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OOTLINE FOR CJ>EN HEARINQSi 

May 27 " June ?, 1957 

• 

I. IDtroduot1an (OJ'Rl prseentation on17, by Pr. Dunham)"* 
• 

A brief diaouenion tor orientation, oovering the to!low:J.ng 1m\JJC'o1 ~: 

A. 'lb• genaZ'8l nature ot rad1.oaotivit7 and rRdiatione 

B. Wtv" radiooot1v1ty end rad1.at1on are anooo1oted with nuolsl'r 

en era 

c. General aapeot.e ot man's relationship to radioactivity and 

radiation from ell souroes 

D. The general n1tt1~e o! the biologioal eftoots ot radloaotiv.1 L~· 

E. The poaaible illpaot ot devolopirtg nnrl un!n~ nuclear onor(J' on 

the health ot individuals and on tho honlt.h and wolfare or. t.h., 

population ae a vhole 

r. be taotora that might be oonaidered in making a decision ns 

to whether or not the hazardo aHoo1atect Hith ndiation encl 

rad1oaot1vJ.ty are vorth r1eking to try to get the bcnofH~ 

expected from developing nnd using nuoloar enora 

BEST COPY AVAILABLE 

•• To be preceded bf oponlng etateaient liy Mr. HoUf!elu to ori~nt fu1· 
tho record the purpose and eoope of t.ho HoPrJnr;s 
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IJ;'l;;· ~:)~~; ,~:=..-, ·• ·'·r.~'.;:(Pr.l~/~i;·~~ but olear, )11th po.ibJ.T aome supplemenLrry 
- '.••. .,, . 

;,(.. vr1ttM diHU&lliaaa and aOlle bibliogNphioal n~tas) (Prollf\bly 01 1 i 

preeentatian by AF.c-designated person, preternbly & phyn1n1nt 0r 

ec1ui'f81.ent)** 
• 

A. 'Iba nature ot 1•adioaot.1vity and rArl'L\t.J.on 

R. Hase, rA<UnUon, and ouerg 

c. Quant.um and o<>l"pusoulor raUiation 
• 

1. Ehargy relationships, the rad!at.lon fl~lcl, 

definition ot roeot,gan 

D. RMot.iona ot radiat.S.an vith •tter 

1. Ioa1sat.ion and enara tnneter (D1bliogl"1lphy) 

a. Datinitione, quantitat.S.ve relat.1onah:\p'1 

0 

b. Speoitio !onbation-detlnition an<l notn r·" 

illportanoe 

o. Olemioal and p}\yaical ohongoa 

2. PanetraUan, absorption, ottemwtion, et.o. cif 

radiuUoo 

o. ~fin1tions, qwmtltat.1vo relatlnnnhtp" 

3. Induced radioacU vi tr 

4. Sttoonda:r1 radiaUana 

B. 'Jbe phonOllellon of radioaotive decay 

1. Hodos of deca,y 

~. Oofinit!ono of hRlf-11.fe, avorng6 lift, rln1w; 

oonstN\t, curio, relation botwfrnn mrsn", '"'1f··i ! r,·, 

and curie qnrrnti ty JCAE 

F. Neutl'.,n l'8dhlt1.on-epeo1aJ. oharnuter\s tiol't 

"'' Dr. G. V. ll!:!nro, DlvJ.sion of Diology aml i"~rflclM, lr; i' .-.: ~ '.: 
available, 

• 

• 
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·:~f;,~· ·: · o. De8or'ipt1oo.of neu~ !1ae1on ai~j'p,utroo cl~ reao1,:J.on 
~ . 

1. Fission, number ot neutrons relaased, energy 

npeotrum ot neutrons, prompt and dol&y"ed neutronn 

2, FDerv..v release assooiatfid with f'J.asiou, diut.r1htrt.lon 

of l'Aleasod enerfrl by nllture (radiation, kinet!n, 

potAntinl, etc.) primnry and aocom.\ary firm.ton 

energy 

). Fl~~lon produot.s; yield vu. mtJ.ns numha:rJ plwntcr11 

<Intl oherulonl propertleo, emphnolr.int: cmch p11.' u~ ·i ~ 

on~ nb.U.l t.y 

a, J1C11\1oi:wU.vo deooy of mlY.1.m•,,n of n n:ii r1•1 

l'I'oduoto, the o:tmpl.o modn~ n uned 

JI. Du11orillt.1on or nuoloar ru11ion anrl t,hormonuclear procnP<Jnr• 

1. Oon1.rnot fusion end f1so1on, .for ox.ample :ln t,.,r.,,.., 

of onorgy apd noutron relanoo ror unit volght "r 

material conoumod 

2. T'roduot.s am\ energy pru<lnc~d, !nclootng Mntrr•mi, 

gaaaa and alpha partiolo production 

). R.adioaotivity of ruoion produote 

J. Part1o1fl l'IQ09lorntoro end. tholr ro1o 1n }'Yt'oclunlnv JnF··i i,. · 

And rarUoo~t.1 vl ty 

JCAE 
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A t.sr~ brief discussion tor orientation, ns follovss 

'-' Controlled f'!ssion renot.ione (Manson noneclict.f or Mark Mlll 1'1 ) 

l. '.!)'pea and oharaotaristios ot neutton ch41n reaotlcmn 
• 

• 
a. Slow, resonance, and tnnt • 

2. Prompt and dela.)'ed neutrozas and ·t.h'Jir rolo in oont1·0J. 

J. OtJiBr obltraoter1stlas of tbeso reactions that 1Bnil 

thatalvea to applioaUcm for control 

J, Other oharaoteriltiaa or these reaotiona tlm.t lond 

thelleelvea to applioa~on tor ooatrol 

4. Charaoteri1tio1 or reactors 

a. Research, toot, power, produotion 

b, Liquid and solid fuel 

S. Sources or racl1aUon an4 rai7.1<'aotiv1 ty hazftl'dn I'r<'IU 

reaotor operation (Bibliogi·apby, recent AF.:C ropo't"t) 

and ansoolated chemical proconAlng and waste dioP""~ 1 

B. Ccmt.rolled t'wlion reaotiane (Arthu.r Ruark~ or Dr. Tuok, N 

ll". Taller) 

1. Ccnt.r.at ooat.l'ol problems with fission reactors 

2. Compare aa potential Bouroe of radiation and rnufo~ 

aot1v1t7 bua.rds 

• Probable oboioe 

a. Time aahedulos 

b, Possible relationship to ovor-all oleotr.Jn 

power supply' situation 

JCA.i 
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' •n, i .:, >4 ! I ~"'!!~"I' ~ ' ?/' ' 

~. •·r ,. . .;,~,,., ~ • <1 •• 'X\;: \ • . . . :~r" · · "~11 . . , .. ~~r:·,. ~ · · / · : (¥ .-
··• Ml!O I' ~;.&~\t,>9~.~lt':)ot·Jad1oao~4.~V -~. nactia~· . (O&"al, •m.tt.~·;1 
""'r•?J·~ 't';1. •,/;' ·~,/;"'°'°!!~ '• "l"\'' ;"- " ; : I• ~r 

· .. ·~ta as needed, extelusive bibliogrephy) (Ilr. Warren W.,nm1;' i r ·~ 

A 1'9'1ew llDd diaoussion of thiFJ topio, ol ting as appropriat,i, r.uch 

1'904mt ttw.tments as appear in tJ10 Nat1011ol Auudellll" reports, thn ll, K. 

Med1oal Counoil report., tm World Haalih Urgnni~nt1on rapoT·t. (nia 1'1'•'' · ' 

l:v Siewrt), the Government of Jnd1a study, Lha atlltomont by Warrr>r1 

Weavv (HMrings, Foreign Relatiou Suboommit.tee, JanWtry 16, 19~?), 

the Bl'itiah Journal of Radioloa (i2, pp. 4rn ... 417, l9S6) 

A. W.turall.y ooourr!ng rad1.oaot1w materials and dooay proclnot,1 
• 

OD land and Wt<n-

B. Ooaado radiation, etfeot ot alt.ttude 

c. Spontaneous !1ss1on and induced radionQtivity 

D. Amount of radioaotivity presont in mnn betore veapon firjnr 

began 

E. Measurement aaothods and limitations of the data 

JCAE 

.. Tentat1V9 
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A. Deearlptian of nuclear weapon 

• 1. DU'te:o:-entiation by type r1·0111 tha paitlt or view or 

• 

fallout efteota, both looal and delayed (relft ter• 

also, of oourae, te tqpe or dotooation) 

•• ~salon voapcm 
•• • 

b. Fusion weapon 

2. H•t, blaot, radlttion, and neutron produot:\on J II 

a bocnb--rough models for attenmtion and soal :h1r~ 

3. D1v1e1on of radiation energy into 

a. Prompt gamma and X-rays 
• 

b. K1.netlo energy of neutrons-ln<luoe nat1v1t;r 

and cause direot damage 
• 

o. Potential energy which will ri!Mifon t, .t 1,r:.-•l r o 

&II I 

(1) 01.reot f1es1un product activity 

(2) Induced radioaot!vity (e.g.' ell•) 

B. 'l)rpes of weapon buNta and their etteot on the radiQtlori nn'1 

rad1oaot1vityr reault1ng-pbl'a1oal and chemical propE:Jrt.Jn'.1, 

ate. 

1. Air bursts 

2. Ground or aurtaoe bursts 

). Underground bursts JCAE 

4. Underwater bursts 

c. Measurementa and limitations ·'" ... ho daU. 

•• Probable ohoice 



(Kellogg, rtMm) 

B. Local fallout (Kellogg, RAND) 

1. 'Jhe observed .follout patterno 

a, Patterno of ext.ernal radlation in Nevnrlo 011 11. 

PPG 

b. Physical, obGl'DJ.oal, •.mu rtvl.1.oohemlcnl 

properties 

o. Programmlng ot looal fallout 
• 

2. 11\e pr.edlotabllity ot looal fallout 

•· Theor, ot prediation 

• 

b. Model• of n41oaot1v1ty withio the nuolear 

oloud (Nevada and PPG) J dependonoa on typn 

and yield or weapon and acavonglnc mato~lnl 

a. Meteorological transport vith exnmplon of 

fallout under different winds and ln rMnnlvo 

attacks 

d. Unoerta.1nt1es 1n mo<leln and 11eteorolor.;y 

e, Woothering and redepo~ition of' particlnFJ 

f. Dooay 

c. Intermedloto and dela,ecl fallout (Dr. Haohta) 

1. The production and diatributlon ot fallout in tho 

abnospheN JCAS 

a. Dependence on height, of' burst, ylold, type 

ot explosion, and aca.venging matarial (1r1r1,v 

dupliooto :lni'ormat.ion to be covered in 1t.rnn v) 

b. Observed or lnfari•e., :•r\Ysicol, ch~icnl, nm\ 

:r.orUoohomicnl proparthn wi 1.b spacial r.,r,,r··· 
r>noe to fraotfon11 ti on 

""'? r..1 
.. => l 
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;'9,f.j!J(~te~~.:·~,at11Datos ~. rndi~rlty 
• • 

. '· 1n tbe stratospbaro 

2, Oblerved clepoff1tJ.on on the g-round 

a. Oeosrapbioal cU.etributi~n 
• 

• 

b, Pl\Y81oal, cti..1•11 and rac\1oohem1oal propo•• 

t1e1 v1th apeoial·reterenoa to fraot:to11ott011 
• 

o. MeuUNment teOhniques a.ncl liodtat.iono of U1n 

data 

3. 1nnapart through and· relllOval tram the a tnosphel'Et 

a, 1be stn.toaphoreJ the stratospheric otornge 

t1Jlle • 
b, 'lbe tl"Opoapheres the tropoopborle at.or~~~o U11! i 

o. Tropoapher1o removal prooonnon; preoipltrU.(I!:, 

Jntaroeption, d~t doposition 

d, Possible rog1ona or phonomona of tmila1lf.ll 

remoftl. due to meteorology nnd topof.'l"Rphy 

(1) Exposure to pre"8111ng vlnde ftnd t,h"l 

ra1ntall 

(2) Et'feot of large bodies or water on 

the diatribution ot fallout on adJoJ n·· 

ing lud areas 

4. Qtvmtitativo prodiotiona of futuro fallout 

a. Paot teats JCAB 

b. Futuro tsets 

• 

~ . 



a. 

(Peysioal 

oba'aote1•ist.1co ol cloud, .tonaation owl oht\racv.tl'lRtfo., 

of pat'U.nlae, tranepo:t"t aud sepul'tfou in ol01~l, nt.(l. 

Details of oui.H.ne to uo supplloll. lJy Kellog? Sonm of Lltl ~· 

is oo\'tlre<l ln D. ) 

J.oOlll Follot1t 

l. Tho p:recUntabJ.1.:tt)' o.r local ftlllout 

a. 11100.ry of prml:lct1ng .t'n.lJ.cmt. 

h, Moda:J n of raclionoti vi ty 1o1\.t.Mn tJ1~1 wu I rn r 

cloud (both Novnde and rnoH.lo); 1lopom\··n'·" ·:" 

1,yptl and ;yJ.eld ot vo,.tpon oncl oca1runr,irip, M.hr · · 

o. rtov.torolop,lco.l t.rar.1opor Ii wl U1 0Xl11Tlp1 on of fn I i • · · 

unrlor dU'feren t wJ.ndu nncl tn r1111tml v'~ n U1rnl..~n 

d. Unoortaint.:les 1n mod9l nnr.l mot.oo't'olol" .. v 

e. Woat.hering Bild redoposlUon of partio1':.rn 

2. Observed local fallout patLernB (1Ulnlng7) 

a, Patt.ems of oxtomnl radiation in Nnwdn nml 1.11~ 

rao1.fio rrovlng Grcmnds 

b, Rodia ti on levelo an 1'unot1on of t.iml'l. Hrirl I 1\1. l · · · 

doso to unprot.Ro'Wtl veroonn OfJ runot I rm 0 r u ~·" 

or fallout 

o, Frootions of fallout d.111m:vnrl locr1U.:v (?) 

d. Footoro ni'footlnr, jV>.U0ma of !'nllm.it 

C. Intermedfll"l:,e ancl dolayccl fallout. (Mnoht-0) JCAE 

l, The ffOlWCO (somo repetition of ot~'ltomrm Ln mrirl.., lu 

KolJ.og) 

" 



• 

. . • 

op~..1.&rio and ui-r.atosphario: dotorminiug 

conditions 

2. '.l'ransport through and remottuJ tl:c.»1 Ula atmoapho1·" (l'n•·hl•· l 

•· '11&8 · ot.ratoaphere (Would it be oasior t.o dlno110!1 

the troposphere tint?) 

(l) 'fl"anoport, m1:x:lng, ponaiblf3 1118thoiln or 

removal 

(2) Storap time J oumula ti ve world-wlrle fn 11 ,,, • t, 

as tunot.ion ot UmeJ prediotionn of ful.111 ' . 

te1to 

( .3 ) !lotu"oers ot intonnn t,:tC1n ; rnon n ur.nrin n ! ,n ,. '11' 

b. 'Ibe t.ropoephero 

(1) Tl'oposphnr1o remoml prooenABl'JJ fltore1~n 

t.1118 

(a) Preo1p1tat1011, .J.ntercer- Uon, tlcy 

dapos1 ts.on 

(2) Posaibl.o regions of unuoual removal (111111!l•··, 1 

fallout?) duo to metoorolC'gy und 1.0P'Jf~r.,i1h,_, 

(J) Moteoroloaioal t.ro ckJ.ng r'l.nd o t.h•JT •.\ir.~,.-: : 1 , 

or t.1·RnDport JCAE 

J. ObRe1•vcrl depooi tlon Oil thu ernnnrl ( F:i .,n,, lmri 'i) 

factor:J 

:, ... 

.. 

~' 
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.f.' 
. :· '"~·t.{:: '.-';1,·u-,.~;b· -'dJ.·,,,_. ioal. 

i'."· .,,,y.,.,.. .. .. , . ·.·.~·J'... . • r ·. '"41V s , 
. t..r~tt~~~;;· ~· . ';. - .'. -~ .. ~~~ 

"'~~~0.;: ·. w1 th apeoial reteren0& to traotiana ti an 
·,~'·i :;.;·! . 
. . . c. Measurement teoblliqUOS and l..imitationA of th') 

data 
I.:. 

(l) gulllll8d paperJ (2) po·l.a, collool.fon 1Jf rd,,· 

fallJ (.3) e11U "empl.eo 

4. Qtmnti tat1ve prad:!.ot1011a of future •fall1>0t. (F;' :;'111l;1" I. ' '' · · · ; 

a. From past toots 
• 

b. FJ'om poas:\ble futUl"8 tonts 

JCAE 

-~ 

---- --:-"'~·'-' 4• ·~-----



1be relatiwi~oe ot exterll81 nuliat1an compirnd wlt.ll 

iDteJ"Dal ndioaotJ. ve emi ttora tor the looal fallout ei turi Llr111 

Sbelter and a~lcUng-wbat tbeU- utt'eo\o are 

Internal era1tteri, rad1oiod1.oe, inoolliltion and 1.n~ostton 

etterna.J. rad14t1on 

• 

l 
I 
l 
I 

I 



' '' . '.' ' , ,. ' ;; ilk . ' •l,;;~yt::· 
;.a.919..c ..... ,::; ~\~ . ~~tToael .. ,~. 

: ' ~. -~1~ '· '•'· . ,• . . 
,.,. ' 1 '•'':l ),,)~;~('-~'.:~:"'· ,•-.:: ~ . ..-~:i:".c ~~ 

....... , . ' );J'allout' JD·~·; ; w~1tbe .. ~g10$1,j~et:l!-n11 

{,:~:~u.i ;,.._ Mu Tc~; mtt~ 8UPJ>lamant, b1~grap~ > 
(;f ' " . . ' "~'!!.,." 

,~ A. .Dlpodt.1cm .OD Md ldptation in aoll and transport b7 eurfon~ 

vater. (nz.. .Alaander, USDA) 
·.\~ . ·, 

1. Depeaduoe an ohem1oal propertiea 

a, Strontim, oeaillll, rare oarthe 

2, 'Die etteot ot rivv bu1e and ground water tlow 

patt8S"Sls J the etteot ot porous substructure such nn 

Idaho la•• J tho etteot of inland oJ¥s auoh as • 

Saltm Sea 

3. m·eot of 110U t7pe and rook structure 

4. Meoha.o181118 tor fallout penetration into the eo1J. 

s. Dloq 

B. b etfeot ot agrioultural pn.otioes on the dJ.st.r1buUon 

of fallout (~. Alexander) 

c. '1118 etteot ot, fallout on vater. suppl1os tor hUlllUl, agriou1Lur.n1, 

llD4 lodmtrial use (Dr. Alaander) 

D. BehaYior in oceanea m1x1ng above t.hermooline (Dr. Rovello, 

Scrippe Institute) ('Written onq?) 

E. &ltl'1' into biologioal. processes j.ncluding mnn 's food nh".t t.n 

(Dr. Alnandar, USDA, exoept M nota<l) 

l. Depooitfon and retenth'n on nrrrfllc~a of v9ga1.nt.l"n 

2. Upt.ako by vegotation from aoil--cha.raotqrfstio1' fo1· 

various radioactive mBter:tnle-d~~nd<'noe on 1w·l l 

oharaoteriatioo--deca,7--biologioal and etfooti~ 

halt-11£e JCAE 



·-

• 

• 

o. Rue earths 

d. Plntonim 

). Uptake b,J' marino 11.fo and algae (Jlr. Rovelle, Ser., l'P.,) 

4. Uptake b,J' antm1a, aoiml prodUtJte, and man 

a. Inp1t10D and 1nbalat1on tbrougb diet, wnt.o.t-, 

air 
• 

• 

1. Rlteation and deoq .in animals UJd cnan (Forrest WoatAt.,,, r,r.c , .. ,. . 
JI.man, Roaheotef) 

1. Diat.l'lbuUon ot fallout. in bodf tissues and mU k ~m> 
• • 

other bod¥ Oulds 

a. Tsndenoie• to~ looal.1sation 

b. Dlpedenoe ot equ1J.ibr1um values upon 

etteot1ve halt-11tn 

2. D1sorim1Dat1on taotars (preferont1al upt.'1ke o.r 
pertioular fallout products b;y part1oular epecloA of 

plants, aai•la, and inan), typee and hov dotermfood 

a. Metboda ot determining 

b. N\1118r1cal ftltlfls for t.he variouB fno1.or~ 

o. nie relative bolwvior ot oaloim l'.lml nt.rr.111.iw 

from 0011 to man 

JCAE 

• Tell ta ti ve 

• 

• 



.... ·. 

. ;i.'.·~ 

, ; '=~~.J£~~f~f ;:t: supp lo 
;{ti •,Iti;,,r:-···«. · . II· · .. ,.. ·r:' · · · ' 

~ .. t, ucl b1bllograPlv) (Dudley, HITJ or Nellll81lJ or We1tem) 

A. Dlatribution, storage t"11a, aod fallout :rate tr.om ntmonph'l\ ,, 

B. Dapo•1ticm ao aoU and plants 

c. D1ear1Jl1nation _troa soil and plants to !ISM 

l. 'lbe oaloium model a1 a ba1:lB far pretliot.ing sr9U 

behavior 

D. Bobarl.or in man 

1. 'lbe radium llOdel u a baa1s far pred19ct.iog St-90 clnrn-1r;ri 

B. Doup ,, t.lndarda 

1. Oooupational 

2. Popula t1on 

a. Faotoro tar genet1oa, okeloton age, etc. 

F. Amount ot sr90 1n man 

1. Observed 

2. Oaloulated 

JCAS 
·• . - ' 

VNotes It is r1Joogni~od thf:lt portions or this topic duplioato oth11r 
portions or the out.lineJ thiB point will bavo to be resolved foi' tl 1 " 

preaeotation. 

·r 
l 
) 
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r... tnot1ona\ionJ long halt-11r1s etratoepherlc hold··Up n111l 

• *1111• Per~ eome repetition ot top1o VI 

lJ., 'lhSentandlng Uld pred1ot1ng the bella'Yior or. Sr <JO in th~ M<fnph ,,," 

1. 'l'h• oalolua ael 

a.. Sia11ar1tie1 and dlt1'ereneo1 in bnhariar, St' ~1' (.11• 

bo JnfiU•OI Of oelO!Um in f'Oil p dietJ dilution f'IP11 

d1eor1111nat1on • 

(1) Dependenoe or oocurrenoe in anilllft.l en<l pj "n 1 . 

• 
lite on '3ala1um 1n .oil and diet 

(2) PrAot1oab111t.y ot cont.rolling oa011rrflnri. , ,f 

ar9C b)' add1np, ('laloiurn to ..,u or dlet 

On RllllO'f'lll or S1'9() tn>ro tQQdnr oalolum com,td1Jntl on" 

d. raotore artecting uniformity or vptale ftnd ,..,t,.,1'.Win 

'bJ •n 

2., Var1at.tone of ar90 lrrel ln 011Tiron11ent and in un "" n 

of t.l11t1 •· from a tev nontho t,,, tw or three yeon 

"" Hol.rJup in etnto1phf'Jr~J nd•onct1Te d4tf'sy 

(1) Pl'ecUct.ftd 1'allnut. flpr n f\lnct.ion of ml d•w r.ri•1 'I:"""' 

b., f:r!ente Of rfltt!ntion o[' fnllout, an Dllrfe11en Of Hf,.. >.r ~.I ,,n 

o,, 1'epoe1 Uon in m:nmne ni- n t'unct1on of ag9 tind t J '\"'" • 

r,,. Oh,,srvocl oneurrfllloe ot Srqo in eoU, fnfld, nnd mnn (liri,,,r mw-~ 1 :: 

vi th det.\U"l<l l-Ti tten wppleiMmt) JCAE 

D- Predloted aotrurrt111ee f"r'Olll Vll'!ftpona "· .... hold prlQr tn l'JH 

1., Relation tn accepted <ionctimtre.tion 1tandar~a (the b'lr.! • 

or which 11 to be dbcue1ed later) 

. '·--- --· --~- ~~--:.:·:: -~-'!~---.- ..... " ...... 
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1. ,~-11re1 atnto8J>her1o etorage, ob1Jttical properUeff, 

lda1lar1t1ee to potAe11Ulll 

A, ooourr1Da• in tood.'uPPlieeJ probable aouroea 

l. Applloatton ot alailaJ"ltf to potaHlUSll ln dinouss\on ot' 

behaYlor 1D b1091»bore 

c. Oblel'ftd oaourreno• ln tnnnana .. relat1oneh1p to aaceptablo 

oonomV.t.lon•, on 1-•1• to be d1aou11ed later 

D. Predlot.td oooun-•o• in hunwm• as a reeult or veppon• tHt.P 

pl'lor to 195'7 

JCAE 
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vrii;ten suppJ "· 

Bl"uea, ·· Dr, 
·, 

'· Bl'1etlJr rav:t.ew oba1n ot event&' 

1 • • 
Phyaioal etteote 

• 

B, 

2. B1oohemioal and ohemioal af teotl • 
) . Cellul.U' etteote 

4. Ef'f eota OD vhole organ1aa 

Process ot p}\ye1oal interaotion 

1. SiEQ11.f1oanoe ot alpha, beta, ~llmll'tJ rayn 11nd no•1: ,._.n.;i 

in tbis prooeaa 

2, S1p1t1oanoe ot theae.l'al• w1 th rognrd to poflat:rn t.k·~ 

and whet.lier 1At.roduoed within the organlnro ot' ndr.l11'' 

from tho outaido 

c. a.iloal Nld bioohamioal obaDuea 

l, Direot etteot of ionizatJ.o.o on vital oell molecHk·1 

2, Indireot etteota as a reaul t or ionizaUon of vs t.Qr 

1n the presenoe of ox;ypn 

3. Rslat1oaeb1p and !mportnnao 

D. Cellular ohupa 

l. Ruge ot aens1t1rity ot cells 

• 

Uet moat sensitive (gonads) to leRst oonaitiv., (nrirw, 

musolo, bone) 

2. Ilolnte sensitivity of nuolouo to cytoplasm 

E. Ef"teots on the vhole organian JCAE 

1. Range ot survival dose on tnaIMmlA (p,u.lnnn p1p,a 7:('0 -.·. 

rabbits 800 r) 

2. Coml'Bre with non··mammalian radiation (virus 1, ooo, Ot '<\) r ~ 

• 

'70 

• 



".f 

3. 

a •. PoiDt out ~peo~~ TUiatioD ~ position or 

lllU 

Cll.1.oioal a)'Ddrome 1n MD (nausea and vom1 ting, 

hematopoiati~ depression, epilation, bleedlog, oLo.) 

a. Special place ot hematopoiotio response to 

radiat.1.on 

b. I.a t.e affects 

(1) Reduoed longovity 

(2) rroduo~\On Of leukemla and nAoplBBmr. 
• 4. Genetic attects 

a. Natural P'1Utat1on rate (2j) 

b. Dose naoe11ar1 to double mutation rato ( 50 r) 

o. Apparent lineU' non-threeihhold relationship 

botvegn dose and genetic ef feot 

d. Cumulative character of gan~tio etreote 

•· Meobanioa of introduo1Dg and elim1nat1ng 

1111tanta in the genetic pool 

r. Relat1onahlp between acute 11nglo rl\dlation dose and ohronln 

prolonged radiation dose 

G. Desor1pt.1on of affects bf faJ.lout. frODl Jl1J'o.11h.1ma to C'..ftO l.l ..,, 

eto. 

l. Wha11 a:re the oritor!a tor p1ckine out the harmful 

radioolements inol\ded in fallout 

H. 09nlll'81 discussion JC Ai 

l. J\11 loll level effoots are ext.ropoleUons from offod., 

at hlgher levels. How secure in this oxt.rapolation'i 

Dlsouss 1 ts re la tionabip • · nun-t.hroshhold ohar&c t·~r 

of genetic erroots ~1-



I
.'.· . . , 
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•· 

- 3 - • • 
2. Aro thero any diatinotlonl between temporary encl 

• permanent (long term) damage, bt'tveen repairablo 
• 

and 1neperable domago? 

). Aro the1~ special ori ter1a tor small groups of 

inrll vi<\uala aa comparA<l vi th lttrge popul n Uon r. ,,, ' l.h 

reget'd f,(', radiation. e.Dooa th<" c\1,,tinl'lt.J.on nppl ,v 

only to genetic of reota? 

JCAE 

• 
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i. 

' ' <'i::SVo):.t;1.1h1:1tteota ot Rldiation on Man (Oral, written supple-

ment~>w blb11ogrephy) (~. tauristcm 'J'a¥lor, NDS) 

A. b det1Ait1ons ond models relatlnr~ the 11mount ot demage 

to the bod1' tn the Utount and lc:!.n<l of rarl:J.at.ion Ol\URlng 

the dU18p 

1. !Xternally oaused effeo to 

a, l>e.f1n1t·ion1 ot the units used tor dose rote anrl 

ou11mla ti ve doHgo J tho r, rad, rem, e to, 

b, Appl:toation of these dof:f.nUiona to oaloula t.:tug 

t.otnl doae ratoo and omulat.1vc donr.ie,'O rcc-rnltfor 

i'r~>m novel'tll kinda ut radioaotivlty acting 

axtornall.y at cma tima (o,g,, gnmma nnd noutrons) 

nnd cumulatively 

o. ApplioatJ.on of t.heso dof lnH •. 1.m1n Lo Ol\loul nUng 

1.ho tot.al doee rates and ounmlnM.ve dosar,os t"P.m11.1,. 

ing fr.om one or novera.J. kinds of radioaot1 vi ty 

eotlng at oneo or cumuJ.at,ively on geographioally 

dit'fereat part.B of the body 

2. Intarnnll)' caused etteots 

a. Definitions ot tho unlL.o usn<l for ooncont.nUon 

antl body-burden meaauremnta owl the 111odo) s f.or 

thono det!nitions 

b. RcJ.ntionehips bot.ween tho il1_tern.!Y:_and ~tei:n.,pl 

measurement unito, and the rolationshlpo botweon 

both and energy un.1.ts nml rl\di.rmct.ivity un1to 

{ouri.es) JCAE 

o. Application of these de.Cinitlone to a:Uculattnc 

t.o t.Rl body-burdnns amt clan ages resulting rrolll thl'l 

I 
; 
t 
! 

- I 
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dapositad in tho se.me or <.U~ffn1•ont. parts o.f the 

bod¥; 1Jl short the cnnult.it1va a1'teot ot sev-eral 
• 

eleinente ~posed upon the oum:ulat.ive etteot. 

ot ai.ftGl'ilag ~ looationa 

d. ApplioaUoa ot these det1n1t1ona, together with 

those tor exte'l'Dal etteota, to oaloulate the 

ourmJlat:he internal-axtemal dosages tar one or 

sewral t:1nd1 ot rad1oaot1T1t.7 atteot.iDg oae ar 

aewral put.a ot t.be boc'1, simultaneoua}Jr and 

omulat.lftq 

B. Die anmpt,10111 and models bebind the eatablielwant or 
atandud limits ot expo8Ul'8 am/err dosage and/or bodf burdnm1 

• 

1. b hlatorloal trend ot the standards and tUture tren1i" • 

2. 'Die wlldit.,. ot the uNDptions now used 1n the lieht 

JCAS 
3w 1118 probable tl"9Dd ot standards f~ the future 

a. Will 907 nev •tandarda ban to be det1Ded and 

given a ftlm beoauae certain k1nd8 of damage 

aro not .oov sdequa~ proteotod against 

b. Can the various staodards now 1n exlatenoe be 

re.:ikod 111 8UOh a Wtq that the moat. aewre alWOJ'8 

covors the next moat severe? In other vorde, if! 

thore any aabigu.1V as amnng tho vurlouo stacd"l"rl" 

arr to vhioh appJ.7? 

• 
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'Die U, s., u. x., and U. N. e.t.tit\¥1.e on tbe ntnnd.el'do, 

tho \"\egreea ot agreement and dir:i1Jlp~c01Ueni. 

•• 

- --~ . . --: ,_ --

Are antipatbiee oonoerning such amttero ao 

vea.poDI testing pol 101 likely to dovelop betv·Jen 

th1J u. s. and other govornment.e, 01' bo~r~en t.h~ 

u. s. and states and mun1o1palit1a• e1mply 

beoaUBe of a dU'terenco in tolero.noo !Uiltff 

( etan4U'da) usod 'l 

JCAE 
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•·· 

Ill'~ otreow or apoeure:or anillale and:mllfl t.o high lflnl,. or 
t . . ' 

., ndi&UOD·f'rm 80Ul'OU nternal to the boc:t, 

1. a...& and z-radia\lon - 1,nttroae ot radiation eic~no~" 

a. Jallout on l'.arehall•••• Rongelap, tJterik 

b. (Loil Aluo. 1noident1?) 

2. Beta radlatton - bum• 

a. Marttball••• 

b. Other "'IXIUlplee, human b~1ngft and msimale 

• 

11. Poea1ble 991'11 ettHte ot npo1Nre \.o hiCh leYele ot radiation fro~ 

radloaat.lft rnRterial• "1thtn the body (~•nrplee?) 

G., Dtllqed ettent" IJ\1-, .tther to ainglt1 TDaDftiYe do11ea or to rrot.'lot.r11f 

ohronio apoauro J flnmterat1on of et1'eots or 1nteroet J <109'!! f} c-p~ntl ... 1 - ., 

le Su 1'f Of the nature Of g•etiO effeota (Supplementltry 

•twial ehould be 1noluded 1n vritt• et.ateatflnt) 

2.. Relationflhip ot radiation otreote to natural P1Ut.nt.1on 

(tt) Prfll1toted 1Aoreaee ln wt.at.ion rate ae " rt!tml t, of 

~"t1nated iDorees• in radiation 1.-rele trOffl rti11 nut. 

). Btteots on populaU.ons •• 1nd1v1d\IA.le and •• a Wiolft 

~~ Aplaetia an19nJ.a, lwk..ta, and oanatir An ft rewlt of expo,,,·rl'I ~., 

n.dlatton 

1? Humftn nnrl eni..l crperlenoe JCAE 

2., ro.,,. ftl. i.:hloh obeermble dan1p,fll 0<1cvre~ rftlnUon11ltl1' .,r 

prohel'>lllf.7 or duar,9 to doaf! rnd dot1e rater liatflflt r-.~Jo 1 .. : 

doubling doee•s relat1oneh1p to t1s1me 1rr.d1a~~ 

• 

lo RelaU•e 1..,ortanoe or oanaer and 19Uk-1a under "Y'l1'"1m1n ~ ---1:, 
oond1t1ones ~al eourae1 expo~e or var1oua er.! i.i.1:r.1 

----~- ----­
·-~-----
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pt, •k•1.ston, tlVJ'oid, at.co 

1 • Rllduotion ln lire acpeotftnon w11d1 t)' or r.oncept At low 1 ov.-1 n 

-x , ( rnorosim RMSiat) (Part Two) 

A. Method• and Stendard1 or Radiation Ptoteotton 

lo Rl•torlcnl trend• and deBor1ptlon 

2o Bado aaNWptiana and phllosoph,y 

J~ DeMrlptlon ot nn•t atandarde 

• 

a. <;)lant.1tat1Y• 1tat .. ts1 rRdlat1on tJ'Olll extan1tiJ ,,. •·11~··11 

~" tln1te or ... eurement - ooncept. 

D.. Kh11l1 of radlat1on and co!'1fU.t1one ot npnsurt'I 

d. nt"'J)J.if)'1ng fUlltUmpt1.ono to obtain prnnt.1cnl •t~Jltlr1 1 ''" 

n., n1cJ1at10ft from lnten>nl llOUJ"CUI" 

f,, Meanlna er mx111M1l pemJo,,1ble dose; Hfftt.y fMt.on 

g., ODoupatlonal ve. mYironmental etandarde 

ho rrobabl• trends tor the future 

n. Poeelbs.11 ty of hasarde dt1e to lw le•nl ft~onurs 

lo Thr~"hold conetdernt1one 

Ro llhJ do ve not )<tt(')V. vhf2th"r or nt1t tl'"rtt J e n t.h·· .... ·' ,, •• 

l)onnldflratlonn pro and c-011'? JCAE 

attnur.ptSon (apropo1 threebold) 

---------.... ,..... 

l 
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\f;::l;re;r~("' ._· .·';J:n~:/ · .. 
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. ,, ... : ~:' t·l. ,.s;. ' . :.'·'~;J: . '.· ' 
lllW!tJe. .. { .. !''A3ie otfi. .;:;,f-.(Oal'.fi.Mtt1*i,'eupple-

·. .. . -" . ';,/_~ :". ,J•>" . ' 1·1-!JI. •. ,\ > .. n)! . i>·· .'' .,~..... , ,, ...• · 

::,~.~~~).J ·fJ1bJ.~·Maobta~:~~~"'~::·x~;1~~~ 
-·· v.,.'\ fy . , - f7i-''- ' . : ~1;··\-"'. • l 

• 

A. Wbat,.18 the· over-all etate ot our Jmaw!edp!J.n the tollow· 4 

1ng areas aDd 1A related anu ot information: 

1. '1118 amount or :radiation and rr.dioaotivity releaseil 

by veapana tired to date 

(a) By- the U, s • 

(b) B¥ others 

• 

2. Th" asnount of locol and dolay'Jd .follout. eras.toil by 

tbea• W8BpclDI 

:J. Whe%'9 tb18 fallout 1e 

(a) How much has Claoqed 

{b) Hov mufJh has fallen out and where 

(o) How muah is Rtill "up there" and vhore 

4. What has happened to the fallout that baa .tallon ont. 

(a• ) --""' ,\,...;.._ Hov muoh got 1D eoU QIN w~. 

(b) How llUOh got OD pltln te 

(o) Hov much got in the oo.tan 

(d) Haw much got el8whoro 

( e) Jlov muob ot all this bas decayed atter 1 t 

teU out 

(t) How auob ba1 cliNot~ a!teotod man as 

external ndiat1on 

(g) How muoh aA internal ra,lla t.1on 

5. 11in mecha.niamo bf which tnllout, ~ts dlatr.lbnt.f'l•' 111 

' the atmosphere and on the earth JCAE 

I/ Note• 'lbe met.hoaot preaontatJ.on and diacuos:ton of tJ1ln aaot1oo 
111 not at all 1'ot.t.led Yl't, 

'· 
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~ . 

The meobaniemn by vhicb te.llot.1t pte 1.Dt.o tm 
bioJ.9i1oal prooaseaa and to nwu--or getB tn man 

directly 

7. 'l'l1a rneclJ8llisms b;y vbio.b e."C1iomu-e to fnJ.J.out, le,.t\n 

8, 'lbe amount o! damage, it any, tba t llHUl boo SO f.~r. 

• sutt...S t:rocn tallout 

9, 11• •ohlnillU and aaeaeurement or biological damng~ 

troa racliatica 

B. U11Dg the Jmowlodp now available, hov well con one pt"fHlin :.~ 

and how would one-at, l.eaat in pr!noiplo-predict t.ho fnll{'" · 

1. 'lbe aaount ot fallout still to tall out from \rnnrc·:•r1 

alreaq ftred 

2, Wbozre tbia fallout will .fall out. 

J. What will happen to 1 t 

"· Rav much vlll d90a3 or otberwiAe bo hnrUtlPn~ 

b, Hov muoh will dil'octly afteot un as e:xterw11 

rad1at1on 

o, Hov much vill dil'eotl1 afi'eot. man nn 1" l..twnn l 

d, How muob damaee, if aiv, vlll Mn outfer 

.troa it JCAB 

c. Using t.be knovledge now available, ho11 much l:nformation 

does one need to postulate oonoerning the cbaraoterl!'ltlcn 

ot Muro 1'0llpou tiringa (test 01· var) so Uvlt or.a c~uld 

:•~¢.r-;y-~1.~ !~~t~ 
' ,.~ • I .. 

---:~- --- ------ --- -
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<'. 

·., . • .. .,~~·::,Jo\~ .... 't· ' . .~- ~ . 

· · · '· · · ~ vi tll~• certainty ap,Pl'Qpi-iata for polioy-mk!ng 
' • 4'-·i;.' 1J-,. 

puripoaea tbe"-1ue sort of 1nto:rmation (as diecuased abo1ro) 

toz- f\lture .t~p'I 

l, In tbo prediotion possible cnren '1BOU111.'ln g nnlirl\i Lor.l 

inforation oonoarning t.he f:lt':lng charaoterJ.otioo'i 

How vmald 1t b9 inade? 

2. Is n postulated all of firing (yield pot' unit 1.lr ') 

meu.!ngtul? What cloee "present rate of tiring" nr.'-'n'1 
' 

Is a po•tulatecl rate ot t1r1ng onf'tioient. Wom-it.~ r' I 

b7 1teelt tor mntdng.tm predict.ion nomecl here7 

), ltow does one tako into aooouut suob problama r..n llh"'11 .., 

.. ,_ . . ~ . : 

oitea o£ tiring, tiring of veopons whone charactr.r:fr ·.~ .. ~·1 

are not known, ditteranaea 1n weapoo11 typo and bw·!:l' 

4, Are 'tbe proscn·t. or1 teria tor biologi~ ddJMgo Dnrl 

the moasuremante pertainJne to biological doamrJ 

adequate so that one eould pre<U.ot. vitb tho c:o.rt,q~_.,1.y 

named above tho .rut.ura hllznrcl, if any, owing to !'n t 11-r" 

voapan tirings, oven 1f. he could forecast hO'.f r.uch 

fallout tlm'8 would be and whet 'Would happen to 1 t ·; 

It they an adeqUAte, vhat ia the psttorn tor pnl • t •·, 

thom t.ogetber? JCAE 

5. It one had before hi.maelt a working dof.h\l tlon r•\ 

J1H.gsl that was eat!ofactory from a morAJ. or ~t.ht,..,'. 

social, political, and eoonomlc point or vlew, nn11 : ! 

this detillit.ion ws stated in terms or mea1mroebJ.P N' 

l'>bservable phenomena 1n nnturo (in«lltrilar, mRn), do- .. 

i 

I 



XI.(Qalatd) 

........ 

011ffioient 1Dfcmuation exist so that ho oonld 

datermlne--witb the degree or 091''"teinty nnnaod l\\}0\~ ' .. 

whether or not a baaardous aituat1oa exiota now or 

will exist 1n the tutUJ'e for vnr1oua posDiblo oirc11r::­

atnnoea ot ~oapoa firings an<.\ rad1oaot1vo fall.out.? 

Could be determine the degron of huU'dJ 

6. U not, 11 it possible to state wba.t 1nformt:t.on ~ll 

laokiDg and hov 1 t might be obt.elued? 

JCAE 
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A. Intormation eourcoe 

1. Must private re1106roh grourn depend on t...'10 govr.J !')-

111ent, part1oularlf the Ar:c, for most of thnjr cJa' ,, ? 

To what extent doAs the tloptb end bro11Jth C'f th·~ 

e 
reeearoh progrwn rest. on what, the govnr11111nnt. J:1 

willing to turn over to pr1 vate res1Jot"oh o.L•gr. 11 J :-: "' · i 11~·c ' 
•· 

2. At'9 eoientitio Wormatlon 1mcl tir1d1nes arlO'pint 0 1:: 

and promptly diot.rJ.bute<l and available? 
• 

3. Tr> whnt extent are go'l8rnmonl. al.asnlflr.atlrm ,, P• I 

<> lJ.ar 1nfonnat1on!.w1thholcUng rooobaninmR ln l.N fr" l w 

with the distribution or iufo:rnvition to tho pt1l·l I,. 

and to acient3.t1c groups7 
• 

4. How muoh and vhat kincl of date on radioaotlvo fn l ', 1• 1 

remains olaeei.fled 'l \Iha t jua t.11'1oa Uon ls gl vn; 1 l ;y 

AEC and other govenuaont agonolen for cont.. 1 nu.,•l 

ola•aU'ioation or such foformnt1on7 

5. le 1.ntormation exohango oooUTTinr, propor1y h0t·"'e"1: · · 

U.S. and foroign countries one\ tno ti, ~I. 7 (~hfo; ·'·· 

Wnrrnn or 111uril'! t..on Taylor) JC A E 

6~ Io tho U.S. ndc·qnl\toly roprnnc>nt.od on lnt m·11!1 q,..,,:' 

aclRDt1fio and poliey-Mlidnri i:rourn r"llnti:-d h 11, • · 

field? (Sh.ioldo Warren 01· J,nurlrton 'InylrJr) 

B. 'Ibe rosnaroh programi What is th•~ oxt'1nt of reflnnrf"h ··. 1 

rauionct.lvo !t1llout. rl'obln.1110? 

k·. 

I 

i 
I 
I 
1 

-· 



;._,J·! :!·~r 
i•lt-'!~s..>- when it 1a l'eqUired to aot on tbe ODO hand 11s nn 

ngont in ~eveloping nuoleai• weapons, anr.l <'ll ll•:1 

otbel' Jllmd as an agont in prov:tJing fJ&fnguA.r.<\;> 

against weapon hazards? If' e. oon.fl1o·t. dooc eylr; t., 

whnt ,.,ould be etfaot1VD WtJY'1 of l'81110T:lnfi O" "1. i """ 1 

m.tnillising 1t1 

2. Uov much of the research 3.n l'aing dona liy tltA ru1•·1: 

atAnt end bow rnuoh bf prlvate rasoorobt groupu uniJ"lr 

govomment apouoorship and wi 1.b govarnmont flu1tl!l 7 

3. Are tbero aer1oua aot~ spots 111 eitbar thff exporl., 

•ntal or tbeoretioal aapoote ot tho 1oienoas TA 1. 'l f.n. \ 

to 1'allouts in part1oular aro thore any UV\ t, J. 1 r.1 ti. 

o thorough undoratand:ln" o.f t.11.0 olT111Bn 1tnc! 111 l .t l:" r :; 

polio.r implications ot the fallout pi-oblom? 

4. How well 11 the rosoaroh p1·ogrnm in belnnoo? 

S. Ia the general lawl of the i~enoeroh progrnm nrloqn'!: ·~ 

1n viev ot the obri.ous polioy 1mpl1cat1ono or .fo1J r.nt 

1n such areas 58 veapaae t~stlng, nucloar vo~~~nu 

bnnn1ng, o1nl de1'onae, tJ1CJ st.ookplla ~pant.n.>fll 'lt"!·l 

tho aasooiated produot.ion c~psl>llit.y? JCAE 

6. Ia tbs eoope of inquJ.rr brood enough so thnt H '" 

not 11kel7 that the u.s. ooul.d be 8Ul"pl"iseJ b,y an 

ffOC\1113' using the propertlon of fallout.. in n !tmnnor 

that va havo no notion of hov to oope vith? 
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8. Shou.1.d'tha U.S. prepare tbroush oooporative prograom 

to pn>0818 samples ob·t.ained fl.•om nll parts or the . 
world? 

9. Al.•e federal tuadls mado aftllablo for research 1n t.h~ 
• 

1'1e14 ot tallout adaquat.1¥ protaoted 110 that what 

11 appuentq made available 18 iD taot ovailablB? 

10, I• aoopentiaa betw'!'A SoTIJJ"Wnent and non-govornmcrit 

8ponlozred NIBU'oh adequate? 

11. What, U UT, data should be sought attar urgently 

on P'Omda t.bat it .-r neYV ap.1.D be available 

•Huadns teete oontinue; that is, what Til'g1o dt\~ 

or what at.ok poiAts should l'9 eatablished? 

12. 1.t tbe reaearob progra111 is ina<lequato, ehould Ccmcrn~•A • 

incnaee appropriations tor such research? 

C. JCAI SntoratS.aa 

1. Should t.h8 NIUlte ot reeearoh OD ndioact.ive fall­

out be -49 awllable to nnd reriwed b7 the J CA r. 

aa well aa tbB AEC? 
JCAB 

2. Would the creation ot a 1pea1al camittoe of 

aciontleta be an ettect1ft way of renewing 

1a.formt.1an and NBolYiag ditferenoea ot opinion? 


