)mmunk."d
"f,en condi,i"". h"" i' "ill to< .valu".d, Th." i••vid.n<. ,ha' c."ful 'lSk
......mtn' mlY to< dL""'1<d by.n ",ou"v< .umm.'Y.' Ie"".o,. p"..
"I.... A quan"""'. ,,,,mOl'. "'"",n d..""p''''n. 0' <h.n", ..I«,ion of I'.pl,."
dlSpl.y can ch.",. ,I!< P"c<""W mt,n'l1J: of iofom"'ioo Cre., ..ntly is foulld in
d..nn,l. of <ommun,o."on .nd 'h"", "'ho hal" '0"''' '0 'hem, Thus ,i.k .......
mon", lik< .11 l'O"n, ..1 ...",e..1 i..",... re in ,·on".n' ,oml"''''ion for pUbl",
.mn"on and .c"on, Con1<n, i. <1e.r1y impo,l.nt... ar' 'he ....y. of communi·
<alion, bu' '" I. ,. ""d"m.d,nl! of II!< iot.nd«l decioion p""",..,

A "ory lilnifo"ant OOdy of "...."><Iy m.",i.l"i'linl '0 ,I!< "O\TU'Ilunicll",n of
".k .......... n' Illd ",d,"1 re.ponO< i••coumul."nl' S<>"", hlV< been dt<d ,n 'his
'<1'O", A. wi'h nuny co", "ud.... 'hey .uff" f,om 'h, lack of. "on"p,u1l f...... ,
A fI", ,ffor'. 'hen. monld be add'dO<d ,,,,,,ard d""''''1 hom th... d"l"""
"od'd .n In_,ory of «n".1 flndml" o'd"inl 'hem. in'tlp,,'inl fo' pol<n'ial
...." ...hll i. k"","'n .•1ld id.nIifyinl fu,'he, ,..."d1 need...

Labor"o,y."" n,M "I""i.... n" or, """"'d as ",II in ,h. f." pre",,,',,,,,,, of
info'nu""". II i.... 11 kno..'n ,h., diff",ne" in pr....n"'k>n di"on mfo"...1ion
,,,,,1<n'. bu' ,he 00"1"'. how '0 fauly pre",n' .,form".,n on mh. plf'iculady
low p",b.bili,y.h'lh '''''..qu<n« e..n". i. no, kn""'n ","h conf>d<n,.

Finally, ,he,. i. need '0 mo,. f,OO1 • "",ie ..1 "<.pon", '0 ind"idu.1 risk. '0 an
0....11 ,i.k poIi"y, The lOng' of OP'",ns fo' • ,oh."n'. oon","o' ",1< pohCJI "'0"
,he 'I"'""um of huo,d, hn no' b",n defined any"'h,,e Un,il ,h.. IS dono. "",..,01
'"1''''''' is hk<ly '0 be h.plIuard, i""oh"en, •• nd ,nc01l"".n,.

The ul1,m". ,..po.... '0 .0l'ilOn.... o..1 ,h ..... howe"",- Ii" 0."1i,, wi'h
imp'ov«l ....' .....n' oor romJnonic.,ion bU' ...i,h 'h' reduolion of ,h,.., i''''II. I,
i, po»ible '0 "Iu<, for ...mple. as Commoo., (1971) hn. 'hit i'" onn«....,Hy
haz.a,dou' '0 inpu' inlO ,lie <nvi"""",o' I, ... """0"" of ,ynllle'i" m.",ial, no'
found in n"u,. if nato,,1 ,ob"i'u'''. m"lm.Uy .qo,,,len' 0' diff."n'....." 0,
,h" I' nuy be ex,,,..,,,,.ly h.u,dou, '0 unde".ke.ll pO",'b" technic.le.<pe,inlen"
limply be"... 'hey a" f..sible.nd in"'''''I1J:, II. " ..... in "'or" '""'" &lob.1
.bomm.';on, - """" "ojd,,\c "" 'i'ks '0 be I"n.d no' be""u", " i.
impossible '0 <ope .",,«..fully i,h .ny of ,h.", po,.n,;"1 hazard,. bu' b".... "
nuy be impoosibl< '0 <ope '''''",''fully ... i'h .U of Ih.m




