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- tlmVlll~~t'l'-l;Um~~11~hfiUf.'l1Ul.J'1Iiim::ulfl't~1'J~L11 utlmnn~l111V; 
, '\I 'II 

.. '" "" "''''' A!i I at '" A ~ .0\ '" ~ 
t'l11lJW~U1.J'1IU~lJW~L 'Y'nJ"lJ~ L 'lIUnT'HUtl. Vi~"lJtl.Jt'll1Unl'Y1~:;LWlJ"lJU LlJtltlrn VllllJt'I -l"lJU. 

, 'II 'II 

o '" ,::::(,::1 I U tr .... 01 4 

t'llVl1lJVi1nm'lmU mmut'lmmtlnmu::uunuu 11::Ul~fl'JllJ1flU m~Luuw~ 
'II 

t~~rl1.Jfitl;.J~;1rJ 't~Lfl~~~~'iJvtJViUl1 U;lJlmflt'ltl1~ 1 U~l 1 ppm ':Ut'lllJl1t"l-N1Ut'l1 
~ . 

't;)11-1.1:;£J::L 1mti'ut'l~U ~'JU Vi1mI11n~lJ"'urJ1l1wr~; ~tllJL ~U~Lb ~ utJu 11~fl;ml~~tJ~-l~; 
1@'111-1. J1LLt'l::mlJl1b1mi'UL ;l~flU '~lfl~m1V1mH 1~l-\ 1l-\1"'f1'iJvmtl1V111t:l~1-l 't 1nm3J 11.J 't vl~l 

~ ~ Q(J 

tl1lJlm'\J:;vffi.J~lJlmm1~lV17"'UUtJJnUf.'ll1jJ;~1"'1 't ~f.'l~tl~l.JLm~ -lflj"f) L~eJfl11)JUt'1tlfl;~ 
'II 

Yl~JU1JLtt'l::L ~l~~nntril-l h.JJ1U 't vlwltl13Jlm~U3J11ut'lVl1;mlJ1n1 £JJ L~;j1J-nnnnnlli "dO Q(J 

~~m1;'J "1 'Vlt'lt'1t).Jt'lnn"'lJ,JUrlIllVi1':,; :2"rill ~rm L~iui.J; lJlmnU "1 t1nl1~i'11.Jm:;Yl1'J.J 

f.'Ilrrljt1,t~ "ll"lJD-lt'lVl ilL;)'Jl.J 't; , 
6 

oj. v 
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o -... 1 ..... 

LLt'1::m~.Jnflt'l11.Jl 

I 
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~ ~ .0\ 

l-nn"lJU UqJVllL Uf 
I v 

fltlt'l'lJ1l1VitlUllJtJ , 
~:;L~~'J~~.J'tulU' 

d ! 

t'llflqJlJ1n Lm:;lJ"lJ 

... " '" 
II UVl11~tlULnml 

1l1ViUfiflt'l (Bio , 
1972 't;tlliUlm 

po d 

m1bmllJ~L 1 -l LL( 

L~Wl::Lfin bmi .. 
tl~.J 

_ Utln 

m 1V1 t'l tllJt'l:;m ( 
It I f 
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UilJlrn 
'Ii 
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A d U I 

1 lfl'Yltllfl ~HJEJ 
'lI 

,,,, . 
llVl'dUnTJ'fi1 

"' I-'!lkmntl 

1 (phytop-

0'1 
L1JUtllVl11t11 

.. %' ., ... 
")U 1 Lfl 

,!l I 

J m::L 'YltlU fit! 

A ~ 

~VI.lnH'I-'!"llU. 
'lI '\I 

0'1 -" 
tll'ilLU'U'V'l1!l 

I 

liJTH1"J..J1U~ 1 
I A .,::J 

l'J'dlEJ lltlt1~iJ 'If 

lliJ h~Lyj;~l 

11iJU~tI~;EJ 

." V OJ oJ-
1.1 ru 'Hltt1~il1Urt'J131t1amllla'l.lB~t 'HL ,.hnuul1w 

~ V 

,j' 'il'ilU'"'U ~ 'V'l~~~lUUjiJlru, '1.fi n-m ;liJl~UYlU1Yltnn~lVl 'd"'1JL~ULL VI~~'V'l1.'l-:'~lU Lu 
, 'lI 

.d A .. %' "" ~ ~ ~ V d ~ 5V I 1 v A ~ IV !:a ,:::it 
t]Ulflfll 'U,m'i11mnblflnl'~ru,tJ.liJ'U mnmu ~~'i1::L VlU L~11 U~Vl11miJjmU'il~1JtJ. tHJ 1 -'!-'!1'U, 

1 VIl~lthiJlru, ~~fi1L'UUn1dtl~U1::iJlru 56 h ~ ~lU Cinn~lU 1Wr1~VliJ~ 1 U 1~ n 162 h-'!.J 1 tJ.) 
o .... 1 '\I..... I 'lJ ~ I~'" ~ iI 

LL~::m1.'l.Jntl~jl.JtlEJ1.h::iJ1ru, 170 h-'!-'!lU "i1.Jfll~1 1'i1::lJm 1 000 h~-'!lU 1 1.1,U 2000 tJ. 
'lI 

LL1.'l::~liJl'dtl~lEJm::LL~ hl~1~lVlj"'Utlflt11VlnnlJ~1.J '1 LWlJ'illn 7 % 'il1.1,~.JiJlnnll 50 % , 
't~ (Environment, Vol 17 No. 5,1975) "1Jru,:;~fl11lJlfl"'tl.JnnL'Um1L~wt'l"'''~lmhlJlru, 

'lI 

lJln;1.1, uruVilL ~tI.J'illntl"''UmlEJ'1Jv-'! 1 'd -'! 't yj~lUjiJlru,riLn~;'Utl~l~iJln L ~1.1,LfiEJ1nU 11.1,LL~~~ 
~ '\I 

I U' t,..o A ..... 0 '"' I,.; I ' ~ 
fltl~"ll1l1'V'ltiU 1 iJEJ "lltl.J l.h::"1l'l'lf'ULL1.'l::m'U,~~LL 1flt'l~iJ t'i l~ 1Ufll1.1,fl tI~ '1J1l1'V'l'1JmUj::'lfl"1l''U 'U,U , , 

,d ... .,~ d ", "I .OJ Ao}... ...~ 0'1 ~ 

'il::LntJ1"llm LU L'U'Yll-lL 1t1"fl11lJUt'ltlflflmU1.1,t'llflq) "i1"Uqj~l'Yll,jmUmliJUt'ltl~flEJULU1.1,L jtl" 

~lfl"'t]JlJ1n LL~::~;tllfiLntJ-'!n"'1.1,E)~flt'ltlflL 1t'llLL1.'l::mn~'il:;Vl1irJEJ~1~'" LLim:;Yl~-'! 11.1,u'il~u"'1.1,~m~ 
'\I , , 

tI"'UfljlmJ'ULnmnnnl1 1';Wru.Jl1.1,tl1iJlm~1UiJln'i1::e:JtInlJll 1.1,1U "llm~ljjv.J~ ~~~~t'l~tI;1-
'IJ 'II 

1l1'V'lUflflt'l (Biological Effect of ionizing radiation) hrntJ-llU"lltl~ BEIR U , 
1972 't;t!~1Jlm~EJ1nvU;1.1,mlEJ"1JtI.J~1 1j"'.J~ 11'il::~11~Lnflm1LU~ tJmLUt'l~Yll~n·niJ'V'l;1l" , 
nl1LnfllJ::L;~ Ll~::vill ~Lnflm1NflUn;;"1Jmm"'EJ1:: Vl1-EJL ~VL~tI~.Jril~"'~L 'il1t]JLfiu If1 t~tJ 
Luvn::Lfin 11.1,m1nlJ11mVl;m~n~EJ"'J~e:JlEn1'tltI '1 tI~ LLt'l~'i1::~ll ~~nflmdWm1~"J,t L~ 

, 'II 

V~-'! tI"'Ufl11tJ'i11nn111';w~~~lUU1~l rn ':1.1, Lii~;Ufl~JLLfiL1l-lm1rilLL 1L;m W;~ 
'lI 

IA A , d I ~ ~ ~ 

'illmLj~U 'il1.1,tlJ m1fltlnLLUU m1'1JUt1.J LLt'l:;m1Udj~LnULLmL'lf~L'V'l~~ 11iJYl~m1nH~ , 

!!! <I d ::t D'J" 0" 00/ .............; A 

. 1.1,tln-oaln'U, iJ qjVll"i1J£Jn"lJUlJ1L UUL 1tJ,lt11flqJtlnU1::m dVl'U,~ fl tI tlUfIL Vlflmnmln , , 
I l;li... .. A ( ... .. 00/ • 

mjVl~tliJ~::t'll£J"lltJ,lLL Yl~L 'lftIL Wt'l-,!"lJID~LmtlJ 11 ~mru,tl1iJl~ tlUL U tlJ'OjJlnm1Lt1tJVllrlYllJ1::-

UU"1JtIJ,rlVlftm~1.1, ~ ~ -oa~ lviiJ~Ultl11tlt'l::LaEJ~ 1 tJ. i1';tIV"'~m 1£JtI"''U,Lnmlnfl'''1Lfl~fl-lU~mm­
U1iJl~ iJt]JVllfl11~Ut'ltI~11"'tI~1.1, 'l Li1.1, 0111'; Plutonium - 239 LiJ,..-u~tlLYl;-l1u Bree 

""v '1t.- 01 ~ A ~ AU ' d 

der Reactor 'il::iJfl1.1,mltJiJlnml 'If Uranium LUUL'lftILWt'lJLLt'1::UCUVllLntJ1nUnl1LnU 

mOl ~m W;JL~tl1';t'lt'l1tJfl"'1L5J 1~tJ1l11iJ'lflfi U1::mllifl; Jmuu'U,~~ U'i1~U"'"J,tUJ L~~m1Uj:: , 
~lVl1vuLLy).JL;m'V'l;.J~liLL;1':u -... .... Pi v .-.i d ~ ~ I iQ 

nUmliJUt'ltl~flmn£J1nUt'ltl1"J,t mnumm 'lfm Wt'lJL Vlm1.1, 

(spent fueil) ~.J'i1::,11LU reprocessing 1~L~LUUL;mW; J1Vl~ nLUUUqjVll~lflVqjfln 
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I.VI~'m(j,nu lrtm"illn'iJlli::~ reprocessing plant ~LWEJ\l3 LL~\l1UL~fl\l Windscale ;\lntl,; 

LLt'l:: Cap,de lao ~;"Lfl~ 1ULEJm,JUfI:: .. j'ufm~fl~ 1 h\l LLt'l:;U"il'ilu"'u~1uflLlJ;mm'~~ 
~ 1 

h""lUL~EJ'm"'U reprocessing ~\I~ll UUm1 l;tJ~Lt'lEJ ' LLf';ril~~'Yl~t'lmCl~ 2 h\l\llU LL~:: 
~ ~ 

ri1t'l"JnCl~';;Jfl~ 1 h\l UElmnn~~5'UL~£JLLt'l:;~ ~U nl~nfl~n" reproeessing plant 
~ , ... 1 ..,~~,::cf ~ ,-,L-I. ~IA 

ClmJ1::L'Ylflt'l:: 1 1J mUUbUU 1980 '"UJfll~ L1':ll'il::lJ reprocessing plant LlJLm~ 10 

h" L~EJ'm"'iJ Reprocessing plant ~"UtlU11~hllU'il1n IAEA (1972) LfltJ Sigvard 

Ekbund (Director General) 

v ., ~! ~ ( ) 

flUVl'il01l1n(lUHi!1VJfl'if'J.fll'W Biological Effect of ionizing radiat~on 

i\l~n~11LL;1L~'E)J;Ul1 'fJ"UmlEJ"lJflJ~ljj"Ja'il::ri11";-Ln~~t'l 3 lh~m1 ~fl ~11~~mJn;; 
hn ~fl-Jn11lJVlU1i" t'lllJ11tl1t;11 ~~nfllJ:: ~ 1J l; llt'l::~~fl~'E)m"'tJ"J::Vl;m ~'E)~'E)~rilt'i'JL "il1QJ 

. q 

Lfiu lf1 "illn11EJJ1WiJ'E)J HEIR (1972) l;n~11CiJ"JJUlm'E)J~ljd"J;~'il::ri11mn~mj~~ 
Unfi"lJ'E)\lnd1lJWU1i' Cl~ 1 U 1::EJ::"1JU 1~ 20-'200 b 1lJ LLt'l:;~lVlj"U"lJU1f1~rl11v\lnf1lJ:;L; \lU1::-

, 'lJ 

, "'i ~ • 1'" .,. _"'..4 "l G 

111m 5 L 1lJ fI'E) 30 U "1f\l"il::'Yl1 'IMmLt'lEJ'1f1fIL U'E)"'il1n~UUlJ:;L 1 Jlh::lJlnl. 3000-35000 flU 

fie.J~ ~lVlj"'U"lJU1f1"lJEl.,jt'lln-:';~fi~ 't;~ lVl1"'Ulh::'1fl'1fUmlJ1m LLt'l:: Federal Radiation 

Council l~f1~JlJlm~lU~l Vl1"'iJt'llj;:';"1JUlfl1.Jnfi~flu '~1"'iJ llfl:: L~LUv.flvUmlm.h::l-nm 
dO 

170 ~t'l~LjlJfi'E)~ LLfi'il::'V'lU11Un;;1u1ijjilJ'1fl~1::fiu'1J'E)Jb'1ni.,j~n~Cl~m~~11h::lJlm 100 iit'l 
~ 

;L1:IJ~ClU 1Un11'Yl~bW-JClT)1iU 1Lfl~t11'il:: 1 ;~ljj"',j; LW:IJ;Ui.h~lJlrn 4 ~~;l1lJfi'E)U LLt'1:: , 
~lV1'l"'U h\ltvi;~lU1lJllli 'il::L~lJl:lni\l;LYiEJ.,j 0.003 ~fl;~1lJ~'E)~Lvl1\i\~L'El-J fi\l'il::L~U 

11 

t~'illmlV\llU"lJ'E)\l USAEC 1u WASH - 1250 ~Ul1'E)U'f1LVlfl~Ln~'illnI:l111J;''lnn 
q 1 

01 9 10 I ""i ~.. ... "l , ..... 

h -J\llU 1. vi~11hlJ1mUj:;lJ1'm 10- - 10- fl'E)U "ll'\lfI~Ul.'llLUUm'Yl~ 'E)EJlJln Llt'l:: 
'lJ _ 

USAEC n'1f1lJ1::L~ufilL;tJVllmLt'l::lj'UfljlEJ"illne.JUflL Vlfl'llm h\l 't ~W1UjlJlm L 1 h~jlEJ 
~ ~ ~ 

,i1U WASE - 740 LflEJt11U1nl.'lnn h.,j'1yj~1'V'ltl"'JU1lJlm~1;'V'ltl"',j\llUmllJjt~lU 500 LlJnm 
... of t;;, , I A 'lJ t;; ... I 

1flfl lf1Vfl..'lrrlVll-J "illnLLVlt'lJ'1flJ'lfUU1::lJllli 50 n It'lLlJfl1 LLt'l::"JflJUlJ'lfUUU:lJm1lJVlU1LLUU 
'\I 1 ~ , 

., .. oA .. ~ L ~ G .~.,.,. 
Uj::"1f1n11.h::lJ1lli 1.000,000 flU mlJe.JU~lLWflLf1f1"1JW\l:: flmVlfHflnmlJ "il::'Yl1 bVlf\m~tJ 

" q 
&:fA rI I .ct t..... 

'D'Hll.h::lJlt1.t 3,400 flU UlfIL'ilUU1:::lJlb'..t 43,000 flU filLtI1tJVllEJU1::lJllli 7,000 tl1U 

'" A (9) . 1'" ~ A "". .,.. .,. 

LV! 1tJqje.JLlJ1nl 7x 10 LLtl::'il::'Yll 'L~'V'lWflU'Yl'Yl1nl1n1.1milJlt'ltJVilEJU1::lJlm 150,000 m 

'jlJtlJ~ Vi;'E) 380,000 m11\lnlmlJfl1 'E)~l.,jhnmlJ;Jl~LfltJ~'E)iJflLVim~u~Lilfl;u 
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t'l71\l'YlVlflVilJfll 
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...l ~ 

'flU '1 "ll'-J'V'le.Ji'lj l , 
0./ 

-iJ 

f1':i t fl"n ~l Til J fi 
.... 

plant lJ"il1U1U 

'tfi ;J~lLtlU'flt 

lfl1mlJl1r1Utln 
v I .... I 

nUmmtl111 r 
u 

c4 v ~ 

iJ'OJ"ilUUU 1Ut'lVl ~ , '. 

t'lmU ~~ut'mfl1r 
I 

Kansas LLflfll t 

n"'Unl1jo!.o1 i. Vitl'llt 

<i I 

fl11lJL ViUl1 fI' 
6' G .... 

U m'llJft::t'mm1! 
~ a ~ ~ 

'YlLniJmm '1fm'V'lt' 



ng plant 

'1.~Lnn 10 

Sigvard 

lation) 

11~~fllJn;; 
. ... '" 

35000 flU 

~adiation 

-rn 100 J.Jft 

I "" 
ltlU LLt'l:: 

...... 
1111Jt<I'illn 

l-J1n LLt'l:: 

lw:m.l 

500 L'lJnm 
I 

'lJV!nlLLt-m 

ll;flUL;~ 
.., 

7,000 t'lm 

50,000 m 

v ... ~... ~ ... 

flUVl'i1mflVl1l1Otfl':ifl"nJnn'iwlh:J.I1w'un-1W Loss of Coolant acci-
'lI 

1 b ~ ~ A 0',4 1 " "... ..,.. .." t.I 
dent 7Wi'l1 L1..ILmm1..l~mru·.6J ~Ylt'lJ-ilnfl11'lJ1tlU 3000 b'lJnn::1 flfl Vl1tlYlft..:J..:J1U l yjYll 

04 10 .,: ) " 
1000 L'lJnm"f1;i 'il:: 1 ~1"'..:J~Cl..:J 1.2x 10 fl1 (curies l~tJ 1 f11 'il::'1.f1'lJl'illnm1LLfln911 

\I II 
10 A .. I A -=i A ..., QJ,ei~ II:l I .., 0 

3.7x 10 n1Lf1t'lD~f1mUli'l "1!'..:Jrllj..:Jt1lntltln'lJ1LYW..:J 0. 0 1 % ~~Jll¥4LL1f1t'ltl'lJJlltJt.ltln"Oij::i'11 
'lJ 

1.., A.., '" IV .. t!;1 A ~ "' ~ ~ A %' I ri I A 

VlLnfltlUmltJ L~ ~Jll1::m1mL 'lfU t.I'il::Lnfi"1JUnflm'lJtl'lJn11~qJLt1tJU lVlt'ltlWUtlEll..:J'lJ1n 'il-i 
'lJ 

ril1vrem VI!1~t'l..:J;UtI~W~"1fiL 11 Lb ~..:JL;tJL ¥4;..:J'il::Lnfim1V1t'ltl'lJt'l::mEJ Lbt'l::~~t'l~tllm..j 
, 'II 'lJ 

t'l';;..:J~~e:J~'lJmtJuuni'lt;,:)VI'lJ~ b ~tl':)~ln¥4t'l"'..:J..:J1Uf111'lJitlut'1 ..:J'lJln rill ~lm-i~il..:JLVlftl~ , , 
A GI I I v td ctI IV I IItIA .d. 

Vlt'ltl'lJt'l::t'llEJ "1!'..:JL UUnl'HL n t-mU11t'l111 Jt'l "J::Utln'lJ1n'ilUL 1Jntlt.lfl11ElfltJ'lf1f1flULLt'l::~Jbb 1fl-

Ylmmm , 

<l ..; .., J!l A ( ) 

- UqJVllmEJ1nUm1n1'il~mm'lfm Y'lt'l..:J Disposal of radioactive watse 

flJ h-i'n ~11·lJ\Hn.tbL;1') 1 LL ~JL;m ¥4~J~1'1;lL;1El"'J~UqJVllEJD'lJln L ~u-i"nn reprocessing 
~ . 

't ~t'll'lJljt)j"U~lU lULL ~JL ;tJL Yl;J~1.;LL;1;..:J 'il::L ~'lJ;t.lL un~ 1U 1U'lJln 
"'0 .., 

plant 'lJ'il1U1n Utl t) 

'1.~ ~..:J~lL UUtl~l..:J~ J~~::fl'tJ-iVll ilinl"l"'flmm ~m Yl ~..:JL Vlftl~ fIl'lJfl11'lJLUU "J1..:JLb;1!l,:) 't~~ 
lmt'll'lJl';ltlUtln 't~11t'lmu~1~~t11'lJnmnUmm ~tlLYl;..:J 't 1't~lfiEl1..lmm;tJ bLt'l::ni'lj1U 

cv I vi ~ A ,J!a .... 1 A At'" 
nUtlElLLt'l111 mm'lfmVlt'l..:JLVlt'lln"J::r!t'llElfl1lm fltJfIl'lJ1)'j'j'lJ'lflfl "1!'..:J "jfj::El::L1t'llU1U'lJln 
~ \.1 ~ <V ~ d ~ ~ I I=l Q,.I' ~ v~ -s I 

U"il'iJUt-ln hl,t'lVlJ1<Stll~J1mm.h:;r!UuruVllUL 'lfULmnnn 1nu 1971 AEC 'tmJf11111L'lftnl , ... ~ 

~mt.b~~1..It'lEJ~;tJ~1V1jVULnUmm;m YlfiJ 1f1mnu~~'tl1~~nu;L1m Salt - Mine l"n"'i 

I "" ~ v';'" ~ '" lV I '" A t; .. 1 1 ~ I t.I 
Kansas lbflJl1tJ 1 UUUUbm t.bn1nUl, 1YW1 Lf1LLEl..:J11 ~UUjL 1mu Ubun Yl1..:J Lllt1l11111ClUtl-i 

nVumj1~')'tw;'l'1Jmil;Ll~UtlU ~-iLUU('lmU~~'t~1..It'ltlfl;tJ 1u~ 1973 Zeller et.al. 't~1~ 
.. I <l!!i... 1I~ ... "''' %' d ~ 1 I 1"' 

fl11'lJl VlU')l mj"il:;~~mnL"l!m l"lt'l..:Jt.b b'Ji'lU 1b';]mu lLl "llJ'1J1 t'ln Antartica LLt'I:;"J::'lf1El VI 

J lbb ;Jt1::l.'n~;';ltJ LLfin't~ l~~t.b·ElvU 11~:;l nfltl:: 't j;UJl1tJ hWUlflfl i..:Jt.lt:~~qJ"nL~mt'lmU~ 
~L;;umm;m Yl;J~ ~..:JL Ut.b~ qJVl1~!l..:J 't~i.'Il'lJ1jCllLn't; 

- ~qjV!lLnrnn"'um1'lJUt'lUf1;EJ 1 umj'1JU~"lL;1..:JL;ml"l~n1'lJ;..:Jmm~m ¥4ftJ 
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- UqJVll~Ln~;U 1Un11lJi~nl'rvilLL 1L ;flL ~~J£.IL 1L iirm 
IJ 

do t.I I -..to A , .cI ~ ...,.. v -C-' 
lJ"J lJU ~iJl1W1n'YlYllL VllJEl..lLLd£.IL 1L U£.IlJUU lh~t1lJlJqJVllLmnnUnl1Lt1£.1..l'Yl~:: 

~ IJ 

G1 d ~ ( ) v 0 ," A'" , 

LlJUlJ::L1..llJln~U BEIR REPORT 1972 L'\AJ11::VIb'h'l'illn'YllLL 1L"lfm '\AJft..l£.IL1L U£JW\llnLL 1 
IJ 

t1UU;1 1iJ::~~1n radioactive liquid waste LL~:: solid waste (Tailing) fl~Lilu~l-
IJ 

~ 0 ~ l!a '4 '\1"'. A ... '" I 

~lUmn LL~::lJqjVllm1m'il~ Liquid waste LL~~ Solid waste U LlJ L~fllU..lmnUlJlm)U 

1 U ~m::~'t ;;W~ljm ln~utiJL ;mmllJU~fl71nm~wm"'uLfl ;mtl~lJln'Hit U1lJlm LL~::nl1~lL ~ U 
,;. .... .., A A ~G1 ,d • IV ,. 
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L VI~flun"'u L ~11::LL Y}JL ;m'\AJ~..l~t11lJl1mm 'tu1;1 um1l'i11::Lu~U1lJ1m \1;) 11lJ'r1~..lm'il~ 

'\I 

m11::LU71 h,lU1lJlm 1~£Jt11L Vlfll~ 1 nmlJ 
1I , 

4. n1'3~mt1'~iJ1nt. fl'U';' '¥lVI' ~ rH1l1n l' '3~'t \'I: 1u'nnm ( Aecident Studies) . . ~ 

.. d!l ( ) A 1 ~ ( nl1fln'l!llL 1flJU Catastrophic reactor accident L jlJ UlJ 1957 '\AJ.fl. 

~500) AEC t;)Y]1n11~m!l LL~::11£J..l1UL11U WASH-740 171£.l~m~n1nLfl~flJ 
ll;lJlmruUj'l-nm~Ulf1L;n L~mnf)fl1JfiLVlf\;U'il::Y]l h'f1UL;£J;1fl 3,400 flU lJ1~L~iJ 

:..I 'II ~ 1 

I Q t,..- I t ~d '" A f 

43,000 flU fllLt'I£.IVl1£.1U1::lJ1m 7.000 n lU71El~mj LL~::11£.1,llUUlJUnl'1f1m1'Mll£.l'r11U 

L~£JfllJiU L ~11~~~lJmLt'l::t1lJlJ~~1U Vlt'l1£.1U1~m1~'t~U 1L ~EltiEl ~fllJl1 U~ 1964 ('\AJ.f1. 
'\I ... 

) 

..,,, ... t; oJ ... , ... 
2507 YllJ AEC Lm~flJf1m::m1lJnl'r'1ff)VlUJ b 1£.1011 Steering Committee lJ Dr. , 

G1 ..., A ~ I 

Clifford Beck LUUU1::1)1Uflm::m1lJnl'J . LLfl::Un1'Yl£.llf11t'lfl1V1t'll£.li'l1U 'illn Brookha 

ven National Laboratory -nlnl'Jfin'l!l1bLt'l::'YlU'YllU11£.1..l1U1U WASH- 740 lV1~ flm:: 

n1111m1"1ff)~'t~l'i1..l1un"'u fl~lJ;UL -i J trltJ~n'l!l1l1Jl11::011rufi1..l1 ~~::l'i11i;LnrlflufiL Vlfl1u 
, ~ q 

mm nmL1J L ~U n11LnrlflUfiL VI Vl'ill nm 1t1 qJL; £.IJIV1~mvu (Loss of callan t accident) 
, ~ '\I 

Ut<l::rllWJrurl11::£.I::'r11,lVl;tlU1L 1m~U1::'l!1'llU ~..lmf1"'£.Ifl~1flU 11 J L yjYhU1lJllliliJ::'tf1j"'iJfl;.,-
'.I 

,::t ... .r::Il -' I f( ,,~ ~ 
'\I 

11£J'iltUl,l'l11flL1£.1nll The killing distance LL~::~ii~flJm1fin'l!llU~ln computer pro 

gram U11n~rl111mL1Jmnn111u11£.1J1U'lJElJ W ASH-740 L'\AJ11::'il::yill iflUL;£.I;1flnJ 

45,000 fl~ LL~::U1L 'Jm ~fl~~:: Lf)iuiUflI1£.l~L ~£.IUL ~11~0) Pensy I van ia LL~::lJ'r1t'11 un 
, '" q 

fifl Lilum1£.11nmn~~::~b'l~~'t~11 hJLyjvhvm"'~U1lJlm'il::~m1lJut'm~1l"'£.I~1J ~~C-lt'lmj~n 
I!I 'II IJ 

~1'lJm Brookhaven U'r11,l SaeeringCommittee Lrut1UmltJflrn::m1lJm1~flJ AEC 

10 

,.. ..., -' v 

LlJmU'r1 16 l)U11' 

-iflnl1U1::"1fm::W1 
~ 

1ll£.llU 

tfu 'YllJn!)VllJl£.ll 

'illn l1Jlvl~lU1u 

ml~rilJ~f1'llflU"lJ 
.d 

lJ1ru"1f~'YllJ AE' 
IJ 

AEC 

11tJJllA WASH 

tal Protectio 

tl1::mm 10- 1 

WASH-1400 

., '4 'G1 '" 
£.I~ ~lJL UU 'r1£JtJlJ 

oA 

5. ~lJV1L '¥I~'j 

f 

LL V1~~~::t'llJt111 , 
.., ..,..... I ' 

lJt.l.fl1 Jt'l L VIm' 
'" ... 

t'l11nlJlJt.l.fl1 J 

'OUu tlfl'tlnt'l::t'n 



, , .. .. 
jL~£JJYl'il~ 

I ciI • 
~mlJU'ill-

'\I 
..., I 

lUlJlmm . .. 

lies) 

57 (~.fl. 
d 

'inmm'EJJ 
d 

lJlflL ~ LJ 
, 

~t'll£J'r1lU 

64 (~,f1. 
.q 

!e lJ Dr. 

Brookha 

l~~ mu:: 

lJfiLVlfl1U 
q 

lccident) 

uter pro 

<i 

~lJYltrHJn 
q .. 

~C-lt'lnnf1n 

L~'EJ1U~ 16 iWJlfl lJ 2507 (ij 1964) LLt'1::'t~n'EJLnflUt)JVllVlmm.h::nlJ i'llJ AEC ttl 
,"'flnl11h::'1flJ1::WllJflru::m1lJnTJ""ll'EJJ AEC LLt'1~~LL'YlWil1n'EJflftlvm11lJ'V'It'1~U',aJlru LLt'1:: 

q '\I, '\I 

A '" .. .. "'!II \I ' ''' .. 
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Ii lVl'rUlh::L 1'1fft1V1"J"~mlJ;nl U11nmt"lU"J::L~U (1uL ;,:Jf111lJU l'OU~L~U) lltmm 
"" at-

111l~~flUfl1EJL~tlJ'illnnl'71;h,1h~~11hlJlm 100 h,1 lh::mrn 2 flU fitl~ -vlm.h~· 
" 

'lfl'lfU 15 ;lum~ ~tl~mEJlu 25 LlJ~'illn h,:JL~~l ~,1cr1L~tJUL~U 1 h,1 'il::mmlJ1L~U 
'\I 

I ~ I 2,.00 

0.02 flUfillU ~ltJUJ::'lfl'lfU 1.5 l:ilUflU 

........ I ..., 

LllJ~~'71EJLL "J ,1n11nUU"J::lJlm 

4 !.~1 (t'lVlJ~'71mL"J,1nl1) nntl't~11~~mfl~ltm"'u fill m"J~hJi.vl~W~;J,j1lJlm 1 h-1 
'II 

vi'lliflUmEJ't~Lnu 0.1 flU ~tl~ nl~l.h~'lfl'1fUtl~Jl1EJlu 25 llJ~ 'illnhJL~W1U1~lJlm 
'II 
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flU Vl'ElU 
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It 1 h" 
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10 rilUflU mllJLLrln.ll,11unl1t11~L~U'El"'Url11mnmlnt11L"'Wl~l,1 '1 fi'El 1~uuh"hJ~1 , 
.ll,1n"'U flJllJVlU lLL ..iUt11~'l11'1fufil,1n"'U t11~'1fl'1fU 1u 1~rJ~~1"~l,1n"U it'll 

m 'H'i1Ul1 h,1 hl~W,lt'i,]U1lJlru.Ufttlfl;!JlJln m'iJt11t1'iJln;'El~t'l~11 flU 4 mu 
, 'II , '!t 

flUmmV,1m~t1n~;1tJ l1fl~~L 1']1 Yl1tlrJ~Ut'l~ 72 flU LLt'l~'iJ~mrJ;1rJ hflL~rnnu 1flm\l.~tJ 
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