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Thia ia the o1rculated agenda tor t.he JWID-Oabr1el Cont 

wh1aJl I hope all el JOG ba•H &Tail.able. The •tartinl bo 

wrong, 1\ WU a wtaklt ot oura and I &a •°"71 80 1\ -.::i~ 

11C>m1n& aeuioa will b4t a 1*lt bour aborter an4 I • go 

The purpose ot the Gabriel Project JOQ probabl.7 Jmor, .,. 

b quation ii whether a atoa1o war lAadll t.o wideapread 

ot humau lite Mpe.rat.e from bl•t. and Ol"d1nar7 bcmb ettec • That 

u, tor exa:aple, whether the radioaot1vit7 in~ bJ' 

exploaion ot atom.la w.a.pou u dan6eroua and at. what- .LB•-

beccn:iee dangerous. Jlow, there N7 be other upecta1 I • 

Lalejiaza bare - which are nonrad1oa.ctbe ~ 1'h1ch aigb\ 

•orldltide e.trect.1. A suggestion ot the Coloool•a - 3aet. 

at.cc1o weapona1 I t.h1nk a Yer'f 1ntere•tln& oc.1 11'hioh ...,.,.~., 

wideapn&d erteot.I on the cllm&te. ~ there are n.riona 

the Gabriel Pro.j9ct which are nooradioactln, bu\ I 'bel 

aoet. 11.kelT that. the 11e>at aericiUa ettect. ot tbl a\old.o 

in t.:. prvrince ot Gabri.el will be the qu.ti• ot n!''.l.Glllt.ue 

r~t.1v1t7. loll the pmpoae ot ~ lU.nD..oabrl.el is 

th1a probl• 1n all 1te a.speota 1n a 81Dll:4tr atuq and to 

the ccnolui~ t.o \h9 Division ot B1oloa and ledic:lne, 

'l'uhiniton UC, an4 tM u.s. Ah- Force I bellne 18 aleo 

:ln it. There haft 'boen aeveral Gabriel atudie• in the p 

have been Yflr7 good, I tbink, but which have had the com11C111 weaknea1 

tha\ thq did not proceed to a t.estlng ot the concluaio • We have 

taJcen the point ot rlw that. no .zatter how reuonable a t ot 
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lnBt1 
( cont1nlltld) 

(' ... , .,. 
L" 

unmpUoaa la that. 11111.can r.an, 
it. U N MrioU a qQntiCll tbat. it. J1tUrt. be put, to aper 

*'· se th• PU1'J><ll• ot the JWrn-Oabriel bu uaen-...... ,. 

eet up an experi.atal tu\ proera to det.erlline whiah o 

varioua poadble seta ot .. RJ:lption• one aight. lllkw in 

of the Gabriel problea. ~()we •hall be d1acua11.ng a pro 

the point. of rlew ot w?ult we may- leam !.n the ht.we mo 

rroa t.be poin~ or view or Yb.at •tt know now. I thl.nt o:~ 

attack 

quite certain that. the e&!"lier Gabriel oonclueiona are p 

rou~ rt&t.t.. I believe that. the dat& w1ll probabq Sllll~ml;. 

the correctneH, but it 1s just that the probl.es !1 such 

ono Ulat 1f t..'lerc by :ury <X>ubt about the correotneH ot 

as&mpt.S.ona we 111W1t settle it bJ" direct experlMllt. Th 

a new al.ant. ll'bieh •• hope that the P.A..!D-0&.briel rill 

into this prcbla. 

'!.'e haTt a.eked JOU &U.t.~ to CQS8 here t.o help. ftw &t Yealt.b 

or uperleDoe repreaent.d in th.111 rooa c.n 1n a abort. 1 I ihsu_ 

tell ua whether the d!rectiona we illt.ead to \ab - that 

directlona whieh pr-op-a11 •• intend to recommend• are 1 

right.. !here a.re sOTeral basic que•t10J\8 1ny0lved and 

cose .r1J1o during the ooune ot the pr .. ent.ation. 'I'• ho 

agenda rill prOY• ue!al and 1ntereet1nc and on th• aeo 

ban nt. torth, tor the attemoo11 aeaaiona, aorae d1scua 

OD n.rio-.:8 prob1-e We int.end to COll'Y'9M t.hia IKIJ'llllll 

11)0 t.hU attemoon to present. • Gort ot 1eneral rnin of th• 
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mole probl.91. VeclneaSq an1 ~ vU1 be t11Ie4 on 

are 4etall, wt h \bl att.ernooa w hope to apU\ lDto • ._ 

ot H"dnen or &oudoa P'Dlll on Mftl'al ml»Jea'8, 

t1rn of the• 1a oomaeotea vith the .n.oz.oJocT pu't 

pr1nc1~, the aeoonl om 1a a surpllnc oa tJae wrJOVMMI 

buia, t.be ~ u a probla ct the ....,_D\ ot ·the *P1-

tbe fourth 1• om vbich w viah nov to deter until, aq, 

~rrw afternoon, thon&b then sq be ee. hall~ Cl1llOJlia10 

upecta bu be9n preeeDW, perhaps. U then 11 UT 

aee turthal' ve ldght, 41aoue1 lt, bat J think a\ the ._ 

v.U1 put 1\ ott untU tcaeorrov af'tvnDon en the ~•aiti 

pollq programe. 

I\ -:r be rather U. ocnswd nc. lid I vcul.4 ratbllr lJJm 

1.DVe4ace J011 pntlemll to om uotha, I vill ~ 

w • voulA 7011 a1Dl1 hold1Dc up 1f1f1r baa!• or .t.'11! nc I 

v1U Jut p 4oVll tbl lln. &cm of the people _, be a11ed. 

Jtoll call. 

4urb1 the mzt. two Dr t.hrM Aq8, U 1""' \IOul4 9lb DO 

p;;ur putiCNlar tial4 at !nteren, Particular~ U 

crit1c&l, it )'OU 4cnl\ 8P'ff with the prehDtaUoll or 

ccnolmicm ant vrite theH 4~ aat law tha 't»btna 

, .... ,.,. 
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th&\ w au w;e \bm in t.be preparation ol the t1mJ. IN!llm'4. 

!lda1 I thiat, vcul4 be om eit the an wlmbla cc·_.,.,,, ........ ~ .. • 

to be mda aa4 I hope then will be POUih \19 l.n 

aftel"Doon tor 701& to 4o thJ.a. 

V. bne, 1a ti. diebe""'nc ct J'anel J) tor tc4q1 a 

reat.tribatica. !beM aimnt gentlema •laote4 Ola 

I vo1ll4 nu•at that TCU 41.atrtwte 7fJUl'MlTea ..,. 

three panela, tr JOU 10 cbecee. I think that th• ....,1114o41i,.. 

probt.a bu ffJ7 biptrlant upectl vb1ch J011 ai&ht t 

terut1D& ana 1n vh1oh 7CU ldght be mlptUl. the pro 

JDl&AZ'Gant ot these aall amounta ot n41cut1vlt;z' 

an iirrclve4 in ec.m of t.heH ·~ ml&ht &ho ,~ .... .._ 

._ ~ J'l>U. an4 the Panel A, tddoh h prinoipall.1 • 

ai&h\ alao be ct tnt.rest. to .JOU. 

.a.ton w d11ban4, in abcut 20 a1mte1, tor acnd.DC 

beg1D the toiwl preaentatton, I voul4 lib to ra18e 

tcr TOW intor!SUoa aa:I oomiderat.ion, a rather ,._,,......_.. 

ficat1oD que11Uon. V. ban tvo parta to tb9 b.1'>1-r ... ~1• 

that abitrarilT 4ecide4 all th9 419._s,,.uon of atmd. 

tba' oocwre4 ill the tint vaek an. ~don of a 

voul4 be vbat w oaJl..S 1oca1 41.at.riblUcn, an4 th1a 

autcat.10All7 be oluaifie4 intonation. Aal tUn w 

I 

, 
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the dt11ea'-Uoa Gt 'bcU 4elria on a v1c1R bu1a lllP\ 

be uMl••eit1e4 t.ntcnaUoa. ?mctar a1 the JUl"PDMf of 

Cabriel ue CC#D09.l'Dll the llctopM !molw4 t~ 

..,., litti. poaldMUv Qf reT•l1ac 8:111 4etaill ct cur 

penomJ. c;paratiou. U. snoocqaUon Cf th1a ..,..Ucn mT•
ffrT larsel.J from ., OVA personal fean th&\ the a.u..16Sil¥.111~ 

of 4olni '12e teaU=g aal ~ an 90 area\ ~ l 

be. ~ 111pcaaible to 4o 1\ OD & o1uaUie4 buta. 

tb.19 1- th9 queot1oll I va= to lr1QS Wero the aroap f, 

70UZ 1.nrcmatlon am eom14wat1on, the quoat1oJa ct • 

1\ .... D9ceB8U'J to deolala1fT 1\. 1cv, t --' JIOiln 

that, it. la net eaU.nJi' a cpet1oa ~ Jt!SUUCftD J>.AU. Oh¥ 

d th1a pc1D\ I lllgbt alk Mr. JixrM S-l'""wJ to a dll a ~ : :__. · 

IJd'cr-.Ucn DlftaloD ot u. '11Hhtnpo11 ac, &al u ,_ 
ebJec\ I vouJ4 like J'ot& to .a a aort ct clet1zd.tiw .ias-.. 

ot tbe ~, CQtaide tM R!SDICm> DAU cpetloa, 1Kl+ll• 

~ be 1mol'f94. l\r t.be 1191'1 tb1a ooDtennoe ltlelt la tatblr 

cluelft.a lnf'Or9Uon, th&\ la it la a.1n4 t.ba' \be dUl\ellla9 

r;f th1a oonterence 110t. be pit 1D the newapapan. 



S.A I.ISB-aRY I lflo. Chairun, thS.. ca be YeJ7 br1sfl¥ atat.ed 1D Ua 

aa1a oatllnea. There 1a qll1.te a bi' ot parUcularba 

that could b • don• it Joa want eel to plunge 1n to all ot tbe 

poaaibllit.191 ot trouble, not. 111 the field et rnel&t.1 

technical aa\ .. ial that. wollld aid the oppoe1t.1oa, bst. 

field or J>81cholo(ical up&ct. at home Ind abroad. .t\ 

your 'bu1o probl• la t.b&t. there u ea unde~urnnt., 

eround swell ot uneuin••• coin& t.hroagll the populati 

auch out.aide err rational conaiderat.ioa ot llbat. t.he hUl&rdA 

and ~he ettects ot ato.1.e weapona uploaiana an. P 

it. coaea a11t. ot a auperat.1t.1ou leellna aad att.er ~t. 

tore, bacaiea ot tb1a 1de& a type at reuonins that. 

••f>OD• explo.don bein& tol.lOtfed b7 t.omadoea, bein& to 

b7 ext.raord.1.nu7 raina ban been the cause ol t.hoe• th 

It. haa bffll quit.• Woilbleeme '1d.a spr1nc Ju~ troa the lhe• 

wlUJ1• ot baru:D.e ot lftt.ten trca people who are no\ 

a\ all, who are q'd.te •inc••• 1*t who are quite dopa 4' 

about. their beut that. atc.U WMPOD8 uploaiou are 

aponaibl• fer ••th• eDGUll• and oqht, to l>e at.oppe4 

Thie hae mud.tut.ad it.aelt 1a atateact.8 ot two Coner 

"9n1 and l.ett.en haYe coae troa Congrenloaal COllllit 

the Air Force, the An17, th• ••hr Buren and t.ha V..C 

ukinit tor atatement.• on whether or not. t.here 11 a coo

aection. 

' , 



ORIOOS1 

SALISB:JRI 1 

Mq I ut whether t."11• 1• an •rcua•t. tor or qaiu\ 

cl.&la11'1cat.ionf 

Thia 1• hard to understand. Ona dou not. coabat preju 

wit.h absence ot atud7• 

On• doe. cambat. prejudice •1th tact am the point. here 

unt.11 the stud¥ 1• co:pleted •• do not. have fact. IOQ 

a thine that. 1• 1n procea• at becoad.ng1 no~ in proc_eee 

bel.r.g md the ep"CUlaton go ahead and •peculate about. 

t.be propagandiat.a in th• intamat.1.onal t1el.4 10 ahead. 

uae u. as • club to beat. 1ou with. There 1• al.eo, 1D 

domestic tield, a erorini feel.in& t.hat. the fallout. 

haT• bad to pq conaider4bl• at.tenUon to tbi• idea 1a 

ami-cmual report.a - both Lhe ~ff!lt.h.t whicb a.nntYlr'lm 1a 

J1.DJU7, and again 1D t.ha fourteenth, llbich will app 

Ja.11'. The atirr1nc ap ot mot.bar round ot diacueaicm 

wbat. are ~he hasa.rda 1A advance ot b81.nc able to NT • 

nadf baa rev.-J.ed1 t.hua and ao,• 1• llkel.7 to be ham.rn. 

rat.Mr t.han helpful. Certainl.T, I abould think t.hat no one 

would aq t.hat. llben the ree11lta are obtained tbq ahoul be 

withbel.d, but. I do t.hink t.hat prudent. people wU1 aa7 \. 

until 701l t.lo have result• in h.rmd you don• t. t.oucb ott 

· · ' - · :~~bcui..tion on t.he subject. Jfo•, 1A the 1nternat.1onal 

g 



SALISBO.Rf 
(cont.buled) 

f -<'.!BJ I 

tield J'OQ 'bave, ot cour••• tbe po•d.billt7 that, •• 1D th• 

caae ot h pl"ll warfare propaganda dr1Y• ot Uie Sm 

groQp, thia - it aTOftd otf1ciaUT and ude a poild. ol 

openl.r /tr all the world - mq be eeised upon and aade 

ba1u tor anoi.lier t,pe ot propaganda c•mpaign and .. 

1uttered ccm1derabl.7 troa th• germ wartare cupaSp 

are •till n.tt•r1Di tl"Oll it in the 1.at.arnat.ional relati 

field. Thu• are the basic t.hings clear out.aide the 

poeiUon ot 'llbet.ber JOU want. to withhold Uu tact.., th• 

techntquea, etc., etc., trm the world for putpoaff ot 

protecting our llilit&r;y and technical poaition. 

Thank J'OU• Ir. Sallab1U7. The prlncipal isotope with 

• are concerned ia •trontiua 90 - •• will be .... la 

10 what. ww are talldng about. ia collect1n& 1upl11• to 

d•t.eraine th• diatributloa onr t.he world arid part.t~dU•~ 

in tbe bioepbere and part.1.culal"q in hwaan bodiee ot t.h 

20 7ear 1aotope produced in 1aut.hinc Uk• S perc111t ti 

Ji•ld troa ordinaJ7 at.Galo weapo119. tb.h 1• the probl 

ge\ Ula S&11plee and to deteraine what. 1• the dist.ribut. 

and what. la t.he 1'8ealt ~ ~h• tiring oft or •om• Ii<> bomb • 

low, t.h• prenou Gabriela indicated that. there would be no 

real d.aqer. Tb• eat!Jaatea n.r1ed aoullbat., wt t.he7 

qrffd that. the p-eaent lnal ot radioacUnt.7 18 likel.7 t.o 

b• Ter'T a:nall. Ia t..hi• not correct.. ail'! I don•\ belle 

q 



LIBBY 
(continued) 

YOIC!1 

&lfT ot thea had CIT nal 11'0rriea at the pnnni t.1.me. Bow

trftl'• thw• 1• eaoqh •• a result. ~ the bomb• t.hat ba 

aho\ ao that. W9Can arunrer th• •err important. question• 

would be th• diatribu t.1.oa it 7ou did haft an ataaia 

you see, thCJUih n are T&rf much concerned in det.."""ILM&.•• 

11J10unt. at at.ront1WI in 7our bonca •• haTI no !ear that 

&mO'J.nt. to be found ohould aura anyons, ao 1 11r.:>nder, 

S~li•blll7• whether there isn't. ~• unneceaatµ7 •01"17 

th• magnitude. It ,youreallze t.hat. <tver,yons llbo wears 

wristwatch has llUCh aore railoa.ctint7. e~aare t.o r 

act.ivit.7 than would result from this kind ot t..'ling. 

t.hb is real~ a Y&r7 tiJJT amount. ot mat.erial, I t...dnk 

this put.a it. in a verr difterant licht.. Ot courae, rq 

par3U&S1on about it 1a a question of thet neceasit.7 ot 1 • 

Dr. Bue;her• I belifl'e, teele t.hat thia r.iq not be ao, 

the samples can actaal}7 be gotten. It. la di!i'1ault t 

to aee hOlf these samplPa can be gotten with au.ttic1ea.t. 

patch and in llU.t'ticient. number ea in a n.tticiaati, 

economical tac:tlon ao that one can proceed with this u 

on a clusitied bu11. UXJIUUlfltl:IJJliD 

It 701l 1l'Ollldn't. aind sir, I would like rou to 1111.k• a r 

or two abou\ thia - it 7ou wie.'t. The question is ot a: 
concem. I would like the whole conlerance t.o think a 

t.b• 
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VOIC~r 
(con tin\led) 

BUGH~lh 

It. 1a1 1n rq opinion, perhapa true t.bat. we jut. oan•t. 
\ 

thia .. .., on a clau1.tied baaia. IOlf1 I _,. be quit. 
"' 

about this - 1\ is a question ot procur•mt ot th• 

a queat1an ot whether you think 7aa. can procure enoag 

trora ill over tha earth~ pzirticalar~ t..'le t.,.,. of h 

in or<ler t.o r.ake t.l-tia aC.1.8\.:..r«:ant poeai:~lt!. 

I think, as Or. LiblJT hu indicated, t.he diacua8ion 

~ the problem ot classification and each at.ten ot 

will C-OJri8 aoaellbat later after th• program it.aelt, t. 

ac1ent1t'1c orientat.ion of it, bu bgcoae aome1'bat. aor 

1n our z::iads. For that rEt.ason, I t!lirJc ha baa choaen 

that pa.~el concerned wit.b \!10!3e thinp actuated. soaewh t. laWI'. 

T •• point.a tbet he raues are, ot course, YJJrT pertin 

the progra with 'llhic!l we are concerned and Mr. Salia 

made clear aoae ot the problems which are not related 

ac1&Dt.1!1c 11ne, bu. t do conoern theaael:n• with pu:1 

lat.ions am political. queniOJl.8 in which t.here an &bl a\ 

endleaa ramif'icatione. Froa th• atandpoint. ot 1etUnc •t.er1.al, 

I h&H telt. that. a tint thing u t.o define precll•l.7 \ 

Mt.erial •• need. what. mterlaJ. we wieb to han and tr 

and whm ~• do nab it., ender what circumatancu net. \ be 

collected. HaviDc decided tho1s thine;1 ~en one 1a in 

position to consider llhat. are the ways in which one c 

to a ccw;:ulate t.bU mt.e,~1.al - tog et.her vi th the nee ea 

I/ 



~1J:P.IR1 
(continued) 

doc1111mt..at.ian ot 1 b IOUJ"Ce and mode ot collection. I a quite 

prepared t.o agree that a 118tell ot aapl• collect.1cm 

in 1 ta~lt cludt1ed. 11 UkelJ' to get into considerabl 

than on~ way to akin Af1¥ particular eat. once ;you get 

t.bat concrete problem ot how do we do t)ji8 particular I• 

I, t:IJ'BAlt, do not teel part.icttlarlT appreheuive about. ~ 

problea ot saoplin5 coll80t.ioo llithout publ1oit7, u t 

the obJectina are concerned. Or. Libbr bu msit.1an8d. the 

import.anee or securing hu:an mated.al an! ..tiicb ls, I ~. 

' 
•• are gain~ tor, 1• an evaluat.ion o! tho h•.man risk 

attandil a large ecal.• atcn1c weapou program, and, of oarae, 

be..~1.nd t!lat. then lies our judgement• as to bow axten81 • the 

1"1011 atone anera proiJ'U 1D th11 count.IT u7 be " · -j · 

t..1"\e hWl:m objecti Yet ia oertainl.T pertinent and Tctrr n t.e 

t.1le ;>oint. The probla of obtaining h1&1UD sat.rial 

usu~ tar more dU'tirut. than t.hoae ot al.usitioati • 

Those ot 70\1. w!'lo r.a:r han from time to t.ia• atte:p\ed 

a•ltopsy ut.erial, for exaple, i."l this count.rJ "1U a 

that t~• problems YarJ rraa regioa to Hiion of the o 

am actual.l7 !roa CCEl!Ullit.1' to oommnit.7. There ls 

d.Uticulty, tor example, 1ett.1ng autopq matarial1 I 

apuk1n~, in universlt7 ccimmun1. tie• where there &H we 

known mttdical. 1chool•, llhere the idea or autopeiea bu 

i ... 
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BWH!Jh 
(conUmaed) 

deftlope4 OYU a oonsidarable ~od ot time t.han t.he • 1• 

la a rmote oomun1\7 where MnJ taot.ora coae into p 

baYin& nothiq to do "1th t.h e question ot •edical mot

Then are ftl'J' ~ ditticul.ties 1D Ud.a area, wt I 

teel t.hat •• can aol'Y"• th• md, just. 1D passing, rec 

7011 that ••have operating 1n Japan at. t.he present. t 

progra npported by tb• Dblaion of Biology and Medic 

deTOt.ed to the stud,y ot the bmun at'tecta, in a long

•eMe, ot t.he bomb• ot Hiroehiaa and lagaeald. That. p9ll'Mno1111• 

dou involft a sn•' deal ot aat.opa7 work and hGIUUl aa 

1'l'Oll tha\ aource, a\ least, I think can 'bo aawred. w1 

nry 61"9at d1!.t10Ul.t7 at. all. There are some ot.her ar 

where n can obtain buaan mat.erial throu&h other t.ypee 

furu)t.ional approach rel.a t.ioaahip. In ea.ch eaae a llbol 

or special probl-. attendant. traa that. loc•U\)', b.i\ 

are not clu~Uicat.iOD pTOblea8 in t.bat. aaae, ad t.h97 

rnolT• around other utters, ao that I think trca -., • 

poin\, •• I look •' the problea ot aaaplinc, I c..W 

agree •Uh Or. L1bb7 tha\ ample. are tund.-ant.al to ~ 

progna and 1111ai be obtained. I aa pel'h&J»9 not quit.9 • 

1>99•1.ld.st.ia u he la, t.hat. Nllph• can?!ot be collect.eel .-

there i• widespread WoraaUon. Tb• problma ot coope 

ot people and oo on a.re, ot course, complex onee. I ho 

u the Pl"Oll"Cl 1• aon clMrlJ defined that. epacU'ic ob 

are naaed, the we W°'1ld bo 1n a poaitiaa to diacua1, ti 

1.3 



BOOHD.1 
( coa t.irtuecl) 

LIBBY• 

auple, with t.b• Departamt ot State nriou penona 

ma\ come into tbi• aon ot t.liin& md Jut bow • 10 

to do particulaJ' thinp. 

Thank ;you - Dr. BugbeJ-. I would llke to eq that. .t h& 

neYer had a1>.7t.h1Dg but. re•~ tor the •&ni t.ude ot th 

problmi. of prNe11tinc t.hl.a task or request tor Worm.a 

to the pu.bllc. I ba.v• neyer been conv1.nced that it 

be pu1. into the papera. Iha t. I woald sq 1• abaoht 

ueea t.1al 1• to be able 

be able to help JOU• •ow, I don't. know, aa,b• 1\ woul 

be•t thing to put. it into th• paper, but. I h&nd.'t. that 

particularl,r in mind. It waa .more a que.tioa or being ble 

t.o tell peoplo trlll'lkl)" and clearI.r t.ha t. 7011 were &tter 
90 

Ir • and 1lh7 1'0U 1191'9 attar it, and whJ 701& needed the 

aa&plP.S and then t.har m1&ht be able t.o gift 70& bet.t.er 

thall JO• '-'!lo~t. about. - and aight. t.ake an anthu1ast.1c 

t.ereat. in helping 70'11 md 111nd 1~ \.o J'Oll and pq t.he 

Uu•aelvea, and lt ao\QallT coaes. The goTIU'IJMD\ 1a 

letha1911o A1' ot proceeding. ThinES aea not. to happen 

8tJ¥ ala<::ri t.T trequent.17. It. ia so diacouragiftl tor an .-ael'1 

mental un to aee bow alow]J" thing• happen tbroqb the 

channel.a o! the 1ovenuu·n~,zmd t~1• ia the tear and alm 

cert.aint7 - t.hat. tbla elolmeH will result. trara claasiti Uon, 

and this 1a t.he buia for -.rr remarks. You juat. -.on•\ do u .• 



LIBBY1 
(COD t.inued) 

It. 1.m't. that 1\ couldn't. be puahed through lt 7w r 

want.eel to do it - and giYe up a lot. ot other thinp -

lt. jut. won't. be don• eu117 md •ell oa a clu.Uied 

t.hi• 1• rq po11t1cm. 

• 

..,, 

IS 



LIBBY1 

BLIGHElla 

The u1D ~ ot the earth•• •urtace, ot oourH, 18 oc 

1°" tb1.nk1 11r. lulp, that•• could obtain aaplea ot th 

water troa the top of the bottca,. that. 111, t.he nn]1' t 

••dJJDanta, and ot the aicroacopio lit• 1a the aea? Co 

obtain tMlt an a clueitied baai.9! Y.:ill JOU tell M •ha 

own elant would be about beini uked to !urniah t.hese • 

(a) OD t.h8 bu11 JOU .. ,.. told it WU OD a Sz-90 US&J 

7ou were told ••• I don't. know what JOU would aq, Dr. Bua:ter 

that. it wu ••• ror general purpceeat For cl.aaa1t1ed p 

1'• have some programs, tor example, dealln& w1tla quantl 

trace elMOnt.a in hucaan bodiea 1'roJI ftrioua parts or the 

1n which•• don•t aay ••'re atter one thing - we•re t 

get u auch 1.ntormation u •• can. In the ur1oe field 

l1D the aame people not. onl7 to take ~. bu\ to think Sa 

tema ot their OllJ1 1ntareata. 

LIBBY1 (or IULP) Bu\ tor uurple, •uppose 7ou were uJd.n& a cndae o·lt. et 

Fal.le •••••• (I u;r 147 tor the net. ot the people here 

lb". lul.p 1a cameoted with Col'lllbla and the OONDOll' 

('b) 

with arr. Dring.) lbat. would be JOUZ° el.antT You aee1 I 1111\u.& 

•&7 that. JOQ would react aa tollona You would N71 a 

do tb111 but then toraet about. it, and 7ou wouldn't act.wWF 

take aif7 real 1n\ereat 1n it, and naturall7 it'• real 

tor 70u to take 80t:e cores and atrain out. th1a tine a1c 

lite, bottle it, and then \o bring back these uq gallo 

water 1n barrel•J it'• real trouble, and 7ou tun wouldn 

"''"'-~·-·' - -~ :":; ':"~:'gy 
~'. 



LIBBT1 (or ltJLP) pt uoand to it, whereu it J'OU wen interested in 
cont.irNecl) 

LIBST1 

av.ti• aasq problea and reaJ.1Nd t.bat. the oce~cn.PV 

\hen ,,.. no Jlinor intereat to ocMnognphJ' 1taelt 1n 

renlta ot t.heH uu11 - t.ba\ JVU aiahf, be ao 1nteren 

Mb tlw meuurement.. 70uraeltJ not cnl7 collect the--~ 

but io rtght t.hrol1th u and rurniah th• data. 

TOUr reaction ccrrectl1T 

Prett7 nearly. In the worldwide &&$q1 I think the 1m~JioCU·•" 

point 1a that. wo •re on a claadtied buia, and 1t would 

hipollaible tor theae reaearch ahipa t.o get a wide enolJ&h 

di.at.ribltion in a certain. period ot U-1 whereae ii JOU oul4 

just aak mv ah1p or a ujor line and ordered •ome barre 

on board aiap]J because the captain was interested 11l 

problea, 70Q could pt. a complete aamplinc ot \be JUuti 

a matter ot • C01JPa ot aont.he. lber.u it 1W- had to• 

a par\1cul.ar clasa1tied ehip to ret these samples, 1\ w 

70U JMl"9 to do the ._ thing. .A.a tar u u. bottta 
. ' 

are conceme4, that•• a probl• ot tecb.n1.Que1 and onq a 

waael ~with ftrJ apec1al equ1pmnt to tan it, 

a1&M oaq want. a tw aaapa• m.,...7. 

I don't believe 7ou would have 8t¢tt out. a clauit1ed Tees • 

You would hue asked Dr. lul.p to han i1Yen the •uples 

bia kDcnr1nc wb7 1'0U wanted them. Ian•t. that what 70u wo• 

domT Or J'OU 1rOUld have giYen hill an excuH ror that a&m:r;:t.e 

wu~apart 
Deo~:~:~y .. {· ,..~ <-=·"'"''f'':~y 

P'~··· ,. 

/7 



BOOHEJll 

LIB5Y1 

BACHER1 

debaUnc a oonpl• ot dqw frcn now. B~ I doo•t th1Dk 

once n p\ thill Nllple of aea water tha\ we woulcl oont 

ouraelYU atrict.17 to sr9", and, the oPPQrt.unit.1• would 

too creat to do other things. I think we•d be intents 

the organic conat.ituenta - ele:aenta which are present 

nrious am all amounts. 

Tiell, I •a not. sure that, unlesa eomeone el.a• bu a po 

cament, then'ia m7 purpose in continuing tb.18 diacuu 

at. the moment. 'fie•U have thi• pm1el perbe.p8 tomorrow 

noon or mqbe Thursdq, but thie will be t.he onq tbt 

whot. '1"'0lJP to di•cua this. I would aucb appreciate 

learln& comment.a cc thie point, end it an70ne bu an7 

to make •••• v:r. Bacher, would 70ll care to ub a remari:f 

doD•t want to force 7W to, but •••• 

Well, "1'errinc to a remark \bat. Kone SaliaburJ' made, 

aa lone u one 1a uld.n.c a ~ ot a •it.uatlCD, it•a pl"Dd1m1w. 

1n not. 'beq tcroed to ub premature concl.wsloD8 to rro 

annoancemente and diacusaion.91 etc., and I think th1a wu 

point that he wu tr71nc t.o make. Thu ii oert.ainlT a m"lil!An· 

thinc to do. On the question or how one coe• abou\ co 

samples, etc., I have to eontess sufficient 1snorance of 

proble:u inYolved hen that I don't think I'• real.17 e_,..__ 

to an op1n1on, but it ,.ou look further ahead in the prob 

when 70U com. up with some anawere, and know a Utt.le 

11 



10ur 00llelusian1 are, and then have a problea ot tinal p 

relations, ••'re faced 1lOlf with a aituatian 1n wh1.cb 

probablT no area in where there 1• mortfiocum pocu and 

undaratandin& than ln the general probla ot rad1oact1vi 

it.8 etteota on hwu.ns. And until•• are able 90aeholf or 

to put down some ot thia JqBter;y - awroach Ud• prvu.ii

a little detachment. and a little ~nt.and.1.oc. n Pr<>balCl.J' 

never aolve tho final problea - thia then oom• back q 

the tinal problem of public relation• - and I'• aure t.ha 

that •ta&e Hr. SaliabU%7 would agrM too, that, J"OU're go 

have wide .dieaemination, much greater W>deratanding ot 

problems ot radioaotiri.t7 than 7ou have todq1 and th18 • 

onl.7 be done it a good deal ot this probl.ea Ind it• •~iu.u• 

lai4 out 1n the open tor .more people to Jcncw. So1 t.he 

ot what hapfena in-between olitht 1n part to be Judpd no\ 

'b7 the problea ot the ilfticultiea ot collectq umplea, 

also b7 the tact that. t1nall.7 tha 18 socethina 11here the 

u golnc \o haft to bec0ia mch better educat.M \ha it. 

1t it'• Pin& \o ~raUnd what tJwt problea ot the M 

It .._. t.o • that probabl.7 here the 'roup a\ RA!I> a 

gain b7 mald.nt;: public todaJ' a large fraction ot what,,. Im 

Just to alleYi.ate public concern about. the matter. 

···~ 



LIB9Ya 

I dQQ•\ t.h1nk ••'11 ever Jene. about radioaot1nt7. lot 

that. fte:tjbodT will be aathtied. I th.ink that. 1t we w 

dispel U.ae tear11 that exat, •• muat publlab the t.at.s 

learn \hD. Because ot public relatlona, I think that 1\ t. 

quite clear that 1n trying to aa7 thine•, one Illich\ sq 

J11ueh. 'lhen aolDDbod7 publiah .. prematureq t.bat he bu a 

!or cancer, be certainq does not do ar:q toocl to t.he aec:lll.qll4 

proteanm. tt, howner, had never bean proposed to COlib& 

nil b7 cl.us~ rea.arch on cancer, but b7 the 1IOSt. t 

and better UDCleratood .methoa of professional ethics -

do that. )"OU are called the name which JOU deaerve to be c~~ 

It. aeeu to me that insofar u public relationa d1tt1.cult 

are concerned than 18 no doubt. about. U that. t.be7 are t.ftlllallrld· 

and that the aa.t caretul thoucht should be giTen to the• 

rel.au.on.. benr, it alao Hem to • that one of the &Ul.J'DllP 

crit.1cina that can be leveled acainat ue, 181 tba\ we kMp aeon\ 

que.tiona which innuence the weltare ot the populatica ot th9 

earth. And I think aboft all, that I would 11.ka to aM 

Jmtiticatioll tor thia criticin 1.a &YO~ I beU.-nt t 

todq we know cough to Cluiet dOlrll a lot ot the doubt.a •h 

n1a\ nm 1n the a1.nda ot 'YUJ'7 intelligent peop).e. I 

om ahoald be 'NTJ caretul about what one 1a aar-n&~ I 

that arr, attempt at keeping this general discutud.on aecret. 

giYe r18• to the king or auapicion which then rill die pr 

••• which •ill then. I should ea7, will die YeJ'7 Jlueh bar 

the completeq unjustitled accUJ1ationa about gera wartare. 

Der.art~e11~fe'~~nt.a r-:·<. . . are 
hn• cortee and 



U1.L001 

111• presentation ot th• result. ot the RA.HD-Gabriel at'Qd • The 

tire\ hour rl1l be dnoted to the local problea, that la the 

fallout in tm tirat. tn daya. ~. Will lelloa and bU 

"• will have to go rath~r tast. in order to cover tJw wor 

lar.\ HYeral aontha in an hour or ao. I'• aoing to llT..ml'l"'U 

over, 'Yef7 brien.71 eome ot the work that. we•ft done. 

tum it over to Bob r.a.pp, who will tell )'OU 1n a little 

about sample ctucf7. As aa..e ot JOU al..rP&d7 know, we•..,. 

I'll 

&rbitraril7 diYided the Gabriel etudT 1nto two parte. We feter to 

them aa Pan I and Part n. Part. I concern.a the ear}T t 

b7 tJdJI we •aa the fallout which occura 1n the t1ra\ tn hoan or 

dl.7•1 and Par\ II, the world ride tall.out, whiah ••'YW be dJacuas1Jle 

t.hil 190rninc •stl.7• There ••• • good reason tor tibia d1 1.don. 

Firri. ol all1 1\ ftSld that Par\ I, the earq tall.out, c 1114 be 

omaidered a \71>9 ot WNpCD etrect, L'1d ~retor• 1\ wu 

that it would hue to be k9p\ clu!ii.N.od in ll08' ot its ••~Lii 
--

Alao, ... knew \hat. t...'iere waa a good deal~· data AT~ 

cl.08e in tall.wt, due tc> the routine checks that are aade 1&rimma. 

tea\ •it.es. So n telt. that i \ was a food idea to treat. 

aeparat.aly, and what. I•• aotng to talk about 18 Pan I, 

tall.out. 

Just to throw thi• pob1- into room, let me mrrt.ion a t t.h1np 

that. I th1.nk an un1Yanall7 knarn about how the Kiaterial broucb\ 

D~n?rtment of Energy 

~I 



don to the gro\lDd in the tirst tn houra. · P'int ot 

kn'9 that. it aand set.a 1nt.o the cloud mder ~ r1ght a 

••'ll spec1f'7 what 1heH an later - that it aq- COGbine with the 

radioact.iw material llMl _,.then br1.n1 t.M radtoaotin 

down t.o the ground, du to the tact. that eand, at lnet 

u large moudi to ran, and tro• th• height ot the ns. 

the ground lll1'fhen tl'Oll aa hour to tour boura atter ah 

Another Saportan\ iSieCh&niam llhioh u universal.17 recogn1 

way tcr brinfinl down r&d1oact1Y• 111&terial, u rain. H 

don •t. ha.Ye YeJ:'F IWl7 well doc\1Ul\ted cue1 where rain ha 

radioactive •terlal down to the ground, ao 'We c:ui•t rel 

rerultr: trc:a the test mites 1n order to eart.ablish hew t.h1 mith\ 

occur, and we baYe gone 1"1'.o t!'.e meobanina 'WherebJ" rain 

Be&Tcge dttbris 1n a good deal at detail, and I'll tell 

thoee 1D a a1nute. The uall radioacti•• duet. pvtiol.ea 

leaa t.tum 20 or SO mi.crone are so •all that their rate o 

negl.i,dble1 and we can ctoneider that. sr&Yit.7 will not. 

down t.o t.he comJd in \!Mt tin\ t• Jio.irs, or enn c:ta,., 

loot tor other mecbaniaa to br1n& thoae don. I amtio 

U a poa1bl.e 'ft7 to bring these down. Alao1 we aust. c 

dU'tll81cnJ that ia.t the Yerticle tranpoTt b7 motion in · 

This 1e a1ao a tact.or w!tich we have had to look into. 

lcekec! at th1a troa a rat.nor academ1o Ticwpoint, feeling 

.. 



ULL001 
(continued) 

tint. 1wp wu to cot. a bu~und~ratand~ ot the 

proces ... inTOlved. 'le felt that •• bad to do th1• bet 

waa to prediet 'Miat Oll9 would expect. 1n the w:r ot tall 

over a ride ranp ot e011d.ition1 - that ts, oonditiona ot bunt, 

height., 7ield, an'1 or atmospheric st.Uiilit7 and h:2:1id.1t7 

Taking up thc•o factors IK)J"8 or leea iA the order in wb 

ent.ar into the deYelop.3ent ot the eloud, tho .tint thine 

we wanted to look at was tho way in which the cloud roe• 

T?:.e tint thine 'Which hap;-ens, ot ooune, tar surface 

hn• • ~ure or suti'ace material nth the rad1oac\1Y• 

~ ... ,.,.. concentrated to sou nten\ on t1'7ina to tind o 

how' cl.oae to tht ground one can &et and •till not. have 

acavenglnc 'b7 sand. ife have aoi:ae pret.\7 1ood. 1deu now 

h0t1 t.hll oan oaaur and I'll brine them 11p aptn later. I' 

al.o intere•W 1n what would hawen aa the cloud rose. 

noticed, as I think eY~ hU noticW., that. there 1a 

interUl circ'll.atico in the cloud, causing a aort ot a 

toroidal shape ot the radioac:t1ve m1t.erial. We triecl t.o 

1ntormat1oft on thh1 feeling that the cloud CAn•t. be cona 

U a ha:&O;e.,'lfW)US ephe:'e1 but ~t be conaidered U & vv•_. .. i.-.. 

where we are tal.ldr.g a'boi.;t the radioactive material, ar..d 

gone \bro'.lgh innumerable til.u to ecale ott dimenaiona ct 

cloud, 



l!l.t.001 
( contim1ed) 

&Lao l"9m 1nten1ted 1n when th• cloud at&biliaea whm 

•tcs>8 IMWinC uprnd, becauae tb9 initial d1atribut.1cn 1n 

racU.-cti.,.. debrl.11 in th• ataoephere hu llD iaporlantr 

on how it. will cOlll9 1NacJc don to th• cround. Sa. ot JO 

al.roaq arare or • tentati·H conclusion that it it, gee• 

it will be riore dit!icult. tor it to be eoavenced b7 ra1n 

U I Dhar t.h1a first. slide 1\ Yill dfaanstrate th• point, 

acre cl~]Jr. Tie ha.ve a plot here ot height, r:it poe1t1o. 

J0,000 &."Id ~,000 1n feet, Yel'Slla Jield in kilotona - f 

S, 10, 151 20. I "..ave plottW her. aO?M data points, 1n 

ill troia the Nevada tests, and tbo7 dc'!l•t follow atrT Te 

eyt1t.e::at.1c ~t~temJ that u., the7 don't ltJ .f'cllaw exac 

line which I hue drawn. nut. r think tbe7 give a iOld 

the trend. In a ta case1 we• ve aleo plot. t.ed 'botto;aa, 

are still 1n the proceas of scaling all phot.ograpba to ge mc;re 

accurate and ?lOJ'9 point.a to plot on t.haae cunee. Thu• aala 

lina bere I'll mnt1on becaue f.he7 rder to a th~et. 

oalcu1Jtt1on ot where the center• ~ cl.ouda we uld go ror 

ataosp!ieria oond1t1ooa. The lint thing we tried to do 

•• half thia mean curw, it )'Oll wfil1 t.be colored line• 

change 1t""" exploeded th~ un1ur cortdit.1ona T..!oh are 

attemonn .. aaton, but ftrJ br!efl.11 this top line 18 tor 

the cooditiona in· a1ddle latitude• so we have rolat1Te~ 

oondit.ic.rw and a Y•r7 high tropopauae. And thia loueat 

where .. haTe •1ntertL-ue conditiona which are extreml.7- • 



tropop:lun, e.ni eo w ee.nTt reJ.7 arti.rel.7, pa.rticu.lAr.17 f"# tM l.ov J1.el4 

'bcaba, OD &a.11n& that tropO]llw;e la the he1gbt at. *1.ch 1t 

I aentlcmed aarlicr that. om at the reuone ve wre CCIDCtll"11*1 

question of bel£h'""..a vu ~ w tclt that it as J.1f910 

vbat part of the cl.oud could be 11Ca~ bf raJA. ~pa 1> • daa!t U.. 

represent the height to vhl.ch tho 1"ftill 1A r&J.n-'boar1J16 c 

goes -- tl» m.x1ar.a hel&?lt w vb1ch it gooa 1n r.mtr, an4 

t.ban about ' Et Ull4er Jlevada eODditicU, that all at the ....... ,...~ 

abowe the Jlrlxima be~ ot the ra1D 1:1' rain-bearinc cl~ 

we veulcbCt expect 1t to be ra1md out. 1n1t1all.J'. W."4 bl; 

1 ~ to com back 4ow bT ea» other lleCban.i• 'betore lt 

tM ~ria, bctJl bori~ an4 ftrl1c&ll1', &tter th8 

'l'bs aro-• tra.neport ia 4ue to tbe ri.n4 alld I think mr:teoro 

. ' l ,.: 

;proTicSe &ood bd'a-.ttClll OD where the CU!u4 will 1;0 tor tbe 1ra\ ~w lloun, 

buecl cm upper- e.1r vl.Dda. lfe can also tell bow 1' will go 
becaue w haw a. p-ett7 good back.lo& 
·~mpntxxgptm;;zUaf at '1ata on upper air 

effect 1.t, or cou...~, tbe 1henr 1Ji the o~silhere. 'l'h11 1a 

lard~ to p't at, 'be:a.ue 1t is not v.sual.J.7 obsone4 
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attecte4 '1 •wtac• CODUttma. rw • ...,.ie, .unoalnl 1' 

O"f9l' a d'J or oftl' aa ap'icultural OCM1trJ or •cmt.JWc 

tbe ts.. Mi.al le't · e Just loot at thU u4 lean wba\ le 

it. !Ilia u &rCND4 uro bitft, u4 thaae lJ.Ma 'lblcb .,.. ain.1111111 are l1MI 

ot equal n41oactiY1t7 ca the P'O'Ol llbic!l wre wure4 a 

Hftral Jaoura atter, or eYWD a 4Jq I .,..., atter tM Ibo\ 

ta tor twcaI:D/SDPna 1o. '· w.·u Ju'\ look a\ 1\ 
. " 

tn>1cal pa~tern vhich 4-JutntM • larp taU.ou\ hen, 

ta.l.lCNt at. scm 41etance _.,. !bia 1e JU\ the Id,DoOl.11 • Vntortuaatelt 

I 4oa t bave a 9C&le ~ 111lea a.er., 'bllt. 1\ e CG tbl orter 
J 

Jlile1 trca fl» srolJD4 uro, url it JO'l'U eoirec\ • tt I 
k 

woaa about wa. Wha\'a u..u ~-mi.. I llMNl.41aaft 

1184 tbe acale ot au.a m bere. Mre con•· 

p:m4 to the lQpothetlcal tr&JectorJ' vhiola a lOO 111uoa 

it 1• •tal1:$1 tr<:G azq level &DI tell toUow1ns .._ waa., 
rate eorra}M)DC1' na to atotu lav. · n. o__. 1fOU14 coneqtma. to the fall 

ot a 100 atc:roa pu'Uole fJoca .. ao,ooo '-'· % .. u 
' Ve Y1ll 419CUI that ill .... detail w. ~. 

m.1.0001 (U) '1'll1a ou.r •x'•• 40llD oo the au., to 81> liMJt, wU, »rei ... ~.~ .r.rc. 
a:nOtb.. Mn1CD of tbfi(:loa4, amtJm' Vial at.JalOWre• Do 

JOA tmt met 

Dr. Ve.xl.cr1 that other a.Yim• 1• th&\ cm~ tlat. w 

Stokes la1t, lm4 it ai_,.. ec:curred that vq1 1\ a1&h\ 'be \oi~:ia~, 1' ai&b' 

;)7 
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be tJae tao\ tbat w 8bo\ the balba 1D t.i. ear}7 mrn.tnc 

•tftlal Satwalaa, lRzt that om ;percat ot tlle total, llO maillml•tica. 

COlll.4 1W Si'f9 ti. ftlue ~ti. rat1oact1Y1t7 m tb1 !ai&be• 

t.bat MC0D4&r7 Mx18• U ~ to tm f1n\ 1la croUD4 

Yea. !2Mt lU'etiM 4oup ot tea roentpm. It ...,. 5 _ ....... _ ,.... 

»oa hen 1t'• QM. 

Act~ a1r, rigb;\ at gro\Dl sero it vu reall7 high, 21 but 1t .. 

a WZ7 -.u area, ft17, VGr7 clOM. Beve'ftlr, .... 1a llllllll~i'I.- U.t nu 
auver 7CAJr cpNUoa. Aro\1Dl1 pwn4 Ml"O, ~ ioa will take 

perceatalll r4 tm 1ac9 tbat vu 4epoa1t/.e4 - 1 t wa a.Mlll"'ll3.ll• 

.... 1a tlat MCCDtal7 -.xi•• 1~ .. apprmdateJ.t 2,.. 
1t:1. -11..,.. aroUD4 grOUD4 saro. fall r- tot&ltJ 

~ 4Qoa1to4 Oil tM ll'0'1ll4 - the percet•p Wlll4 be l$~ 

a Wfrl h1atl ratAt, 1\'a aw:i. a ..ii A1'M t.Jai tM total cw 

..u.. ~ ott. 

300 n. w.v, 7al4 u.a e. 

• 
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W. 8Clll'IWll, ao let'• IP to the zaen al.14e, *1ch UOv. cues 

mmta/mfla Geotp allot., ltbot ..... 11 lJ.8 l'I (call l~) I u4 

LCllOI 

xmum1 

1· 'JIAlls 

ap1D • lOO ft, tonr. lf2a1a 1a 4rmaa to tbe ... Malo .. 

ao I wnl4 J-.. tb1I u '° au.ea or eo. ADI tlle ccter 

lm"e lllteue ... 1t·• ao, u4 u. DUt. om s.a 10, tb9 Dext 1 

&DI Gat. 1a ti. poiat I waate4 to mll:.e, Wa Pl'.lar7 J0111\ 

SOCOD'a17 •x••• coueeponcU»6 ~ to ti. t1M it 

tall 'beet &ova o\lt ol t1- a13hToca or upJC" part ot the • 

al.14e •••• 

What -· tbe total fallout! 

'.l'llln .. .,,_, ua .mc14entall7, tt '°" i.• a asnute •••• 
la W. O&M VII b&ft ftl7 low lhear, N tlle Mx1•• .. 

for _.. nuoD ~ 1$ ... &:Ma.. 

Ia ~ ot 151 ~ ..i •.•• 

u t''• • 10 n, 300 tt. tows-, ~ ~ atqs up. 

w, !low•• 

... ti. llllS\ .ua.1 rut 1a 'mmLIR/SIAPPll tw lhot Sllltlll' •• 

l<Nr"tem u, 300 n. tower. Apia tho ~ mx1•a1 

tell tbe tnct1CD brougb\ 4oct 

Depa"fm~31· . -i • .... , . , ... , .. r· .. ·:::..:·~~ 
mums -. lh'"'" -~ ~.-..a1ca. 

• 

• 
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r 

I 

!bl ... al.IJe. ~ 19 - ·~ to ~ta~ 

ColOM> LllleJiaa~s 4at.a ID teiw ot iobe tractic:m whiola ta 9Cllwnae .. a 

fiDotlm ot U. -~ ot ~ aD4 71eJ4. u a attv ot 

~ \o,. a.a• f\m.cticm ot a :ratio, the rauo 'be.1J18 ...,.AIH• owr Jielt 

to tbe l/3 p:Mlt', an4 tbere .... to be acm ocm1•ter.lc1 1!l 

at a tm-faae bunt whaa th1a ratio-.. lltl'O, h*1&"' vu 

Wet t'ractJ.oa. 'Den 1a 41tt•1DC opiDim bet.wen acm ot 

~ tJae JAlllLI •urtace -~. vhich is tlla ODll' 1.-..da l\9'J:1&ee 9llat ~ 

,,. cu potnt to. !bare -- to "be 909 41tt .... ot VJl•~-

bow aucla 4S4 ccae 4awn 1a the tint tw Jlou.r81 but it ..... 

ft!q l.arp, perha" betve• 10 am i~ 11 a repreacmtauv. 

I aua\ talk ~ W. ~ Vitll Dr. Ca&i.. Aa we p 

ot Wa raUo w ~ Ml"O ecavt·roasnc, &D4 th9 batereat 

bi\ uaw the ground, .a ,._ all t.1ltl »ieW.. ahowf. the 

1Jlto tM ~ - ~ tb&\ w.. .. ~ 1iba'\ 
.. 

Mrore W WA\ 1ato 1, uq t\ll'tba', &DI N th1I ia a t.taU 

fh1a 1a U. &1r l>'arn - I cka •t, WDk w De..s to c.e• .. mn 

~ pa •• the tuat col.wm 1a alaJa tome41 W 1\ ......,_ 

ti.~ - - wou.l.4a 1
t ~ ezq duat. .caftOiing. 

otmr extrml - tbl nrtace burst, or ftr7 ..r evtace , wbere w 

haft '-' 801»8 v.I/mJ4 111 "'"' vi th the hot fircb&ll vhm 1 t). Rill 111 8A 

eu'l.J •tap, ADI ~n I think in tbia oue w W\ll4 ~ 1 vi thou\ Soinl 

1JatO U!q 9:lre 4etaU t.hsn JUI~ ..,-l.D& tlat tbt 4uat am the ten 8ZMl 

vaponze4 rac11cact1 w •ter1al were topther. U.. w bo.'VV eaae ot a 

lOll a1r bunt, Vblch 1• a 41tt1cult om to upl&.i.D, He-... 
Department cf i::'.n2~~1 · 
·.. Hlstr+- · ';: ".· 
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ecaftDC:1111 lt7 4a8t, llD4 u a tatat1w ~'-ttca I \h1nk 

tM ~ ta\ w laaft wq •VClll 1Dterm1 aJ.rnl&Uca M 

u& n t11i1 sniea wa aftenaoclll s.t v1l1 ~te w. 

~ 1atienal cacvJAtJ.oAa/.NH caw tbe 4uft eoir. 
• f 1rw?all SA t1l1a _,, al44 ti. atr seta SA ttrat. -a. na ........ L.-........ 

alwt 1-41ateq ~ itaelt ou:t 1nto tbe ~ 

and latw t.be c1ut wbidl coutilmea to JO'lr 1Rto t!ae mYJbftV• 

arOUDl \be 4owaatvm., an4 DnWr reacm. tbl ~-

... d i.r., u4 wa, u I aq, 18 a t.eatative explam , -1 • ·~ 

t.l\ ta\ w wratt !aP.W UolZ\ °"8nat1cma UDtU w ma w.a ot bow 

t1a1a occurs. Jlc1' u w cu have tbe upta •••• 

lle'n &Oiltl to~ Oil to Wat W'ft 4om about ~-.i..&IJJ4!1• 

ta am 41.tt1cUlt. thtlli; to talk abot.41 "Oecaue u I'w 

bt•we urt well ~ C&Mt ot n.Uiaat,, ,._.. w ca 

a:a4 sa:t1 wU, it ~ 1a 8UC!a aid nc2' a ~ ca nd& 

tba~ tt.eM wre tM eom.tt1cm, tberotoz-e ou\ lqJothu1a 

out - aot .. tllil ... .., ... Ve .... a.J.ml\ - iat'~ 

acep -- iatwUoa tl"Ca tlae lllrwd ,..i.,, Dr. lell, • .,,...., 

*» !aft Jll4a oarehl. ohe:a taUaaa ot the Nl4imoUT1V 

--- '*Wms tbat'• lackiDI tben to l<m atem 1a 

1t. 4om. lo W'W ba4 to re17 OD a ~ approach 

~t t.r<a ra1L 

Fin\, aa4 I 'UL1M the~ obvious anroech1 wou.1.4 

~F;:Qb~ 

laazleM ,._ a h-l' '• 41"0I tallt tbroueb • clouit ot ~LM.1111"'1 

Ve ~ th.la 'b7 lookiDI at the J..empuir tJ1eot7 t~ 

Deparf:nf!~f . ~ ~ , 
ff sf" 

3/ 
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wxruma 

J'> .... 

4rop of -.U JU"Uel.e•1 tysqs 1llto ac~ tm tact tb&~ 

wn Jl'Ob9bq IOl.14 u1 ba4 a ll'&her ._.1v ttmt tat ot 

cam to the OCDC11Wiaa flat W wou.14 ~ llaft a Mriou9 9CllllNllr&U• bJ n.1a 

toi- ,.Uol.M ot er-tier tba about; 2 a1CJ"CIDI. n. YW7 ~ 

a.s.pq f1oir ~ the tall•na dropeJ tbe7 toll.air t!le •·treiem 

tht 4rop &D4 nnv ~ 1A ccmtact. v1 th the ra1114rop. t'h18 

Wa treatamt, •iDce tbe result.a ot the~ people 41N41"8 

414 briDI 4ova raclloactift •ter1a1, ~· Mft1'al ~ 

swUOMti'N •tert&l 818\ t.bererOft bave 'bee wq ...U.1 

I 
tbe' loab4 a\ t2- k1DI ~ •terial 1D the wto 1' appeara 

11 
tlml,J 41Yi4e4 i*:rUclo9: ·x WCD'\ go 1AtO the c1eta119 blue, ~· lell 

vaats to et m 1 at ma tM.a .... 

W aN UDitaq enC'neert, AD4 W IUQl!C\ ~ 1\ ,ert.pe JJI ht W 4ca'~ 

wall\ to - Jael4 napD11b1-. 

lata - Joa ~ 1t •• _, 1 ... tbaa 2 a1Cl'CIDlt Is tbst ' '1'N'I 

..,u1ca let 

Vell, 1- JOQ'n ausp1cJ.ou about~ w!a\ la it 

about.I 



UIJIQJI 

LIBBl'a 

LtBBtl 

• l '11 ..., Ula'., E!Q1clma 11 tbat u.•a 1 nw ,.- a-.......~-· 

I tb1S tll1I 1a a YGr7 1lti* tan\ flU91Uca, .a -. ta' w 

talk abov\ a lftl&\ c1a&l 1me. 

tw, Al 

... MJecte4 to tJaa Jam1. water ~ procQIM, n41c.ot.1Y1\7 

1a 1'93"4 to aal.7 ~. Sow W.. norml p;u-U1caUC9 JZ"OCe 1a precipitati<a . 

ot abmm11 ~. X. Wa correct.I 

w tJtJ.8--. a tloct *1.cll u rui.r.4 oat, aD4 t'l• a 

cat1ce prooeu. !bl• tlWlfl rm>tee colar1rc •tte:t, tilt 

akM U. •tel' c.ol.or94. ft•a a 9004 a\er tUtatioa Bl"(lleel.a. !llere'a 

.-. tam ~ n41oect1nv *1oJa rHUta wa. 

V.U, 1°" _,. t. taJril ..._ Wap 1a eolt&Uca. vb1dl Woul4 

001ft01»1tatel witlt. altal.mla ~ .. , al ti.a 1"" look. 

Jl"04De\ J1el4 •• t_lrl aa4 JOt1 ~ 111b&\ we \boM rd1out11'1 • Xt •a 

~or a .. .,.. WI ca the buU ot W. ,_.. ~1DC- 11!at w 

call "1mDtN4 ~ rub!u• am 1t '• a ccmicep\. I • zio cOll¥1Dce4 

tbat Wa tne ot n'~• proYee tbe ~ at ..U 

b14 1\ ~ **' 1n41ca~ t!ia\ there 1a smeth1Jls wh1cll ...-.. to be 

Jmutlptecl about tbl piqalcal t'ora ~ re41oaot.1.YitT wbich 40VD 1a 

..,wlNMtta rai.mto.r.. 

:Depz.rtr~ - -· 
, Histc:· · 
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Jlcw BLU, w ll1&bt .at.1ml tM\ III! laa Mm !Dtereatd la 

proc .. 1 .. , ul UiDI OU 11'181 !aot.o.fN Sa IOlUUcm ... NmlCMd ~ '7 iM 

~., *1ell cal.J l'Wltel '°" ot \hi \arlb 4ebria. 

I Ylall to apoloet• about ti.t ul I Wt&l4 Uta to 4o mre 

stu&SJ Oil tlll.~. Ve -a. tbe Nt18 IJt1 1a fan 1 made t1le SW..._llllti 

VOQl4 llJr.e to ftl'if7 1 \. l .. pee\ it'. tr\J9 I 1N\ l '• DO\ 

f'beM '*"19 1m9ll atu41e4 Mftr&1 of fM M\.\l&l pN01fitat 1 JM)\ alV8lS 

b7 JNC1p1tat.1A:a. I Walt, t.bl pj>Uo wlta:re people ai OU 1t1a&e-... &190 

4cm acae wm'k Cll WI - J '11 baft to 41& that out ot the 

I l»ellew l baw U. eonec\ SQQ1c1ca tlat a aualear .... ~. •roa:uo.c 

at.r1al. owi- a J.ons J81'1,o4, *1e!& tblreif'ore ....,._,... \!Ml 

elemeata, vlmw t!ae 1»Clla i.a ~ ~' &Ill tbm'tlfore 

...-s.w tbe Ai;rt.Uw& e1..m., amt tbanfOR Joa p\ & ~ 

41tt--' Ml'\ ot ti.a~ 
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Ia it. not. aleo poasibl• th&\ raindropa could pick up Y 

aall par\1alea if one or both an elect.r1call7 oharced 

at.at.lo eleotr1cit7' Doqf.hat. collie into thi8t 

Tba\ 1• 1omth1n1 that•• cert.ainl7 looked -'• I wu 

to N7 that •• went. on, haYin& decided that. at. leaat. the IAl1P1111' 

the0Z7 would not. aocoun' tor the aaall part1clee, aDd •• 

that. one ahould cert.ainl7 1.nTest~ate all the poealbUi\ 

trlnging down the emall parUcles - •• l.eaTe open tor 

~:ii whether thq an email or not.. 'f'h• erldence •• 

that. t.here are - tor an air burst - a great. UfDT small -----
•:here there 1a no contact. •1th the sand. 

. 
That.•1 rlght. St.an Oreentiel4 looked into \h1a 1n a 

ot cHit.a.n. and obaern.Uona 1n a normal owmlua clou4 

40 - or ao - primar7 ohupa on a cloud drople\ 1n a cum 

occurred t.o 1111 ~then Jd.&b\ al.80 be a cbar1• ca ...-l.&llfil9., 

partial.ea - due to the tact Jha' t.be7 are nit.tine elec 

tho• that. are beta mitten. Well, •• didn't. ge\ ffr7 

thia inYeat.igat.ion before•• cliscaHNC:l that. the dollin.1 

1a tll9 nall 1on content in the at.mcaphere, and that 1'he 

have n.~1oactiv1t.y 1118 have • very large production or 

•ell above the nom.11 background which ocaun t'rOll a ...... "40ill 

and nat t:rlitl radioactivity 1n ti• 11.lr. 

Histcr::r~-,: ~ .... ..,; 
ARC:-i;Jt:3 

JS 



ULLOOa 
(continued) 

coll.ect:lng aull. 1ona in tha air, and tM euo 1llOU1d be 

general ot the aa1l radloactbe particles. Thq ll.IO 

be neutralised rap1.d.17 b7 the large atmospherie im con 

the Ca'.ll!8 ot ccaplatione l!owevor1 it .. jua'\ went. back 

more or less clusioal mechanical model and looked at 

Brownian 1n motion would do1 where we bad certain concant 

material.a ot sub-aicron at.se, it t..urna out that. Brown1.aa 

could be quite et.rect1Ye 1n bringing the radioactive ma 

or less than about .01 Jdcrons to the clou4 droplet.· ••• 

quite ef'tect.ive 1n the course ot en hour. 1rheD n eo to 

larger particle, that ia between eOl •iCl'Oll am abou\ 1 __,.,.cll..11 ..... 

then Pro9rn1an aot.ion becomes quite unhtportant and ti. 
• 

turbulent. motion would brine thee• particlea topt.blr~ I bope 

)"OU rill atop •, st.en, it I •&J' &IJ1th1n& that. 11 ditter 

from ~ tsncUnga. The turbulent. motion can aoOoan\ t 

elow collection b7 the cloud dropleta at the radioact1Ye 

material, wt. u. ia auch elower. Thia elide 1a 3U8t a .... IM-W 

or th• eal.culation in which, to deconstrate u. taotora 

eol!!e specit1c UBU?1Pt1ona have been llade about the condii an91 

but it could be calculated tor other condit!ona and g1 

the sa. resul ta. Thi• is a logari t. .mic scale ot pG"tiel diuet.er -

that 1a diaceter ot radioactive pertiol~ - starttnc be 
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!-\': .. 

hundredth ot a llicroa, 10th ot a mi.area - 1 aiol"Cllle The 

ordinate 18 tractlan ac&TIJllied wt of the eloucl, 1D wh1ah 

rain cloud and the radio.ctlT• material hav• bMn toptbe 

one hour. Brmmian aotion and turbulent ett.ata have op 

tor one hour t.o brine t.he part.icle1 into the cloud 

At th• end or or.e hour, rain et.arts and a iaoderate rain o 

2.s adllimeten per hour occun tor one hour. Jfolr, the 

1ng ~ the cloud. - .. ~uir ?"edict.a - •ill ~ ..... ~ 

the cloud droplets Quite et.f'ectiYe~, the claud droplet. 

iD the crder ol 20 or so. So 1n thU region, ott the 

•• •ould have aomethine that nd.£ht. correspond. to th9 •e&T~ ........ 

ot tho cloud droplets them.selve111. N011'1 thill large Talue 

corresponda to th• ecavenging ol the radioaot1Te parlle 

directlT b7 the clow:l falling raindrops. We haft l•p 

collection efticimciu tar the large radioactiTe panic 

I mentioned. Owr here at. t.hia end ot the OUl'ft tor 

part.iclu .... have a lap traction ot the -11 pan1 

into the clo\ld dropleta, mt so when the rdD oocnan 1\ 

t.ha - br1np t.hem down in eolut.ion. In thi• 1nteniedia 

between abwt a t.enth ot a aicron and. 1111.cron we are a\ 

to tind erq good uchallia tor bringing t.be radioact.1Te 

down 1n rain - unleH •• imatin• \hat t.he cloud dr<>vletl 

radioactive fart1cles could last. together tor a matter o 

or more. In tbi.8 ca11e there micht be tim tor ao:a ot 

rat?loact.ive material to be taken into t},. cloud droplet.8 l 

~ -· ' - -i \f 

17 
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Yeritlcat.1on ot •bet.her this ana~'Bia 1a r 

ftnd oa\ 'tfba\ the particle •1H 1n the rain wu, and a\~~~ 

n are looltinc arou."1d - 1n th~ abeence ot aey intol"Ut1 

particle •is• that 1• 'brought down b7 rain - end. aere17 

to aq what one would GXJB ct to happen - and !. bia 18 our 

guess at the mor-....ent... 

1'Ul there by CiTen arq consldera!.iul to anot.'i(i:J" poasib 

mecl-.animl !or brir.ging dom radioactivity - say fre>iA \he 

just by ent.ra.J..nment c! the a1r 1n the r:dn. 

I'• haven't. considered this - although it will be implied 

what I am going to sq •bout what could happen in a cumu~ 

ot shower. I don •t think I have answered 70ur question, 

Fexler1 but perhape we can tnlk abcut tbia th1a attern 

I mean a1f1 grc-.t:.t volume o! water coainc dOll11 - talat a 

bath - or 111.agara Falls, aa an extreme example - brinp 

terrific quan\it7 ot ab'. You aee, thia Juat. bf aha.er OIDJ'"LJl'•nm 

blOwinc awq. The queation then ht In • orC!nar7 r 

bow much air i• actuall.7 transported dam •i tho~ arJ7 re 

lMlpmir'• collectian etticieney .jus\ b7 ai.llple enw-•l..Ull~ 

the d.r in the tal.11n1 water. 

J."ell1 11' we ca.; talk about. eo.~thir.g that we do rcoo~i 

det1n1t4 dolmdraf"t, that 1• the central r!Un core ot a 

storm with its aszsocillthd cowndnrt, 

part. of 7our ~uestione 

JI 
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n1denoe tu\ iMieat.M whether radioactirtt.7 1a lncorpor tecl 

when the &Jl S. 1n the water pb&H bs. the ice pba.n. 

lo 1ntoraat1on on that at. all. SoJTTI Do.. &nJOn• b&.,. 

ideu en t.hatT 

There ia a cue wt-.are b&Ustonea till in W&IShir:gton. 

were h&llllt.one1 abM 2 l./2 incbea 1n diamter1 ancl were 

radio&ctiTe. The aotirlt7 na not concentrated on the ce ter ot 

t?le hailstone. It. .-u 10 diftued throulhou\. tbe ... ot a 

bailat.one that. n oould not pt a radio-autograph - dupi 

tact. that •• had a thousand or bro thousand dpl t.hroughw the 

aaaa ot the stcae to radio-autograph. 

Wouldn't. thU 1.mpq, then, that. ti. rad1caot.1n 1111.terial 

probabl.J 1nittall7 1n a Uqu1d tora, •in• that. ill t.119 

bailatonn are tormd - "7 liquid cathertnc on a OON• 

I •not. lnD"e oa one poid •Dr. Waler'• qua•t.1.on - go 

to sand again• In tbl PDd, n ban more or lea• CODOl 

100 a1cron81 more or le••• We have a lot ot evidence maaur9111 

at Loe .tlamoe - trca Dr. Schulte•• unit. TbeJ ••1'9 •it.ll 

t.he7 had je\ 1mp&cton, and tbeJ' found t.he ll&jor1t7 of 

particle• - in nmbere - were 1n the l micron rang•• and 

oama doc 1n two houra traa ho,ooo teet.· Thi• must. be 

entrainmen\ in th• tuhica JOU are talJcing &boat, and it. 
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poaeiblJ toll.ow anJthinc t.bat Lanpuirs• aqinc about. t.be 

ra1ndrClp - and probabl.7 then, 91.nee the And fallout Cft~DU 

11 not. u ooocent.rai.d u rainfall u tar u uaa 11 con,a.~L 

;rou might pt llOft entraiment. 1n rain. !Jut •• do haft -'l.ull"ell!I. 

nidence that 1 aicron particl.u that shouJ4 come don 1A is 

mont.!18 COIM down in two hounse 

I • clad that. 7CN ment1olled that., bec&ilM that. recalled 

to• that I had COJ&plet.ely torgottca about1 When JW hay a 

thmiderston:i OOH alq 7011 get temperature droP9 1A a n 

t.1-1 tapcrature8 below that ot the preyaiHnc wet. bulbJttm!P8J''hrea1 

shoring that the drop iD teaperat.ure 1a not something dU8 

evaporation ot the rain into the air there. The tempera 

19 ao large tha\ it could onl7 ban ooae troa Yo77 (sq a1r a\ 

P"Nt. height.a that. ban bem brouaht. doa to the around 

cooled b7 eY&pOration.. Thia has bean a aubjeo\ ot R• 

7ean ago b7 the people 1n the Buren, and I think thd. 

their conolusiom were tha\ ju\ Oil the bu1• of an oba• 

temperature drop and tih• prn•ll.1Dc dS.t.ri.butlon ot tbe 

temperature - \hat. euch air bad to com down fros haight• 

201000 to 301 000 teet. within the couroe ot a aingle ln1llll041P 

trould t.beae haft aoce from the centnl. part ot the tlmnde~ ...... 

or wcul.d they be outside ot the thumtentanlt 

Tb8J would be outside the thunderstorm. 'that ie, they uae 

radiosonde - j)ravalling baton the ~'l.:t'l-J~st.o:na. a1 ~.is.t.Ion. 

'10 
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the aaq a7 the7 could aatch the ta;.ieratur• lliDSJl\m 

at \be ground wu "7 air \hat llU8\ ha.,. been brought d 

Ulo• helght• and then cooled bf naporation. 

Teat, 1\ ia outside the thunderetore. I will haft to 

reference up - thu was written 1n a paper •ometiM 1n 

bJ' ~"le in thll !fydrometeorolog1cal Section or the ~"'.,_ 

I torgot about 1t until tulajiul mant10l194 it. I think 

air ea.trainman\ probabl.7 18 a tact \M\ ahoW.cl be looked 

I aa sun it doe•• Oddl1' enough, thie l.eada direotlT t.o 

poin\. we haw been want.in& to tab up Hnr-1 apeoitio 

that a pt occur. That. s... then .,.. ao 1U1JJ7 Yariabl" 

probla ot b°" debr18 pt. back dOllD to the around t.h&\ 

that 1\ wu better to tbc av ideu b7 cona1derin& acae 

uplloit. and definite cues. The t.lr.t cue•• caa din-. 
. ' 

quick17 - that 11 wb8re w ban a aurl'aoe burst.. 'le ha 

diacuaaed tts1 a 11\tle bit, md ••om eq \hat it. dleJ)e .. 

on bm •• ae\ t.he weapcn o!f and not on the atlllolpherie 

It. u deteraine4 acre b.r the oondit.ion ot t.be ground 

atao.pberti. 

'30'• 

However, let'• conaider a C&H where we haw an air bunt lc.r• 

I u mldnc the aallUlllption tacitq •hen I talk about. an bun' 
that here we b&ve nail partiolea that. cannot COM to the ground 

,,,· 
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bJ sranv, and,,. lean open whether thq happen to ha 

a urtm de"'1tJ' Ba\ 101 a tenth, a hundredt.h ot a mi11II"l:mi.... 

tet•a aq they are too emall to come down b7 grav1t71 

th07 oould b4t •cavenged b7 precip1tat1c:a. Supposing J101r 

consider the kind ot proc1p1tat1on which cm readh the 

int.o the at.eo•phere, and u l<r. li'&Xler ?.l8Iltioned1 tltmx!• 

are the obrtoue t.hinp that come to a 119teerol.o'1.at.'• 

be thinb about. a precipitation 8)"8tn which reacms 

the at.oephere - cauoa large ftrl.icd tranaparte ot wate 

ot air. So, the ttrn thine that. we wanted to talk about. 

wu wha\ would happen it ,,. had a thunderatona reaching 

t.h• rad1oact1ft la79r. The tirat Ill.id• here shows thia 

fora ot a sketch. Thia d1rtJ brmn 11 nppoaed to repree 

lqer ot rad1caat.1Y1'7 betwoea J)1000 and Lo,ooo tee\1 

oorn•ponda to about the b'!ight where it would be tor a .... Dela 

ot between 20 and JO Jdlotone. '°"• thie 1a aboft ti. us 

bearinc lnel. The uu1 r&1n-bearinl 18"1 1a 81"0\lnd 20 

nut in \ha thunderstorm 1\ can go up perbapl a little iu.&JlllllS'" 

Some ot t.he radar ptoture. taken around Boston in the 11·11191!1m-"E, 

ehar colum8 ot water - ~water - at lean thq gi'H 

radar eoho, which go up 1*bv than 201000 teet, and pe 

to 301000 teet. I tried to YiauallH what would happen 

courn ot tb9 development ot a tbmderatora. Thia u the p111P4.A.· 

stage, and t.hia 1a the next et.age, when 1i la called a •·•~u.&& 

cmnlu•, and 7ou "'111 notice that _,. arrCSB are drmrn M.s 

the report. or the thunderstona project. 

'I _, 
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ap~]T 1D this ...Uinc cumulua •t&t-e we do ao\ 1•t 

great. ra1D dena1t)'. We ban noth1ng bu\ up-drat\ and in 

cent.er and 1n-dr&ttl on the side, and then, ~'\ tbl top -

be \he cue to have continu1q or motion - ... baft 'lmo..arill['l:.

out-dratta. Th1I preeuubl7 varie• troa can \o caae, b 
th• 

1s/typ1CP.1 t)'Pe or circulnion ayz:tm. now, the noxt 

a !Ul:q developed thunderatonl in llhich are drmm SA 

column ot rain 1n the center, and now I haYe indicated 

that. we do haft •U'onf: down-dra!tll aaeoc lated ri t.a the 

rain. If •• onq consider the r a1n I think that. a V&o 

ot t.he hiltorJ' ot th• particlu t4 air and c1oud9 which 

part. 111 tbla 117&tea, that. the radioactive nat.erial 11U1Jt 

puahed up and out at th9 tcp and cUl\O\ be npeo\ed t.c 

control par\ ot the thundent.ora. Howner, I have aolUM,j~"""""" 

ahead ot t.1- 'la:l•'• oontent.1.m that. there would be a Gl"rn-<ll"&J~ 

criJ tllid• ot th• thanderst.ona, alt.hoqh I did not know Ula 

be as at.roa& aa be augeated. So, u a reslll.t. tbea. 

no\ be •c&nn&1nl b7 th1a •tons, bu\ the noul\ woul.4 lie 

through tm tropopauae, and ~rhfg)• a po•dbllit.7 ot • 

tar nb9equen\ etcrma. Pc9s1b17 it th• dalmdrat\ 19 

ror th1a £1"'0•• \r.neport. ot the debri.8 downwU"Q outaide 

thundentora, the •j'dna would be Tflr7 considarable. 'le 

ta look into it to eee it 1\ could no\ account for it c 

ot the wq dome 
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'!'he ne:rt. cue n \bougb\ cutht to be considered '\O a.tu 

~ople who ldP\ IQ't "W'bAt lt'Quld happell 11' •• bad a th 

1mmed1atel.7 - not. a hour or two later, as aua••ted bet 

ocourrinC r1&h\ a\ the time ot the uplonODT• I t.ried 

YiaualiH what. would happen here 1t n ••r• to oonaider 

bomb went ott en a t.?umderJ' afternoon, in 'W!lich we haYe armtct1vel.7 

'Gnet.&bl.e oond1ticn1. I sq now be •871nc eoaaething whic aq no\ 

be in agreement with enf7bod7 here who bas 1tud1ed 1t.onu. 

tet.•a a7 t.entat.1wl7 that.•• coal.cl baTe a oondit.1.on anl.7 a 

emall. d.iaplaoement Yerticall.T in th• stem could ae\ ott thunder-- - -
at.ora at t.b.1s polnt. I should aa7 here, balr1 that. this e definite~ 

1n the at.ea that. the tbunderstol'lll would start, beoauH 

eequeno. tor the dnelcpaect ct a t.hlmdenrtara 1a 1n the 

one-halt hour to more than a hour, whercu, this J1Ushro 

-eoe• IOCwina on up ml ruchea it.a ceiling a\ about. t1w • 
ainutee. low, 1t thia thunderstorm were to dentlop here 

haft eaaentiallT \he aau 8tclr7 tbat. •• bad before, thl 

ditf •reno• DOif belna that, the mbria lligh\ be i.Mtn'am'81t.111111 

upper pan of the U'£underst.ora aptea 1 taelt. 

aboq the m.naa t.C" 180\herm, ,.. .ould expect th18 to be mft'l:.riD• 

bu\ 1oa partialH and, u I understand the picture wh1cl1 

gathered troa rac1u' et1ldiea and fiishta t.'irough tlrande-"...-~• 

-do not. expect. thia mter1f1 to tell down to the ground, 

the ice partiolee in the 1Zpp•r part ot t.he thunderatora 

alowl.7. So then •• oan sq that in theae two cua ot 

n do not gat. ra!nout ct rad1oact.1l"a material b7 the th 
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(continued) 

lt.aelt 1 bd the thuadont.ora can aereq reault. in .,en,1 

•1x1n1 ot the aater1.al. 

I think that th• nu\ can that•• will tallc about. will 

demonstrate another thine which 11 1.llvlled in the taot. 

•• sq a thunderatom oanlt. resul\ in brin&inr the debr 

1n th9 tir•t. tn houri •• W\)Uld not. have Alfi Yorr 1ario 

troa the rainout.. Now I ma not goins to aapllt7 on that. 

7et, beca111e I think that will cme out 1n t.h• next cue 

we \17 to ahow what. a E;ht. happen under a 1iar• orderl,T ay 

thing•, where•• have the cloud traveling through the 

d1ttua1ng 111 an orderl7 way and in such a wa7 that it 

down into the ra1.D-bear1ng lavol.1 and then a®-equent~ 

aoannpd b7 rain. l would lU. to tum Ulla caee OTer 

Incidant.al.1)'1 beton he takes CRer, l.t. • aq that. thia 

cue t.bat wu d18oueeed in an earl.1.er RUD report, which 

7011 ha.,• read. n wu alao diaouasecl in a ncan\ ~ 

cont.e•foat.ioa b7 ra1.ncnt\. 
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It. 1• poeaibl• tor th• clrculatioa aroud a thunderat.ora 

to be a coaplete •clel I\ occv• to • t.hat. both cue• 

ot t.he late tlumderet.on and the earl;( thunden\ora would 

per.sit. th• ra1D to brine down the particle•, no\ 011 t.be 

t1r1t. nt up1 but. alt.er t.heT had coee don &nd thn 

carried up ac;a1n.. 

Let. 111• mention qaln a thine t.h&t. could occur on nb-

sequent. thunder1\onu. One thunderstorm laat.a about aa 

hour, and t •oaldll1\ expect. the c70le to be coaplete 111 

an hour, but on an afternoon wbn t.bunderltoras •1' per

ei•t. o•er an area tor •&n7 hOUJ"• \he t1r1t. t.hunderstol'll 

would at.tr, the next thunderetora would at.ii' nea "°"' 
until tinallT R could, I thl.Dk, han ~ debris 101Dc 

back •P into a later \hunderetona. l t.hint t.hat. 1• a n 

d1t.f1cult. thine t.o M7 au,rt.b.1.ac qv.ant.U.atlYe about. 1\1 

except. that. there 1• thia poH1bll1~ 

flow do ;ro. reconcile 70v t1ndlft1• wit.la Dr. Ileenbad'• 

tin~• about. how ncb doe• co• wt. 1A rainat.orut 

Le\ M h&Ye Dre lapp &ll8WI" t.ha\. 

Uq I aalc how au1iJ and how comOD an thunders\or1H Ula\ 

10 above ))1000 feet.. Ia thia one 1n a hundred or it. 11 

qui tA a COlll:llOft th lng. 1 

D:>!"l.~rti1·''.'nt. of E!iergy" 
!·:!C"~'"~ ......... ~ ~~ .· .. :::~ 
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liLLOO:a lisll, I don't. know 11hat.. the at.atJ.atioa are tor the topa 

the tJmnderatorma. .. haft been lookinc at t.he top ot 

rain 1D tbe thunderatoru a.nd u. hudlT war eoe• abOft 

2S',OOO feet, but t.'i• cloud topa 10 1IP to t.be tropopaue, 

COOHS1 

\ 

LO~Ga 

&l?Pa 

and there .. u to be can1 e·Hn reported llh9n t.bey haft 

penetrat.ed the tropopauH, although I aa no\ nre how 

accurat.e the in!orution la. I wouldn't. haft ~ct.ed 

thunderstora to co aboTe the \ropopauee. 

UaDT of the reault.1 of t.he tbunderatora project. ahowd 

radar return• llbich went. ott the top ot the ••aurin& ra ar 

at. over la0,000 !Ht., and. th••• ret.urna auppoledlT repre ' 

prec1p1t.atioia la • ~lid re.,. enow, c1nnc th• radar ra

t.urns above hO 1000 tee\. 

That would chana• the heJ.&b\ acah on tH d1qraa ._., 

but. I think that. the paeral conowiou would be the , 

that the rad.1oact.1Ya a tvlal would be pushed out. t.be to 

I am a little unclear •• to what. the next nriatio.o 19 

aoiDc t.o be. !1 u. aoinc t.o tako 1lP the eort. ot e.rlnm 

obrloua quHt.iOD ot what. happen• U 70a Ht ott a bomb 

a good hard rainstoraf 

I t-.adn't. planned on t.aklq that 11P• I wu 101nc to talk 

about. mat would happen at so:ne ncb later t.1.M. 

Den8rf·~"~• ,.,~ '"=· -·~w 
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Ien't. tbl.a a ftrT obTlou.a one in thu cateco17f 

"ell, 7ou can aq the NM thing about. it. that. I ad.4, 

&bo'Dt. tba thunderaton occurrlq. 'l'bat. u, th&' the 

goee up very quickl.7 and p&!HI oat. ot the noraal raia 

b9arlnt; level, ud that • have to 1.nTOk• som ecanng 

-.ency which get.a up to the lenl ot the aushJ"ooa. low, 

tor a low yield cue - this will be taken up bT Dr. Rapp 

it stall.a llflU. atill in the rain bearlq level &Ad la a u

able !OJ' •cavenalq bJ' rain.. 

One would 111.o think that. a co•binatlon ot a cround 1ho\ 

14 a hard rainaton would be Y€.·17 borr11'11nc· 

That. I thirlk 1'0uld nsalt. 1n the biche•t. conta•1nat.1on th \ 

on• could 1aa.gin• - • lo• 71eld aurtace •hot. in a rain. 

Then • haT• all the ac&Yen(lnc proce••• worJdnc 1:a oar 

f&'fore 

clo•• 1n. One ot t.he p-eat cu•ssinc s&me• hu beeia t.o t -

ura w.t qateu .tlerebJ" 70u coald rain utarlal don. 

tir•t. ncb .,.tea tbat. I know of wu detleed b.r Coloael 

Holuan 1D whlcb be &Huaed t.be cloud to be a cylinder 

was distorted b7 shear. The cylinder ext.end.iq troa the 

ground to about. 20,000 t .. t. Thu waa dictated more b7 

Depart...,..,~~ :·f r>~:--,y 
i--;;-·- .. · 
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an1labllit7 or •teorolo~ical. data than br arq act.ual c n

alderation ot the cloud. Thi• cylinder ot cloud wa1 th 

uauad to 'be ton b7 ahear, expand at. aoM slow rate an 

1()()J ot all the mat.eri&la that. cam ill contac\ witn .• ra 

area a. considered to be deposited on the &round 1ae 

te11'. thi.• st.ud,y -. the only one to 117 lmowlqe in • 

lll&IJT bo:sba were considered. C<>lonel Eol.nan na t.ry1nc 

••ti•t.e the hanrda troa a Chpa!in ol boaba 1D a aaall. 

am. There are ae~al t.hinga with due apology to Colo 

Hol.uwi; that. are wrong with this. One, the c7llnder of 

at.oaic debrie did not. ext.end unitorml.7 fro. 20,000 ree\ 

don t.o t.ba ground. lt. h 1eneral.1T hliber t.baa tbia 

80 wbeD the R!N.l) atad.r waa made, I cao call thb the Var 

I ~odel tor ac11.veniial ot rain, wa took a qlilldv and 

•x;>&Dd.ed it asauainc that. the cat.erial wu horaoaeneoa1q 

diatrikt.ed throuah thb qlinder. •• coal.dered the 

obaened hei£bt. ot the cloud, expaoded. it. horhoutallT 

nrt.ic.il.7 and aaawmd that all the •terial below \he 

-J.SO 1.aotbara waa brou1ht. down t.o the pUDd in the f Ol'll 

rain. .. didn'\ take into account. the shell' ot the wind, 

ao Ula\ waa one t.bin& that••• missing. Thm ~ peopl• Oii 

Ai'Sl"P .orked on the proble• and t.he7 •aid nll 1' 11 ai 

to consider all the material brolaght down •• eooa aa U. h tll 

the raia and tJle7 allowed !or a fWt.e time of .caYenaiDC 

Department of E>s'.'•1y 
Hisk~!.., 'c -
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and \he7 ude anotber ••U.te. Howyer, the7 atuck to 

t.be expandlnc c7linder wU.h the bomo&eneoua dlst.ribuU.on 4 

the7 did not cona1dar a Yart.1cal chi.nae ot \he qlinder. 

Our lat.e•t model, ~k II : ~•11 allon !or a di!tenn• 

t..Tpe ot expanaion ot t.h• cloud. :e have cona idered a clo 

to expand accordlnc to a iicJdan law ot dittuaion and w 

ha·H dlosed a dittudon constant. that. ii aa bi& •• w cu 

get. it wit.bout. tear.1.Ag the cloud apart. 1.Q want to t.l"J' 

keep t.bia cloud intact and expandiOE ao we can't. allow t 

too blc a cllttu.ion coett1cient, thia would t.ear the clou 

Aleo, because n don• t. 1r&nt. to tear the cloud apart, w 

baYen' t. oonddered the a.'leu. Bu\ thl• now &iv•• 7011 a 

picture ot what. our cloud look• 11.ka at. the end ot •ix 

houra. We at.ar\ out with an ellpl014 ot boaopneou ~ll

cent.ration l kilo•t.er• t.hiek •ncl S kUOo':letera 1a diue 

and n asS\l.H tha\ the cent.er wnt. to a heicht. ot 10 

aetera. .la the dittuaion spread t.hie cloud• the peak co 

t.rat.ioD a\artecl to tall and the• line• here repreaeat. ah 

wheN the concent.rat.ion haa fallen to U of the oricinal 

cenvat.lon, o.U to 0.01$ ot th• orit;lnal concent.rat.ion. 

Y<»a -.t. t.17 to iaa~in• that th••• ahella init.iallT. whea 

the cloud 1a bomo&eneous, are all tocether. w are upat. l 

'lbeD u it atarta t.o apread these low conce!lt.raUons spre 

out rapi.d.q • then dilution beglna t.o take ottect. so that. 

_Departmer.t of i:>~~T.1 
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a while after a U line baa ex;>anded it. pte 80 diluted 

the cut.ral concent.raUon tall• down md t.beM ah.U. eo 

\raat. qaill. I think tbia next. pict.ure will help 7CN 

Yiaullie it. Thi.a iop aeiction 11 the peak coacant.rat.10 , 

ahon ho• t.he hottest. put. of t.be cloud l'Arlee. I\ 1a 

ri&h\ lll the center or the cloud and u. at.ar\1 oat at. 

and tall.a rapidq in 1' houra it 11 lOj. ·Th1• loar t 

sbon Uie hei&ht ot th• apberical ebella th&\ contain a 

certaiA tract.ion ot ~ initial material.•. In Will QO 

that tb• 10% line 1-odiat.eq at.art.a t.o contract. du to 

t.b• dilution of t.be cloud a'.ld lt diaa~ar• 1a la boura 

when ~ 1a preciatJl,J' at. the center ot the cloud. The 

line continue• to expand tor about. 12 boura and then 1\ 

alowq atart.a \o contract. and ~heH other onea an et. 

expandin& out. here about, 24 ho'lll's. Thia 1a the \Jpe d 

dU'tuloD p1c\ure w have ueecl aod now i.ta co back IDCl 

at t.his om qain. 

ihia OOMI out. ot the .1·1ckiaa diftuion law. W. ae4 a 

ditf11a1on coe.f ficient. ot approxima t.el,J' io6 cent.imeten 

HC'ODd and t.hb 18 ai.:apl;r t..'le solution to the equat.ioa. 

I don't. belie•• that. it. uWhea wU.h the inatruaent. re 

tnc• that. wre taken 1n N.a.,.ada. 

Oepartm~n~ iJf 7.. "~-•! 
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thb 18 a ••• n.Ung rather thaa a radioact.iT• ntlnlf 

I••• thu h a .... rat.ing. Tb.la ii ju•\ a p.reentap 

ot U'9 iniUal. uterlal. 

I would like to aa.r that we find the d1.st.r1bQUon rate l 

1.mene with th9 tiu t.o the tirn power. That la, the 

ettect1n rate or decq ot t.hh tht.nc 1• 2 Iii.nu 2.2 

there is aoee ecattering data 11h1ch would ehow you the • • 

Ia 1\ the oentert 

It 1• the hottest. part. We tr.r to n.nd a place where 

19 th9 leas\ dittuatn. For naaple, aa 1eokinet.1c st.re 

line llhich bappeu to be runn1Jia through \hi center ot 

cloud.. It ... can tin4 an 1.okinet.1c l.a,J•r Ulla la when 

w rq, becauae thi.a i• w!iere w p\ the 110at •terlal. 

That; dittua1on rate 1a tor a YU7 )'01UJ4 cloud in the tlr• 

halt aa boar 1en't 1\T 

Well, • uv•llJ' at.art.eel ill at oae bovr and call it a 

after abou\ S bota"S • 

idealised. le believed that the cloud would not. be con-

t.inuoua and expandinc ll1ce thia • are 11iap1T t.171.q to 

M• what such a aodel would bring down 1n the way ot ra 

outs. 

'oer~rf..,.,rr+ of E:"1e"1'/ 
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I don't. tno.- how to tran•la\e the dltfu1on rate wbiob 

lnnr• with Uae with hi.a dittuatoa coettiolell\. 

be could do thia. 

It I understand 'Plank correct.q what. be b ea7in1 i• t.ha 

in the first two hours the peak coneen t.ratton goea down 

1nver1e~ wit~ t111e. 

Te• that. ia in the tint. t.an hour•• 

Thb u vhat 70\l would gftt, it ••e11a to •• it 1aa had 

h a plane r•eardlese of the d1ftu1cm coetttden\. 

tul• 

~d 7oa 1•\ .or. Bethe'• ruark. That. 1\ u the qJ..TOZi 

obMrT&tiOnal would 1nd1oate tba\ thJ'M cU.r'.eUiOaal -~ abOal. 

That'• riah\. Well• w are qd\e are et that.. Ve tried to ta. 

the Uldnll wrtio&l cllltulon. Ve Mll•ft \ha\ the dU tea 

ooetn.cienta abotald l»e uch1 ll\1Ch uiallar in the TGJ'\1oal t.bla 

ill ~ horisoat.al aDd \here tor•, 1 \ vould correapon4 .ore clo .. i, 

to d1ttuioa 1D th• plane than tb.18 partlc1ll.U" aodel. Ve Wi .. 

t.o t•t. !-.ere a 111odel ot dit!'usion vMcb vould brine thtl •-....i•
amount. ot ra.dioacUn del>rie dew into tha raik-bearlna 1 

1n 1uob a vq th4\ we 00'.lld make eo•• aort ot anal.7e1a of how 

nclt •tuft 11cMld be rained-out. 

. . 
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• .lHEs I• there anr uperinntal nidence Oil th• ll&[rd.\ude ot 

d1ttuion cgetn.dent.? 

lo, t.ben ha•• bee eo•• en.hate• ot llittuion ooetn.o 

ude tram Uae ol.01lda. nr-. Jlachta1 ot the Vea\ber ave. 

done .-. 110rk 011 this, but \be•• ditfation eoettic1en\a 

tree ataospbere are ex\rfttel.7 l'Ollcb eattn&\ee. 1'h1• one, 

vu choau bec&wl• tb18 woald gin a a Hale ot llOtlon 

tbu the olo1ld and tber•fore not. tear it. wp, bu\ lt. vu 

biggest one t.hat vould g1n nah a mot.ion. It ve p to 

larger dU't'ulon coettS.cient tbe Mal• et t.b• aotioD 1a 

to M bic enOU{'.h to war thi• cload int.o Utt.le 'llb18ptl 

plecea. We didn't want. that to bappea on W. .odel. We U.w 

rone all the vq back to Biohardaon'• oolleotioa et I Tal •• 

vhich be •d• in l~. I don'\ think aeybo"' hold• a brl t tor 

tho• toctq. . Ve wat oa to W• iad Mde a roach tat.era 

ot the aaount ot Faterial th&\ YU vndw tile 6.J& ldlaae 

at ditterent. ti.Ms. l\ one bov tll• p-adien\ 1a atMp ( 

ad Jn would upeot TV7 Ut.U. 1a t.Mre. S,. t.tft\ Ur 

70• U'9 jut be&lnr.1ng to pt. appreaiable aaoa.n\a in the 

vftlcl probul7 pt.••• rain-wt ba\ w wlJ1d haw had w 

anot.Mr line t.re to aak• acae ~not a cal.C111.at1on • .l\ 

6 how• w haw •d~ a oaloulaUon and usa!Q& ~ eca 

OTW a eaall area or ju•t abwt one-halt a ·~ail• w 

haw eotkn a doe• rate on tbe ucnmd ol ~oa.t 70 11tUroe:llR"8:'1SDa 

per hour. It Ude diltuaion had (amt al.oq and,,. had 1 

soanngtn.r. Now le\ u eo back to 1"r. Cnmtiel.A pi.a 

... ,.~,,..,,~t o~r~ 1\ Oil her• ao tha\ 
.·""'"' ,-. :: -~ / 

·'-'-J, 
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\be t1J'4 ot 8Caft1111ng 7ou vould haYe to deal vl \he l 

acaT•Dfinl would occur onl.7 tor part1cle1 lar&•r than • 

aiorou. It ve wre down la \bi.1 range, leH than .01.;t, 

would pt faiJ"ly high a·n1•qe etf1oieaq and wo'.11.d bring thla 

•tuft dovn, but hare, between 0.1 and 4, unless w can 

vi th •OM r.n mechanin tor br1llP.nr it down, ye vo1lld 

little scavenred out.. We vent cm and oa.l.culated aiai.R t 

hoar• and, der;r•i te tb• t1ct. \.hat. the cloud ,,.. d1t.tu1D& ad 

being dJlut.ed1 en0t1ph additional aawrial bad been b 

into tihb rdn-bearint lewl •o that. the depoai tlon on 

"u about twlee llhat ve go\ in six hova. Th& ca.lcalat.1 

24 ho~ shove that th• deporition betan to set 1r.aller, 

clwd bad by tt:lll tiu been ao diluted and. the 4-oq tac 

~ entered into it •tr011£lT ao that thl uoata depoalW 

&l'ound are c•ttin& l!Jll!•ller deartte the additional aa\tAr 

Depart>"'"~··+ 
H L~~-~ 

dcnm. J;ow t.hia proceas of buildinr r.odeh and at.t.npU 

Ht.i.N.te thf. baFard bu been eobc oa ror a eourle of 79 

and I think ve are •till quit-• tar troa a reuonabl• 

Jl!Odel \hat wa 1111gh\ U.n to \l'J' to tea\ •a wt>.at little 

&Tailahl•. 1 think, tor on• thinr, w nit take into ao a\ 

ac.a better l&1f ot diffua10fte \:e Ve vbat. ie arulable ow, W 

kDov \ha~ \.h1• doe"n't. itw ua a cood p1e\Qre et dittul 

the ataoerht're and ~r. !dint•r will •~ale aore Ml on 

arternccn. We need ICM b$\ter lav tor d1tl\i81ng this c oad. 

Another p.o11"1t, we need eor:e 11ore •i:reri1Mntall7 detenda 

ot vhat.ettr conatanta Jd.£ht. enter into wr-atenr dit!uio 

ve need. Another s:oin\1 w l'JLtt to be able to consider 
- ' ,... -.~·r 
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all aoal•• ot diltuion and by t.h1 • I mean w 11111t. ·tan nto 

account the ebeara. Colonel flolPan' a paper took ahear 

account.. lone ot the mbnqoent riodeb ban attempted 

shear. ~o, this iiu.at be taken into account md I think mc~tr 

thing vr.ich =at be tana into account in order t.o p~. a re.1a.o: 

able ;iod.el 1• the initial condi Ucnl!. i~e are sure that 

material h conc~ntrated 1n a toroid, 11'.l a doughmlt.1 not. 

apboreoid or a cylinder, or any eucb U1o<lel1 and I Ud.nk 

lllUSt be conf!de-:ed in trying to estimate the bazarda ct 

There i• not too JNch point. h a.aJd..Di too r.an.r calc11lati 

these adaittedlT !nadec,.-uate models, n do it eiinp}T to • 

the trend ii and t.o .. ., vhetter we are approachinc what. 

obsarntions of ra.ino\lt are available. I certa1nl¥ voul 

to t-uen u to wha\ the elt1sat.e ot the huarda vo.J.d be, aq 

b7 Friday' att.ernoc11. That. 11 all I haTe to •87. 

Listen Di-. Rapp, is it. possible for u to sq \hat. 1t we 

a JIOdel.JC&k• that. & •tn1ab\ 11.ae acaftn&inl cnJM'9, • _.. .... 

looH ~ in 'fin ot tla• t&C\ that W don'\ know dit 

ao wll? Wb7' no\ IO ahead md H7 100$ soannging and no haft 

&I'(/ of thi• NtinneDtt 

t .. , we could do t.hat. We could alwqa have couidered 

ecanmg1.n£, but ii we vare to try to aet a more realbtio l 

and it thl.• llinilnm does actual..l;r exiat. this could sake a 

t.re.endon• dit!erenae. 



' ' 

i.oica 

Well, t.hat. va.e .,,, ctMttton, does that. make a lot. ot dit ~ce? 

Tb&\ btillp •whether 709 know th• acthit.J' diatrib\\U vitlda 

the p&l"\1o1e •1••• 

U tar •Giie r•a•on ve co-Jld diaconr ae:u .. chan1 • that. codd 

brine dovn lOOr vi th l()Oj acannginr or 1! the )% tact.or 

to ent.er in and 1Nk• it. onl.7 )r I think thi• lK>Uld l>• ot 

able 1nwest. to \he people vbo are vorrlsd about. the ball&'l''llf 

the ground. l.ZJT further questions? 

I don't undaret.aad several tbinga. Nrat, 

hov there can be arrr doubt abo\1\ tbe dif'tusion lav. I t 

there vu onl.J one ditl'u.sion lew. 

w.u, let.a put. it. t.hi1 wq. .l• loci u JOU an talld.Dc 

llOllecular dittuaion then \here 1a only mw dittunon 1 

Howenr, 11hen 7011 atart Ulkinc about dittualon ot mat. 

different. acal.ea of aot.1on in the atao~e which aq 

. 
to the lU'p eoala 110t1oaa ot tba qclonaa met anUqcl 

then 701l have .. ent1r•l1 ditferent. proble• or dit1'ulton. 

1• lnU..telT tied 1IP vi th the nse ot motion• Which are 

!q the ola.da. Ve ahoul.d 'b9 '"r'T technical about thie 

' 

uvqw •peak ot edd;r dittusion so that thi• t>Oint doeu•t. bot.her 

pe<>ple. Anythi.nr el Hf 

It the aol•cular dit!'\laion vwe b:portant. 1t. would eeut 

that. 701& can ealcW.ate the ditlu81on coefficient.. 

.. 

51 
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Well, tM 110leculu dittuaion 70U could, but tbi• 1• ao 

th1a aoc..mt.a tor so ll~U. apread in compari.1011 with 

C&UMd "7 the actions ot the at.aospbare t.ha\ w ccmplete nesleo\ 

t.b• 110leaular dittusion 1n cocpariaon. ! thi..'\k the I ., ue tor 

aole.ovlu d.it!'usion is 10 to tho minus cna, vhore here n are \al.k

ine or dittuaicn constants or io6, io7 and io3• 

Yea •. 

Otber questions? 

I haw another question, Dr. Libb7. Fer the etudy 07 

t.a1ied with Prctees(11' LU1!:>7 and bia proposal, vhich vu 

an un.apt.ion to part. ol our paper and uaeci tor calcula 

vu that. t.beae 8Nll particle• vbich tflf'll in the tint. anar

•\aie• ot u. f'ireball 1 taftlr are 1.naued 1n maall. wat.r l:jpl:>n-

le\e. tba\ ia, one ot t.be reaeom that 7ao. H• the cl 

la due \o \h9 J10iature that. h collected conr:leminc to 

drople\ eise. He ha.I a&de en ntiaato ot tbe calc:u.la 

Uiat aDl 11.,.n ue the sue lS to ro d.croa.:; vr.ioh, it he 

COft'ac\ 1A hi• ueumptiona, would o&ua• t.b• acaftncin& 

to go 1IP tairl.,y high ln abort time• •o that. some or the 

1.11.tc haw t.urnod out. on the indicator 7S to 90~ ac&WJ16 

ettide:DC7 for hea"f7 rainzs. ni&t. ~ be on• mtichanb11 

..__. f 1 We had though\ abGut. this problea. !'ha onl7 thought. we on 
De~2r~~,·f"'·' (': ~l"'"'~::'l 

'"'-' - ; - . it vu tha\ ve are talking here abo•t. t.b• cload t.-hat 1oe• wll 
;1 ,';I 
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aboft t.ha rm bear1q lnel. Then .. have tvo problea• 

tt. la probably rat.her dry 1IP there and it lli&ht not lu' 

one, 
• 

or a 

lone UN and th• other _. 1• that u. would haft to pt 

don. 

here ! had bett.er be caret\11 or what. I aq, lhar. bu 'bee •ose 

'"1eor7 propoHd1 bT whoa I u not quite eve ript now, r ther 

that there was continual. ir:tercbaD1e qcl.e• betwe9, it 

aaewiptiOA b correct. 1\ 1e eueutd in a nail vater drop 

i• betvet:D lS to 20 11icrona in eise, 1t u •• 1\ riH• p 

en.porat.ed but. at. the aue t.1• a oonceAtrat.lon ma.es et t 

t.hat it. would be reintern encand iii other water droplet.a •"h•\ber 

that. ohancea the siu diat.rlbution I aa not in a po•1Uon Mf• 

I certailllT •~n•\ want to get. into arq argaont abou.t t.he 

As tu &• l u concerned 1 t 11 tbe biaest question au-Jc 

whole J>l"Obb•. 

I would l1D to t.ab tb1a opportmdt7 to polD\ oat, tor 

~net1 i ot vhat.enr yalue 1 \ ia \o t.hoH or 7011 who are in rested 

1a the theoretical approach, t.ha\ there 1e a ~111bil1t.J • a 

n17 dlspl• e.'lp1rical approach vhlch ecrae1 abou' bu&uae, \ 

leut trom oar obsenations and I think trma othera, the nA'!~L1 

dust. 'bard~n ot t.'le ata-oaphere h nry abilar 1n f&rt.icle 

and epectl"\lJll to the particle •1•• distribution or thla deb 

There ia the opportunity- ot meas-.ir1nc atnosr heric <hat b 

betore and atter raintall and also the parUcle Ilse spec 

-' ,_vtQfin the drops. It. S.. rq 1J1J)resdon, I mow that at le 
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Dr. Eolden auat h&Ye done th1•1 ptirh&,r• llOM ot the othe 

the old day• out. ot curioli v I 11.Hd to t.alr• du.t\ •MPle 

alter n.lnatonta and a lo\ ot dud pretent le ab:oa\ 1wmt11Petmtible 

oot:p&J"ed with 11hat 1• ord1.n&rilT pre•ent, particularq 1 

&iJ". '"'9N vu so 11 ttle that it. hu alva;ra been 'flT 1r-

that !or all rraet.icsl !'Ul't'OBe• und81" De?"tain conditione 

acannf.inr effect. ia 100(. 

B11t )"0'1 don't know it 1 t i8 the sue air U-.at 7ou are de 

John•on ct Nltl.1 I think be 1a vorld.n& 'CJ;> a\ 1,inr:more now did 

eome wort on •&asur1ng rain m4 te•\ing 1\1 radioactidty aDcl 

he noticed that v:l th the 01188\ ot rain he got al.11101t a te 

iAcrean 1n the back~ Mid then it tell ott sb.rr:lT. l!e 
i.Mplied that. thu it. wa• lOOS ettecUw 1a 1canng1a1, ot-.. --, 

thla doem•t sq 1l1lCh aboa.\ what wu lett in tha air but 

under tM 1~pruaion th&\ 1\ wu ft17 etteeU.ft acrnniln • 

w~n, it J'OU. lockttd at thta tteep radiant on the curve 

note t.hat. eenenging will nptd17 reao·H all the larp et 

th• ...U atutr V011ld r,e\ down neb 11tore •lowl7. 

nut, to continua on Liscn'b>Jd'• the'181 there are UJ111 Ila? 

docwaent.ed cuee or rainfall, i:udd7 rainfall and 'bro1ll'l sn 

app•ar1011 "'-th a whole }".ost or particle sizea al 1 tM vq 1111 

to varr ismall azitctunta, and p VH one, at leut. b·Oll the •• 

Depart .. ,~< "' o16gltsal point. ot vb.z. t. 1 t mat be a ve-q • teot1 ft 
~-~~:~~·-; 
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ecanDginr ar'11t no utter what J'OQ HT about. th• panic e 

distribution. 

I hope t.t.at. the i~iiresd.on hu no\ ~eg &!-Ten t.b&t th1a art. l 

1• punq theoretioal. On 1'hursdq ·JiOnaing we will h&w \be 

pre8<mtat1on c,f e~riwmts that are to be propoHd to 

I ju.a\ wanted to mention that the eftect that Merril £ia 

described 11 also noticed vi th radar and nUJ"On decq p 

in t.he at.oaphere. It yc>u MUUl"e theH products before 

attar a rain-atora 70u find tb&t. the scrnncinr etfec\ 1 

De":-~t---- ·' .... 1 

f~.: '· .. 

&,/ 



LIB~'YI 
(cont \.nued) 

l'e think that. it. would be a good idea •iAce there wu n 

neh at.wee\ ia \he •1jbJeot. la. the Par\ I npor\ th&\ 

organise ao additional ••1.nar tbu attemooa on 

contareoce rooa on the Hoond noor and invite &n10M te 

ait.end 11bo wiahea, who ii ualined to an,. ot the other 

• '11 also 110V• the ••' a.ar on ac&ftn&inf, t.zouaport., and 

usion into th.19 rooa torn haft a t••Unc that. \hie 1f111 

be th• laraest ot the variou• .... tJ.nc•• At. the end ot 

bour Mr. TllrMr •ill gi.Y• ua dinotiou u to wber. theM 

other ••t.tnc room are. lJt the mn to..V ainut.ea I 

ahall U7 to tell 7ou wha\ w intend t.o ncoameDd on the 

110rlchida problea. h I lndicated earller t.hU 1.a prl-..- ....... "' 

an outline ot experiatnta to be done. The problea la 

wU.l people etar\ d71QI u a nnl\ ot aa atoa1a war, ant 

w toeu ov aUantioa on the radioact.bit,. I\ lD1 \ 

w baTeo1\ pal4 .... att.ea\1.oa to other Pb7•1cal ettecu 

bu\ t.ha\ w an rathar collY'incH th.a\ the radioact.1dv l 

the mo•\ 11.kelT \o 'be th• •at. 1erlo11a. We orpaS.e4 the 

proJaot. oo the aaeuapt.1.on t.bat biol.oa 11 " iapo••ibll' 

dittlcult. ~·' w do beat. to MCNgate b101o17 and \o pq 

at.\UUoa t.o thoM thine• w aan do eoatbiq about. on a 

ahor\ range and .o w asked t.he D1Yia1.on ot Bioloa a.n4 

~sedicine to tell u what the raoe\ bportant and aoat. dan 

01'3 tiaelon product.. wn, or the 110a\ dang.roua radio-
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aatiT• product.a 11"° bt the at.oaic 'boab. llJe upected 

U.\ ot 80• lenath ra.nld.n& t.he moa\ 1.aporta:nt. on down, 

but. U. list. na quite 1bort. and conaiated of one 180 

and thl.a 1• StronuaJO. !low I•.,. 11Yen a all&bt.J.T in-

correct. 1apre11ion1 t.hen'n an 1ntare1t. 1n other 1ao 

but. U-.a 1.At.areat. 1n ~, •• I underet.and 1t,, tar ex 

tha\ 1.nkre•t. in an7 other iaotope. 'With ., .. jll8t.U1 

tion w can •a:r that. our probln ia red:.lced te the etuct, 

ot sr90. ·Now \ht.a 11 in ll&D,7 re1peot1 a tort.uoaw den P

•n\1 tor r~90 la a beaut.itltl th1Dc .. tar ... •••UZoe•ll 
18 concerned. l\ would be ••rr ditftcult to dhiH u 

iaotope eaaier to detect. 1A low quant.it.1•• than sr90. 

Thia 11 ~ nnlt. ot the tao\ that. it. hu an Ttt.r1a 

daqhter, the sr90 deeq 1a a tora ot 7\tl'ia 90, \hie 

a 20 79v half-Ure. The Tttrl• dec&71111th a 61 bow 

halt-lit• md ••it·• a 2 .UUoa wl\ bet.a rq. Thia be 

rq 1a abo11\ '1/2 aUlloa TOl.L Thl• la the eMiaiatq of 

the tl'i-Yal.enoe e1-nta. Thia, ot cours., la u alka

Une earih" t.be ehea1eal •pan.Uoa ot J'\t.1'1• aa4 

1t.ronU• 18 quite a alapla ut.ter 1D principle. V01r 

••• S•edlate~ tha\ proceH .. uU11aed eould coa11a\ o 

tw tbiJl(a. tn can UM the Hparat1oa of 1t.rontl\1a lr 

itael! •• an elemeat. Hp&rated from the ea.mph and place 

it, 1n the counter 1a equilibrium 111.t.h it. yt,triua da11ib 

1ta yt,t.riua daught.r bei.ne u equU1br1Ull in a te" dqa. 

•• 
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Ia that. can 101& get. not. on]¥ thu l>eta rq, w' that. be 

ra,. ho tor each dui.AtegraUon. That.•1 one wq ot do 

1\1 th• ot.bu procean la to not. bother t.o Mpar•t.e the 

1\.ront.1• at. au, 'but. Ju\ te t.ak• tb9 7\tri• daqbt.er 

or th• au.pl•. I eon ot par•onnallJ' taYOI' the Mcond, 1 

beinC a little bit more ea17. Ho•••r, wb1cl:l nv WT 

70• do it, it. 1• poaaibl• to take a toA of •uple and co 

aider detecting t.be atront1wa t.n 1\ wU.h aom•thinc l1ke 

S0% etticienq, becau• ot thia daughter relationabip. 

For ex&a!)le, w caa \au the yield of the aaterial boa 

a 20 kiloton boatb. 20 kiloton l>Hb equal• 1 ldl.ograa ot 

tlaaionabl.e m&t.er1al. That.'• about. tov aol••· The 

atront.1• COlll!I in abou\ at. ~ tllaloa Jie14, eo w baY• 

abou\ L onr 20 and about. .2 or 1/S molea ot at.ronti-90. 

That. 18 about ioll &-90 ato• Tlei4. It w ge\. a u1ton. 

dbtrib!1t.1oa ot a 20 ld.lotoo boab OTH' the eartb'• nrt 

w therefore a•t. abft\ 20,000 Sr'O atom• per aqun cent!: 

•\er tar a 20 kiloton 'Mab. "°"the 20 yeu Ute..._ 

• ban to ban 15 .UUcm sz-90 atou - M&n8 th&\ 7ft 

haff one diaint.eara\loa per at.nut.ti. A• \he •vence 
llt'•U. ol sr90 1a 1$ llillion at.nute1. W. will haw 

trh thia 20,000 onr 15 alllion u the d11intecrat.J.ou 

per .minute per square cenUater. Since • can ct.tee\ a 

a1JWnul &OJHthin& Un 1 dpm wi\hout worklnc too hard, I 

ua.n om du1ntearat1on per ralnute, U. •ana that •'re 
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101.nc to h&n t.o t.ak• perhap• a !actor ot 110001 w DH4 

1,000 .qure aen\1-ten ot area, ~ 1t w \ate a 11000. 

•qu&r• centisetera thsn w &•t. an order of one d1.s1A\e

grat1oD per •inute. l'hb aan be •anred. .. conebada 

that. 1n theo1'7, at least, it ~ere'• nothing wronc wli!a 

l.his reu<>ninc ~at. the AlPftiordo ~tt, 1t the !1.a•ion 

prodllet.• wen d1at.r1bute4 ttnitol'lllT onr the earth'• 

surface, b det..ct.able now an;rplace cm the earth'• wrta 

b.r t.akinc the fallout. on an art1• so. Ot courH, w•q 

had a ·~reat •&nT boiaba since t.ben, one aot1c•• tor eua:p 

thou'h, that the railoacti Yi v haen' \ cone a 20 7'9U' lit 

t!J:eJ wane its all IU'Ound1 or eHent.~alJ¥ all o.t U. la 

at.Ul hare troa all the bomb• that. haft enr been Ibo\. 

'l'hh 1e an 1nter.stlnc point. tor the reuon that, nter-
t': 

r~ to our earlier d1ecudosa, •ha.,. the cornla\ioa 

betw•en the sb-ontiua •• ._, and tM particular baebl 

11Ullsed would be T8'q poor probab]T. l'ith the maahlll'. ot 

boab• th.a\ haft bMG ahot w pvhapa can ""°" tha\ 

pl'Oblea. It loon, in t.heo17, t.o be q;a1'e pract.1.cal, 

now tbe procedure wol!l.d be SO!Mthlnc lib tbb, take 70\J'I 

proceH ot TOV Ample ol soil or ot ••••ter or ol 

npt.abl.9 ut.ter, human mat.erlal, &lllul aat.ter, calctm 

it or extract. the alkaline earth troa 1 t. Th• appro

priate chemical proce<iu:ree, tra1ting that. t."'te stronU• 

will follow thb, haTe been to let 1\ at.and tor a tlM 
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tor the 6l. bour caught.er \o &ro• in, aeparat.e th1• ou\ 

the a1nillum of ohesical illpurit.7. A.• 7oe tirat purit;r 

8&!!2f>l• tor the t.ri-valence element• whicb would follow 

then let it set !o'Z" a nek and then add a t.iDT bit. of e 1ar 

can't handle • ton. ot sample 1D thia a&nn8r. So l pereo 

all7 believe tbat though no one to date Ila• ever uaa 

sr90 ( ian' t thi• ·~ axtraordina17 situat.1on, th1a aoa\ 

dan&eroua ot all ~• 18ot.opes, ror aome queer reason, ha 

n6:Vbl" been uas11red - it ju1\ hasn't bMn dona) it. will 

be at all difflcult to measure t.he ~O that. 1• due to t 

ato:dc bomba anr place in the world. ~•ll, ! aa7 not. a\ 

all ditticult, you muat. aet the 1a~l•• and you 11Uat pro 

tl'".ea, bat it 1a not. a cajor opera t.ion. fbe !1rat. conc:l 

slon 1a tbat ta -.>rld•ide contaeination du to at.oaia 

wu.pona aill be concerned pr1:o:iarilT wit.A \be s,.90 dutri

bution and ao the JU..~D-OABRIEL propose• \.hat. the world be 

aasqed tor Sr90, t.bat thU thiac be dom. It. ..... t.ba\ 

th•"'• no •a:r of ill•HinC what will happen. Jus\ coui 

the Tarloua doubtful point.a. l'i'e know, at. the preHD\ ti , 

aoaethinc about, at. least Vr. naenbud tel.la ua, tile di.a 

but.ion ot ordir.&r.Y t1H1oa products. ~ 1a not. aa ordt 

nu7 fusion, 1t ha• a krypton precursor. It.' a borne in 18 

tubion1 Thia 1.8 • Jl ••cond half-lit• and t.bell u. aoe• 

rubidiua 90 which 1• two or t.hree 111.nutes, I'Ye !orsatten 
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whlchJ ) aia.'1ta• I think it. i•. Tr.ea tinal..17 1\ 5et.s b 

DuriJac the period ot a ainute here, or tour or tin ai.Jlu a 

here, b'1t. particularl.7 this minute here, the fireball 

han cooled down to t.be poin\. where 110•\ ot the phe~enll 

W!lich decide the particle 8iH d18t.rit>ution Of t.he fallo 

&l'8 onr. Now you haH the pict:ure whicb 18 rat.'ler fd 

•nine in •o.• respect.a, that. thia llO•' dallrerou tlalion 

prod:110\. 1a now leiaurel,y deposited oa the outside ot all 

ot the duet. particle• it. touchea in a nice soluble &Tail 

able ten so that. it will deaolve 1n water. Thb WODl.d 

product.a and lll&i(ea the preeent data - I wouldn't. ~ YOr -

le11 - but. one certa1.n.q &U\ ch9ck t.o lff whet.bar there 

t.an•t aa enonioua traet1onat.1on ot s,.90 •• co:apand t.o 

ord!nar7 tiasion product. lfr. Spence wu telllnc • tha\ 

thil waa true 1.n the caM ot sr8', 11hldl hu a aiailar 

precureor h1ato17, t.hcni,ch that. U7Pto11 1• a lon&er lite 

t.hJ.nc. 

la the cha1A that. 70u have put. on tbe board quant.U.aUn, 

111 otl:Jer worci. doee all at.ront.lua co• tro:a krJ'p\oll? 

Aa tar ae w know thi1 ia ao. 

fallout radioche.:rlc~ and then waa far leaa et.ront.lua 

/,7 



C. !. A.DAWS1 
(cont.1maed) 

... LIBBY1 

VOICi1 

VOIC!:1 

ill the Nllpl .. then would be 1nd1cated b,r a normal 

diatribuUon cam. 

So \bl.a 1a another &rg'Qtint. tor \he unr. •• nal.lT do '' 

know a!J71,.~1ng about it. Row lt arq be that in the bia• 

bombs Ule fireball •t.l.ya hot long enough 80 tba\ than'• 
SOM bore Of 1ncorpor&t1Da thie SWff 1n a 801'"\ O! All 

1naoluable coat.i.ng. r think one would sa7 there was so 

evidence 1n ord1.twu7 fission prodtt::t.9 that t.he •Wit 1a 

inc•rpora\ed 1n aluainam oxide or eilica or aomethtnc el 

t:iat. 1• then whea the .-aper ill toraed in tbe sarq •tac 

ot the fireball and as the t.binc cools thia conden.aaa 

and TO• have 110lten droplets wbich entrain and dhaolft 

th• tu•ion product. Thi• 1• a nohanin, thia lll&ku 7 

aon ot ruble•, wbare th• thina i• proieotad chemic.U, 

troa t.be action ot wat.en. Thia wdd !lake th• stroaU 

leH available to the bloapben u4 would be a happ,y t.b 

bu~ 1\ does .... tba\ 1ll low ,Uld boa that. the at.root. 

1a Ju\ abou\ u &Tail.able u it could poadbl.f be. low 

9&7bl th• ideu won't. tit., bu\ thia ia •~t.her poh\ aDd 

another nuon tor 1\. So w have a'bll.Dd&nt reuona tor 

do1zlc worldwide auq oa s,?O. 

Ia the sr90 content. ar the atao•ph~re kno11JJ1 

si-90 does not occur in nature except. insofar as 1ta prodla 

b7 the amall amunt.s ot radioact1Yity. 

(,g 
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LIB!:1It 

1'.:tL~ Rt 

·, 

There•• neTer been u •••• of s,.90 ot aqr aon. 

•ban •tarted Sz-90 determination on a 1arp aeaortmen\ 

ot !allou\ mat.eriala. r ha·,.. no data now. the etron-

tim'• been •p&.ra\ed and we're waitlnc tor the Tttrila 

to grow in. Tbe onq ~ that - have a Oil those 

bonea that I told 7ou about.. 

Well T don't mow exactly, it'• proba'bl.7 high. S% in 

ord1.narJ' !1.aaion. There is, o! COUl"•, & queet.ioa ot 

the type ot weapoia yield, bu\ I thint 1n all tbeae thine• 

- oenainq e•t • lo\ ot 1 t. lo11r lollOITO• ... f 11 h&Ye • 

sore tboroup go a.roaiad on thU mubJect., and I hope tba\ 

one ot t.ia. udiCal doctor1 will •peak to u a tew at.nut.ea 

about. the· rea•OM tor 1troatJ.aa bei.Dc nch an 1.Jlport.an\ 

1aotope. We're no\ parUoalarq coaptc\ 1a thU t1e14
1 

'bllt. I t.bink w•re all cQl'1oua. 

at.ront.lua i• the maila ieotope - to ask llbet.her somet.hiJla 

lib plutonium, u alpha uit.t.er, might a1atlarl.J be 

i:tportant. •• a bone aeeker7 



VOIC!a 

TELL~Ra 

,,. 

dani•roa1. Bow aucb lower I don•\ know. 

About. io-11. 

10-J wotald eorrupond to the relatiT• lifetime•• The 

enero in pl11to:Uua .!.a iwch greater and 'ST f;•neral ia

preas1on 1'&tl t.ha\ an alpha-acti n nbtt.anee 18 ltOZ'9 

dangerou• than a beta-actln acting aub1t.aoce ~ a 

areater proportion and correspond Jut ta the eneru1 

the eneru ooacentratlon •an• that 1ta .ore dangeroua. 

I'• turpl"iaed t.hat. t.he ratio 11 onIT 10-J. 

tactora. 

Then, i\ probabq then inclv.dea a cnater coU.cU.-.. 

abaorp\1on ot •\rontia b.r bone. !ecau.n, U 1\ wn 

onl.T the halt-lite an4 eaera I would t.xpe;\ the raU.. 

to be i. ... 

Talkia& •boa' \he uptake ot oalcia t.ba\ haa tallen "'· 

We're not t.a]Jdaa about 1.Dhalat.ion now. There 18 a yeq 

lute ractol" ot d1tte11t.iatiora both la t.be 11.ptake 111 · 

strontiu,. b.r plant and tr0ta the opiate ot •tront.la 

tro-a the plant, bl' the d.1geet1 n syates. Ot cou-se, 701a 

baTe an additional fact.or there at least. of the order ot 

10 
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. '' ~~' \... 

~ ' . 

Uucb Vore. 

:trontim 1• Uk• calc1wa and caleiu b the major el.ea• \ 

in the bod)- and at.ronttwa 1a like caleiwa except. prob&b 

leH aolul>l• so U 1 t e•t• into the bone che!dcalq I 

auppoae there' a more chuce ot it. at.qina \here thaa 

c&lciua and ao like radiwa wa expect. that. at.r~t.1.ua wou 

•"1' in the bones. low n sort. ot &veH at tlila poin\ 

about the d1et.ribut.1oa. .. don't. know an.,.thlni wt. -· 
atill 1ot. to pt. lt., becaue otherwi• W dOAt\ bow ma 
1a:iplea t.o tan. Tb• u1n 1.nwreat. ot t.be G.&Milt. 1a, o 

courH, 1n bUUll u.,... I\ 1• qui\e clear t.ha' th• bio

•phen 1• th• aoa\ illportani 1a:aple reals, t.ha\ lr.1\ 1a 

ateoluteq nece0U7 to M_raple llrlnc aat.erial, too4 at. • 

tor •~Pl• tor ~UIMD be1~•· lint. ot all, of <oar .. , 

huua beini• tbeuelYea. Then there an toodat.af!a u4 

the soil which aapplle• the tood and the at:aotpher• &:ld 

oceana. All th11n thin&• aret to be t.eat.e4. Ia tbe pn.ae ' 

tinorant. ata\e however, it 1• verr difficult. to eathi&te 

bow MDT a&'lpl .. •ill be needed, how ditt1cul\ the •H 

?Dent.• wlll be, 'becauae the dil!iculty, ot courn, 1fil.1 be 

7/ 



LU~Eta 
( continued) 

direct. fanct.1.on ot the asaq, t.hat. 1.9 t..b• abudance. 

•• propoH that. the experilleat.al probl• be dinW ln\o 

two a\&,••· 'lbat. n call a pilot. HAT and then la\er a 
. 

!ull leale ... .,.. ~ ao, at. the _,.,nt., "'" aore con-

cerned with •ttin& up the pilot. us~ program. A Ht. or 

N;.tpl4!1 •7 be l, b or S d.oaea aa.Tbe •• Mll7 u a 100, 

wiselT selected ia the vari.ou realu, that la huua 

material 1D the bioaphora, uat, t.hat 1• whether .f011 can 

use pi.cs U a aubst.1.t11te tor hml&D be in6;1, !oods~u!ta 

which ar• libq to contain cale11191 slleb u silt an4 

ftgetable•J ft?'lou• kinda or wptabl .. contain calcim1. 

U1in1 tbe calc1u• cant.ent as a &Uide to U. likelihood ot 

!ind1.rig akontiuaJ at.rontlu data are quit. poor. !baa 

to t.e•t the ocean•, ta1\ the atil'toa,pben, tea\ the 1011.a. 

·1re do enoup ill the lira\ H\ ot 100 '8U9le1 to i•' a 

not.ion aa to wha\ the taot.8 ot 1Ue an-

It'• pcrtect.q obYiou t.ha\ bn'• t.b• wide.a~ 9pe et 

nuckatioll \o be expecW 1n cert.ala ot then. Te 

woal.d, l t.Mak, u;>ec\ to tincl that. the Ha •i&ht be tbe 

b11t. .U.d ot all the nalu. !o Hant.er 1• a eood pla 

to Htin to c•t a general notion.. l:e baYe sou aealSUZ'e-

"lent.s on H&water, 1o pro5reH alreaq. fbe at.:aoaphere 

will be ned bes\ prob&bq. There are varr cur1oa.a 

quoation. bere that we beard about earli.ar t.h1a morn1.ftl. 



LIIB?1 
( con tinaed) 

Probla ot •upllnc 1n the atmoaphera 1a a Yery ditti 

one. It .. find that thaN 1• worldnde dbM:alnat.lOD 

ot tl•a1oo product.a and part.1cularq atront1u, 1\ 1 

to .. tb&t. 1t 1a extrnel;r likely th&\ t.hb material 1a 

transported above t.he weather 1a7ar in what. 7oa call \he 

1tra toap~ere. So we have to a&<i;>le it.. ire ban \o t.e 

how much h up \.bore or w haYe t.o prove that u. ia 1IP 

tblre. l'e bava Tarioua wq• ot a~l1n& t.Ua, I think 

11.mplest. thine 1• to take •~ ra lmra t.er Maples troa 

Yarlou1 parta ot the earth•• surface aevaral ae>.ntha att.e 

&!f¥ bo~ m.a bean aho\. It Hema verr like]J aod reaao 

able to M that. •'•7 tiasion vroducta of atronU.lJll that. 

1•\ below )0,000 fee\ where rour rain 1e acaYens1Dc the 

air all \be tlu •ill h&ff baa washed 011\ rather quick • 

U 7011 can ,o \o ~thena Chile next Tbankas;1T1nc &ad 

a hcket. ot raiia &Dd t1n4 at.ront.1"9. comt.q out. ol the 

beuena, I thlnll: it' a Yeq 1ood ed.dence t..-iat. 7011 haft 

atroa\1a 1a \b9 h1sbe•\ lqera of the atratoaphere an4 

a\rato1;>ter1o transport.. But, reaard.l•H ot what. the 

lap1.1catlon.• are, U 7011 t1nd et.rontJ.1111 comJ.nc ou\ in 

rala 11.z llOftt.ba aft.er aq bo.b i• ahot th1• b u 1J1?0 

tact. 1Jt it.aelt. So than'• no doubt. that. ... need to co 

rain auplea and to a.asure th••· :i'e need ~• ocean sam •· 

becauae thia 1tl the ne.d. beat. ••din. 

7..3 
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Dei!~ .. ~ .. ,~ 
!.:,.-
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lia calc1u. C&lciua metabolln in th• a.a l.ead8 dine 

to the depoa1t1on of calct.UJa. Strontiwa will SOY• aloaa 

ill this place. So w 8hould look, l think, { !oa c:orrec 

• 2r. lalp lt I aaka miatakee in thb) but it. would ea 

to ae that t.h• t,ype ot ocean aamples we t-eed an the 

tollo"ri.og 1 le lieed the top and the hot to., the Creehl.T 

fallen aed.illent.a, to aee whethdr 1tront1ua 19 ill the H& 

abell1 \la\ are Ju.at. tomed. \-::e need the d1sso1Yed 

u.t.erial.a in nt.er 1tselt, • neGd perhaps arUC'Olate 

aatt.er llhieh i• not. 7et. settled and I should thln1c t.heae 

three t.bi.ngsare the iaportant. t.hinge t.o •euure. 

Well don't. 7011 need perbape the eeant.er &Gd uJbe 

eapec1.&ll,y for treah water flab. bonea, Dr. LibbJ"? 

Oh yea, ot coura - l wu eort. ot put.tlne that. into the 

blo1phere. Thia 1• abaolutel,r necetsar;r. Now takina th 

bioapbere and t.&ldaa t.M M& •• a principal reaideace of 

. liTia& aa\er1&l n, ot courH, are en•t.l.r 1ntere1tecl 1a 

tbe st.ronUu. cont.nt. ot lit• 1A the na - u:ost ol whiola 

of 00111"•• 1a plankton. Plankton that ean be u.rapledJ 1\ 

ho•nr rill perhapa be eader and cleverer to let. the 

eat the plankton and t.hea measure the tiab, eo )'OU e•\ 

1.CMdlatelT t.o the problea ot mflaauring !hbea ~d 7011 1 

1.anediat.el.J' to Ul• probln or the ll!et.1.ae of th• !1sh•• 

. . r-ni. ~sure. I think I learned a littl.e troa litr. 



LIBBt1 

iOICZa 

LIPBt1 

llJL?1 

tha\ ._ tiw• lln ach lon.gllZ' than ot.her• and 7011 

don'' want tleh that are t.oo oldJ he Me.11ed to t.blnk 

th&\ a. tuna !lab wa• "HZ-1 cood and then 70u Ju•\ t.ak• 

bone• tro• a tuna tiah. So 1\ would ••ea that. 7011 coul.4 

auple t..~• bio•phsn ot the ocean pretv eaa117. Iou 

take th•H bonH and calcine the11 and pro ·eH t.hua and. 

aeaaun ~· yt,t.ril.D 1n thea. Its pertec~ et.ple. 

ihen 70u sq the ocean h t:. beet. 111.ud Mdiaa, do 7011 

mean lateral •llinc or YerUcal whine? 

l•ll• I t.hlnlc I mean principall,y lateral aixl.ng aa4 

nrt1cal aixinc to perhaps a depth ot a t.houand meter•, 

t.hra the lUa aone an,yhow. Certainq it. in't. pertectl.7 

mixed ill the tull depth, b1at. •t. is a1Dd 1a u tar •• 

llgh\ ewt.a ln the ••• to 07 appreciable extent. doW11 

about 200 or 300 meten. lt. ia aiud.1 1Jl othei• mrda, 

pndic\ tha\ the at.rcnt.ia content. ot an nter will no' 

TUT w1del7 troa apo\ to spot., tbia, howeTer• it. would be 

'Sise to test. 1 t.. 

lhat. do 7ou think ~r. J:ulp al-out. th1e7 li01f fllUJT -.a.phi 

wow.let 7oa eatiaate ougb\ to be takea, •&7 ot the Atl.&1tl• 

Oce.ua 1D thie pilot &Hqf 

1 110uld think 1 would take about 10. 

7.$ 
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Act.uallT 7ov shell.a an •ucb good tatearator•, t.he a,• n 

and clau that 10• cu ge\ at. the Ci.ab urket.a probabq 

coa~ain a groat deal. 

I think there i• no doubt t~t. the oeean and the b1o-

aphore in the sea and the oceanic li!• can be meuuncl 

rat.her easily' ud rather direct.l.T. 

I• there go inc to be one ot your eoai. in the pilot 1tu 

to account tor the tot.al strontiua? 

.lll t.ba t. • • •anted ill th1• Cira\ thin& u an idea ot ho• 

each 1t.rontin there 1• and ho• •1lcb 1 t. n11xuate• and 

that. TOG can figure out. how UJJT Mllpl•• 1ou aro aolDc 

haY• to .. asun and eati:aat.• th• coat. and budaet. anc! t 

and attort required tor a real &e8&7 that ha1 real. n 

Ia t.bere a lnci to !lake lt. eaq tor 7oursel! a\ the • 

b7 colleet.ina aoae cro\llld blosp.~•re auplH 1D the leTa 

re1ion where it 1a preauublT a good deal h1&ber \han he 

Well 791, nre. That. ta, I thlnt one ot the thl.ni• w • 

wn\ to do 1• to take advantage ot the higher concent.ra 

near the test. site, bat I don't. t.hink n wa..'\t. to bn>au 

problem ot working out the ut.'loda ot maaaurins 1\ eYan 
''~- .. :J 

\be lowe1t. conceotrationa, •• inu1t. do tbi.a and it woa•t. 
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verr dittlcult, and attar all aren't. w reaU.r eoncemed about 

wbe~r the DelJ'O• 1a South Africa are rad1oactiTel I ink 

that. u a principal point. in OA.~I£L. We knOW' t.hat the 

local proble11 1• one that. 7011 ban to watch• a queetion 

world. wide 1a a nlid• illport.ant aspect o! t.he G4B:iloL ro

ject. So n 11ust.n'\ •11p 1n just because 1t is connni \ 

to jun •ta:J' at hou oa t..'118. !ncident.al.l7. that woalcl 
I 

:::iake our job au~ eaat.r 1t • could Just at.q at.. hozae, 
. ~ 

but I don't t.hink 1\ anner• the problaa. Now on the 

atmospheric aupl!nc other than the rain!all device, I 

aq that. w could take adftftta,;e ot airplane• and tilt.a • 

and just teat out the aa:nples tor at.ront.1ua. Thi• I t.h 

ought to be done and I think 90• of th1a ought. te be 

enn in the pilot prou• ao it euph• are belna t.ak• 

&nJbo• and could 'be teated for sr90 it would be a Ter7 

help-hl thiDg, and •• tar u I know the7 haTen't. been 

ed in the paat.. lfow co•in& to t.t".e huun problu - a di 

CGl\ tasle ot tlpr1na OU\ how t.o pt. human bodie•. It. 

quite clear I think tut one needa 7ouna humana, that 

e!lildna 11ilo baq apeA' aoet. ot their li'HI dlll"llll \b9 

at.omie period. In th.at our bones ban been lart•l.7 d9'1,._ 

4 

loped a• I underat.and 1 t, and you doctor• correc\ •, the 

pre-atollic tbee• eo I think we need TOUD& bodies. I 

rather ~lleYe n need eesent.ial.]J' whole bodie• because 
Denartr."A•··'. ,· ,,.. ·· ., 

the &l:lOunt of aater1.al.. It. UT t.1.ll'n 012\ that. it. qu1t.e bi\ 

eu1er to detect., .. shouldn't hlghl7 rejoice oYer \hi•• 

ti-hope it. Ytar7 difficult. 

77 
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Apia, u u. ..-uoa s., 'does t\ ce' 1ato 1Mmee et YlJill 

-·•ta, 1\ woa14 ... Ola. pl1o\ m.t.r J'OG .,,,,,..,be a\ aU 

mbam ~ •be •ome otlw md•11 tau hm m, th& ii • 

I 4oza't ~ th1nk tm.-• b that.· tl"•n doas ... l' 

,... to • JOG onl4 ..... th1a queaUce, tbd la, 

' 
t'ell 1\la. qu.eeUOA ot .. tool tn-. Por cnpte, t 

tatatr aohc to 4M aeo••8l7 tot.et., 1q1 a:llk. liin 

haft to be eo1leaW &oa Yadom spote al ealclnecl 

tor ·~ low the qwUon u, peopt. • ch-ta1t 

th18 pt .nx.t. t •uppoee t.her• 11 no 4otM 8'out l' 
• 

n.a, 1M4 l\ llicb\ bt ,......, to pr'Oft th~· Tbl 

tber-e az-e ....._.al 'ftgetablOI 11bloh _.. qtd't. Mets fa~ .... , 
wh1oll sr...,.bi, wm. oonw.a l'• ._. ha• ._., 

.... s.caa \JPll ot .... w. *ieb, ~11' tanrabl.9 ...,,.,, • .-:-_ . ·,. 

~ nr. sotcp ....-te w... a ~11' ...tut tne ot ~ 

ffld.ll7 ..ttlb~ Tbe ~. ot how ... 11191.tl ot ,. 

....... t.4.--' ta .... to ... ·~ i.be ~ ot 

• 41tt.loult .. tlaa' J woo14 .., ta the .... ot -

-·· p\ to tu. two ,.. .... ot each of these k1D!9 ot 
d MUUN -S Mlect. thtD froa "*10U8 pa'ta ot the OO!lftf!l.-.e 

r bellne staU.Uo!ans caa help a great deal !a the eon:11111 .. d 

~the Al!IJ>l.et ot tOOl!a - to 1n.Hcato the ~le *PPll• ' t l ... ',.,~\/ 
Ce~~1rcT;2r 0: ,; ... :::';} 

Hist:'.~L.~:-·'-:; :: r"_··; 
f\ Pr~.·.· · . 

" 't ~ ; -~ : 

7? 



CA.DI.Ea 

We ..... OD1 with a. u4 I hope ta '-he lf•~lw '1111 ana':ll0icm 

that ...... ot t.hele at&U.Uoal potaw Ml " llHI~ 

oa\ 'beeaan J"01l _..quite r!afitJ perhapl _. ot the wt m.rillfl't;Md. 

th1np W WM\ to blow from th1e pi1" P'Oll"• S.. bow 

,_ are eo1nc to b&Ye to aer 1 vre to ret _, rellable 

an1 t.bta -.u \ha\ roa•w Co\'° tak• _..ti.a oet1 ot 
! _,.. - .-- ..... -- - ..... j - . 

king to Pt 81.ff acri ot •ndeat!on ot the. aoatita-a. 
I 

low there 1'l11 be Yar!4aa outooMI ot the p1lo\ progr-. 

be that .tronUm 001119 cloa Pspt __. t.iae atte, a. .. u. 

. : ., 
ftn\ bl8tanoe - 'I0'11a,ot ,,. .. , ....... eafU·~iaui• 

. . 

tJa ~ f4 .. ct•'-' dteJ .. la'tt. ;...a ...... ~ .. 
• .!'' . 

•an .......... oa ..w.1~eM• ti.·~. u.. .... 
pwal lR&1l4-ap la tlat law ~ .. et w .. of w. 
1lb1oh ehoa1.4 .~ to Gm' bowl.edp ... p-ecl1tt1oa 

datp l\ ou "°• But, • a roucta Pl•t I WODU _, Qa 

e1U. ot ~ aw1• nsult. appear.! ca the pt1o\ we-.1a 

w WDuld •Wl .at. to Wl'1&"e eewrat huniSn4 mt par 

thoasebf!a • I a DO\ •m-9 • but oertatnlt 1....-.1 hnni!b"a!'!r. 

M11p1ee in ardn- to UOOllpl.l.is • a.nq of tM war14 ~:GJI 

be Ot aatt!.oleat ftlidlt.7 to 

Denartment of En~rgy~ 
Hi<;hri'..l;i's ::)!'::3 / 



1a lti Sa 4aoe14lng whether ltl at.oaie,... ll 1-reble 

ucle. Tbarre ... 1nwai htm:!rel w .... ai ....a, 
a 1tseabi. paosra uit the qonUoa ot '°" t\ s. ~ t.e ._ s. 
no ldw one. The •t.boc!I of Nk'• wursa1.U a\ 18ftl 

... h!rlJ well 4eftloped am do no\ ottw .,,, real 

1Jowftl"1 the knowlectge h not w!delT &1adnaW to ~

~i.a ot 1MtruoUona. Jt. !a a ,ueaUoa of ~ 1\ ..,.;14 

better done tor pollt1oal. re&SODIJ U a pr1T&te OO'l*t7 
'\ . . .. -r. - .. . •'. ~ Jlf> , • ""? .r 

a1t7 did u. rather t.haa a acnarnaan 1aben\GIT, 111 • ~inP'IMl'a 

one. I oaa , .. that ·90me ot the 41ttS.ouJ.U. w T" 4elld!lta 

t.h1a mnd.nc Id.sh\ be lei• Hr1oul it JOG W a ec· ,.,. ... tani.u..s. 

tl1cl \bh ..,. tboucta JOG mlsh\ lie ~ lt, ,, -....:;iii• 

)'Ota lee• ~ ·- - haft in ldll4 ....... ot ...... 

to tbeee queoUord u to bow it. cu '9 4CDI. ~2' la \119 

p11" •t.ap .......... th.SM of .. ...- of .... aat fi6 

lallpleeJ Ull I tad.Dk tbcoe S. DO 4od.\ tba\ t.ba\ .. l:it. 

that, the Nlultl .. be obtdnld t• ~ Jdle\ -Olltll 

whea thee• ... ~. the qoeet.loa et \he Mpl'111e 

otter\ wiU,,. ..-. aaswrable u4 M poed.b1e to .u11•M1t""' 

ftt'ioae ooat.neWa ..,. t.~ ot 8l"l"epllltl ., ooa14 

Bow look, th1I 19 not ~ just. a •\t. ot CWr1e!. 

to me t..'ult the ~90 cliatribuUon ln the warbt wq l>e a••••

ml tm>dlllWltal intent\ ln 'ftr1oas t'S.el.41 •ooh .. lodt' 

perhapeJ 09't.a1Jll.T 1n ~. 

'l 
I 

f / 



•teol'olo'1a\a lligh\ 1eara 8meth1Jtc tJooa the dil1t111JM1\11Dll 

tJda •terlal. l \b1nk \hare la DO ~ that U... .,_. 

tieJ.4a of £90lolhta an! geeet.dltl OU 1lera ~. 

th1* that thwe wo'2l4 .1>9 Do 186 et lntered ta .ns.ac 
lf tt. oou14 be up\ om ao that people OOlilA! d!acmt n 

treel.71 ~ ,._ai fm!...,tal applicattom ot the u 
I hope tbele aoranhat nni!oa NMl'b haft no\ glftll J1Da 

presslott that • are bSet1n1te Cll" unoert.a1n about &\ 
' 

l:hat n mean is 'ftrf •11lp1e. We mean to measare '21e war 

·-
the 1IO!'lc1 ta:- &, 90 • ADI th!a1 I bope1 w wll1 be alftll IDmlr".~ 
to do. It'• a p-obl.ea ot JINlentbc the l'epca'\ f.a ..ota 

that. it will eeea rea.aomble to give thta permiasloa .. 

an4 !:apartant one. l 4on•t Udnt· ~ oan pe19 111'M!ru 

got to b9 measarecl IDll onl.r !a \hi. _,. wll1 • real AM' ... 

WOl"lb!4e Gabriel .,... be ~. nu ta h 1ri ot 

thouch\ thAt .. ha.,. w -. th!a 1maw m 1 th1nk rw .... .-

a ereat c1ea1 of tloct••nktlms 80lll of th.la ~ b9 saee ... w 
\oaioctR WDllls aD4 la \be 1trJM'1 \h.11 ~ .. ~ 
low II". Tww, will -1ce ecaa mmomortn\8 &boa\ ~ i:nouoa:i 

•tt.n. 

Denartrr,,r:t 11f >:_:s:TJ 
Histcr''.l•c':: .1: .. ;~ 

J1f:"_~· 

' I 
! ,. <.- -

"';; .. -. 



LIBBY1 

BILLI 

fie are .,.t andou that. thtre be tne .a ..., til0a8 , 10 4-'\ . 

hedtate to interrupt .auk q'1NU.O.. Tb ts.rd fll 

1a :en., Hill'• atteep\ ~ •• cle4aotloa1 ti-ca tbt 4ate ~- .· ·-

available, t.heae be1ng TflrT lar-plT thole obtatlMd 1t7 IP Eb.W 

and b1a Ol'pnizat1on. lit.bout aDJOM'• eTar badac1 ot oarMt 

meaaure4 the real laotope. Thea• ls a further cl1ttSoai 
• • --~:1 

know we haft real 4oabta t.ha\ t.be.s-r90 f~llowl th• .b lat 
~ + 

p-od\1Ctll1 beeaaae ot lta hJptaa pr.oarscr. •••11 •• 

call 4o. 

I .noUoe tha\ the toplo ot .., talk S.. pieMll\ ~.age. n SI 

reallT not a1 all•inolmlw aa th&t, nta oomSderSac 

n bow about the whol.e p-oJeot. lloNnr1 what I'-•. 
4~ is tab the aeas~te that ar. f1.smba4 8Dll bU 

ba.,. beea -1r1n1 oa the tall.oat. .lotaall.T I ,_.,. -JJ 
. . 

the two .. rt .. of teata, the ft8mMIAl'P!B tel\ a\ ...... 

~ 

Froa- then w caa draw, l t.Jd.nk1 •- nq 1'roal "8P 

ot rt.k 1n reprd to Sr
90 

tha\ •• haft •' F~' fro. 
beell •ho\ ana perhape -- -- l'oaah u ... abou\ bow td ..,,.,, 

ware pwhape ft-om the~ polnt. Ir • .,.!.senla..S1e 

conabt. ot 1mUng people p., paper whioh !a pc\ out 

Uttt. frame •hich 1a 1appoeedl.7 a llqlm'~_foot \o the t 
. . 

. Then the talloa\ •\c-1al 1t1cb to the gm paper,. theT 

up and sent 1D Qt uhe4 and aeuare4 on a beta rq • 

•. 

.. 

' . 

-"·· . 
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lq_.. 111181 aaltlplJSnr b7 a fn aUllOG ldl•1 ~ ....,_ 

la &.&do-a -cacurlel. Bowftl' 1 Col. LaleJ!c Ml _,,..... .. .. 

that tr. the 110Uureaent.. oto.e b t.o the \ea\ •lte Sa ... 'lllla 

aa Ttll8Ul\-GIAPP!ll1 that, tar t.be tin\ ~ •bo\a tbwe 

1aUYe17 little fallout C"om! the test 11teJ bt4 tor 

tOUI: •bota,INN/111 qutt.e wee ptroen~ ot b 

put ap oool4 be aooomiW tr,r '7 the pioand am fWll ot 

and \King h!a ~ ,._..be gave a~ of .ft1aes t 

U.te ot .. peroentage ot that pt.rtloalar bcab whtoh 
. . 

1d.tada 200 .Ues ot the tMt a1te1 I Just. \oOk the 

of those, aD! oat of those Taloet 1 o'bte.Saed. tb1a abo\."\ 

of a mgDCUN of the \otal W.S acooanted ~ trca t.ha\, 

moN1 )'Oil aee, that. .. acoou~w tor 1n th• total ti 

the 200 a11e l"Mge racUtaa. On t.h1a buU tattas \be 

tha\ woa.14 have beeo prck!uoec!, aid extrapotat~,,, the 

to the ZW.7 i, 19'31 thll amotmt ot atatt aooomta 

# 1 ,. 90 1111 'd ot _t.tae tow. P-cmt. P'l\ oil\ Sa .\bs\ 

~-~ T!aa' 11 Jwat. • t.t. ~ !:t&\el• 

•lta&Uta ta the TtllB:rm-sl!PPm -

LlIEYI ~·· ... , 'Iba~ paeoen""e ot the _._ ot h warld la 

Stated 

..SIUPPI& 

,._:""" 
·~ 

·• . 
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state. pllll tMe. That'• abou\ a nm ot the ..n1a•1 ~~ .• 

!be tota1a tbeD tar the .tra QdW State. tAea pv. . .. ' ·--:_ 

tor tM oceoetriU. about·~ ourte. .,.-~ 

\he total .. oh, ..,, ~ 10-1 ~. low 

for al>out,. of the \otal. Mt!Yi\7 put up, Cll" SA ot2atr 

tot.al 90CouaW tor about u.n ot tM aotl1'1t, pa\ ap 

t• ta~ 40,000,oco 1qaan llile •a t1ftb o1 the 
. 

earth. &ma hare Oft' .. t .... •tSl!m'1aini \'W'.BL..wlt-sl 

a•"-' ot p2.qing aroani! with m••«• a llt\le b1t1 I . 
~uklT eonstnoUw. .., r ..... t.h1d 

~ people notS.c. that tM ..,,, ... ta thb afternoon. 

eoU"P""' *9e ot_ t.he __. 

· Uba\ l 41d ._. tbl tollOlr!lc, to pt 1cm S4ea O:f 11be1~ '1i!a ta 

. ' 
J 

reallt, reellT wounted tfW t :zm.,. peroentacO.ot ·th. 
""•· 

..U.nv ~ ap wJ&hd4e. l a....s .tin\ .. ooal4 

1. at•'• .... ud a.d4e '7 ~ qauttv ot •ttnv 
...w tor ..... .s· '°" .. weft.~ .. tSa4 

w ot OOlS\t.I JOta 1IOul4 haft bat to haft cm a aap1t ma . -

tor ta. rea\ ot the 1Q'ld to ~ t07 the total .ot1 

.... out to be, J think, • t1a1tp1ete17 mm.U.V.ble .. ibef. 

~Uaall*' ..tmit. per 1q1111r9 toot. Do JOU ao"" 

llcri1f That CO!lpVe91 JOU ... , with the awrage ln the 

::t.at.J. lt 1a about halt o.t tha\ and 1\ 11 4. ' t.imea 

Uie anrage tar the area outa14e the United statett. 

W. area, behg .fast. 

·-- -"···-

' 
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a. .II.Lii 
(Conttzmed) 

BIIJ.1 

BISENBUDa 

BILLI 

!ISEl'iBUDt 

BISPDtJJ>I 

'• .. -

~· 

I th1nt va have good evidance tor tbat. 

'there certatn17 voul4 be a questloD tbclagb u to 1iMther 

etticienc7 ot collection voul.4 be tM aame 4urlna ~~•11 

during dq t~. 

. 
Well, Joa. kDOV 1D ov earlier report, I think it ¥U the 

original. WS'l'ER..J.AllQLB report. 

...:. t 

'y. 
Ia 1 square too\ tl"&J we col1ecte4. ra1A vater 1D vh1ch WD&t 

~ .... ··1 .., ·. -···---· _; · ..•.. 1." •./ .. , .· ,'- . 't-1 _.._:--.,,_~.,,,.,,.;r·.,,,~--'t.~.:., .. .,.,; ~- .. ...;, ... 

vaahe4 into lt. Ve ..11.4 the whole Nllple aD4 counte4 1 • ~. 

pr98'1WblJ' w '°' ~ that -- 4ovn. 

collect!ana wre . ..ae 'b7 Dre Wexler' a lf0'9. 
w wen looldng tor ~ •t..i• ~ a total COJ»cil'M• 

beceun ot tbe 4ltt1cul.tJ ill thU JIUll>el" ot plAlcea tba\ 

collecttng ci-rta ot wter, gohtg t.brOQ&tl the W8fOI". 

procedure. 1'haD W hit OD the idea Of gumacl plfeZ' ml 

paraJ.1ol. collecttona. We toun4 that th9 gume4 ptiper 

were IK>1"8 reproductble tor one tldzlg. Thi• ·,.. attr'Dutol 

the tact tba\ Wen the trq VU d%"J I of course I c!ud : • 

blov ott an!1 altbough the wtruct1ona wn to alvap 

D~artrnent cf >::.:;:~3 

Histori.~;1's r-·.'-~J 

:~.~G:·;:i-;~ ,~ 9o 



LIBBYa 

ba1.t 1nch ot vater in the irq, 1D 9cm9 placea W. 

am.. \'be ftriabU1t7 w.a h tbt 4:q pt.l'ta of tbe COtllllSITi 

lot cmlJ' WU tu au-4 papel' more npro4ucnJ.e1 'IN\ 

J1eldH btpr collectlona1 even vben lt ra1m4. ft1a 

coul.4Jl1t account tor. Vater vu h!Ds apille4 Sa the ;emrM 

ot transfer. !'hen are thtnp ve haft no control Oftr Onr 

100 duterent people, all using their ovn techrdque• 

transterriz3g trca tr&1S to .1az'I· 

Oaswa4 paper uea the aw a4bH1ft vhf.ch 1a oa the 

Ileen label, 1'h1ch J'Otl can stick oa laboratorJ' &las 

pull r1&ht ott. It ma ftr7 nice propert!ea. It; ~t~ 

it• adheaiveneu over a v4&t range ot teJweratuzu 

\Iba vet. Our' s.nterJretatioD ot tbe tac\ that; w pt 
- - - :o...~,~ . .J. -~.--

hS&"l1' etttcien eollectiOA Wen it rainej la tha\ the -','-,~ -.: .,..-~ '-: "" '-:i--:- ~.:::.-:·· 

part1culatea &N bpcted OD to & gunm4 surtac9 aa1 a ck1 

lettinc tbl •tel' run_ ott. Bow, • 4o kDov tba' ~ ot S.t 

18 runn•nc ott. ~ cioune1 oar ~Uoa. ot t!a\ 
. . 

th1a ~ la 1D eolutlcm. I' 18 11848 up ot sol I~ h 

· ot ftr7 nae ,.n1clee. Jut the perce.o.tap tha\ nm1 

ta!rl.1' 'mlitara • • 1owr lim1t abou'\ ~' Uppel' lJal' 

~. 

~n you wul4 not mcessarU¥ d.1ssgree vith Nr. Lcrai'• 
statement. Mr. ~ BUCP.te4 the n111tnc ~ wul4 be ra1a 

vh1ch JO'l 41clD1t catch OD 9'""94 paper. 

9/ 



BISEl'IBUDa 

JIIT-t.1 

1'ht. pta a little triclq DtN1 doesn't lt Muri11t '1'18 
. ··'.I 

g1"9Jl -.Uns ataUae, the tract1c:m ot the tallou.t ~.-.i;• °"' 
c1.ep4m4a Oil pnc~1tat1cn and v1ll var, tr<a 1taUca ,to Sea, 

mo the actAl&l collectloll ettic1enc7 tor ~t atat1oa dm11Dia 

the vb:>le per1ocl Jd&bt be quite 4i:tt•nzn tor tM 

stations. 

I think JW will f1n4 trm u aml.JBS. ot tm c!atal""· ~, . 

JOU an bqon! 200 1111.H JDOGt ot Wat tall.a out ta ,.-~ 

doVD by precipitaUon. IJl 6 stat1oll 11b.re it n1na Oil 

av.nae, ~ voul4 be ~ ten timH u MP • 

tall.out ta the c&H ot a station 'Vhtre 1t 414D1 \ raSa. 

'l't.an1 Jou. vou14 sq the collecttoA etf 1etonc7 tor a 

poln't ~ Tin wou14 be what - e.boat ~. -11, Oil u.t 

then •••• • . • n.t nlll ~ ~ 
.. - . • ~ . 7' - :; 

._ 

umccounte4 tor, I M'Yen•t worM4 l\ cm oa that laeall, bl4 
"1l- . 

,;, _-_ .. ,,. l .. - -

it mun be on tba cr4er ot 70 to ~ >~ , . 

I vmentam tb&t 1n tba 'tlJMBLD-s?iAPPIR anal.18ia1 the ,._._,,.._ 

pol&tionl I CD the baaf.a of data b'OB fitteen atat!cml 

1ilh1eh ~•ix ~ration, ccmtinioual.71 w -.ere ea;p 



BILLI 

•.f.z 8ClU&l"9 teet, om eciuan toot per stats.on. ••• ,• 

Do 1"" n&ll,y th1Dk that tb9 4ata ~ ,..., the .,..,.,. 

euwle• )'OU hsn1 clea.r~ 1a .s0 s.i to the ~u ot 

em ot t.he atr1.Ung thtnga ~the• 4ata m the u.e. 1a t11e . 

'1nUormit7 ot tbe 11q in vh1.cb data CIA be ftlate4 to 

tl'Qll the ten ait.e, 

can JOU t.ben relate thia to the rest ~ the vor141 18 

que.tioll. ~an )VU worried when )'OU can•tt 

w.u, I think there are wp in vh1ch w.a ca.a 1Mt anal 

doo'1; think VII ous.ht to take the tu1l group. 

1, 

'then certai.DlT an dittermn vap ot go1Dg ~ 1t. . 1 • __ _ 
• ~- -- ·- • - ..:-;,. '~, ..... • • :;- • < • -~- •• • 

x think 0m baa to-sq to 'be ta.U, tmt-• t&r'utbi·~· -~r"'.t~.~--""···~-.. ~ 
situation 18 canee:nae41 'l'UliBLER-6!fAPPJ:!1 tt'• on1T the 1Mr9d 

1n41caUcm. It loolta u tbough m;rbe neA !a thU t.lbal~ 

wt ot th9 •i&b' llho\a wre toYer sbota, 10'& .tlll llln11111ta 

not eccowrte4 tor quit. a bit of the act1v1t7 JU\ up 41Jl'lllJW 

tm tm »9J'1o4 ot masureaent. 

b qunt10la ot tbe oceu wu raised. 

Atlantia Ocean, I would inaeine1 wuld baw u..1.etirtt7 

Ded!&W between the v.s. am~ .m, there:tore, T8 

Wu th1a taken int6 eccountt 

:_' -

·• 

'l'his1 easent~, W8 at WU taken into account, 'DaZ~n:W!ar.11°: 

area in ve1glit1ng the nlues. 
,... ~ ....... ·.• ' 

~-... ' ': ~·, ~".;y 

:':ft : 



l Jll 

am.a 

LIBBYa 

LIBBY I 

Well.1 lt .... to• that tbotJ&ll tb1s vaul4 be m 

pur8'1IC1 !a the panel th1I aftmJCCll OD partlcle dse 

~ I 1'CUl4 UD to bw' 10UI' wwr to thil ~n:Soal 

Do 10'1. belieft JCUr &a tncUcate a~ atcnpt 

c1o beUen .,, 

quite o1ear that •••••• 

::: \'' ..... - •..: 

I Mee 

••low lnela. 

t'h9 troubla vitb all of We la th&\ IO mllJ of '1aeM 

8Z'9 r&1H4 anez. the tact. 111D4ai&b' Sa ai-.,. 90 .. 1Mr1;;ter. 

I'll llbow JOG Vim the bu1o prob1- Sa~ I btt '**-·,.._'tbliP r: • 

w•re FiDc to be able to pt 6l'O\IZl4 '° lt ~ mt. It 

p~ •.a tuncum or u., tettnc obeezvau.Cai ~ 
' .. · .......... ., 

- ,:\" .. 

data acUnv,.. BqUBN tco\" tm• ,i.c.1, •.ISDI 
', .. '""".,' 

beton tbe.ten eer1ea • au4 W. b:D'' U. -..-., 

41ecuu laW1 I 1a 8Ul'81 because ot the ..-4 et~ 

t.-ta • prior ~ 'rv¥1 ,,. an euent1al.11' IG"O Ta1uea 

tluctuatScn aboft am below sezo renecUOll ot the tluctbt.Uc• 

at becltgrom4 counting. '1'hlm1 all ot a nUa tbe ectt 

splDd up to a var, h1sb value, "'11ch m1gh\ 1'e w' or 

t!ma u high u ioT. ~ 1t would aiq, ~ ~ .· 
. . - . . . 

' . ' 
tollov1ng 487 aDd 1t voul4 rca1n above ~ r. 

1 "-;.. '~ 
. . ~ :~~ 

-<· 

..... -~--



l.1dtnBaDI 
((!.§,-::-_I j" I 

vhlle1 1nlt the 1rltegratlm ot th.la cune th&' w woul4 

vau14 1ae 8\1Cb that t'8 all J)ftetical JU1'1)0e88 all ot 

ect1T1tJ voul4 t&U out SA om ar two 4ap wlJeD t.be 

.. pau1Dg OY'eZ" t.bla u.. llbeD - vent to p!d 1\ up 

the MCCIDl1 tim U'CUD11 tbt contribu.tioll into tbia "1i1111&WI 

alnar that "" Deg1.ected lt. lD the labaratoq - bad 
I 

prclala ot cOUDtS.IJc 300 to 6oo euwl•• a aq. Ve 4ec 

arb1tnr1lJ' OD the bu!e ot our a;perleme vitb tbs. 

1ih1nc that w would neglect OOUDta ot ie .. tba about 30 

clislutegratlcma per aimte per equare foote ! I I IC 

t.bSnp ~ W1'9 contribu.Ua8 to the totai. for tbl Wa\•um:JE:~ 

wre counta ot the order ot tbo1senc'a to •U>tou. loll 

vu all npt, ~t; tor tbl tact that ~ ?YJ .. ~llPVlllllllll. 
a cout!mo.11 4rl;J • tbe onq ~ I cu cSeecr1be it • .......... .._ 

_.cm until the 'beg1nn1n& ot tbe UPSll1l.ntmlDLD Mr'f.M 
. . -- . - . .. 

an4 DC1V w•n p1cldrw tt up ap1a aa uesum-mscu 411a~~ 

Ve t1Dl ep1n ~ JT7 la 1-ck Sa tblt P~t ftl8 

!a the ordel' ot OD1T a ~ counta ·per ~, ' • JO. 

Actaale P 'V DOV ~ th1a la dz l'ODtb8 aftw the , 
after the 4etonat1cn, ao w•:re &tel snc vit!l 1oas UYel 

s.otopu. 1b1a 18 ~ a tev asp after tbe c1etanat!ce. '-'-• 

3 or ~ er 5 4 per a per dq w record at the en4 ot the cpu1w. 

npreaes:rt a ftr7 a!gnU'icant 1'al.lollt1 ml dDce thJa 

not percept1b~ d1m1n1sh1ng 11e ex;pec\ it to IO ca tar a 

er.~:: ,. --
~! -

...... -

·' . 



VOICE a 

LIBB'fa 

LIBBY1 

LmB?a 

tSm. Ve _, D11YW know bov l.oJJi S.t vil1 IP c. 'Mcat•M 
~.... \3· 

then'• anotblr .not 'bSc 8hota ccmnc up tbat'• IPIDc -* 
tt. an time s. •turall.T a cuest.tc.. .,,. IYt ..,_ 

j 

&ttinite ~ ot atmepber1a atorap ml acSa .~ 
!;. --- .- - • 

l!P!nc back to what - tloaght wen ~ CCUllta, - ao 
t!D4 drift traa tbe W-17 teat ler1et vh1.ch - ipon4 th&\ 

Wel11 tbt SmtNmrta1 beclrground !Jl our laborat.oriea 

the OZ'der ot 6 cou.nta pel' lllmW. DJe actual. ~ ot tbe 

fallout ~ prior to fv7 vu pro'b&bl.J OD1 count a • I 

ll88D there· s. aa tm1cat1.m ~ than '1ai a .,.. · 

' . 
- .. ~ .~:~ .. .r - .... .;-.JI'.-.... •;.· • \·.,._>:-:..~·--~-·-"·.: ·.e""·~-:;\,..--.:_:::...~~--·-~ 

Jlo ••• 

11e11, tlda ae..., bothli- ., --.. ...... ~a. 
•Yenl. c1qa after co118ct!ca. -

I ... 

rcu take par 1quan too\ ot ~ paper en4 CClllUt 1\ 

· the rea14ue • tbla. 1a the vq '°'1 count, 1a th1a rf&b\t 



!ISEdBUDI 

It'• a little 1Mrt'ter tbaD that~ w baft a veq acoct. .,,..~ 
*1ch giw1, wll, >.~. Ve count to 6llo count mow, 

lisdd'to _eoun\ to 20 ld.mtes1 but VII 414D•t pt~ iD 

. 20 muztea. 

Merrill, bow do 1"'1 ca1cu1ate 10'Jl' total beta l!IAJl!IM!l:lPi.jl& 

JOUZ' cU.a1Dtegn.Uona per a1nute per square toot. 

lead to COD81&lrab1e enw. 

Vell. th.ta f.a a gooct point, blc••ao w an counttng ill mllilil• 

to ~- the larp DI .... of IUl>laa W 'bm>Ole each 

-
y • •• l·-

.· 
;. . ,..,...... " . 

.. -.J. ... Pmpl•• 1Dto pol.Jrin11 et.rip8 c. ~. -·-= ~--"'=-... ~::.:~-~·-- - - . 

haft 100 wwi.a P'I!' J'Oll, and count ~ ~le·l1" 

total ~ f.a arotm4 1' ~ per equan cent • 

Be wtDISov S. Mg] qin.te1 1\11 ot the order ot 1., uq~~ .. 

or 1.T. so w ae sattlnc .cm eb8ol'pt~ ot aoft 

!h1a S. part~ eerlcus ca the ?'17 4ri.n u 1"" 

there f.a a loz:ger lit• 1Dvolve4. 'l'heae an aoner. 

What 1111 ba4 lqe4 -. that our accounting mtboda W1ch :¥9 

Q8tem. "'11ch ,... lelectecl Oil the bast. ot expedJencJ ~m.e 

· Department 0f !='.n C)rCrJ 
H~st("<~- ... , r -



LIBB!a 

ot tJJ9 1arp n.....,. ot eample1 lzm>lft4 cou14 be l'e·"4mallll~ 

Sa -.. ot m abeolute -~ *Sell otJmt l*P1e 

• 

Te91 I th1n11 there S.. a good posa1bU1t)" ~ that, 

keep gooc1 DOt.ebock81 tbeD JOU ca lll.aJ9 go back aat, bJ 

atan4ar41sing, th1a wul.4 be nq helpM. it 10U cou14 

talr~ llOClll1 lt lan't a Yel"J' 'blc Job1 and write 40VD u 

tunct1oA ot eDer81 Wat 10'.&r countlns ett1e1enq \JOUld 

then eomert 'back to betacurie• per 8qU&re mile u a re 

ot thla. 918.t ""'114 give ua a nnber which m1gbt cUtt.r 

appreciabl.7 an4 might 'be mre valuable. 

' --~~,-..,·:,.!>·~ 

;:,-,. 

.:ii~~ 
""!', 



_, 
' 

-.. that 1t cov.14 e.ccount tor ~ or the ect1v1ti" put ap 

troa tbe vorldv14e _..,11n1 u4 hen 1dlUe a llUllber ot 

st.ill l.eaTe ec:mth1D4 to be desired .. 'tar .. ccrnrrS.as 

~ tm vor14, 10\l nlll baft a Sleh lupr mnber u4 

muc1a mon v14el.7 dietrl.buta4. In tb1a e&M the areaa ~tai;LJ' 

u.s. stat10Z28 lle%'9 a 111 mi J l ioD equare a11H1 aq ~Clll~ 

nf 1] Son tor \he 1'Cl"14. ~ 1a an indlcaUoll tbat Prolllela.Jlr 

there vero 1e.rp quamtittea ot •tft'1&1 that~ Sa 

upper at1:1o9Phere tor a psriod 1onpr tbu tbl 61 &v- 'llD:llf:m. 

ti.to, nen it JOU &elNM that thil eort ot thUg 1e ~Mn11~ 

tbe na1 erricleac7 ot u. gua papen, JOU stUl _.,. ~ 

ot tbe Iq Which ta umccowrt.ed. -ror. 

agreed \ha the pstlca or et:ticienc7 vu lnvclved an4 JOU th1* 

i\ ill about ~. b8 that require that JOU ml.tipl.7 tbe 8 ' 

"7 2t 
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BILLS 

. , 

VOICE& 

ane., a4 th1a ..._. that 1011 nnw ean be nre ot W.. 

of tbSztc • thd then waa•t eons~ ~ ot ect1T1 7 

cmabc hal tJae antU that ~ Just don't. know ~ 

tberet 

Yu. I 1MDk that 1\ S. worth z:ntSontng. 1'h1a 3301000 

tha total ~ Ivo J1Ja OYV tbe 61 da)'a1 ~4 traa 

JN»•17 11 1953 am ac~ mat ~ th1a u aceomrte4 tor 

'bJ the tallolit cm oae 4a:1, I tb1Dk It. vu )l+Jt., vhera t!w 

,.. OYer 2,6oo,ooo ~ that order. 

Yes, it-. • 

Well, I lmft a Tflr7 41tt1cult ttma relat.!ns \be elcee·iA 

fal.lou\ quantitat1Tely to th1a data. ' 

1\ a1ltrt lie p»ai'ble. 

'' ;.,I 

• 

10/ 



l Q1* that, while then vu taUoat, Qat .,. - ti. ~-.. 

la tbe Aton, 10" wen abl9 to p SA tair~ 10GO af'bltrm.:Pll 

't21at lt wu•t u .U111 Jl'Obl.a. la that~ 

DDI. ...S. 8Cllll ~. b tallod wa .Uta mmne 

l suapect lt 1a a mcll 'biaa' taatlon tbla what 10" u.. 

f.aa ~ here. eartainlf ll)N tb&a l$ fd tlle tot&t. 

vou14 4.tw1mte &11 tbtN other mttftrs. 

in. atatton 1qwt wa DC\ cU.rectl1' la the liDI ot \be V-MI'~ 

It vaa Jft't't7 -.icla upw.rt1 rather thtm aon.r4 u I l'ellllMIP.• 

Well, tha atatlau at b7 wn ia,.4 cut vithSa tbe A 

1dm'eu tha rat.lout Ji&tt.era ~ 'WAt to the DOrtlawat 90 

tha7 get croa.cv11d ~ wh1c1i ~ u I rene 1hr, 

a rn hcaa e...~ the want to ~ ~ to 10 r per ~ 

to ~ uit to 10 ll11H or •• 

JOUiltlee JlowtU'1 ._sa 1' ldP\ '9 f&lr~ e11leedill• 

aupect tha\ 11 s. & ... t»taa tncUoa ~ .ti. total .., ... 

ot tal..lDQ t.baa wllat .,.. Ul' !left. w.u, JCN baTI w be 

little cefttul tlaen. !Jae -.rtJa IA a lot ol ..-.. Jd1ea 

J'Olli a.,easnc ca how aaala .,... JOQ cou14er an4 what 4 ....... ~ 

JOU ccmaUer a npreaatat1w part. YOtl ... , bl t!Mt cue 

· t.M lnada test tor the to.zr towJt &beta FU 'VOU14 pq, 

a lot ot ~1YitJ' ccminc 4oa la t.b1a area vith!a, d.71 

/Oil 



~ ld1ee ot tha '"' •1te. Aotuall71 the 1nteue pen ot ' 
(Cont.1smd) 

SCOVILLla 

BILLI 

lOICZa 

• 

VOICES 

AD.AH31 

ua.•t eonr tllf.a 'tllao1e wa 1'J aq .... tbt:N we a 

..... Qe c1awmrSn4 t1Nct1oa ot the pro~ ot tbe .....,._ 

ca U.. 11uia ot Colonel tuleJiu'e ...i.a, th1a ODlT MCOllDiM • 

tor .... tbaa t239 total falJort 1A tbe u. 1., l' 1a true, it 

nm 414D't 1ecount t• a larp tracUoa ot the total »rc1~-. 

• ot 
' 

Wlah al.mat DOWns 1aD!e4 cloM in, u4 ti. 1:f7 lbot1 

ODe' .,... • 8'lZ"tue ~ 

1!mt s.. true. ca tbl otbez" hmm the ra41d1oa eoat.o\1N 9qllo ..... 

no\ too Wl.7 f'lm an•. 

'f••# the data ls wrr poor, 11b1cb..eftl"'IOD9 vtl1 .a.it, 

... llO\ l6qott "7 cner. ot mpt.tuSe tl'Cll aai Joa 1IW14 

Toa ..a tM tategrate4 talloult llo1 I 4J4A't vork cm 

paUeular lJ?'OJM\ 110 I 4cli'' '.Lllw1 I """&\ l>epe&L tbtN 

• 
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,' 181 trca ~ trm reed•• tba npon. 
,~nt1J:Nld) 

SPEICE a 

tbe Uttueaoe • I ~ it ~ llll1'e baa °'811 "4 

tact tb&t at the ~ lbob tlle 1aren' ...... ot the 

'becOIH ~ Sa J.arae plecM 1&b1cll fallout m 

u4 eloaer in thaa tM touao or b alr\iunt aio •• a\ 

aSaht u,ect a mcll 1arpr pe~ ot tallcut. 

• 

wen, I 4c>D't 'belieft ~ 1'0Ul.4 eunae _, ot 10t1r coaac ... ~ .. ,. 

I • -... tb&' 1\ ,_. 1arpr pedlapl thaa tall.mt al 1!1i111:1'4*1Mm 

evea ~e JAJQt.11 lKztI4al't1*1.iev. ~ t\ h _... 

well INppOM 1W tcok a t!gure UM ~ ~ evc 2'1$1 lt 

aohc to clm.np ~ eoaclyeJ.o.aa flD7i ta 1\t I b't 1"t 

that lt .. W1 bigtl like ~ 
..... •• 4:1· 

J'\u'\henlore1 ~ llsft ~·• ....iaem. ~ it ta n 

c~ aoa. f.' ~lie• t.bere, • 1"' ot it. 

~ ~ tb1lc about*'-, ,_tab. u.a. 

~ owr • t.w ""* Jerl,o41 which w u. 1ook!nc a\ at 

pa1.c&1 estrepol•te4 DOW to 1 JaYmV7 ~' vU1 TVI tr'Cll .. 

lO 4 I*' • per aciuan toot to &rq pertwfa 100. li -

~te & epreG4 ln v1ev ~ tbe 4S.ttuM nature ot the ............. 

11617 'bo attr1tNtable to ra1m'al.1 at t.bea collectlca atat 



I .a 

HILLS 

Do Pl think tbat it JOI& w.re to take tb1a 4ata ~ .. ,,. 

ncv, am JOU aot baler. at UPSBOt-DOlBOL'I, u4 IOI"\ of l\ 

1rOUl4 w. 'be a a~ thtaa w 4ot n ~ vtM14 

vouldo. ,, it! 

I voul4 Dake one statement cm tha Kaia ot ~ I -... 

troa the data ao tv. !'!Ml' la 1t mon Ulan 1$ aa be aeo.-.a 

tor 1A t.ba per1o4 -.611 I p11 thla la up ~ M+90 ..... 

thing vblch vu tbL't 8t&n oz UPSJIC'l...mm!OLL 

I voul4 8iPJ1Zeciate it 1t Jt1U coul4 pt•~ ot tb!a la 

Icu~. 

I b't quite ~ t!da. !Jo ~ -.u to etq tbd 

re.1 «~ the ttm betwea 60 ua So 481S u.a feel ta 

n.nt 6o 4.!qat 

the lnltial. taUout Wtda oocu.t'ft4 OD t.111 flnt Ju• aromc 

varl41 vhJ.ch I think tock 18 k78• So the oa.p;r1soa ot ~R 

30 aq. qafo.t DCIDI ~5 .)wt doesu't natl zi&b'• I wul4 

tbq en tbe ...- cdeJo or aapJ.~. 

IOS° 



~ u w once ~ ecm 1.doa or ~ lODi a per1o4 ot 1m 

W. woul4 lie Sliporta8' fl'Ca a 1tiol.og1eal llalart poi.at ot 

It 1\ dap up tblN ..,..:a. Jan 1\ ~ ... 

11 • stzim2pr t«ncJaDq to an llClft wdtcm t&Ucut ONZ" 

wcrl4. Alao S.ta ~ lm8 u4 u 1t eb('lla]d ~to 

eto.j up, flWn • ~l.e fraction ot it, tor • halt 

s-, 

an a tw other \b!np 1a the lT7 '4t•t. th&\ an tuite uni1re1R 

!'be tilia ct tint ta.neut obaitn'04 SA the ti. 8. occlll"n4 

1D to. ~· &ail tt cccurm &\aw- au 4aJs an. tbe 

1'M etat.S.oG roc.1Thg it last 1a tbl U. S. -. .lUDta, Oill:lfraj~ 

all4 that VU SCD 23 da,-. L~ the sJx>t. 1'le 8tvtt VU 

dittuatq, b7 th14 Um td.1'1¥ al..owq. IWtlM:.""JIC4"91 t.be 

~ ta *1n. ~ extrene con.r or the u. s. Co\ lt _.........__ .... 

414 Atllata, GeorgSa. 1' -.t ~ .- .,.,.,. up 'Ulue al 

~ eit!ler cune4 clown er a t&U ~ a lN1p cme la lat.. 

the 80Ul"t.he1'll »er' of the u. s. 

Uo1 J t.h1Ak ta\ U S.. tw cloudii · One -= wt u4 ocie 

VH\1 u4 l thl.Dk the c1ou4 that pu864 Calitoraia .. a 
. . 

sz:a11 CC~\ of the total tba\ 1\ al9o picked up at -11-Uo 

11M VU. l1Jland1 I 'bo.Ueft1 ID4 poHibl¥ the vest cou\ ~ tm 

U. s. !he bulk of 1' bude4 Ma\ aDd. I tb1nt ~ lai' 



... -, .... 

JIILL2 I\ S.. .tnt.n.UJll 1za tlm.t ~ that tm J1iDl•111 tWod 

cbM1•wa4 1A thlt u. 1. trm IT7 waa ~ aD4 th1I cecurm 

at to. Alleale• all4 saa Frucf.aeo, !he mrlnm n..i. ,.. 

Fon 1ionh1 !eua. I wul4 think t.b&t th1a voul4 bear o 

1C'11" at3tectmt th.t.t the7 wra cU.ttermit ~ .npnND.'to 

m. ct ame.ller ~a. 

GCOVILLEa Sal tJZfT atteit>t ~ -.de to correlate ~ ra.1D.fall 1di1eJl 

Gt the collectina etatiDM witb tha aerap raWal1 SA 

LIBBYI 

HILLS 

areu. 

In U. roporta I baw1 ~'a rr~ oa b71 tben .,. ~ 

a tav sta\1oll4. 1 pea lt w.a tb1 !UMBID..aAl'J'lrl, JOU 

tev atat.iolla bar gn.pha .Plott.ff vith tbe :pnoi•ltaUon un441'Dld .. 

toc*Sns at the• I GOWAu't see tor sure that thtn-. a 

con"Cl&UOn. ac.. ~ 'lbea S.\ n.1nl JW 1'0\114 8" a ,... 

other 4819 ~ WO\ll4 ao\ n1a al no ,.at. I tldDk ._ t 

depeD4a oa vbetMr ti. nS.a occun -. tb9 JJdaM pit 

clou4 1e there OJ' mt. 

lot aa far a.a I ea coi:acerm4. I doll't. know '41iltber - ....... ll ~ .... 

cJtme DJCh or th1a or ~ 

De:J~"~,,-~ . · . 

i-:'c.' 
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BFLLt 

HIU..r 

Bi.:.U.t 

HILLt 

;:.LTHEt 

r' - ,. ., . . . . 
',..) 

Dr. Wea\tm1a group ia doing thia and h aoinc to vi\e 

ot th• report.. 

Pan II 

'1'h• bian\ fallout ••• 1n the lae\ '1lo lnad& ta1\a and alH 

that. b11 one in th• Pac1tle. Rained and water aaplea 

throughont. P'..uaachueetb .... t1'0l'I th• lble-!'1.x blut. ot W.. 

year and tbl thing l lfOuld like to uk - what appear• to 

i>e a tdr nur·l• or rain in eut. Musachuet.t.a whea the 

cue over and 1n eastern Muaaobusetta tros abou\ 10 ata 

'We cot a nriaUcm in t.h4I act1nv ot the rain or. about 

Y0t1 can•\ put \oo 11Ucb 'bui• on a atation ln one ...U 

\iell1 there 1• same indicaUon ot ihat in Usenbud'• rep 

For nu.ple, there vere t.vo •U.tiona in to. Anple1, and 

that. one ot t.ba vu a\ the airport and one IOllnber• • 

lov Yalue giftll there u la90, \be other OM vu 1Jl \bl MIL&l'bOl!loa 

hood ot 1,000 or 1 1100 aa J IWlelber 1\. You do get. 

Tarlationa 1n Pall diatuee1, th1• ia tor sure. · I doa' 

whe\ber an:r atteapt.a ban b9U made, 1Jl tbi• c ... t.ban 'ID'Goaai, 

VU DO l"aift• The probabilitJ' t.ha\ there VU raiA ptt.1ac tJda 

vu pretv 8Sl&ll. Po 701a knov about. thiaf 

I doia't. know. 

It aight be accounted tor b7 di!ter-enc .. in raintall. 

n17 eh&rp out in thia area, tor exurple. 

lt tllere are auch b1r fiuctuat1ons ccr.ildn'\ it. be that. 1 

llliued one place 1lbere there 1• one hundred thea the in 

~ which eontrlbuteat .. . ~" ~' 

/0~ 
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RILLt 

EJStlB1D1 

HILLa 

ThU S.a a11'&18 the posaibill'7 t.ha\ 7ou eua'\ aYOid VQlllH'oWtei,. 

toa Mft aot. to condder 1\ u a poaaibillf.J'. I WDk 

ratber 11Dltk•lt• The creat. ditterenoe betveea u. Iv 

t.hl bbler-Saapper ahot.1 ulnc the .... •U>oda tor oo 

and " n, and t.ba fact. th& t. aoa\ ot tbe oondi t.t ou of 

•hot., tll• tact. \bat. the clolld vent. so Mell and H on, w 

to produce W• loapza duration ot the matel"lal. The t 

l'.r. ii.•enbud b RU1 pt.Ung it., indieatn \ha\ th1a 

in•t. l.n tt. vronc ball park, but. 1H unr can be -p.l.ll 

sun that. 701a unn•t. aiand Ua• ho\ epot.. 

• 
lot ot actirltie•, aUU up, whether that. 1a hicber the 90J or 

10% thq don't. '81l TO"• 

And 1 don't know au.er 7oa wn1d eftl' be able to ..-.~ 

•noqb to ftad out. in a pract.ioal vq. 

that., hrrillf 

v.u. 1t 7ft could bold ., euu. tor &boll\ '1lo ,..,.. 

1•t. the answer, \:ntt. reallJ' I t.h1Dk tba\ th• prospect. ot 

oOJd.Dc oa aar17 Mx\ 1princ or la\9 1a \be winter. 

co1Da to be po11d.))le 

\:ell 1 OM thi.nc la cl•arJ the larp areu ot U. ocean 

it. ii rather 11!pl"acUoal unl.en 7011 park a ehip 0ut. th 

let. 1\ coast U"OQDd and use it tor a tallwt. et.at.ion t.o 

'J 
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data. llao the polar npona are rather 1naoceaaable. 

ao 7011 baYe problea. 

Bov abou\ nature'• tnt.eerat1oia of wa\er'ahecl ooU.cUoa, 

1n riven. iiould \here be UT ranott ot We aaterlall 

Well, ~. Bell bu aou 1ntoraat.1oa and t think Mr. 'fhe1 

Qke a 1"'8111.rk. 1'.r. Be 11. 

Our• le nrr prellm1nar.r, bu\ it. loon to u tro• thla 

blut that n tried to pt. MJMt idea ot a runott eoettie 

we could u.e 1A th••• actintiea, and w o ... to the con 

ll1 

t.ha\ the etutt, u tar u w oould uuun, wu ao\ runMr 

onlT had to vorrr about. tha\ vhtcb Id\ oa tile water. Tba ... 

'HT'/' pntl1a1na17. 

I want. to poh\ out. \ha\ t.ba eutera 1'ueaeh11Mt.ta area 

area 1n wb1U Ut•r• woald be lAa npid eroeioa tbaa la • 

part.a ot tla• oOtmtrr am •• tha\ t.be laek ot •ro•loa •t 

tallwt. aaterial ot the 80111 vhich llich\ hZ'f'7 the tal 

ld.&h\ 'be oonelated, but. that. I do1a• \ bow. 

You are •¢.al that. audd1' ri•ra llight han stutt 14 tbea eoauH 

1 \ bu 1one along w1 tb the ad. 

I think •• 

/10 
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THEIS a 

YO ICE a 

CRIOOSa 

THEIS a 

b ' 

J\ ..... hiehlT probable. 

TbU would un lt 1.nt.reeUng to look at. the Lake llead ltuUta, 

wulda't it.7 

Or 80lle ot \be aamplea taken in the Grand CanJ'on eil\ 

Aren't. t.bere ho taotore in thia problea, one. that ot 

and transport ot aaterial and second, tb• U.. lag 'be 

and appearance 1n a •tre• down 'below. Ia ,.aaaachaeett.s 1m'\ 

the aacond fact.or also importan\? 

I don't quit.e anderat.and the eecond point. 

u I underata.nd it, in '1-aciera we expect. vat.er to tall, it. 1a 

at.ored and later appear• down vat.er vi tb a t1• lag ot 

Yea, that. 110Uld be a poasibilit;y. heh ot the water 

e..-.porated. 

It 1a not neceeA17, tor 7ov criterioa, \ha\ tH aa~,...--.. 

ptJ7a1cal.17 eroded. Like in a place ~ J'ft un np14 111M1!Ml!Y 

vi th or w1 thou\ erosion you •i&bt pt. aon ooncentraUon 

I Wnk that 1• ao and I t.hink that the nature ot th1a 

would lM nrr b;>ortant. It it 1• 1on1a in tora it. vill 

be ab8~. It u. is acm ot thi• tine ultra-nal.1 

matter, it aigbt ro into the iT<>UJld vat.er and be carried 

n.·l ·,,i·L'·;''C3 

/// 
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!tu.LI 

L!BS!1 

Vell, a 1olar action would probabl7 be at. leaat u !lip t,U 

not. more btportant, than th• time dal.q on. \ha\. 

I tblnlr it la ftJ7 bporian\ and alao the ion exchange e 

1•t1a. 

Well, a lot. would depend too on 11taether the at.ult vu eol 

or not.. 

\:ell, frClll 11hat Mr. Tbeia has been eqinr about the ion e 

propert7 to averap aoil it can be solll&bl• and atill eo 
the aoil~ Ct oovae, alkali• and \h1.n1• lilt• that. bu\ it 

• 

8JV' pol7Tal.•n\ ion ~ 1'hat TOll •ll:f it. would jaat 10 out. the 

eon, appuentl.J'. 

Would th1• be likel.7 to be in the yery IJUl"f&ee lqera th& 

1mpcrtant. agricoltun.117 or woul.d 1t. ban to brapread p tr 
deep}T. 

liell, U 1\ i• dia•~lnct I think!\ MNld be 1a t.he svface lqen 

ad th.a\ hu been t.ba 1.ndicaUon et••\ vaat.e product.a 

reaoton, ba.\ it w ban aome ot t.hie An tora ol aat.ter 

ot theH Ut.tla oorrundlm beada I think it. vill co down de 

111 the 9011. 

Ke are pretv vell oon'rl.nced nov, Jt.r. Theis, that oUJ' 110s\ 

dangerou isotope 1• not gc1111 to be in tha fora ot a ru'br 

The Ol"d1nart tbeion prodacta NT be but n~t tM• atutt. 

et.ult 11 Uktq to be eolubl• ao 1\ vill probablt be in 

• 

wrtace eoU, fl"Oll vbat. 70'~ aay. It. locks u thoqh w ha \o 
_ -~ "·' .~ 0f En e::;i'/ 

//~ 
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( 

....,i. •e~i.. Thi• :ta cbealcally a ftr'T ditfioult probl • 

Tm a barrel ot dirt and treat. 1 t. 

I haft '1&.t. tn •re reurks. Time 1• pt.Uni ahOJ"\. 

I bad ht.tar pa~ th-. on. Oa tM bul• ol th1a 1\ la ,._.._..._ ......... 

t.o aaka- are there an, lu1oft8 hen &8 tar u a preMDt. • 

ol U. wrldvide basardf It you go on the U&lr.lp\ion 

Stronthul ~ 1• tll• Uriprou oharacta, 1\ 1a ot 1nkr 

calClllate the t.otal amount vh1ch bu been produ.ced in all the 

bomba that haft been abot. lctull.7, l dld adju1t tar t 

\hat. haft ~ ... •ho\ h tb• u .s. Thl• cl••• ~\el.7 ' 
tllocrau of Strontiu '° that. I.la• bHn produced aince 

ilu.gordo Shot.. It 7ou calculate the ooncentra\iona per 

1111.e JO• pt., n:t1 1.0 to 50 ldcroe.r- J*" aqua.re .Ue. 

looldnc at U. reeult.1 here a tb• vorldv1d• Iv ,ou ... 

the raUo ban cu be ratb .. lara• l1'Gll \he aublwt, 1q, \o ~ 

annp *1cb ia ai.oat 100 • .llao, JOU will b&ft area 

Will haft alaost. iaont u la iDdicated b7 .-. ot tbe 

owl obnr •eel. So \hat. thl• ...W be a vid• ranee looall.7 

Bowtv, Dr. Jflteell. bu at.de a ••UN\e and M vill 

M•t. W.. later, I jut put 1\ out tor ~pui•on that. l 

~ of St:ron\im ~J' aquare aila cott.en into the b1 aphare 

and into aaa and und.- ecpllibriWI condi tiona OYer a 20 .,. 

perlod vo:WI be abwt. tolerance lenl on the 'bub ot -

wu it., about. 6xio· l aicrocuri&a fixed 1n \he skeleton? 

MCl'ogruas, in other words. 

//J 
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RILL1 

LIB3ft 

.. 

Bl.LL• 

LliJ'.1!1 

L iYI 

!ha\ S.. ript, ao that it doe•n'\ looti on the basis ot b,u 

thoap w need to worry tar the •mllnt, b•t tben an • 

tu bea said about. the ett•O'U ot •rrosicm and wa~l.JrlL•~, th.a\ 

there an a lot ot tact.on 1n nat.ure vhie!a 11111 tend to 

atutt ~•N 1 t ~ not danprous u il 1 t. vere rut dow tonal.T 

aD&I '1ut lett tha'e. .A' the bottoa ot the oceau ad pro abl.T 

..,. to aome ext.en\ 1.n t.ha upper atnoephere. 

I can•t. belitft it. wodd atq up Ulen ao lone u to dee • 

Well, w don'\ know. 

Well, rerbapt V9 ban laamed OM leHOD trca th1a look 1 the 

data aYailabl• at. the pruent ad that la that. there 1• a 

the a\aosph•r• and 1 t do•• •ta;, there tor quite a vbil• 

wide dieffJdnat.ioa la utroel1 llk•l.7• Thi• 1• DO\ • 

concluiona. 

Oh, anoth... thing tba\ la 1nYOl 'Nd in t.hU h the ettec\ 

fraat.ionaUoa wblcla I think u. would 1M •917 int.r•nt.Da 

could, la 7ov.r 11a11pl.ea, 1•t. 80JM indication of the traou.on 

total aul"ri\T then that. 11 du \o StJ"ODt.1• 90 u a tune oa 

ot U.. attar the abot or di at.ance avq troa the abo\. 

We ban onlT a fev ot \bla. Tbq are beinc proceasecl. 

Oh, 9Xeellent. 

,·, 
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HILLa 
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Well, I called 7f1•\.erdq *- th&\ pltioa ,_. up and 

don't ban tJae mmben. I hop9 \o haw th• by t..lO!'l!"ml 

In tb9 Iv outdde n .s • 7n wrote ho J"OVll ~ naaben, 

they reta to? 

(·h, vell t.h• aU.uation there 1a that. t.bere vu 80119 66 

•quare ailea in 11h1ch ther~ wn no at.atiom a\ .U ill 

I did waa take Uli8 atationa neanat, ·~ the ccea do•-n 

'do 

the •q~ator and aboft latitude 6L, and &YV&p all tho1e ud 

Jl&,Jb• Wa is a tood repreaem.&t.i ft ftlue tor tu reat. 

world. I don'\ thint that it la wt Wa 1• ODe thiq 

cu do. lo 111'7 en:ri\ 1\ 1a probabq hit.ii, I would aq, 

all Ule indications .re tbat. the YalJll ot t.be talloat, u .. 
to tbe north and aogQ& laU tudea, tan. ott rapldlT ad 

fruU.on ot t.hi• i• in the polar rep.ems, ot OOlll'd1 and arii• 

tor leas t.ban l()j. 

Can 70u tell u once 11e>re how the Mf&CUZ'iea are nonulls ad 

Ye•, what. 70u do thn-e i• t.ai-e the upn111on ou\ ot the apona 

itfec1.a Hand?:aook "'11ch giTH ~ \he . n\Jllber Of beta C'Gl'ie 

/IS 
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LIB3T1 

HILL1 

BET'Hlt 

HILL1 

It 11 1).~ megacur1e1 per KT tke• T to t!w 111ms• 1.~, l the 

relat1onahip. 

inaudible 

And " \hi• b really not'Ql.i1•d at on• dq. 

the ,_. u the •urplu vv.. 

TheH mamben are the eoetttc1@rlta. 

"l'be7 are oomalized to the numbers pftn in tbt ¥eapana I tecta 

HL"'i<ib°"k tor one dq. 

roe. &l\YOD8 ban UT dat.a cm tbl rate a\ which wleu.io 

an elbdnated lJ"CJI th• apper at.aoapbere. I\ .... to• 

there b a poes1b1lltf of c•t.tina that. data trora •ol.ar 

.u, ltrak&toa t.here vu one solar ob .. M'at.Grr takina .-... 1M41.,... 
Fn.D~. It took t.M duat. n Irak&toa vhich 1.1 &• aoutaa 

thrff aonth• to eftec\ the ra:li.atlca nluea at Jl'.oan\ Pell• • · 

Frmia• ad the value• stq.d below the nonul tor about. 

,.ean. That, ot coar•e, would Man con"d•rcle qa&ntl\1 

duet., ennr..h to interfere vi th radiatiO!l an.I 1 \ still al.ch 

han been quantiti•• tor •&IJT years artervard vhicb voald 

show up by such crude .euurelilent.s. 

.. ...::. .·,. 

l• th• data good enoueh so tba\ va could rlo\ a cum vh1 voul4 

indicate the rate at. vh1oh th• duet. hu t:Hteii •U.illatedT 

//~ 
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,, ' 

That would be n17 hard to d~ trc~ ju~t one rolnt etatt • 

1 \hoagllt. that. then wu an obMrn.tCJrT in the Sahara a t.be ts-
et lrakat.oa. 

lo, that vu tatiiai, tba S.1thaon!an stat,on in Jat.Nt, 912. 

That vu errected b7 1'abn&1. 

~ell, t.hia a}:oved peak• u the t.hlni ant around the wo cl 

several Utt••. 

It mq haft, I don't know. As a aatter or tac\ 1"0U!lt Pe er ahova 

the aau thing. It WUD't. a llll1tora depnH1on, tMre ups 

and dams. The anrace vu aho11t. 1~ decrease in nol'llAl tor a 

Would 1 t. be detectable tor periocb »Ore than three :reara 

Jltot b7 aucb crude ••aan1HMnta u po1.llt,ing a tGbe at. \be ••• 

with om ot t.ba apeot.ral aeaaureanu, probably 18•• 

-~--
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" .-,_, ... 

v.•n epeak nw about tu • ..,1snc problaa. It bu -.t
aapeota, eo w •11 b&ft t.brM w tour lpMbn. The 

ot ..._ la Dr. Mltcbell, ao•n •r-t on ar90• 

la !nwDa .. - haft ~ S.\ toptlm' tw purpo ... cf 

proJ.n. ar90 l• the crS.Ucal •luen\ luYol"ftMl !a the 

ten buar41 pr!mril¥ becauM of !ta bom aeekh'C prci'Pe'I~ 

as.no. ve bow th&\ 'bcne h eDit of the lMR aoUw of 

Rraoture• of the ... w.r .. tu .. ~ equUibd 

1a ecnoer-1, w 'n abla to at.ate tb&\ tbe1e .i...nt.a ~

are bom ••lc1 • tea. to p\ !do the bone u4 etq 

It w tollov ald• or 1..n etront.s.wa w a1ao n41ua 

hne t1prM *1o1a embl9 ua to t 11Uoat.e that. &ttco u 

uptab ot tm elwnt. that t.be ..i.r1a1 bee~• ~---~~ 

... th&\ etter 1\ --.. a1Du'ali.A4, 1\1 rate ot ~-

trca the W,. la qdte 1lov. lk\nv n4icat1'Ye ._,.... ... ......_ 

hall-lite. I w.Dk tor an of our CODldderatlona hen 

haw .....U•111' oom14en4 droAU• 90 u be1na 4epoa1 

1a bom ul ·~ thm'e. Cald.• !a a ""9rT fJlportaD 

et ... 11\ 1a the WT, aa1 99 peroent ct 1' ceta 1Dt.o tbe 

Tb. c't.bc 1 pezwnt. td11oh la oonoernac! vlth DU"IOU re

aoUcm, &nlf ftl'iw.8 mahranl reacUcina, etc., w aan m 

tor purpc ... ot th.la prcJeot. In crder to relate the 
., 

. 1 
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LIBB!1 

MITCH!U.. 

9fn.U. probJa to the 8r901 ill Gt.her wr.rcta the iDllt 

atro.U.. v!deJl mat.a h tbl eDYiro_.nt, \o tbe p-o 

the ar90 ot1ltalJat1on, w haft nm up apSna\ the tao\ 

DO\ wq .... la ban about etrouU• •tabolt.aa. I\ 

pnwnab]T Jut a trace element without &IV' •tabollo ruaouom 

am bu no\ been at.Heel. So lila\ I have tr1e4 to 4o 1a to 

tab acm ot t.he bow ftlM• vi~ naar4 to aalc1• Ult vitla 

Np.rd to .the &~8 OD. imrt ltrc>nt1Ull an! lift lam 

ot the qwmtlt&Uve upecta vith ret;aN to the d.poal 

ot n4hiactiw nrouu-. 
Om of wr tigure81 ua1.Jll the ataD1ar4 an u ho1nc 7, 

gram ot boz:w vit.ll l,000 ~ ot oaloi\la 1a &D J.Jlmm"'l.ad 

o~ to rwmba. D\1rlJ2c the ~· ot ll'ovUl of the 

-d4ua1 tba\ vou14 be abw\ Ula f1'ure 701I vou.14 p\. 

w. oalei• ta th1a ... -dur!ac Uae &TOWt.h 1Ml'8 20 "ftUIJ"m.. 

am w.. be1nc 1,000 cram oalo1-. So tba\ a crovhl 

vouJ4 &OC\IClate oalo!ua, •tu1bc a'\ 1drth vitll about 

ll"W ot •lo1,., aal aoiDc up \o 1,000 &n.a ot aala1ua 

the U.. be reeahee 20 1MJ'8•· 

llw.\ ~ ot the total cald.ua be ate 1a tha\ 11 

cr-t 

1'bat voaJ4 ftr7 vith the diet. He'• aoC'USllatecl 1\ at a&Nll6• 

100 llilJ.1craaa & ~I Oil the nerage. h bc47 vU1 

bep oald:aa in ~bdull. 2ha\ ta, U JC11 tab ill u 

//t; 
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LtBBI1 
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lo mat Sa acZ*1 oalc11111 oonted ot the toccl pm- a.:, -
JO• hanen to ~ f.ba·U 

lo, bl\ about -" &l"fJd vwl4 be the !liD1mal. intake to ' 

a peracn (a4ult ) in calc1u:a equillbri1t1. 

So it •1 about 20 percent u a td ntnm ettio1eDOT. 

Yee, the balk ot calc1111 1a eaccretea in the t~. 'Dl1I 

vUl wq oona14erab]T with•&•• J'or S..tance a~ 

ill th1a pan ot tb9 ourY• vill nee4 a.bout 1 l/l &ram ... 

ginjw. int.ab to keep hi• O'cvtb rate cvin&. n.t. 1-

rwwn4ecl 1D'tDU &DIS that baa a -.rc1a of Af•V that 

mtr1Uon ~ pit 111.. '?he W1.k ~~! tbe c&lc111:1 p\I 
crnW ta tba teoea it Jti1l baTe a htp calo1u. 41et. It 

p\ CA a lovtir caloSma 4!et 4cvn to tm pobt vhen a 

a.al ot ti.. oal atm .U abeorber!, \hen the bulk ot the 

..U.a 1A mpUYe oalcba bat.nee vil1 be 1a the '1Z'1DI. 

It.a .UU about *> J!el'C9d aanW 9"11 h the nept1-

bela"H• Th&\ .U, 1fPil 11&14 450 ii a .SnS•l u4 FA tm la 

100. ra um r!&btt 

Vell, for these peopla let \11 8q JW W a J>W~D t.H"I 1a 

no oalcJ.ua at. all, 1. certa1Jl ucunt Qf calo1ua vil1 be 

orete4 aD1 that. w•ll at~ to reach a a1Jt1-l figlzre 

l~O 



I 4oa•\ Jmw a\ t.hai f!&m'e 181 btl\ ,w w1ll4 ~ inter

fere vltJa \he crcvth ot the penon aal arovtb ol the 

an at~ 1011cusqth&\100 aiJ.lJ&'r'am JIG" a,, oa a• 
&ftZ'l&91 v1ll p\ the JCMA up to bJ.a 1000 er- la 20 

am the aotual rate• ftZ'T • I b&Te tu.. carYM 1t ~ 

vanta to look at, tbla, 1nd4ut&1]T. Starlln& tor 'lnwr.a111tW 

at the ap of om Jeer• the pereon la aoGUINJAtbc oald 

the rate ot 1SO a1l.ll&nM am that eoe• clCMl to the ap 

4 to S - to vban ia. med• 50 ail.lJ.grw of oalohla per' 

la!4 4CWD to -1ntain a lk>nal ~rate. Dur1zlc \b9 

ldoent raar• 1t. "'8• up u h1ah u .250 ~ ot 

So it J°" an iatenate4 h -. •po' ohecld.n& or &llJ .A.9Ul'IL.&.a 

etteci of a eborti-tera, JOU voul4 ba'" to ta1ce th9 -... 

J'C"IOD irlto &oDOWlte Bl\ OJl tJle &vwe.p cf 100 ,.........,...~ 

I*' ~ voul4 a•\ 1tA1 up to that. lCIOO ll"all oald.• ce 

1a 20 7Nn (the ~ pm.at). 1be reuoza I haw \IM4 

ttpre 1a tJlat our am]¥lea lbw that, ~tel¥ 700 

7/UJ ~ • P"&llt 700 a1lli&ra.1 b the ~ ot •11nlll\1\11C 

vhioh 11 tcuzd "D anal¥IU ot h\DUl bcm, eo t.ha\ 1A the 

a.beenoe ot ur tm1llllr cSat& ,,. Jut, u--1 th&\ ltronU 

la W., la14 clowD lit the ...- relaUve proporthn to 

ul eo U1Da the cakiull cune JtrU cu tboD mab u •·~ .. -

aa to the ucUDt. of •t.rontiUll wh1o4 the bodT 1a c1epoa1t. 

. 1za t.be Merlou •Drl.ro_.nt,. !ba\ s.., ~ .. •n ~ 

/~/ 
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LtBBra 

IETB!a 

STBll 

th&\ .._ frClll bo .. of pecpl.8 • 4lect 1n 1914, • 

....a u ..aa.,..., aDl tbla w.rioua people • ell.a la 

at 'fU'kul ap1, 1M'9 ~. ud tm tipre1 an all 

tlMt ...- mer ot apitaae, appradate]¥ aa &ftftP ot .oa 
)*'cent of .tzonthm, so tbai ...tiateftr 'ftr1atiom there 

1Jl the atrclltlua lntaD ant the 41e\, &a OJJS'OM4 to tJla 

ldao 41e4 la 19141 9o were all .&alb WI.oh vwl4 1Dli• 

a 41etaz7 r•&!m in tb9 1890'• eto., eto., an4 the CN:n 

people vbo 41e4 la 1949, °"erbc ~ trcm fcetu 

up \o adults, bat tM1-e VU DD reall1' a1pit!oa1* d!tf'.r.BdA 

1n the f1190lm\ ct atzocnt1• toun4 1.Ja thl bones ot these 

1t1e dat. actua~ .tea trora aom vork that vu 4om at 

U:tA 1iT a worm 'b,1 t.1- -. of Ho4gea, and l\ 11 quite 

tere8UDc t.bat '1111 th1ng vu of auoh & aall e:4er of 

-.nl"14•, ut \be total ft.DP vu n\her ..n, that la 

le&'Y1ni oU OM V1$1A1 11&1• Gf b;Jdrooepball.O infant, 

1'UP .. .011 to .CR9. 

Bo, .Cl? 

M .rn 111 
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~. tat vU1 ... cnn to 7/lD ot • pa per 1000 arm 
be•, w l"O'IJllecl 1\ ott at. .ca p.roent. l'cu _, ta 

cruia ot bo• - Ju\ ~ Saia ·~tell' '° ~.an 
ct that. .. bon. ... .m t.ba' vu the ~ w · '°' th. .L..ll...lllEC•----• 

IA ot.ber ~, .02 peroen\ ot '1000 sr- ot bcm, ..... ~ 

that apcda\eq halt ct 1t. ia bom ub wu.14 p..,. u 

P"W Pft' t.bot.aMat. Ao\\lall¥, ~ atuq ~ puia 

bona, Teriebra. rib ant ffl'JJJr. The muea an all quit. 

oloM toptMI', IO th&\ the •t.abolia of J.nen st.t1>~11111 

in tbe bc4T tbere 1a pretv UDUara dlat.ributJ.oa ot tM 

•terial. ra the ~ 4ova ot oalc1• am al.Bo .~, ...... ~ 

la"-'» bom1, t.bere ia a &OG4 deal ot ~ equil.1.1r:1:m1. 

u4 • aooa 4-&l ot ftr1at1on la Ula pa.rW ~ the bone 1a 

ten. ot p-owtJl. In otber vor4a1 ~ -410&1 peopla 

1.Dltaaoe n the re&iw of b •'and.a am t.h9 ·~~ ...... 

or 1A the-~, llO that u the lone bom P'Wli._t.be 

bulk ot the arovtA la n om .,_, mrrov pt1oa ~' the 

.. ot \be ~-.. !bell there v1ll tend to be -- be• 

la14 aova l'1&h\ 1ID1ez' the perioa\oal Alli emoatoal -.'!l!ralla 

1a cde1- to _,. the bom f1'CN v1d.er 1 IO t.ba\ tblre am.rtlll!.:~ 

an mob1td.sv tor rather n8Dl1' diatribuUn& th1a •. lOBr.l..-i. 

I\ hu beea ahova, tor inatanae, that. U J'OU la14 4ow 

mrb4 th.be lib a n4 ~ a\ a oerta1D t1m ct bGm irrc\&ft 



VOIC!a 

LIB!!1 

that. .. , •tarlal vU1 a.po.it pl rada t1se4 la tbl 

bat !ta nlatift ~-la th• bone vll1 crhanp. Ia o 

vmla, u aore bone 19 lai4 acva Wa aterial vil1 tenl 

be pi\ h tovar4 ~ center b.oau• the bo .. 1a P°CNb& 

ac if '1'11 vere to tis n4iciacrUY8 atronUua, t,. 1.DIU!:ICll. 

at a particular po1nt. 1a the bon.1 the lM>M M7 r;rtN a2'Cabl. 

it, ul _, Uaf.a ai&h\ be lccaW ill om pcrUon at the 

vbereu 1f the JmllCUl vere AbJecW to & ltee4T etata 

nd1caotJ.ft ll&twlal Finl J.nt.o ~ beq Vier a par1cd • 

1ean, it voul4 appea.r to be pretv unitonq 41at.riDtR9Glt 

»r. MlW.11, an J'W ..ttna a potn that u a ~ 

pmnoa inoorJoraW l\ C.Wa Ida llom that. la .we ... ,,., 

lo, I vuza•\ pert.1oula:r]7 bl'llini that, altboap I th1 

1a sire c1uproua in a 1WDi perSOA becawMt the inault 

a 1vmt1 pertoa 1a 101D& to 1tq tber8 more tba 1n a c 

penoa. In other vorda1 there 1a 101n& to \:le aare et a 

turncver in the el.4er peracn 'Who ;eta the ._ as:un'\ ot 

•t..rial than 1D the 7C=i41l" perao-. It. 1a the 1'01mPI' 

12'1 
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Ml'fCBEU. 
(oontJ.mm) 

of '111.t vU1 &PJIU" 1a the ldJ.t IO that the moMJS~ 

eelot., an4 JrdWb1' ~ n41ouU.w bont ••H• 
elsz1.U an the ow 1ddoh u.. m ~ ld.4 ._.. 

LIBB!a Th1a hlc.b lib u Yea vhioh w W tar Jm.aa 1e.,U11 

~ net be • w, th.ta -. to take .S.~ - la ftllll!I•• 

to &TCU lepl an4 nll&1cu &1tt1cul.'7. An ,oa ..,s.mc 
th&\ th1a at.r1&1 VC>U.14 nn.ct. the die\ of the ao\lM!r 

,,..ivtai~. 

LIBBr1 

Lnmta 

To -- er:cted, ,... lov .. Pl 4eal. vith al90UTlape 

J'O• haft to be ... ot tM ,,.., OlloS... la ld4 4ova 1ll 

toete1. loV th8re 1a praotioal.lT no •lot. Ja14 down h the 

tet.1 the tint 4 •ntU ul thaa the teW oanw pee 

Wnc lib thU c ... ob.art). VS.ti& w.a 'be1Jtc 4 •atha, 
th1I Wiii ' •atbll, &DI w.. be1nc eql 21 gram ~ ~,.... 

la the t•tee, &Dll aboat tic> pc-nn at ~ ta h tiae la.a\ 

mont.bl. 

Actml]T1 that ta om wl&" to ~ bule. It 7011 --

pt huaa milk t.roa _, mrMI, JOU wlll4 be better ott. 

/~ 



MI'l'CHELta Y•, 'becaw=e t2li9 caldua "-"'• ot t.be t.tu an 21 

~ 1n a lact&t1lll per1c4 JVU cet ao P"W at catot• 

cdDc into the milk. 

LIBBrl v.n, that •• ftq -~. 

HITCHELLI u.n, nov I c!on •t bov Vhetber \be ~ of lact&Unc 

1• sr-tar than the 11se ot the tetu of ~ bl\ I 

it wu1d be -.11 .... 

VOiaa &v an 70u aoinc to 4o that. en a vorl4v!de buiat 

MrrcHEU.1 tou •n haT9 to aaJc the uthropololht thd. 

CODWla There are a oouple of pointa ~ th&\ - 1n 1flV Id.-
~::1· 

carr1ap •ter1&l. J'01l ..,. \o ""'' .. that it bu bea 

4loaW tba\ the &ocn.111JlAUon ot 8troDt1-. voul4 npre1e 

on:q tba\ "'21ch vu there a abort Um Won IO that 

voulA ~ be akluc a MwplS• nw ~ a 2 or 3 a 

par1c4. 

LIBB?a v.u, tu.t •• WJq pea, tbe .a.it •tiiltiwtare w.nc • 
tb&\ la ba1l4..., Oftl" 20 JMJ"I• the pre-a\ad.o per1c4, 

not 1aterMtea in ~,, - wn\ 1cmtbbc i.hat 1a ate.de 

rupome, that 40M ~ to noe8' u... 

couua Thi• vou14 be alri&ht, but 70u:r loolr1 na at a J .,ntha 

but it. c!eptna en vbether TCW •~ bu a 

1-77 



COVAJta 
(oontimed) 

- LIBBrt 

MITCDU.t 

aponn OZ" DDt.. Suppo• 701& hrre a high apoAl'9 here or 

a tfN moatU then 1 \ drops Aovn, 10U aipt. atu the Jd&1a 

Gpe8111'9 entlre]T. 

Oh, ol oeur .. , ~. oerta1nlT • 

Om u.,.,U.On a lot. of people ha.,. been -.ld.1t1 amt that. 

that. at. \be peak ot tallou\1 that. U.. la laport.au t.e !Jltl-. 

it. Jdaht net be, la ether vcrda, w 4on•i bcv llov lone 

tu.. tor that. at.er1al to tr&'Nl tbru t.ba qcla Won 

11111.~ c•ta hto ~ m•n,. 1'lat. appenat]T la 1Ull 

~ Ia £act, 1t. aoncei..able that 1t. Jdah\ be jM..a.o ..... 

up in oerta1n plaoea an! not. 'be pttlnc to the im.a a\ 

until it. ree.obu • oertala \hnahhol4 ol the i\ Jd&h\ 

~er 1a scmth1111 lib twtUiHJ" "" aoaathinc l.llre that. 

1ho• an Ju8' par\ of the -*novu that. .s..t. la \lda 

MaSn]7, one otUr w..nc that. w 414 uaa to tab tbe &N_.,UI 

t.hat. the a.rap ~ ... plnc thJ'ov&ll llt• vll1 -

aamJ.ate t.b1a 7/lJJ ot a cna ot nronu-. v. 1;.r1e1 te 
caloula\e \Iha\ U. rat.loot n&llceotl'N et.ronUaa to......_., .• 

ltroJlt1ma wul4 haTe to be to lrbc a penoa to the toi.r.~ 

lne1 «mlr' the 001D'M at h1a l.UeU.. of pwth. Ve ~ 

the toi.ruc. 1a'N1 u beiJsc om 111crcourle OZ" 6.2alll -J 

aicrograu \lh!ch S.. g:tnn b;J' the IntermUonal COM!.Nioa 

on Wiological P.rotectlon, an4 ve u...S the rnrap ...... ,...y 

4epcdt1cn ct l/10 ct a a1l.l1graa amt that. \«lJ'b out to· 

taot. that. ~ wul4 --4 a blm.1n4 llilllon to om u tbe rllllllO.l .... 

/,;f 



MITCHEU.1 

LIBBf 1 

ot ltrollUla to ar90
1 1n t.be 4ietar;r btUe ot tbl J9NO te 

briDI that ptl'SOJl to toi.rae. la 20 ,..an. b1 th&\ 

emhl•1 pa to~ all \be '1:11korivm ld.th npit te ,.. .. 

ct 9KC'eU.0Zl azd -=nta of htftUoD an4 \bf9 11Jra 1f 

1Cll aoeept the ft&ure ot gni4ual UCNllUlat1on ot 'l/'JJJ ot 

gna. 

'Jh1a 1a Sr90 to 1trolltl1aia, 1 b. • bwme4 .nuoa it all 

the 1'cd7 •tl'ontiaia baa that 0C9P0dUoe. ~ 1.1 tclC'l.nitl 

Ia that OCJTecrt,I 

1!11.\ wul4 be a tolC'UOI 40M ao~W oYW a ,..W 

201MJ'I• Jov_ it the )111"10a, Jd US #¥1 Vmt \aHJll a 

llU tba\ u aU u.., tihn lft the U.. he naohei Jd.I · 

a4ul\ ,..W, tM ---' of a&UtJ.oal awlal ht llllRllA 

taldnc 1D. voal4 eqaaJ. \be ™1D1t '- vu tald»c wt, b. 
( 

vor41, the eqQillbr1• U-. prenmabq V01ll4 no\ ..,.. 
.• 

tm-w.. ANUllUlaUoa ot the ndiaUcn, pruuia1ac that 1\ 

a oomtan ~ tbrou&hoUt 1h• •l• srovth ,..w aat 

into th• per1c4 ct &hl.t llf•. 'lb&t vou14 be em vq ot 

1"k1AI at th1a Wnc. 

I~ 



VOIC!a 

LIBBra 

MITCBELL1 

Jlo bc47 lmcvs - a\ 1-at I den tt.. That 1a the b!olt>,~1.111 

halt lite, thon 1'* veul4 -... to tet lJlto the p-cW. 

nt.enUon ant •anr\S.oa rates~ u4 thee 1a a lo' ot ......... , .... -

•\icn en tba\ OO!!dna out ncv'vith repn! to~ 

ettecrta vith ratmr Iarp dote• ani vhetbw 1W ou 1aJ 

1• t.119 aa..w tb1nc whiell ie &'C'lJll to appq vith aS..mte .. anM 

OTer a per1c4 ot 20 J'Ml"Si I c!cJl 1t Jrmv, .mt, I voulA be 

oli!wd to eq t.ha\ JeQ cannoi erxtn.po3-te trca tha\ klnl 

data. 

I Vt4ll4 Wnk t!l&'\ bu\ e.U.tu vou14 be ahdJ.ar up a:rodlll. 

40 er SO ,.een. nda 1a nal:q Just a paa bue4 oa eu.-a-

4' •lltdmttcn. 

'Die ltltlc;m.1 Bur.au er Stludar4a uaea ~ dq1, 1&l.ch 

ro~ 30 1'JB1°8• 

Taking 70tJr ttcure, I a1l«Jlll•te thla u a 1 !tlaroeurJe 

pm' h41T14ual. .. the tolvanoe, la thil tiOH'., 
re.. Ve took em other H\ Gt ti&urn \lblch atcht be flf· 

1nten8t to the ptoph here, mi tbat 1a ve got -. qr:l~ ., 

eultural ticm-e• vh1oh 1DU.oate4 that there vere 271000 

ot 9'.Tontiua &Tailabh puo acre ot lard. !cv, U JOll pat 

270 Jdarcgrama c~ rad1cact1Ye atrontiurs ndxed into tJa t, a 

peracn es.ting ott that tn- ot lald, ill other von!a ....... , .. ..._... 

/.J(J 
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HlTCHELta 
(oonUnued) 

LIBB?a 

MlTCBELL1 

l'Lil:a 

Nl'l'CliELLI 

VOICl1 

tolll1 

Kl'l'CE!U.t 

Dc~'.1 ... ~ .. ~ 

,,. 
; ~ . 

all hf.a 41etar, btue ll'WI that, or ~u ocul4 pl\ lt, 

Cltba:r vq, t.ha\ acre vcul.4 oentriwt. the t.cleruoe 

to t.he 4J.9t, 80 that U all tbt 1an4 th&' a JG'llOB WN 

fJtt or ••••• 

270 a1erocur1e1 i:-r acnt 

270 micrc.f;Z'&U c;t S790 and then u~ path vq "111 

the same u this hre. 

Ia that. t.1-.. predoua ftiure on th• a'V'&Ulble atront.1ua 

&Cl"9 - vu vhatT 

60 pc;und• par acre u4 it. cam out. abc:n 270CiO il'&U• 

An.ilabh ltronU• (obatt.a) 

1t&t. 1• the qQeaUon, 1• th&\ aT&llabh .vont.hlat 

there teD4a to be, at. laut. I Ive pt 'fW7 cuua11J the 

traa an &o"O..tft tha\ there 1a wq OGmODl.7 qld.te a 

41ttennoe betv.a anaJ¥abl8 •terial ant &Tilt~ • 

J01I ... 1t 1CiU 'w '°' .... 
W.U, theM ~· vcul4 appq cJ1lT 1t t.bl ea. :ratio 

h n41.c.a.oUve •ter1al. 
art. there 1s nc reaac.n \lbiJ om ~uldr.1t th1llk it Wiht. to 

that. 11 t.o NT 1t JQU 'vo &ct a biciBpbere drin ~ 

t..., ha& ndioacUY• at.rent.S.ua dew 011 the erouui, one ~·· 

~.:1 

I~/ 



U>Ilh 
{ccntinue4) 

' ~ . -~ . 
[ ~ : '. 

Vall, that vou14 b&Te to be iJITNt.ipW U 1°" ~ 

th11 tnie d ltanll. ID othc' Vtil'd1, t.'wa uAllpU.oa that 

bide 1A t..'"iJ.1 aturt ta that t.i. thine 11 hl1 of UJJ1aawm 

~ vhat thl }*th W¥1 pu1J.cular]¥ Uie quanta.tau .... pltb. 

or et.rc.nUwa ia, aDl ae I eet. up th1a acd9l t.o tab iato 

tMlli• v• do k¥v, 11hioh la that w aocuamlAte 7/JD of 

gnu e;f •~DtS.ua over b pw\11 pr1o4 anl tbla look a 

it u a tracer G:permJZt. anti aq how mch ~ th4t .... 

t4 b1£lo'1cal.1T available atronUua 701& haTe to han, tor 

lziatanct, it Dr. UW;v•• idea abou\ t.be rubJ' vce ~ 

theD the whcle \hlnc voul4 J\18\ be no 41M1 IO that. the 

unqtlon 1a th&\ 1'Mtner QDun\ JOll baY• U.. the tao 

f)f c.ftilabU1tq1 th&'\ t.heM ti&Una wul4 .. t, up Q anrurm: 

aacdel. 

!be ~ntal. 4ata oll&bt to be awt table M th.a\, 

bectuM the aoU pee.pt. have clone a great 4ea1 ot baM 

8ECM1>9 vcrk. IHIWW&b]T 'nlJr ban aohupable atrozrt.1 

1• aTallablt and. thia voul.4 great.l,r !"ec111Ce \be UOWl\ ot 

•trontiu:a 90 .JOU nee4 tc pat. en per '°"• I' 1a ftr1 ..u..ai....,

that 1 paj.t arulable per hwK!rect 11 aTailable, aa.thlQS 

llb '\hat. The other one 1lJln!rec1 becc1111 available ~'01llll 

- -
~··. r-:'".~-- • .;. "";"!'.'",I. ·~r' .. ! .· 

/30( 



VOICI 
(ecnU!tllo4) 

t. 

MITCm:Lt1 

'fOICla 

VOICl1 

LIBB!a 

I ' 

I '" 

J.'·:.' 

ncna1 )ll'CCelll ot wet.b.erbg, but th1a 19 a 20 to o• 

thDuaamt 79&r u.. aoale. 

Do 1011 kncv the a:acunt CJf calciura ill the top toUt the 

tctal a:ac.unt. ct calc1u.-a7 I have a t~• ot 1000 ,arts 

:d.llica, u the anllAble calc1ua con.tent ill toll, u4 

~ kmv the tctal calcium then perhapa 70U .wJ,4 t1D4 

!'ract1e11 o1 aTl.ih.ble atrcnUum br ust.na the a&.llll tipn 

I den •t kncv that. 

I den tt, bow that either. 

Of total calc1la, a.al lf OM tipre of 1,000 pa"ta of 

aw11abl.e cald.uia par lliUion is true, then oM par\ la 

36' !a availabla. 

h cur laboratc17 ve '"re c1om aom bue exchui;e work • 

.trontSm 901Ulhi ncna1 clq, DPral api.oultural olq 
'. 

acU., an! w t1Dt that, up aa h1&b u 30 J*l'oell\ caa I» 

.lb, :L -= tibat • • (ult ) 

. -~. 

13.J 



llSDBtl>a 

i , 

LtBBra 

mma 

somxm1 

VOICE1 

.-.. -. 

Shat •• l'iP'· 

ftl.t vwl4 be U. \lpe ot llltonailoa '4d.oh w vual4 

to recbloe the tactcr ot &ftilabllitT. 

I U... .,_ titt...a 

eolla tu.a h 41ftereu\ put.a of t.be OOUJda7 llbDva th&\ 

th9 achtt.-bl.e oaloS• w.r1ea OTO aboU\ tvo orden.' ot 

.apj..a.. The• u1t .. are 1a allll-.qul...i.nt.a ,_. 

.a '° abc1lt JI. 

........ 

b awtlnle oalaJ• YlllUa wq vJ4•Ji' &DI I W to 1-

., cq w.r the hMl1 Wen he .,,._ W\114 sl.,. • &JV' k1al 

ot a t:t.pn, ul he Jws\ aaw a tbouazd 11 rara nuo 

tor top 90111 "1\ i\ ~ ooul4 be ott la the or4ezo 

......... Ila elt.ber 41ncUoa. 

am1JHa ot terWJ.ac- baa NWP d!apo-1. plan\ neh u the 

JO.l:&mlkee plan\ prcAne1,. ailorg&Dlt.T 



LDIBta 

MITCHBLL1 

ieU, J think 1t. vwl4 be a pret\7 aoc4 ntlaoUoa ot 

the d!et. 

I lho1ll4 think lt. vo1ll4 htegrate rather larp la 01* 

ot the oountq. 

In etblr vor4a, vbat 101l vcul4 be ptunc voul4 be 8Jl 

1.aUnc\ ..U.te ot tbe amPWlt that. 1a aarete4, a.nr1 

...UOa la DO\ aoinl to pve ,ou too .-ch tn1Ueaticn o 

the Mt.aboll• ct the~ 1RR 1\ vU1 pn ~u a tdJ'1' 

aoo4 bllcatlon of tb9 late&nW aounta la the 41et. 

ltMlt. 

Won I pt. lcn h the 41'Mtl'UOD1 I ~ lJb to br1llc 

om other thiJI& \hat Dr. Ubb,r -..n.a vbea he vu 01R 

the~ u.. !bat vu Uae pio~ ot fnJwl•Uon ot 

&1Pld .. at14e. lcv' thcmgta, J'01& .... to think that. 1a 

too lllela ot a probi., I •11 a\ leaA •ntica 1t. 

adde voul4 be the nbT ~ ot W.., vith the .tromt.• 

.-...Wed 1a it. &Dll OD lnbai.Uon, the poui'b1lly cf a 

oa tat. anl then 1a a 41 ..... Jmcw u Shawn c1'•••• 
Dr. Shaw. belnc the cr1c1ml 4eacriber, in vblch •.-r-.......... 
1a utuaJ.lT Ht an4 ttua in a eon ot tibrot.lo p-oce•• 

the J=c, an4 IO that poH1b1lit7 4ou mil\ t.heJl tba\ 

al•lma ad.de vu Mt up wt aim l•r to a ailicca1' ...,, 

which vov.l4 tii.n tis the •terlal.• oni.n ~ 1trontlua 

b9 aoUDC u a n41ouUn 10WOe tor bmc UHM ratba 
• 



Pl'BSSl.'T1 

KITCBELLa 

~._; ; . 

to tell JOU ., vba\ lnel the alla!,,,. od4e bu to :rmm.t!

betcn tu lane vill reaponll \hat _,.. Dwt ilnatma CCPlm

oraUon ot A..nca, 1n napome to u bqu1q ot lllm, -

n1Ni the qunt.ioA that 9Qbe it U DO\ •Jmd""9 lM\ 

it.a ooa.ta.J mt.I •lllcan. .lppe.rentlT tJmoe 1• the pcu1 '7 
that tbe •lwa!sa cd4e 1a not the &pD\ vit.h vhich ... 

OODOllZ'm4, I ctc>D•\ bov. 'lt 7011 4o van\ to aooep\ tu ti 

that al•' llP1l ad.de vb8Jl inhaled v1l1 be ftD4 7011 cu 

oert&la oalclu1-tiom u to the uoat. in air vhiah voal4 

a huant. TaldJll tm orlgj•l toi.n.m. lnel of 6.2sll)

ld.crograaa, I took l/7 ot that u tb9 tolerance leftl., 

becaue ct tba tact that the luac bu 1000 P'aM• u op 

to ?COO ll"W: ct bone, aal •&hcU»c UT 41ttennoe ta 

u.- napoDH, the amount ot air llre&tw. 1n 24 hcurl 

1a 20 Id ntoa oo aaS Oftl' a pericct of 20 ,...... t.ha\ ocmae 

out to 1.~ oe. A tolera:aoe 1ne1 voalA be aoOUS'la 

1a the lq 1t tiM a1r ha4 a concentr&Uoa is.10-1' alo:ro-

IJ'UI per "· !here ap1a that •• &D aumpt1oa ot -.:Dl91tt 

ntent..lo .. 

Voul4a't 7°" inter that. tor the pr\ich• to be nta1m4 

wul4 baTe to tall vitldla a ll&lTOV ranp ot W.a, like 2 

'.a1oroDI - toan4 lv the Bl people. 

bn an appanntJT all 10rta ot 1CU lll&bt sq arbltrar.r 

\la18 ot hamUSnc that am I t.b1* t.M biological ccmi.aaio 

13' 



.... 

LIBBr1 

retalma. A. I r.t.p\ oa that Dr. VNtant !ha\ tor 

W"OllOle ~ w. - ~ nat.e -- )m'oed • 

bt.n.r the taotcr ~ ntelliloa ta then JCQ vwJ4 h&Te 

r.suo. w.. mUer, a1noe 1 t ta vorw c'1t on v. aa.11Q111011 

ot la> percent retention. 

\lb7 la it the 1mportant, laoto119T I'4 lib tor 1W u4 1l 

Ven.ra to 4nel.op W. h t.he ns\ 5 almtea st JOU oea. 

liq b 1\ llDJ'e 1mportant, \ban oth.r n4lcaot1Ye •terlall 

/3'7 



VOICl1 

-,.. 

ven, IV 1Jqftu1oo ot tbe pro~ ,..Jn,. 1'891t 1ll U.. 

t.ba\ u tsr u ... J.mha1\1 the re11•d poaeibla WJ1c 

aldLt bit coDC4tl'Dld ~ th6 that, la the O"edM\ baaanl Ina '1111 -

_,,,.~ ~ w-J.14 be tbt ~nle ettoo\ ot ~-..-1-.... 

Will, 1\ ...,. ....._ ... to tbw - ~· ot an maieacrirQ11& 

~ WI an •Mnc t.be the tllnlbG1d, 1a o..- ....S.1 

pcd.nt, a\ 1lb1d1 • are OCll10ll'D94 co U. 1owa\ pout,_ _...._....._ 

ndl.OMt.i.w •*IV' ldat ot -~ toa YWI ~ p 

to the ~ tor w\lnca1 ta u. bcab coodlt.s.• th&\ 1'' · 
&al.DI to be n.U.oaat.1Y1., d.nce du\ and cUaaUe .~IPll 

ccnatit.u\tac a~ Jn4tbea1°" beilA to OCIDOeJll J'OQ~LI 

1d.tll _the blQ'lod.eal •tflaotl of n41oact4.Yltr. . wen, .. 
1n1tanca, ~\ ~Ylt,. om eame ueCl'081I ot U.S. 

thl 9IOUD\ lllOlll.aq to CD1J11 MCl'Oda 19 ~,a 1mndl'lll ... 

~ 111.'ll.U the ..-a\ moe•1.17 to ..,. a ~ -..aw~.,.. 

ca\ m•'• 91 ~ cnw a J*i,o4 ot ~-- a. tu\ 

\hi ~ •11\aoU Oil ttaut, bf tht ti.- ,,,. .. _cettiac 

Jftdlc\la& tiha\ wal.4 bapJ*l '° • ~ ot eal-1 ...._ 

lll.ttbe, J'OU vml4 be )dJl tai all of u.., .., iv ..... u 
7or.l nv co\ to t.ba po1n\ men 101I ven canetns real ----

iutmca1 -. ,_ taJca thl nd1111 e:qmience .. w a:r ~· .... 
hen are '"'tr general, but ot the peopl9 ldlo h8ll me:rcEllJI 

• 

..· 
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t.nt,-4w ~' arid the inaldence ot bolJI ...... 

..-.ni J>OPllatt• u ,...., ... .- ot .au • ..... 
w..c w. \ha\ - ~ .. ta a \Mmlftll. ·so that roa ltvv.I .. 

\bm M\ be caaom .. ~ vital •aroda et-... 1*tl_. 

l17 the t.1.- J011. go\ t.ba\ JOU van ldl] t"' 10 _,,, JltOp1t 

v. 1oDc tent dm to ~.s... lov whet.he .. teratl.o 

etteota wau14 000\ll" Sa "9A Mall• eaowatl th-. _,.CIDC ... 

don'' tno.r. And, I bawn'\ ... mu- wo la wuu._ tie 

apau a o,Plrdoa ea t.hd. 8o \hat WCNl4 be oae ~ .i . . 

•Uect, lln4 ndlaU• u4 ~td.I .W. tie b at ..-.-

to t.h11 exten\t -1 tha\ 1a tor a &1wn unl\ ot ......... ...,.~ 

1CllQPI' the pw1o4 flt \id ta vhtcla th9 anS-l tt .... , illl 

crutar the ~11tt- er thl oa1"0lncm& dewlDpSag._ ao, 
. 

a CU't&1a --' fJt ndlaa\ W1V la a ta.. vouW bl 

an~~ ... tbaaiaa ...... Ithlnk 

ot .. cir:ldDal. wl1l tba\ ... ct.one, - 1-\IDCe, .. 

W1ecl w utnplde Arca 1111 -.tall 4.- t. ...... t.\ . 
.... ~ ~ beat.8, tbl .. .., .. -~~~-

1$0 U.. b w\ \bat. la ex\npolatecl1 DI ~ .

vltll •••n ... , ..,.., ..,, oa ·~ oJdw o11a0 to aoo 
pwaw thlll 1M;J' actnan,. lcNa4 fM7 wn able to pgt 111 

!maaD w "14 fU"\ ot tba\ retaie. to U. aathemat!.ca .i 

pl"ObaWlS. \7 ol tbl OCCUiftilee ot ~ O'IU 1aag pedocl9 

U.e I thlnt w - l \ CIDffftl.q !a populat!CG v1 th lJle:re..111 

1D ~ £8DllZ"8117. 2hat, .. the popal&Ucb ... !a 

. , ... ,. I 
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Mii'CP.Oata 

... et l1f9 1-gc, !A OU. ..... the u.t. .,. 

,_ .. ta. Snaldlnoe ot oand.ncaa ta aoiA& qp. ~ bllN

vh&thw .u•u, are accuala\inc o,.. u. ,._. ...,. a 

.,._tier petiocl et ti.!'11SA11hieh \o eat. lo tba\ *- uni&filll 

U1 int. t.be naJa of the ~ •ttec\ ol &Wtta\t. 

bei.Qg .. critical. tb!.ac. !bl vi tb "'ml to ~ .. 

oppo•ecl to oU.n1 it. rel.at.ea to U. t_. that· the MMl'!UO. 

~ fl.Dd, ard u t.be biolot;\cal ball 11l4t 1a ... wq 

(the ~ ot 1aotopio ~ ia "1&tl.ftl1' #hon) I 

think it•• MUureci 1n ...,_ an a 1do1ogloal ~ 

3uaf. , .. cut.) lt'here.. we are -~ tb1a W., ta 
of h lihtlroa ot the 1ndivldaal1 ao ~ tha aowz\ 

,.ta 1'1x.4 1ll bc:m, 1\ beca»• u. Jiq'elcal halt 1Ull 

s.. of dgld n _._ rat.Mr t.haa ti. biological halt life• 
. ~ .. ' . 

-:. - . -· .-. ....-~: ...... 

• • ' ' ·~ -- . c: • 

' 

Wetll, u 7• IMp incnutnc tbl &mud ot ~d 

anr aource, ,_ ~ are ccdai t.o ~ iltl 1r1~~ 

llifr et pt.Ung oarc1nmu 6mal~ 80 ~ ........ 

source la, atronttm happens to 'ba U. ~ ot tb1Dg, 

•. 

other vorda vbT 1a ndla oo ~\t Fol' tha\ ... ztsalton., 

that tJl8 l'Dm:n\ of ndis J011 ta1- 1n ls 'fU'I ...n· CClltil_.MI 

1'10 
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- .u, in tact., u-.. a=ount, .: l"ldS.Ull s.. probah1.7' _....,... 

1ta ~wd.o e1•ta than ~ .... the .,., ot 

ioact.119 ~ AP4 70t rad1oactlw p;JtaNl\a doe& 

canaUtute. to., bcvledi9 at lllast, 6 ~ ~

radim doe•• In oth8r ~ 1W cant\ accnamla1ie ~ 

t.'le potahiura i.r )'°'1 roach an ~ ~ 7011 U. 

anotbal' problae Io othul' wards it fOUtV9 io\ • Jnnl\ 

to & certain 1-~, t..'"iall J'OU would have a certdn 1rAre 

pro'!Wd11t.T ol ~ ~ &cu nd1oactl.Yi\re 

8o ~ othei" ~ the tad th&\ b etrontl\11 1a oaoa 

cent.rated in t.'la boooa and not dtat.r.lbut.94 ~all ~Rial 

the bodJ ... it \IOl"Mt 

p•l] Q total UH ot t.181U9e !ha\I• oornet.· 

Ia. •t 1 \ alm a tanot.iao ot the f&C'\ \ha\ tbe 1tna\lua 

'°' ~ -1t•• Sr!pcar\an' tor four ooant9 - I Amt\ 

- llt1dl cG'bce 19 prodacod. lid lt.. ~ !a abcMt • 

ln .f1H1~ J1e14. 8o that. th1a ~ tha1. 1\ 1e - ol 

w..-\ .i.onts. I\t1 ·~ abao1"oe4 because oald• 

noma1l1' abeolW into the ~I it. .i.p SA the boq tal 

pel"1ocl r.doh 1• 1CIG6 ccapand to 1 ta owa halt ~ M4 

theae three t.h1n;a m~ it.._. to =ato .- 1t • 

extnaa11' ~-el'OU8 al'Web\e otberl th&\ aq be potealJl&,A ..... 

iaore ~because or ViaS.r nd1at1e11• don•\ ocnpta 

atrontS.m 1A b• other 1"ela~ .. . 

·. 
_.: 

l'I/ 
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LIBBf 1 

JOIC!t 

BWHERt 

!hen'• Ol1lT cm pon1b1e w"a»e11 1n that. cha!A I'w 

~ to a.ccnv, ml that S. ~ of JOUI' nS.dilDee Aw 

chGM ot .. bona 1a trm al.Jh& l"edl.U... w, 1a '' 

... ~ the ... latb&U.t.7 wll1 be cb-.cter!.IU. ., 

1"819'· 

ao., bu\ tbere'• gsu. ndit.Uoa ill w.. emtt1 '°°• 
bar nadlas a wq gduq atarr ol a doNll or two cto.a 

peopl,• th&\ had a lot ot x-ndlation tor I think ~ ftf.lllnt 

awtaoe •tr.ct. en their lld:ia1 tad bJ bad dose• of a 

hundred thouaand. R uc1 Wefltr iean l&tw ou\ ot croaP9 

twnV (the• t1r.lllh I - aaldng up but .,,. ... aft'l.eJrHIA 

l'ight) t think t.hrM were etll1 a11w1 and ace or two et 

Ul beet b!r lep ~-ted.. 

Well. tbel't la enoap d!no\ ~ "1darJoe la am.a.au 
t.o •bow th.a\ .tront.im 70 ii a ~ __. ~ pal" UDQ.e 

i.e..· 

w.. ••••• 

I w.nk thl mw.a to the atnmti.111 t.h1iac la th&\-~.,. 

1as ot - that'• u experlmutal ~and there'• no era 
about. that. We have not had \ht C<llllC'able cprlMn\ Sa 

• that. t.be incidence f# the pndS.ot.1au of inddenoe d 
.. 'r.:"" ' - -' • ., ~ .. • 



LIBBra 

• .,, gNU'lC!" 1n bom 1D nan deri'ftt part.q trca the aailllQ 

4-aou~ ot earcaau ot bon9 pl"Oduced !a rather ~ ... 

.... ot 8tnntim, pl.a the ld.atodcal expar1moe ot .c-..:JL.

in bcma SA un, '4lich 11 ¢ta cle_.. So tha\ \.'9n le 

m s.ntarenae hen u tar u b hmaD aitaatian 1a e>nc«ll*S. 

I tb1zlk th9 uncertaiAQ' 18 not. the .fret ot the 1nc1t.ian 

AJ'CQll& to borJ9 trm atrcnttm 90 dDpos1 \i..on, w\ uiq ..,.11. 
tm lllgn!.tude of the~-. the actual mmaritSal 

quantty. 

I voader• Dr. ~, .S.. 10ll an cm ,our tee\ U 1W 

Wal a few Jd.na.tea to tall WI about tba 1lS:r1a1oa ot B1o1 

and Mediclne '• oft1"al1 pl.ma m a.briel.• You -. • are 

\incW °"' ot the Div.talon ot Bioloq md ~ vitb 

~' interest. ot t.be AU roroe, mt u I ~ S. t, 

have llCllll o\he1" n.uua. ta P"O&ftU vhidl w1U probab.lT 
aupplmm\ th1a one. l think 1\ voW.4 be in~ to 

oovp lt w i.t a ~ ldla ot vha\ son ot th•not ,.. 

1a a1n4, u 1"" ..... te -.u. -· 

I'll r.aD l\ ftl7 brief• becaee 1\ doea A\ 1A with ... , 

beeo _... d1aaaalllon ban 1h18 ~. I belihe 1\ 

lnqb\ od JNtwdq llOl'n1nl an.r the pielbd'fVlr7 ·liUf,~ 

vbicll nr. Jllcholu ad.th conducted on Ud.8 iroble1 it. 

I. 

quite nident t.ha\ h9 had a'umatod allot the cmlable 9lS!Dmit!lle 

t.tora an4 nothing to be p1J»d thoretore b7 conu.m.t ¥&.I.I~• 

a1q tbo• llnne w. needed qualltau ... data trm wtd.oh 

to work. ComleQU1nt.lT1 two 79ara ~;o b pro~ *1cb 



r .. , - . . .. 

bee wrttng · Q.oai ..,. ot U. b1~cal. lime wh1dl ha 

•n'5oaect - •• •diU ~w to 11• sn•t.r 9mll~L9 
to 8Cm ot the sped.Ao ~. I tMnk la jua\ a tw 

aiaatiea I om aw 1lllll a ~ 1dla ot what Sa co!JW 

now, w11h Uw idea ol dali.Yin& nU.tbl• data Wbicb Pro 

ncb u th18 we are diseuaing oan ue 1D order to do tlw 1hf.aw 

t.ha\ ~- L1bb.1 -JtJ.oaed ~·tadq - to el ... PlilGl'i:lllllrl\81. 

cbecb an cooclueiona which NIT bt dnwA boil aomilba\ 

al.nan\ tt.ontlcal croundl· n... atud1 .. , u JVll -

tbal 1A dollan, v1ll a:oaut. to aboa' a mill'cm an4 & 

do' 1 an a 19ar, 'lhlcb JW can ue arr, l'autor ,w w1tla to 

9ftlr\ \o ac1ent11'1c ~. Tll87 tall into a Dta44Jf ot 

lroa4 oate,or1e•• ~ 1- b perto1'1UDC9 ot 1IJe wapia 

it.elf, 1D Wm. ot dlawtbit.icft ot tall.OQ.\ crter giftll 

...... that Jll"Oil'im *'• lleeabu4 bu hid 1a ha:ti4 1114 

10Q aft alreadJ' famS 11 _. td. th thate I. •COD4 Jfiase GDDCll .. 

ltMlt viUl llha\ 18 t.be t&\e ot -- ot iJd8 •teri4 .. 

t.U.1 or after 1\ bu tall.;m1 !a ti. oat cue to a. ..... :Md.a 

ml 1- tba 0 ... cw 1Ato -- bodi• bot.h A.a .a 
b quut.1CD ot tb9 tfat.e la tllll aoil. baa beea ~ 1mea 

Uoe - tb9 &l"OUP a\ Uct..A. '°'• r.r.ozi hu I w.llk beeD &loti~ 

- --•t tbl ronltl ot \hat., and - ha\1'9 1*D war1d.al 

vi th the ~t ot Aerl-eultare in recerd to the d1stri 

\im ot llC8a9 ot th1a ut.orial 1n aoUa, and to a oerta1a 

~ ot the mo-..nt. of ld.-4 t18a1cm proclact.a 1D eoille 



!bare en a nmbel' ot MdiUcul nlNZ'Ch ~ 1a ~....,. 

part.a ot b oount.q *1.ob deal w1 Ut om or \bl oU. ot _.. 

IPloia1 J111-. ot \be ttOi1 FOblm. Row b Weft 1'td.ck 

b9ea daDI b.r D:LA bepa with the ~ ol the ori.slM1 

~ detmat.ic:e alte and COhON'h8d 1Uelt ~ onlT 

the plot-up ot .U.4 11dicm product9 in planta wt MlJ ...... 

'""vi• with t.he .tat. ot b ~ ~ of P1a~~1111 

"11cb vu naSdual 1n t.be tuld.oa matariel ot th.a.\ td.t.e• 

~ ol ~ C\1cb vu developed. U.. 1a now ~ atiaMtG 

to .... •l ld.di CGD'-1Da\1oll arClllmll t.be ..,.. -1. i. w1 

tedm1qoe• 11hlch ha'l9 SIWD1 7ou ld&h\ MT1 ou\ el \b!a 

ap9riuc9• 'the ire.ent. tu. t1nda quite a ~ of _.~LI 

upca \be part.tcle •iM met chanct.r ot the aatcial tha\ 1' 

MJtnc out. vJ.thin two ~ .U.a of a tea\ 111'9 an4 1ll 

t.bt wq 11\&\ aateri.1 becCM8 tnco!"p0hte4 1r:a tb9 w1l a111-11., · 

Md 1D the .,11 .. rea.atecl lD plant. *1dl --~ 

Jl,lf' be ~ ~ ~ c.U.Uoa1 ta. ecd.1 oc;·11a1. ·..a1•W 
~.: '. __ , --~J -~ 

wifla tlda -~ 8-wbat. .Sld1ar, \'R&\ defJ.DI.~. . . . 
• ~ • . : ~ • ~.... -x- ~ ~ " 

~ haw 1-l ocnlv.oted a\ Belt.Tille 1a · tll9 

~ ot J&ri,culture etatian1 al haw rnal.ve4 b'6oM 

e.ttec\ cm U. plc:JD-up et ftl'loua iaotopu1 tu\ parii.cal.r. 
- . 

tt-, of ot.bw OOD&U tmntm in the aoU. !ha\ hu W +. U. 
. . 

aor\ ot tb1ng 11td.dl baa been zrA>n1iicned1 tba rela\1c:mhlp tM 

rep1 aceabi. oa> c1ta of 1bl soil to b ptc:Ja-up of .tnn 



• 

• 
b plm\ 1'-11'. the relat.1.omh1p s. ~mt • 

... vltll nprct to t.be water ld.\Uat.f.on u. •i.Vd1 .. v?li 

..s.i "IW' at'e ~ .ju\ ~. tOQIW heard ... 

aboli\ the work btiDc done in K&t~, tba\ la w. .... 
la:lented hr a •tuq ot tJ:a. noenoi.r •' 1ro7, lew Yan. 

put, rat.her •kb¥ •tudln ol Lake Mead have bleG ccoduc 

(•' Qqu.ate1 I think) Md a nuaber ot 1tn_. have 1-a 

lndwtl J.n .twD.M OYOI' a nm~r ot Je&I"• ~ a 

oak Wee and of cciune the proJoot a\ Hua.tord bu been 

llacb !ntere.W la tM inodS 'ioat.10D ot tb9 Colmhla Jli.,.. 

f--. w. ha. 1.1.UGM ...it.1.d.pated tbeM tMnga n the 

S&V8DAlb atwr GM -4 a pne.ral •Ul"NJ' ot "- UUillloUfO,lo~ 

balance then bu Ju\ been a111plet.ed to cl.,. a U. tfW 

1'.tuft ~. law ~ ill the vat.a u.a, 

ea'1CMQ'U64 ..,,.,. .m v1 th .. factor 11h1ch ha• '*" mlll.&llS.U. 

,,,. tao\ tha\ • .._,of .. toed qclea wt.icb ... ._111'1"1~ .... 

to .. b&Ye 1be1r .or1cia 1A v. ... • ... ~ - S-ldl.ldel~ 

becw ooacwDld. with \hi botopN ~ 1oac hall lUe -.u..IOlll 

.., lie jdoW. ~ ..pi&tt~ b.r .. iamaio-. 

cal.elm OO'll lax tha 1\ la 111 tli nepoat to _, otbar ot 

nd10t.et1ft i.oto,PGa ot llt;ni11caat, hall•nl'e• '1hia 1- DO 

Uld.t.ied to tile pl.anktoa, Wt OIJI dr.dm t.bl ... Wnc OOQllJ'1JQI 

• 
1a nrlau11 tome ot lile, £or exupte1 tbe ID08q\llto 1ana 

lt..l.t1 .,. ~ \ht vat.er 1\.aelt mq not be h1&b 1D • 

Um it ~ rdh•nt. 1n a cue of a bottca burrow1ng 1.llna 

(l,, ... ~,.! .• ·~ ,._; ~ hich in boan4 etrootiua 7°" t1Jxl tb&t. the~ p1 

'1P tr the R09qulto 1ana 18 q1dte eurprhtnc1" b1;jl. Suda 
/'II. 



toru o! lit• 1n thMMlwa beoca the blgim'as ot the 

qcla tor ..U atnru1W .. AA and tiq 1a tern booc:m 

lapr tJ.ih. Enntna11J' • nr.4 t..~t. - liq have - 9Pllrtc:IAQ1Le 

concentraUan 1ra tM ~ of nch tJ.sb• It. S. ~ thd ._ 

tab boon are oo.'W\1184 u toode b 1 the. aar1no lite 11 a 

tucinating problea 1A 1tealt• and wa do not teel. t.:14' 

abould reatric\ hU v1sw to aiq cm iaot.ppe but, rat.bar 

at~ to JUka a talrq ea1plew atuq ~ had boeA 

on in~ 111.th the aalJlon o! b Cc.1mb1a ntvv t 

amber ot J'NZ'I DOV IDll t.be pick-up of irt.ront.1m& and 04; 

i9otopo9 ~ tbe ..inc hu bMa -uurect. ht. Uu in 

studt.ea aada d Bikini Md a..t. Eaiwt.ok lai;OGA wit.la l'G~~ 

to the cU.atri.buUon ot ftaicm prod:ucta .ta .. t1ah 1A ---

ereu. 1be work a\ Ban.tord baa baeA uaoclated vitb ~~\ 

the U1d:ren1• ot ~ 11DdlJi :.-. XMald ... Md u l 

ia31 I ~l1nk, to lcM ftl7 1nt.n&t.in& DOV Wo~ la 

Bl.a1.oc7• b• Ut.t.l.e Nlia<n ~· ha-. .. Ce8A "1:lllllll 

loc.o .&ta U. 1abora\oq1 hciw goa1· •\ t.o !\Ip\ Soun4 
. . 

-• haw beeD oaptuncl (tMJ an JllU1c841 ot cov.:w) ti. 

iluka to the Sou\?181"A C.U.Cond.a J'm1nau1a and t..'lla ~ 

llGI' ~ to tt•ir ~ plaoa 1IUbh is tlle l.aliora\o 

and an rotu'rn1.ad ot t.'wir OMD tree v1U ad a OGrWA 

t1cm o! thoM Mlman Wich vwe .rele~od &11 Wiint.a new 

1n ~ the pt.e and are available tor twtbor •t.l:4r ot a n1ce 

inte#&t.ed ~. I\ S..1 I think al.ao poo~ that. 
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Uoa1. ~. It v:Ul ba9 Wormat.Ua ot ftlua I• 

"fV1oU9 th!a&:a• 1.ft t.be t1al.d of &Wnl eCIDC8l'll w1 fill ... 

n8Ul\e •aw., ot coune, the conUJUDCl. lllterea\ la \be nd118 

pats.eaW _. of r.im are the Rniwn ot 1bt mdnal ·, . 
d1a1paint.en1D tz. Rlw ••1 tact.orh1 -1 aoothel' OPlfllta 

CCMpoeed of t.hoee who in the th.1"'1.ee vere cl.,.. ac\\1a1 

iej4toUau of ndim •al\ 1A the hope that. 1' vou14 do 

th1Qc good tor Vin. I\ vu a ai8':Uided m4 ~. I 

tb1nk parhapa JOQ would sq unaW.cal tn:e ot Mdical ma. .. 

tice nidl vu l1l'li. t.e4 to a Tef7 anall UM ot t. com 

but. w an 1ndebte4 to tba\ tntortmate eptlodl tor ... 

~ nluabl.e in!on:-.at.1.oo that ii DOW ~ 

ticultf' 1n all Ude cea la th&\ tba prio4 .i ~-

Jd.nen1 Eor ex.pie, S.t. vu an·~~ lT 1911'11~-.• 

b belfmdn& of MJICIAN ot ~ Id.ma be.fan oanoett ef 

1unp - nu11¥ noosnt.wt. Ia the cue of the~ . t 

CW"boavt VOl"1&w8 ln lnfland 1 t bu blia abm• u 1MIW1 

th•' \bl u. 8paD bere ~ • TWJ ilapart.en\ 90!'\ ot 

tb1ac• we theretore atf.e:l9\ t.o quire u ncb ot tbs. , 

-i-ct ne intcmu.Uao • we ca Mil ai.o ve voul4 oertaS.i~ 

u theM aleo eern t.o orlen\ the -.Oasb t..~\ w lft p.-~ 

\.":e reHU"Ch J71'0£J"8 for t.he future M WJt 11 a ~ 



VOIClt 

ot tptea la 11hich the 1d9u and needa1 u tb8T dne1op 

renl' !A_,. ai;hatlo tft&tMa\ ot pu1.iailar p-o~ 

~. 

An tb8N aar qm.Ucmat 

I hurd 1" have a epeedi t~ other &w to] 1 :tng the Clllll'IPIK• 

ldner1 to look out tor c.noer. Wu t.hat, llbquotecll 

n wun•\ a mtaquota bat. 1 t aounded lib cm vt>en I - 1 

later. It'• OD9 ot t.boH th!ni• that 1a hanl to~ a 

bal.llDCH 'fltlf becauae the 81"1.aUon edat8 where Gall 1'9CIOD9..l'ta 

that. Ul8n aq be hua:rd. U there aq be a hazard tntn 

t1cn should be paid to 1 t. Ill the aSJxt. ot 11aZQ' people 

aooa u 1ft pq at.tent.icn to eme1h1n& 1\ prowa t.bat 

a haarde low in the oonneatioa WiUa the Colarado mm• 
.,,, .. 

~1 w h&"8 new dne1op1ng in the 1Jn1W S\a\Q ff# 

t.l.rn um m extended indwttz7 1A the ain•rag ot l.ow-&'rldl 

_.... The Id.ma are liil&l.11 and lo~ t.he .,., par\ no' eqgq. 

P-' wtu. thl ~ ot aach1na7 ml bllQdltna eqtd.Ja8D\ aia\ 

ord1narllT 18 at\aehed to larger J'OClc Id n:f.DI operaUcid._ 

!heJ'" duetJ'• t.haretore. Tbs ~tot radon ccm1CG..

tra\1.oa 1A theee a1.naa1 la MrV" cue•, bu IShoNJl a etaneetl 

t.t.on vbiah 1a ndq qu1 t.e h1~. I\ S.. ccnparable1 ill 

inatancea a.ceeda1 t.'le recorded radon le'l'Gl.m 1A the Oerman 

llliaea vhich I •ntioMd a !n Jdnut.u ac:G• Ye do knoll th 

cancer ot the lung waa the moat. CC'l'eOD cau:se ~death -ms 

t>=··~-.·~"'" 'i: .j~ s~i.erg'} . . ; 

' . ,; .. 

ISO 



( 

tM Oel'MD JWlera N1V yean aeo, tboeo 1il!lo act.uallT Wll"llllld 

~ Bowrvr, the Iii.DI• wen no\ ll1n9cl tor llftld.m1 

wu on.11' 9Cll8t.hing th&\ to\ 1D the vq. · Thq van depoat 

Id.all and oobal\ v11h ~ ..n\ ol U'Mll1o 

a hon ot othu' U'18'.I pre.-:$ lD aull moun~. 1beJ • 

h1ghl;r aillcloua. \ile minen al.1 d&Telopecl .W.CNie. 

wn do1AI dr1 ~ and iM mt.ND\ ot due\ ,,.. tanw 

the earq nparte v~re t.ha\ a a1nor vozkiDc a\ bU 

at tbl end. ot h1ll shift, often t.1.tle• vould hen• the Wal 

thl materUJ. <Mt.. 81l1coa19a the, vu a VO'f7 cano~ pie 

and a1oa& v1th t:-~\1 tuberculoaia 'Which aiv.,. ac~e , 

pl.,w4 a pvt. .A.t\U' J9U"I ot ~ patboloO' 

1\ voo14 be an ~tatei.nt to call an Ll9Ult., ~v.a.u~ 

•l.oi*le Ill t.hat. CJ0&11.Plex, hoW nCb Vaa due to ndoD DOliOCW 

tnon. 1be pnaenti \Mnk1n& toor1 \ho ~ ~ 

rad.on or th.I dauahta producte ~ ndcD u be1q S;iNlfP'i~a 

Henoe1 b conoem vi th the Co10l'tidc> ana. n.•a a ~ 

tldnk1 O& wll. tbi• _., be a ~ U l\ la a hasar4, 

to kMp our e)19 • 1t. m1 ....-si. cm t2:11 chance 1' .., 

~ftcan\ hMud.1 I .. what VI CM 4o ~ reduciq i 

w ~do no\ ha•_, fftOf '21at. tbll mnlnc opera 
-

vUl in tact load to m 1noieue 1n lUQS cancer. WI ha 

tur\ber tac\ t.~a.t, peotJ,e brvw Uvocl in Colorado on the 

qut..\e a good. IUl\Y' )'Gart aat 1 t. a no\ noted u an cea 

cancol"' at. ~ preeent. t.t::e. 

• 

IS"/ 



SbilClllll 
ff 

J1IJBBt1 

I ..S.1414 U 1\ .. p11ble to llhow a craPldcal rel&Uca ~3Mtm & 

~ ot Ula l1te .,. ul tlle ...,.. ot etrmti• la 

or ~ ~ WI IOI'\. 

9&1a W..... ftpre ta t.ba one *1cl& people an w1u111 \olAaE!Ne .. 

tbere 1a eitmr DO f p or..._., eo little U.t lt ooa14 

a.t.ecte4 .. •!&Diflealat. !be tact.or 1lb1eh vov.1.4 1ea4 to~~ 

1nJ11r7 1t a tboUesd or m, 1A all probabWtT• 

• Well, ~ t-. are m mre queat1cm, a-, SO'JO'laft (!lanar4) ---

• 

trca Dr. llltchtU ot "1a7 tt look.I lib et.rmit1l1118 a bM.. • l la?e 

a aucJa 1ua cleu' 1'tC't1J:N u to v'bt DOthblc elae 1a • la84 • ot tM 

ftrloua pro4QC\e f1"a u ataaie 'ball», COi a1P' oou14er Ml 

1o41aa, Ul4 pnkpe .cm ot t.be ran .U-t.M aa boJ.Jtg ate 

,Pr04uce4 la ntttes..\ ~u.. to be ot ~. tM Mi9 ...... 

'Wlq W J.t, ca tlait llllor\ '--but.a, s-of]a WN llNot1l el:llOM~ ~ it/ 
lecal• ot tbe .mn i.it-llte ca a J.cms tem MaU, it ii 
I _, 1f ,_ _.. -" arom4 lt. l\ !aaa a laalt·u.t. o6 ·aGIUI~ 

·i -

Dae reuaa l\ 19 1-4 ecmp:re4 to ittnmUua a. tlJat au. 
- ..... ~ &~ U t.oJ11M toz-4 U 1"" 4o of ODt ot 

1\ 'llCllllU '-..-·~ta• sacJa -J.ler orpa, t.bil -...aiiM"lll 

••'an a taotcw ot Uot&t 30 tor relat.1Te wa ot .Ulltce 

l'OG bl.ft,...,. a factor of almoe' 30 1a the otber u. ... rmnLiUllll. for relat1Te 

HU1UY1t7 to n41&t1ca, am that u a ...., ~ ti.CUN. 

DOtabq fDMDSitift aDl tM akaletca 1a ~ OCIDS14eft4 

tllaa AO'W'l ~lu•• So that l th1Dt w can ark tba l«ISDO 

Ce::.~ ... ~,.·~ .. ~:- .. ,., 

/Si;) 



1*ame wt. ot lt pW .., before ... 1a 41rec:Ur ... .. 

flW\lca o6 »ltdiald• - .. ~' ~ t1riere ........ Ill,__. 
llldoll WN ~a I•~ AN tlaat thq Dfllll to bt Mfl.-t.a. 

a. ot * ir:-s·~ ... sa t1an 1' u .- w. • '7 o. 11J.OJMC.i. 

~ - eit.lm' ~ Ol" aSm] - to a 4e1l'M ~ 11 A'l!l'flllll'llllll!NI 

~ to th&\ ot sUGDU-. ~ ~ tbat Gae t1llDI 

-- ..,.-.1 toxio1t7 Vi~ .trcDU• 1a tm blma ~. .. 

u tna ~ th9 rare ~. !1Je7 an DO\ tam 11J 117 tba .,...,~.-. 

~' .o tba\ • -... 11oth1vc t1at approacbM et.rcmU• Ylttia a taetoir 

of .ix.t. ~~ 1 ~ JQMi\>1¥ Sod1N• 

I 'ICN14 liU to 41Y14e a\ I • ao1D1 to ~ Imo - ,.n. !'bl tlm 

repre•mta m ot t.be ccml»aicm• tlaat .., crout ~ .n n.~-. 

atteraoca arn:n4 9* ia r~ to ..,,... al ~ ot 

to I 5le. !!ie MOOD! ft'PEHWA\11 ~ Sriul1° nau.tlca l 'IW-.Ml'V"~ ... 

tlle lut cou;il• ot --.. t.lae aw.UaltWt.7 ot .._ _ ...... 

.. tW l\ .. DllOeSW'1 '° ... - orpa1o ~ ., 

Pl'Olf-. 9e WN IO wla Sia t.be &1'9a ....... W 41& -' Jmo1F 

to ~ *" it .. p1Jll to be ~te ~ to 9CdJJ7 

11...- Sa tlrlt l.ta1lt ot upll'l_.., M tbat .. eoca u JO" 1flW ... lei 

109 wcal4 .... to bes1D '° couzrt t.bm u4 be prqan4 to all QI .,. 

&1cDI tJMt lime 'Dwm, W ~ ~!lap lt voul4 be ltel\ VJ to pt 

a ataniDS Jl,ace to see ldat w ~ vnaW to ao, &DI w 

!S3 



---· 

80l.a«lf1 

lib to Wlte t.lda - tba '°8.r4. !tie tirn .... mt - .......... 

Jl'9-JdJ.O' f.W1' al W. W8 11.....,_11 I 11i... to - it 

•• • •• aJIO la..., ....... _;.. 11 ... , .. ..u, 
~ 1ddola u .... ~Uoa, "'w. ..... '° -
• ~ tta'111· n., .,,,,..,. w 414 an SJeoU7 wa ftlllle~ 
• .... tba-\ w wul4 an acree *" w ..m to 4o t11e .- ~,,.. 

I 1la al.lo. TOG b ·- haft Ui1 llicme91 baft pl 

be&-q tat>oa, --·- 1t.1 ~ 1fOQ14 '9 _.. ~ ~ .... 

~ .. otbelt flMe· • • • (411caaa!aa .. alltOfll JIOMcllll'tll 

4q - t1lq WN Dtptlft - but b't ttal'OW ti. ~I Qq ~n 

1atereatilll to loot at llblll VI 8" a U"'1.e f&rtbat &1.tmi) • 

I\ woal4 ... to &U ot • 1 I Wnll1 tbat ~ Y.lthla 

weta w ewtlt p\ ahol4 ot w \OM 1 sr;il•. u4 p\ t.be 

fill tMa b7 U. mn ...S.Uw mtW.I w ~ anl pt ... 

,... ~ - .. la - ........ - ....... s .. WS.t.11. ...... 

-.: .. , 

. -~-, 
. . ,"f'»lti 

Um Jell atmte .. Id.lo, ...... t.a. 'Ible, • ...,,.. ... ,_ ...... -~': 

- .,, .... Jdlo' .,_,.. 

(~ • \laollbolr& - bow w1' ltRDU.• 9tJ a1atl 

u~ tooa.Wtt•, 1111111 JumA 1toUM aw.a ..... at 

D •• ra1 I to • that w WCNl4 -- yeq wll 114Ys.e4 to taM .... ._ 

&1.MdN4'• ,..., .. ..,, .. a the 1xp ot nn«•nc ... t1D!I 

lat1cme beWlm fallogt' aDll 1-etum e:q cme ot these.._ 
; 

I tldnk1 al.,,,,.. lt ta•• QelJe4 out bare, w Re all .--Jrw 

i... boar npeMDta • balar4 vh1cll• VCNl4 like .. '° 49' .. 11M., 

_. lt •ewsl, putieula:rq SA the p1lo\ ~' tlat w _---.. ..... 

. - :.. -~.. ' 

... .. . 



LIIBll 

a4n.4 to 19' .. _. J.DtwU.. .. w oaa14 1a a t• ..,,..._ 

to - ... ~ ... eGlft1aUW 111114 "81'9 ~. 

,__ IO fv U to p1ft *1a J1w *1cJl e1m1 I to ._ to \e NlaGDlltllh 

llartblra "*' ....... X4abo wa14 '- ... !Jam .. ---- 111 ..... 

or :ro., --... ot tb9 ~ ol ,._., u4 al.lo MO ... Mll ~i.e.-. 

t11'• *' ~ s.a a ta-tol4 41ttenace a 1a11oin .. p 

nm, ~ ... •tz"eaa, w tJloaapt ot .. .., ... , ,..n11 an. .. 

4dw Ott k11 •a aWl• ml the taet tJa\ tJme an a lot at 

~ trm *'* 1t ta eaq to '*' -41cal • ,.,.,... em, ~
.... ,.. ti4a't ..,.u, .. place, lR1' JOI& lbon'" ..,.u, • --
aw aocd aaatects, a.. SOllt1& AmrS.01111S are -'odoallJ 

wnmiJt1 l.ett81't -.t W• like tlln. e., ._,_.,.a ffll-.&.1~1 """*9• 
~ 

9-e ta.' - 10I& ... lloribml VtaJa, x:euu, lft ....,_. 11111 -ioa.11• 
IWP1¥ 4a.. ••• 1a .. tal~ .... 8o 11 ......... 

\eh a• ~ sa ... flat .. , • ld.&b' lla'N ..,... »olatal.I 

~~ ·~,.. ~ x-.-.,............... '•;, ~·:·.·:. 

r .. , 1 awa a.- t..: • -'• ""'w ""*,.. ._.:.. .· t~ · 
~tea._.. -- tlllll .,, w. ta'W t.Ma a l1tU.. ltit ~ ... · .e 
I JI• al W t!b'' ... to ftr1 wJa 1a tM yq of CCDllUllJOlll 

tl»4e111• W 'IDl&14 ~ to take W aw I G~ .. , ~ 9MIR:il..,I 8D& ill 

tw..,. there_.. neavotr and~~' 

111;3• lMrf=• .. aftw the paritS.caUC. '° - ~ .. 
V. ...,., of 9011 I C'• a4 W 4ee14e4 ~ WCl8l.4 alto 

... - ~ QOte at llaT1DI th.a to • 4Qt.h ot ' lDcbet. 

llftStock ail - ..... '° 1aft ~ -- at ~ •'•'• .. 
r~·~~-.}. . . ' - ..... . 
,_ ~ to ... fl'ca 1oca1 eltber .... • • t '•. ., • 

/S'S 



LlBB!a 

---·· 
SOLCllClll 

we1 t • J0191~ ~ wl. I l'lltblr t&'fW ~ ...t IU89N'1 ....,._ 

it W ..i. nDl a eornl&UOD l*w• 'WDe wl, Widell ia 

• ', ......... *14* Sa ~ • ta '-- ot JOllDI ' --

.. ll1th' be ai. W cMISD I W'• f.rca all .,... tile eu1iJt..., .fat ~I . -

... '-cm ...i.. ,,. hid& JOI'& atatat "' • ~]- ta. 

tJl1I aa to ,._, t.M wm\ ot stroa&U• s... 

al .. WN ec»illl to • • • • 

Do 10l1 haft .., tdAda Sia lout1l ~ i ... - ta "IUoiWI I ....... 
• wq ~ ovl.U'"11Ca 

va -.. •• ..._ at CoJ.1111>1& UDlwniti'• v. 1*ft lota o1 ~DU Sa awa 
AMr1ca. 

9da la "9 _,. ,- 9" ,_, a u;l• - • a'~°"" wUl Juat ., ..... .. ~,.. ·"" .. ".f • 
,- 1:._ 

I Wiik -.. P'0'9 ia. W. 1oca d .., I0011bell' llOl!19111_.Mllaut OOllllA 

~ ... - • ,....14 """'WU. 

t•1 • .,_. p\ W. tar - ml tMa l' ,,.. J100 o'ol°* el 

eoJ1 .... 

·' . . . 

._ mat i 1fOll14 UJra to to Wen I Ill ca to tbe bitwat!ca "9 

bl.a 1c&~, I pt1- traa tc91 ot th9 M8 people t.ha\ tbe ~Cllllf!CI• 

tt:.t w )laft ccm w m'9 -' -. OCID:!l•lanl Wida t.bq' Ila~ · to, u4 



LDBf a 

~. ~ '° ... w. .. ,. 41ICUe10D .. to ....... time .. 

np&91l8' Ge tt1d ot CMWM ot tdla\ Oll1at to 1- ._. 

... ~ ' 

I waiall. Wal to A1 tZlat tu*4 fll t1le ...,,. JU9l __,~ witll tllllt . ··; ·· 
. . . .· ,;;..~ .. ; . .,. 

otJla' POllJ with the~ tb1a ~, ,....,. ..... -~-. .· 

...-~ -1 41tC\18e .,.. ~ SOl<lal JN &-..--.., u4 ti. . 

it tbq ...,.. ts. to Jobi. .. la1- ••• 

_,. ' r 

-~-.f 

1'a • -1a m .a.n tuldcm~ t.bere ,.. ... talk ~ ~ · . ' J:j-
JONW.• \IU.UV ot tbe er'- ar.,:i.. 1lb1c1l Dis. lpmce .Id&'&' Jane• ~ ~·, ~;j ._. 
~ "' .. - altezw.ta - 8\W.Pl-' to ,. p:-e.~ !b19 ... ,_·" .: 

••''""• -~ .. ~ -~·· ...... .. ..,. ~ -.. -:; 

I O' .. al lllqQDI la qCte w1ecm t1D Wllltl to W tblm. 

Sl;oa;tad1 '*-• a~'•,._ vU1 p1' JtR1 ill• tiw ~ ._,. 6- · '! lldda,. ................. wrk,. ... aotlll to...,. to ., ~ .. .-.. : •. ;::·-:: ; . 
. . ·" ':'> ,,; ' . 

........ . . . ,. . . ~::jf~_-\ 

._,....i.ti.u.toao~S.1olalt8alt~. %\la~3' ~ ... ;':' ,,· 0 
· 

~ to Ji*. place ,._.. ~ la • .- Mdle&l ,.. ,. 

_. to "' i... r plea. tt 1"" caa ao tbd, 1\ u _. 
,,_~Sa Vie DmM• er ?Olf& ana w wed pita_.. .. .._._..,. 

are lob ~ miftniU.. tbare, 1Nt w Jlc1Dl4 a tOla or ~ ,._. 

dmtt u • m1 ..... 1v '111.tll a -41i;al •bool, tllils • 'tl!lo1e 

~~--1.etitl~~. % ....... 

/Sl 



-----· 
. -

... - fl 
- I - I . 

. . _.-;; . 

---
' 

Jt>et.1f neer'°1r aw • ta, •'- i"atbw ._ "1a -.w, •••· "_U.t ~- :~~~ <~~ 
1D a .... ia a Uttereto W\ ~ prosr-. ?· 

Ve _.. to pick p> meq tlw.t an P"etV WU eotue4 1'6 ss..-.111 

lftlf.., IO W .... tcm WI Of relatizal tiaU W *t .. t 

---· _a D14 JOtl ~ la JC41r reeenoit' ot 8"'1»1 1Cm ot the ott 

otthe~ 

-.. -

---• It ta ., ~'na tat •' a .,.....,. ot -... re111 ~' C11.D.a.Uta 

tbe ........... qelAt h:r1llc tlae ~' ... la~ - ..... 

.wt - the bottca 1D ldxtng *1c1l Jl!P', it lt ...... --~>la - ., ~ ' -
••HllldaU.., bdJtC lt • aA ..- lt; ~ awneMt at . '-~~ff~~ 
Ih!PU• ~to t•plu .. •-u u •1' .u tllit . .. . . ,{,,. 

!W ..a - .. ...., 9004 ta.. --- . . . _- -~ 1~: 
- ot "'WftftlU. ia ......... - JPls• JJJDe.11ale ill ..... - oiil-"' .. ·--~-~ •• ro.-:~;~~/.~f 
._,,-. -.tMr ,_ .. llboot!al fOll a 10,ooo 'o.Uar m.ot!ilm!'llll of a tJ,oo,ooo 
pop ... - -'11 '°"bow w., 10'& b'"\ bow,.....,. ,. .... 

t.mr1 I t>&Uk ~ 1lbat 9'toal4 "bt done 11 '1lat tMle -.---. ....,_ 

.. - ~ .a. ..,, .... Oil .. here -- -'. 1*' '°" bow *' 
are, ..i tMA 10" ean 8lle a pq as to vba' pi•n d•'S,. 

- . ~ 

or ot.bw as1be w caa en 8a. ot tblM wvera. *1M J0111 • 'I' ...... 
. . 

caa ml:a ~ ....,ie ~, an! I .. 4oUS ecaa ..-k 

Drr~~1 --wte r..,'tbe OOlll1l1 &114 ~Jal.__..._ MPt"ll: El •U _ V. will pt: 
l'; - ' 
\ .. 

1.sf 



---·· 

SOUHlll 

• llia1t .......... *1cb Y1ll. ....,. !a tl11s PN-»110' alllll~ ** 
W1U 11• - Sta ~ .... 10ll bl.ft - tu4 - *' .. ~ ...... a.. . . 

i t.Ja1ak1 1t I _,. !AMr.ld ~ t.b1 a.o11v •1&a ...,.. 1oak ar 
W¥ a llw.e 'btt, tlbat • Jl'Ob1ea u nm to en clearq 
the '89' 11- ta - tbe boA J1= u cm wb1ch s.a ai.o tbl 

the 92nt .. eost '° ach1WI tbe th!.Jtl *1.ch i.e. to lie acmo... ., f.' oo.ta 

tblm. •• 

AzlotJm W:ai I W4 to ta.a ~ LI - X cU4 a Utt.la WZ'k ..,.......,._,._ 

t1Dl out bow aa1'abl• IDaml at.erfAl ~ M ~ loo)tnc a:1a111111 

t.he ao.tal ~. !hm"e ve tw npr.. ~ I VOtll4 11ka to 

\oar4. a. ta tha' SJ8 '*""*' ot tM -1.cma 1a • ~ 1-

ADI l\UJ•tnstJ ~ ll1IPa\ 1 ~ 11 la tM toot1a. 

of tbe toot1l u ea1cd.-. .. CD1i' u .c...-~ ~ 
.. 

ftere aa.•t 1WJ .-, ~ .. 1' _.., Sa..._..· I• i.t. •1..t"-11.w 
. . ~~ pa,,,... .. lo*. .. , .,.. ..... _ .... '1dnp - tit 

J.oca U It at tale.__ CltiJ' ~tal ioa caa 8" 100 te .. 
~' 11114 • ~ -- J./tt al • arm. so, i- .. ..,,. to 
'bet• •• ,, ... 100 .... 1IDrt1l ot teetla ""1q ..,. ft1e 1a 'M!la11:A 

ldos, _. it. Toe oaa 4o IC8rtla.tlll l.Jb '1ra -· ~ .ot -··-

1•qtbe leDt.l lllthw7 *1cJl ~ !a a!d.l.4rea, DI.. 

"ttr1 ••''' 1MI aJa1e to p\ a 41ttaiwe 'bet.sea ~ teetJl at ~ .......... 

anl tlllt t4etJl ot ma. I woal4 hoge, .,..i.t1 t>m\ • ocalf. 

poet oomtlat1ca WMID teetll an4 ~, becatvte u ... 

correlatlca .. - Yll1 baft Ill> ~ at all JJs .-tt!Da --~ 

ai.o.t ~· ~ °""'' t4,,. • ,..r.u,...., -- ot 

Co - -., 



u.. 

___ a ._ tbl 4Slt1nl~ la tis\ tbll ki'Do'er 1D the teeUl 1t 'Wlq 

eqec!anJ" ta a IMb&lt. I ..U ~be a 8004 ••• ot 

tJaa\ W lfOUl4 )law mt CODCCJt.raticD 1a tM tteetJ1 .._ 8!PPl'4$=1&1J• 

toleraDae •••• 

l ... , ... oa1oia, "" Jboqbate 4009 1llW tbe -.ua *' ~ .... ~ 
~rate, 1~ u a..,. ~·,s, .. t11aa ~et~ 

ve Jaw ..i,-4 teetb atter t1ae ~ ot 'bot.la eel.a 

etroaU11I am OGllllBNl t.bla with bent •• ·• c~ tbe u .i.. 
It im "". tootll ~ u J1.w\ hm1»g, tMD JO'& - • aloe . ~ 

~I cbU4ND'a bcme U'e aDcll tbe ~ W ""' d 

...., wU lMa *' 1IOUl4 be wl-. See, w.. 1e dAlwl,J 

w\1 W it teea 1*:CM -.q to IMDDe, 11114 J.t 1" oa lft 
qmatlUM .,_ tt 10U lrra a tctb t4 t!ae up.tu.1 J" Rill 

Jrow, I baw p ecma m etat1atics - Baaeacb~ 11 a .a2'11M1.mza state. 

l.itfool:l1 *' 18 ~ *1ch 1• boZ'D &fM:' ta. 2'tll-* 

'41 \Nrie4 - _. lt ooata 1CM t25.oo to ban lt taur.tea, u4 

neceaaarr bf i.. n '"""• ~ 41tt1cul.t to 4o -wa. 
acae t'iprea m the BostoD Ill IJ1ma·In Bolpital. n laaa 

b1rtba f1'fer7 ~- Onq 7' still b.1.rtbs,, vhf.ch le quite Jm 

. • . . ' !~, . . .. I 

·/ 

.... 
·.- .. # 

•· 

... 

l"O 



529 ~ prior to tbe 20tll ... .... 1°" .. "' 

J01m ... bCDlt ~Sm s. - Wf'1 sr-'1 '° '' •••• 
4Uftnl\ to lo w.a, llDl1 it al.8o -- °"' ~ l\ u _.... 
., .. " AtoJtq. - ot ., oou.cu- a1 ~ - tetal 

11114 bl Mtiatee ~ tMre are 12 .wJ.bora oJa114na GU\ ot 

b1riba \bat CCIII to &1ltOJ'Q' fl'fW'7 1"8f'• b _,.,, ot \taae ~11& JGa 

oaa 8ft traa tb1ee 1a -~ »eg'.ltgtblA1 ~· I 

vu.14 be 1.3 ~at -.lc1•. 1'181'• 9i1a 1a Jal\ ......... +.Ill 

UcNt. So I th1* ~ buaecm u tbe U. S..1 1\ _._ Cllft 11ha\ -1•1 

ot1m' atata !aft 41tta-m\ 1- tbaD ..... tmte\ta ... i... 

it tlOVl4 be TflrT ha-4 '° pt ....... •tenal. 

LIBBra v. aw • lApJ. ,....- t.rca a la t1m lA ~ ca t1a1a 11PA1n 

Coal4 Jail .,. 1ltlot1Mr:r' ot1m' atat.M .... 11114 ......... """* 
!befall.ee.atobe ........ _._._,a ... ~ 
'1'M •t&k ot ~ .... to 'be Mod tbie Mn lAera1. 

t.mat1 .b4 ~ to ot JOQ .sA, IOI' en .tws• ~ lMl:lllEblim 

LIBBta 

craleS... 

b atatatea rtq1dn. a.tJa ~tor~ ....... 

..,,...,, -ua. law~ \be a.-i ot tMt ~ ue 

lal' ~ tM l1QOal at a4ul\ boclle11 u4 ODI CD 9" lllUU~ 

tbrougb. vUl ot tba iwtD\· !ht• bu to be - f.mtlmce 11B111d~ 

wnta to 4edicate. 

( 



'°" tJasa ~ ..,,.. - ta s.t .,,, m 1tt.e'1 to -. ft'l..caia· '°- . n u ~ o1 'tll:t:l.e/sa • ..... tt. ,._ s. .. -u. e1 1\ 

•..tSall1' clema 11'Ca 1'99' ~fetal aterlal -1-.:Nl.I SOil._.. 
.,,.. ~ oat, ... ~ 1t - oaa.lb*\ "' "- ja tb1t ... .,, ....... 

ve set oar~ correlat1cm1 w woulb'' bl:. cp1te what ft 

Vitll chU4rc IOU caa 4o a llttle ~, ~ I l.eUM4 to 

JlelURU. u4 ~ bt 1Ql 4.cm''& ,e\ 8111 bcDI ~ 

chil4rG '• O»Qrat1au. Goo4 aurpoca pat ~ 1*ck ta 

coat1maa tbe c;rowtla. A\ tile CldJA:rm•a IDQ1tal '1me .,. 

\bare la cm ~ JIJI' .,._. Biiie 1a & l'NaM'ble _,alt ~ atw1al 

t.ba\ JCW& caa 88\ tree &ldopq1 8D4 OD1 ~ eet ,_..,. fna I tie S rDt 

'gcr a.,. It - vaal4 ..U.te t1da .. 10 11"81 par bee. ,.. Ywai .. 

m1be 20 to ,, P'W ot ._ & d&J W tak'"I tbt c:&le.ta CCD*'1~~ 

t.b.11 1a (trt9 OM bolpital) - bt$ tlm. '& &0t - U btoa 
\ . 

it .. tbe lcpR ... ot ahil...., '11117 4lea1 CD1¥ ta~ ...... -

ca.a w a.a to 3.3 ar- ot cralosa a 1q, 1lld.cla ·s. nu1 a ftl,jt.t.11~ 

-1111._. Ia .aultl l\ ~ • *' ,_Ola .. ecmf!l•lt1' 

ta. take a t1aRe *16 l J.1fte& t.rca a JatWOJf I\. Ill.__.. 

~ the ,.... ,. lil'18Pll 1(poaita1, ... u .. ..,.,. ,. 

boQS.tal w., u4th!a11.,.. iw a r1110nfthl• ttctn Oat 

to oUm' ~~, «liMI'\ ta\ 1\ -- °"' *' .... )1191;1. .... 

Brlgla t2- t.ba7 4o ot1l8r ~1£CM. 0..- tz. OOWl"7 ,.... 

~ 1/2 - u.toM 1Jll49 ,.... ~ !lolp1'41 Ml 1l'OU14 be 9.'lite ~tomllaa 
• tc:., 1t ioa wrk ~ the ~ a\ autopq, 1°" ea 

u large .. wbole dbl, wblch sq wJ.P trca ,, to 1' sr-1 



( ' 

OM !m.pit&l la Iona CM oup\ to be e1>i. to p\ __. 1l1mie __..,._ 

50 u4 100 119M ot )Cm WWI tq. Ille .a ~lcm tlal.\ 

.. tkt s. ~ mcla.... ...... '1!119 11 Jrow ... na-.s;.- will 

*'9 'be ta 100 ..- of ~ Ja tam ot ,_. I »11re4 .eldllll.. 

their ti&m"e ot Jrov mar 41•~ \beN wre .-.. aim~ 

1 c:aM -. Yitla e.8 •,.. er- ot cal.et-. w.a la at.wpi~ 

.Al'IMSriO nc=o 'bl Jao, .. Oat 11 ~ qatte YlUll la \enll of 

the total ~ ot .wtt *1ch 1a .. tlaere. 

!!11s 1s cme tu.~ to tbe tola:aDee, accor41lal w Dr. ~1ctiiau.. 

• k1la or ~ 80 ~ 11,... JtJa a • • mltla ot & m:IJ!Paa'lb'f.Jl... 

l>o t.bue cbecJt1 S!l&t ta e.8Jlr' er- ca! a :t1l.osMI ••• -4 

tbonrmtJl ot a~. 

Jlc:nr, this 1a bl ""- 8U'tll, eel ti» f1ua\10D ia *t u !A 

an°"' at the netaa or .v1111 a"*' ot * aT&tlable 

• ...,,,. 1iba &'*I• of Jlow ... f/I • Olld.>11 '28\ U •M~.,... 

DW 

eu"1l s. P1D& to • ••.Uot• sa-. 1 tDUlll •• ...,.,. •mt .i .
ill t1ae llteza&iW, m at 1' wr,. pol, al I UG'' ... 11,. 
Utcature 8'8t'cb, Wt ~ it 1ocb aa .... thl:o S. a ~tlfti' 

a to 1 •'-' 'JOf1I \ot.h u • 1'1lla\ llD4 s. ... nanta 

calc.tua •ptnn •Ltmtl• 2 to 1 u4 am vill.1 .o 1 ~ 

'· Whs\ ao iou t.1Wlt, ir. lam', hov 4ecen\ a w..t 

· .. ,~-~~"t~·t'.""~yt_ ~ 
7• ' .. •'.'/ 

•' "\ ~- ~tJl:'.:._~, •.• :3 c 
1'3 



---· 

" -
- 1''!"'"'.,;:.~~"'· 

•• ...- c ...... 

Jiu bellD .-Uta.ti~ t1ae - .. oeJd•· 

nam- - J1&te 1la1o1a s.u.caw .. tbt ......... -

!Ma -- - ot ~ wdl"' Ot4181h11 .. --~ ~ ~.-.. .. . . ... 
ot tt &mia oww ' to c ,_.. ..,. n 11 ol4 work .a tt .., 
not. be ridlt • 

!bll"e are a ..n.. ot ~ *14.,.. '21&\ u ~- u_ --..a '111 

~ Nta1m4 p elorr llDll o10HI' to U. -.lol• M1'04llitM• 

IO tba\ la '1le 1owr JMN1a 10ll oouJ.4 p.'dUlJ tab ll't a.&-

/, 

_, 
.' , .. 

. ~ • • _, _.I 
l . - - .. 

; . -
. ~". · .. :. ~. ', , 

,_ -

" 

l'f 



lOICls 

OCJWla 

YOIC!s 

BILLs 

J'lualo - J01l take all \be rest. ot the bod1 toptlwr 

lnolm• balr1 aD4 JOU 1.t oni:.?ac, ao there can't. be-'*°''"'"' 

&ppNC1able in hanf ? hann't. seen a lair analld.a1 bl\ 

lt.'• gom th1a tar U there wre ~ 11.rga •• 

Thia npruent.8 a tum-over pret.\7 wll, doean1\ it.I' Aa 

lmdentand lt., it. ahou1d be tomed ma calcha intab 

tat vha oalc1m 4' am atrentlm aet. into tJwa blood.a 

are cS.posltect 1n the bcm al.D::>st. quant1tat1~ r·...., ..... -.......

t1m:r-oYer and rep.rdl.eaa of povth, am lt. l• JlWt. bz 

acbaap pJ"Ooes•. It. ocaea about. beoaue JOV b1cod. 1a 

am JOV bone le 110 hlP eo the ato:rcbmet:q ot u. plltl 

nutt h1io the bone. So 1t JOU ~ want to dJlpllr, ~.

JOU oea talk about. tM a.nm\ that.'• 1ztceaWt tha JOU 

that. a &iTeD percentage vil1 be abeorbecS an4 w ban 

ftcm- ot that. tou oea _, al:loat. quaatltaUva11' tba\ 

1a ao!Jtc to go into the bone m:t 1t1 ao!z:w to •tq ~..-.. 

the wan\ th&\ c1l"Cn4&\ell h ao mll that. lt b 119t1'""411i4 ...... 

tia. ..,.t, that. olroulaW la 1n equlllbrim vitb the 

90ft U.m.1 an4 the eDdo&Snoua GIOl".t1oL ht thh la 

-11 that. JOU oan ~ negl.eot lt. tor all pract.l 

I agree. 

Vouldn'~ there be a point. though that. it the natural e1~au.m 

wre 1D htgha ocncentraUon 1n 1our 41at. tor a &J,ven 

•.• -- ,ii 



COXUla 

SOI.0Hll1 .·· ..... 

CClWla 

..,i "' 

SOWIDla .~!ban th1a 'WOul.4 vork out that. a 10 grea bone aaple .,,~ 
: "1::~": -

1.1 pa ot oaldm and a tenth ot a 4p1, u.1ng all of 
. -A.: -
~-, 

--4·~ of a.lAee An4 IO a hUDdna &raa ot 1JODe tlW14 
.- .. ' . , 

. _.,. d.1a1tltegr&Uon per a1mltet W1ch la,vith ;rev llail!Odl• 

... - -



Lim1 

·{ 

' 

nlat.lftl¥ ....urable. lo lt ..... tmretore, tha\ ........ ~ 11ta 

a ....._. dltf 0011.eoUoD tJ:m a Ndlm llisecl llo8pltaJ. 

10\l a MMple vblob can be waurahl.et DI no\ auah 902'9 

V.\ la '-- ot t.eth1 .. neg1eot1na the 1'Jtab .taotor. -. 

Bu\ !JSD1\ tbve a q\1Ht1on that _. 1t JOU OM ....... l l\ 

..... to - JOU need bcme uh traa the vbole bcq. It "' 

llCal91:1od71• rib, doea't. 1\ •tter ... rib it bl 

""' bi\ JOG oaa pt, I CU-•t bone uh !rm the 1ibo1e 

bu.\ th&\ wa14 'becale Wrrlbl7 cU.tt1oal\ to~. '1hat 

ban to c1o, voa1AI be top\ a oornlatt.oa. •• 

• 

LIBBr1 Can't. ve ae\ pend.ti t1-c:a peoplA who an aoina to die 

th4dr aaheat 

<. < 

80U»al1 l98t 1 vou14 tb1ak IOe Ve1ft t.bcllP\ ~ ormatoJ"i\11 :ro 

aa a poed.MUtf'- dola1\ rob~ c•\ tbe pecmlpton. 

-- "S-.• ··- •· - -- t"· - ... : """"~ ... · - . , 

BILLa 

etnHER1 

SOU»l:ll1 

ltll, di4a1\ ~ tell u .u.r ..,,,,wen ft\ 
tba\ VOl'k h Fbll OD a\ the 1rzdft1'91-~ ...._. aa 

. l -

redlm prograa "1ere thq me the llbo1e bacfT bone aahl 

Couldll1\ that. •tcial be antl•bleT 

.. r . # 

What. one would 118Jlt. t.o do vcu1.d be to eetablleh a rel.At.J.tJ~IP 

bet.wen vbole bodJ uh and then rt.bl, became ribs an atllll&ftm:~ 

ftJ'7 eu7 to pt, and JOU can pt rlbe traa a lot of p 

JOU h&rfe 8C1l9 id• vhat t.h1a \.'Oul4 ae&.n. 

~- --· ~~ .. t of Energy-
. . . ,;.-r.·~ cmce .· 

• • • ~.. # 

ARCH!VES 



801.0Jl)Ja 

LIBBr1 

~~. 

!he a1n d1tt1cNlti 1a the.\ llOI\ ot tJ. bod1ei w · pta 

tba\ an ol4 peoples, to, 70 Je&n ot ap. · 

p4 .. JOU vou1d l!b. 

I tblnk ecMboq aenUoned bmlUl auk. 'Uh&\ do JOU t.llUIWI 

tbat 1clea1 

v.n, ldlk ta pertect.11' 0.1. "fbe:re'• quite a neaonable AmUd 

ot oalolm la ldlk. 

-
ashes, am t.h-o-'Te aenUonect the tact that. ~ thlnc JJIPC,,.. 

lJ.al~t.1ou OD tbe1J' 1nveatf.&at.1tJDSe 

-. ..... . 

, • , J~.d· 1- • ~, 4 :__; .: • '·-~··.~ , ~#~..V~.z,,. ·~ ~ · -~-=---·..;.._ .;:;:~..:.-

lov tbe stat1at.1cal upect8 ot ••''• an ·~ ut:IWldY .,_.. 
SllpoJ'tazrt.. Hr., Jlanhal.11 .tat.lat.id.an ot the IAD n.tf t vll1 

.,.U \o u. tor a tw m1nutel ca the ~'"I~ - .. _:,- -· 
~; . ·, .r • ... ..;- "' . 

. ·' 
c...Ut.tee, 'because 1111W. tbla questJ.ca ot \Ila\ 1\ la 

w•n aftar bu llea wVC..S llDn ~ than it 

bu -- auwndt and beton .. pM8U kaft be.a -4e RllOID 

the 1D1er11!DI tluotuat.J.cm. la the UIS'GP 1'h1oh wen b'lrHW 

eample, not. llUoCh oan be cion.. For e:ampt., let• JllR ~.., ... r.-.te 

"-' tbe altuat!on s.. 1t Wd1e w•n Just ~. """"' 
. . . . 

proble an4 w.nted to ftn4 out 1D a ~ utA o\ 
aeaa ltr'l91 or t!J8 atront.!.m ,.., a pea\ ct.i ia eo!nc 

ii.:>~··· ... 1 ~1,2 ~:Jf7ice 
ARCHiVES / 



OD bow p.lkec! )"OU th1nt that. th11 ap locb lJ.te ahea4 0 

and one ot the hDct1om ot a real pUot. propa wal4 · 

tilMt Rt pziecia~ thl.a. l.Jrt 1apU.D1 dMfp hal to :DJ'OCllloe 

reall1 t. thlnp. en., .. ..U.te ot the quantitJ '°" 
. ,. . . 

after u4 &ho Ill esU.te of l\11 httrlu1o ftr!ablllv. 

l\ tvrna out 1t thla th1Dg la ,ntrl' peebd1 tbe WJ:f to p 

this probla la to p1ck a ffltl polnte hlU•'lT a\ ,-SC. 

tb.a auwi. aromX! 1\ ill btc oluaten. !Jib V01l14 .... 

JOU ta. mm,r aamples .Dea' th1a potnt, 1t the tbbig 11 

It lt. 1a quite mx>tb, 1ibeD ODe apre&da hS.a ... , .. U'Omll 

that. W.. &i.,.. JO• 'the opUaal .. Umate tor a ftxe4 ao 

ot llODeJ• Wh81"e 1\1• ~th. ... that. U one .... ~ 

W.. \!qt uomd a owt.ata Jooau., 1\ ooata 1eu ,_ ....,,.,.. 

So that .,.. PM•• an pJ.nc to haft \o he -4e. 0ae 

top\ dova to lb\ of Juat vb&\ 1\ 1a that w vu\.~ -Pilo9. 

w oan•t reall.r Juat, be nt1st114 v1\la ~ ..,tDa ll9\f Et&Jlblt .• 

You baYe to talk about. a\ l\ h '°'* an aobc to do 
..... -.. 

parUoular u.. Wov ta V>bldna uo.t w.. probl.91t 
po1"t1oa of l\ t.ha\ I'q 1oob4 1Ato la afll vq Sa the 

aaapllna pn~ .tapntna aetthtc u14e all the .. pro 

ot pttJ.nc tJae ut.-1 aterial.1 I Wnk tba\ ve 01llh\ 

- - - . - .. , .... "" .... ~·, 

Ptt.tnc a oorrel.aUon 'betvem wth!Dc cel.o'll•W t.r. Aaa1'1111l1• 

data, tor part.laul.ar areu. What I woulA! haTe tn Jdn4 

tac\ that. the toad dh\rlluttc.n in th1a countq 11 • ~llPJ~ 

\bat. OM voa.14 tq to take wight.a &ftn&• of eq a VA.lllVol.9 

l'Ovpq 1'0 an .. aroum a c1tJ' \illch ~ npi..a 

c~""~-:- ~ .··t .. ~ ~.~:.r~J 
''···-.r'.·-:•' .~ · .. :· ·~J 

.·\i l ~ .. ~ :··.; (.$ 



, _ ,a.cma rt.a 
(~) 

allk nppq and \ata ~ area. The oomtq-vide &1' 

Oil ... &'ftl"ap we1cbtbi b Tfllq bo&YilJ b the •14-1 

the tco4 pioduc!Dc areu. Then, w mhould trJ to ......iN.111 

a apecU1o a. a potent1al upoaun to W.. :r1a ml 

nlate tbla to the 81IOUl1\ that ODS found in peop1-1 

Wkfnc a.ccomt. ot their aps. I th1at that 1n Y1ev ot 

taot tbat it 1a prob&~ go!nc to co•t. ua a talr ao1111t 

... to pt the ...,1e1, t.bq ouF\ to be &talpei 

~. and allO a aood d-1 ot lnpmd\7' aDd JilOne1' pd 

the ~· Ve ou•t aaauma ahea4 ot U.. tha\ w an ao1Dc 

to pt. ve:q good anaven, but a\ 1eut ve ovab\ to llaT9 

a1nd t.ha\ w ahoal4 jJ1l'04uce an anawr th&\ llJ.&ht. al1cv 

glw ~ predlcrt.t.om trca a Hriu ot ht.o•Ucu • 

of tbe \mk that v1l1 p into the transport e4 10 en, ..-..-. 

• 1t a eartaln nmabu- ot bcabe Gt .peclt1ed 71a14 ~ 

ott ~ 1A theee locatlcma at this tJu ot the 7.u 

~. ,.., 18 the beard 1D the YariowJ ...., 

11meba41• clata mu.cat. th&\ it tal.11 otf ta1r~ ~~ 

1.e., the t&1lout - t.rca tbe alt. ot the detca&Uu. Ca 

other D hand, it ._. ot the aaterl.al tbh .mdq Miii~ 

tlaa~ U 1'DU u. looking at. eon, tb1a thbc la l bbl• to 

ftr7 ,.w, the 7011 an achtc t.o haft a hti probla. 

J'Dll u-e loot1n1 a\ huraaa bonea Wioh .on ot drav 1n aa 

OTU' the 11bole countrr1 one Jdght ~eat more replazi.U • 

It11 ha1'd to eq. It'• golnc t.o depd en W.ther W. ..,....._ 

~ - the a1lk and the nter, 1.e.1 the blc OClll~llill 

. '· .,. .. 
, I .' 

' ' 

170 



LIBBra 

tile ~ • tbe mn v:l.deapl"• .. toodatutte. 

11\\1.e oal.n1.attaD, u l' -- 01&\ \bat .., ....... 

or•of~~wreeaoua\t.allwJWtot.b 

......_,with a a-s• of a buDl!rei 6>13en tar tbe ... n- ... 

Ilia ot tbla ~ H111ple, w, I Wnk1 ooal4 1a 

oount17 - the oal.crulat!DD I 414 tor te e1U. -.S. 

tba' OM tak.a UOCUD\ Of TUiou ap ll'0'9l9 riarl .., 

&ll ... pcqt of t.roa 0 to ,, ' to 10, JO '° 15, 1S to 20 

3) aZlll Oftl"J perbapa9 tba\ W alch\ '*9 thJ'M 1..,1 .. 

..- aa• poap tow'snc 300 srw, rmkalt --' u.. .,.,..,_ 
tato ~ as- .s.te, amlpe ... om, .a an 111s .... 

Th18 1a all tor on. al\J', an4 tor the ~ ep ll0"'1 

pt. aa W... ot bov the tallou\ ID ~ a. uit ._ ooaa.:rv1<1e 

- r 
·' (, 

.... 

----------. 

,. 

... ·-. t 

~ "1.&W to t.he emunt. ot s-,'ll ta -.. ~ 

ta. r.ou.oa ot .... traa the pa\ ~ FJ.. 

cme algb\ be able to t.r;r w predlcUou1 •.-''nc 
wriab1e .. to11D11 1t. m1 om ...s., 1 w•, s. ..ota 

•. I • . ;.·:·.' • 

. -
\hue a.a, at 1eu\ \w ~~a\_. ap aa-. 

' - . . 

1W 1he ~ ot p\Ullc IA U.. ef the ...t,at.JA,U 

... ,~rs.··:, 
.. ,. - . ' . 

. -: ··~ "" .~ 

' ' . 

. . r - -~-t;.O' ... ~\be --.-.. Ot Jllll ... cee. 

Yoa.•w oerta1nlJ p\ .. enomou ~ *ir..q s.D .· _,,.,... 
\ . 

' . ;')o t-• : · ... 

panmtcr! tou oert&ln11' ban IA that, a pnt,t;J tall' ~~ 

the ~ams ao oa 'rd# t.U ol\7 ot HilwvkMe: 
,.. ~: . 

• · .. l ..... 

'.: 

. · .. ' 
• .... 

17/ 



-
\ 

MISBAILa 

··~ 

ill JOU oo"14 do la ""11J .. ~ ........ 

cmr u., that. s.., u.i. wet. •• 

LDma Oh, I-. 

~'ba\ I W01l14 ft9llJ be tnt.natect la la ~ ftJ"l&Uoa D9111i,_ 

1nma mtnaa llrins ta the ... uw .m •ttnc roupq 

·- dleW. lov Wa .., tura cu\ to be wq -11, 

JUBSH•U.1 tea, 10ll oovl.4 g9' l\ f1'al p1p - I w pa eou14 p\ 

ftl'iatJoa la p1p, ba\ I'a llOt IO 11'8"9 about.•• 

LDBr1 

to ma 

LDBra 

'YOICla 

lOICla 

LIB8!'1 

tou an DD\ pfDI t.o be able to tab a •i. ~ aat 

all tha1r bodl•· 

•• 
I Ju.\ ...W to lmov it ~ M1eoW lDllldbla tbla 

cl\79 ot ap lppl'OJdateJ¥ ttw.-•• 
. " ~ ·· .. : 

.... .,,. .... ..,.. l\ S-1\ .. att1Gal.t.; ..... ~ .... 

wurdl tkt. an Sa blood. _, "9 ...,.... 

Tbere an acme t.h1ltp JOU oa pt, amt bd.r la cme ot ,.,_.--'

"'.t.; '- -

: ' I 

Bev abou\ ~t .m w.w ,_ ' 

17~ 
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SOLOJl)la 

10ICK1 

SOIDll>la 

LIBBra 

1:o l\ 1n bcaea J01l an av.ui• 

!law Jaftn!W, .,,.. Voub1.a .....-IDc ,, 1a UJtld.ltc 

"ha\ la tm .wt that. .... 1ft. ,., 70IJr tMtll ol...t 

ta.\ ea1olm ocratala1ncf Th1* of all tMM thtnce-J* 

p\ pU., an4 then w '1fNJ' •zfaaw .-!U:fi\J't ..t 

mqbe J'Cnl ou M'lp1e people vl\hota\ JdlUnc tbm. 

Pl.- hu n.w hundredtha ot a peroc\ ot the total 1-Dq 

aalc1m .. aplnat - 1n the bow, an4 a]S)8' J$ 1D u. 
teeth. IYc7th1Dg la ve!&hW t1plna\ JO'le 

Then la • poutbl.Uv tut. .... or the ftnlat.1 (i) 

..... ~~·--- - --:-
~---' 

- ·~ 

• 

brlaa eme oalol• out. I doD1\ bovt. M 1\ ... '9& Mml"'*•-'-~ ~....i~v--.w ~r-. 

t.o 1r!na 1M4 nt.. Calotm ftniD&te bu '-'- propo"4 

• 1riDI 1-4 cm. 

'8 Jft. ..,, a to1trnDoe lllllt. ot OM~. 

V.U., tlMt .,., Hmlt.lw .. tho4a vl11 plot 11p a1ID1I\ 0.41J~ll1'A 

of that, 90 JW ... lt. la a poea1b1lltf• I ckm'' biov 

ot mvthbl tha\ a!pt be, eq, !a 'the blocda\111•• lo 
.. . 

pick '1p a nwple ol bloo4 tcdq1 1°" baT• x ---'t Jft - ... ~ .· . . .. .'. "'"'.'} 

ft the aooualatec! ~.Otc • ~ • certa1a mnber 0 J9U'9 

< . 

.• . 

.. ,;~-:;,,:s I 73 



...4CBIU.a 
(ooat.Smae4) 

LDBra 

COIWl1 

J..1Jllf 1 
- ( 

SOU»Ol1 

41lflD& tlb1oh w.. penoa .. 1*m uposecl !A the 1-9. 

a ,_..,. took ... •tedll la ,..~, u4 none .,.,, 1\ ~ 

vmlcbt1\ '9 la tb1a bloo4t 1\ VD1l14 be la the mm.. _I\ 

• - •.• ·-, ! • .:. ; __ -~ ... -~-
- . ' . 

Ve haft ... an••>• th&\ reoe!Yed w sr'I' allau\ M ....,.._ 

.. , all •'11 be &1M to ... blood, bdr, bow, .to., 

..,.lb.Jal• to 8D,10m • ..au to _.... tba, ud • 

Co1l1d JG" RD4 • - 1*ae ubt ADI al.80 .,.. u1a 6- lldbl .. 

puta1 .Tat, lla1t a .._ pan.. I\ woul4 be 'ftrJ .., 

-. a~ 14aa.' ..... --~ ... ~-:.-i ,~~,~~- _.-· ~ ~ .. _. . .·;4w!'-.:_;· .:v~~~~~~, .. ~ .... r' _._;.,,4--~~tt~~--~-·.-:-.i.-;~ ·~ ~· 

' _-. ..,.: .. _. 

'\;~:t .·_ 
' ., ··;··~ ... ·~~-" 

-'!-~·--~~ . ~ .... 
• -~ i. W<S., •.• '4~ ~ ,_ 

'Dae tblDs that ld&h' be ot w1m la .. tact. \ha\ ~-. : . ' • ._ . 

pG'ICID l'9Mbe9 eqdlJldlll af\a' sadl1lia apo.tn, ... ftAIJIY 

l poad.blllv .... to llln4 ot • t.tn.cae th1Dc to do~ 

Dr. Ccmr1a .,...u. ot the blood• You p\ eo mah ot 

DepemSnc CID bov tba mUmel b1co4 fl"CIJ!'D ooUMta 1t.a ~llNI - . ·, 

one ot tu tecbDiquM of oo11eot.1n& blco4 la tVtnc 1~ 

1oD e:robutp ra!D1 1'b1ch takd \be calclta out..*·~ · 
Dep~~·tn · :_ -· · ~J 

r~; .;~=:·>~=-- 1

-: ~~:·,·i~:J 
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LIBB!a 

SOWJC)la 

LI8Bfa 

SOLOHlla 

LIBB!1 

LDmra 

' -

Bov 1t tb1a were •t tb1I tea $lU1:111• 

nda la 4laoude4f lt. ta•t, 1laed UJ more. U lt wn t la 

UI 1up 1a1oo4 proana, one 001114 p\ a ~ mm1mR ot illxmtfir 
ru1a traa tm1e1l J'01l vou14 onl7 haw to ~. wb1ok 

··~ -.l.oi• . 
4o quit. eu~ mt I don·~ know eDOVgh about. \he blood 

bet.ha pon1bll1t7 la vh&t la throw avq 1n the a-- ~·~~ 

eood· 

Moat. ot 1t, I WWo••t deem. 

Oza tM other hand l\ ooatalu ~lo.ti oalol..., u4 t.hat. • the 

•tuft \bat. wovl.cl b&Te the atzooDU\11 1n 1 \. 

Vi th aa a4ult, bow are arpect apt nat. mcauae bonea 

Im Uwa oalcim 1n th. blood s. •till 1n the blcod, mt . 
at.ul droulatinct and so that 1 • no\ a wl.14 obJtiOtlo& Th1I 

wcul.4 nqulre ptt1Dg 1n touch vlt.h the Red ero .. and l.etnauaa 

... ot the 4etan. ot tbelr blood 001.lecUdl. 

d&WllaM~too. _, , 

tou WM bone ...i la ecaethlnc ve cup\ to p1q 111th 

ataUaUaal point ot Ti.wt Take tJJ. Ch1oap atock ....... c...

aaple. 

v.u, h.re ap.1n I think lt'• a queaUon ot - \lbat. la 

queaUoa JOU are t.rJiD1 to an8WU'1 

v.u, ~·· ve MUure4 the bone aee1 oontent trc. 

• 

d,C)ji:blli2'd99 am W. ftnd thla to be 90Mthina OZ' Of.here voul.4 

.. ~. 

.:i J7S 



~. 
(oonUnued) 

IQMQ 

'° JCARSHlLL)a 

.IBB!1 

:.tm1 

ve ban better 9PeDt wr U.. tak1 nc an 1Dd1Yldual oov, ptc9 

-~ 
I don1\ think.,, unlea1 th1e place tbat ~pi&._ 

--. 1pecJ.al e1p1tlouce tor 7011. It, tor tn.tano11 be 

tl'Oll the outaldrtl ot a clt.7 1n vhiob 70u wre al.80 Toaa:iq( 

eurpw, t.b11 al&ht be nl.ated to other tbSnp ~t 101I 

about. thh oit)-. 

V. haft ftJ'1oua kinda of Nllplell vhlch have a lo\ ot •ftlllellll 

air..q 1D t.b9. v. baft w.. lllloqanlte th1aat w 

bone ...i thiDct encl w haft the t..UUS.Z. made t.rca 

bone81 ad there are urva1 othen ot W.. alua "'11ch 

I th1nk the altuat.1ca le that elnce th87 an Twrt 1nnp 

c•t aD4 probe.~ ao\ too W to anal1n, tbq an -mT.1a• 

vo1ll4 do, bl\ do tbe7 UIVU' the queeUon1 W&\ 18 the • .,., .. 

amount ot rirontlm la w1cu oat,U.t 

10'll ooal4 ftDd. 011\ about.. 

8me ot the9e 9a11>1M W OU pl"Obabl.T pt baa abroad ••• 

of 9'Dc• .,._ ...i ve ocu14 get •• anc1 I th1nk proba~ 

u4 .tatt. 
Aotu-1171 llqbe tcUlher anutaatmC'a ought to be .M1q~ 

I den'\ know all t.he ~Dents of taUlilel't bit. 8GM 
~ 
~ ve17 vide part.II of the world. A lot ot ~. I • 

~LW..11.Jl oalc1m. 

, 
. , 

-
:~ ., :;. j ·_· 
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SOLZ>Wl1 

Arq cm e1M hn9 a queaUon tor Mr. Ma:nball1 

1.-. the 1 ;J 'nc prosra, I 14 lib to -.Uon a Ab.f 

Colonel lolee• la oonneoted vlth. Seftftl web -ao ve 

oomlderin& \ld.8 atntowplm1.o atorage, end GODOlm.I 

,,. did thl• aon1n1, that 1t pn>babq m..ia, \ha\ ih9n 

pn>babq a lo\ ot radlo&ct1"fi\7 1a \be h1gh lqen ot 

ataoaphere, an4 the question la how to pt'Oft ~. It 

obt1.ou9 trca ~b th.la .80J'llina that. n.1.mto:u and 

Tqali. .. ot veathn ab the aasq of ra1u a rather -~

~ ot .. tablbhtnc 1\ quaat1tat.1ft11. Sow VOllder hov 

Allpl.e the hich ata:>aphere UIS pt lu;>l• 40VD vb1oh gt 

... qualltat.1Te notion et tlie content ct r&d1oacU"fit7• 

are tvo upecta - on. 1e to 1•t q> t.beN, and the ot.Mr 

p\ tb radloacU"fit;.y out ot the air. Ve ukect Colonel 

to Mb .-. ........ta OD. .J•\ a1nntt. vhloh are o.Del'lftllta .~:i .... '-='---~ .. ,. 

out ot llrt.l.an41 u4 I 1cl lib to sl•• hill a oouple ot auil'i'""• 

to tell u Uo11t. t.ba\. l Jmov t.heae clat.a an n:q .,oor, 

thv• 1.a -. nd.1oaot.1nv oa t11e .. alrpluee, * .. 1 

11Ddentu4 lt1 \bq wn DO't. la UJ7 atoalo o1oa4 tba\ 

Jmev on 

Tbat.1a rlcbtt Dr. l4bl17. Abeu\ a .,nth or 90 qio1 Or. 

ntp.91ted ~t a ,......m-no anawr u to vti.tba UT ot 

3•ta wre p1ckblg up mw rad!caaUnt.7• So w nn a •QUJ.cm

and-d1rt.7" tut. OD thla. There were about. t1tteeza a1z 

Va u4e tn:re tl:at. tha a1ran.tt. wr~ not U-.eu \ihich td&h h&Te 

. J 
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k...&Mda 
(oonttnuect) 

r·".MAla 

.. 
,_ ·1'!'"r~·~ .... ; ;-. -· ~ 

parUoipatect 1n .. atallo teat., and •laplJ too1t ~ 

\!Ml aS:r aooopa an4 na J1amt a oheok oa these \hS'CI• 

torpt.tm the Mtail8t mt abcM halt ot \bla rbove4 aat.mn. 

a'bo\l\ tv1oe that. ot baclr&•~aadt Sndloat.ID& n .i..\ that, 

were 19\Uac .-et.blltc. Thu• upaiMDta vere ••!peel 
to gift m an anawr u to 'Whether va Sot ICIMt.b.lna or ~....,. 

p\ U1Jtb1Dc, and~ that. ca1\ be Ulle4 qQIUIU\A,UYel.7 

V• vou1d bt.w to 4Ntgn an aperS.aent that volll.4 be .,n 

~ became ve an not aun vhere t.heae a1roraf\ 

or bow blah tlMf' wre tlown. Tb.la •'11f'f al&h\ h&Ye beie 

aoolallaW Oftl" J1a111 mrmtu. !he tan tblt. w J•\ 

.,,.s.p., it. alght ban been a lJ.gbt. evSpe or • lonaa- evSp 

lt did lndtoa\e tb&\ tb87 p1ake4 up -.Wng1 mt 1t 

4ealp aa ~ PJ'OPG"~t I • nn that a\ -...-....... :.. 

a\ 1-at tor WI" a1roratt., • ocna14 do -.thbc \ha\ -.....-.-. 

haTe our ~ npne.w bere ••• l tb.lllk ~--I.I 
. . , 

CIOVllGll la a..n, and eo lt JOU wn\ to -.,..S ~ •• · 
p\ 11lt.o ~·ta Oft1' Iona or ltClll oiMr pl.Me, the tJllUS.lld 

an4 •t. m\ an ver, atmpi. &DA f/IU7 to budl •t aal 1t ' 
' 

cloM DO\ ott• q- av1mud ~t ml I'a nre VI 

an data. 

1' .. , .. do. 

., '.' •. " . .._ .. ,.,,'} 
, ·: orn:::a 
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lllOISa 

LIBBra 

LIBBl1 

I doal1\ 1mov tor oert41D. I .. .._ 110t. 

I baft a DOtloa we M7 pt, 1m9 Mt1nite proof of the nllllUMa 

ot h1&h l;rlnc nd!oaoUnv J•\ bJ wtoh•n1 optnt.lonal 

craft 1D th1a 1111;>1.e llmlDn• ~v, ot oourse, putt.s.D; on 

tilter or ~ like th1a 111 bound to 'be 1C11e trouble 

it 1t. S.. u a!Jlple u waurlDI ,..,tsoaot.s."fl\7 oa the Mllf_. 

cWumel• ot a duct. ill a ~n, I tblnk _,,,_ w Jdgh\ p\ .. .w-. 
lov ot 001ll"8e lt. woul.4 be ~t bu\ a\ lea\ 1\ M1 be 

ptUJlc. I Jmt vonda vbethe lt. ta•t. worUa t.l7Sac• 

181l1t. ~ oraq. !hare la a u...J. padleD\ !A . 
. .! . ' : ·. . ·-·. .. . ·. - --~J;,.'.:;J::.i.~-- -

878'-t an4 W.. th1na I.a a po•d"'ll\T ot M,pa:r&t.lac 

part.1oulat.e utt.r. !Jl9 7W4t ot OOVH.t wouW '9 enm$1l~ 

lcv, bat, \ha'• la FObabli' a lo\ ot atu:rt 1a thlf 1t.rse 
ot a1r that paa ~ t.beM a1rplaw th&\ Cl~ 

Azlotber 11ne of at.tack ill t.o cSnelop a ""l tna popw 

~ al.Utu4•t u4 I th1* th1a \IOUU baTe to be dou 

i,,,..... --1ula. I w.Dk 1\ 1a quite 1lllport.aD\ to 

the h',_,,.. l&Jen before the CASTLI aeries, lt w poeal 

. !.: 

It ~ bu a:tq Uoa ot .a as.pi. vq ot 1l91Dc oper&"Wl::ll.-a. 

alrplanu to pt. n14enoe ot :rad1oacrtJ:d'f 1a the d.ratiolll~._ 

vell, aboTe 30,000 n., 1t. wal.d be quite wlm'ble. 

- , ···.: 
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DLI«41 One WDc w'•• bee ~ about a Ut.Ue la the po,~~ 

ot Wllpllng, or 1ettlnl a cUnot. ....._t, ot ""f.oac 

la the .t.ratotlpben 1111 a Mtbc4 'Wh1eh vo-14 lmolT9 ,,_..,. 

balloom. The adftlltqe of balloona 11 tha\ tbeT ea 

a\ pnaant, btcher' than 8:t/¥ operational a1raran that,•-·· 

I supeot that. Ill a1noe ~ M1gbt, of the ~ 1a 

Hara!all Ialancl.t S. arouiad ,s,ooo ft., ve \IOuU J1alt. aG111ft 

to have baJJoou la 01'da to• nplo the stn~ at.·-··· 

ldela. Ia taot, U w caa eoulct.r the ~ Alllr"t.Jtbw 

' 

lib bor1sontal.1 t.bea - would tlllpM\ to .... 1he dewie 
. . . ,_·--~~ '·~.-.... --. - -· -<-~-4-~.:.- -::..-:._ .. :._'!!'_ --

alone at beJpt. bm ,,,ooo t\ q> ml 40VD \llMm 1\ ·nae._ the 

aiddle latJ.Wd... 1a trJ'ba to ,,,,,,.ma\ 1:11n°* 
voal4 look 1lke, - ha'ft 1aem bqa1rbc abou\ 8Clte Mtllall 

doinc l\ .s.nari, - aa a but.a ldallN to ~ F•ild ina.~ 

90llde networb. Ia t.he hbtcn,- of 'aJ>P4'I' •"-llPhen res 

I ou•t. r•,.,,_ baot, w' I ou read abo\R· Qe o-t 
the earq ~ - 1\ ,.. • oouldenl flUlte a 

to do it. lov w ha'ft upvud9 ot '3 1\atlou 1- the v. 
wak'nc two eoundtng• a &lJ on a rout.IA• bu1a tor a 

IX'd•l ocl't.. "• 1nqu1re4 &boll\ the oon ot nnM "I 'W 

piece of ccnduDUYitJ equ!punt vh1oh ooal4 aotu•JJ, tie 

1DNrted J.nt.o one ot the obennel.1 of the oid1nu7 , 

J 
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talrlnc Mtan\ap ot the ~ a1naq aS.at1DI 

b1a at.at.lau all OTO" the world. Keuurlnc the oo.ftllUJ~urt 

woul.4 '9 one "81' ot dolDfr lt. 

to ...... the re41o.otl'flt,-. 

Cdga" oountea properq ortcted ao u to elS•Sn•te oo 

radi&Uoa u auoh u possible. l'ram llhat I have be• 

to gather, lt. la out. of the 1'1el4 ot the 1eoon4, t.hi\ .b the 

cUrea\ Oela• oounten, a little 'bl\ out ot the fla14 of ow 

'99o1al.V - bat 1\ would appCIU' to be rather hm1 to doe It , 

J.mol.YU quite a lo\ ot 1mtrlllentaUma. Ve laft loote4 

into the quuUcm or ll8U1lr1na the oan4uot1.Y!~ ln the 

tJpper a~, u4 it appeara thit this coul.4 be done 

Airl.1' nuonable equiprta\, am lt 480 eppean that·--

aoblc to be a va17 lara• cbanp 1n the oooduotivltJ ~~

va la,,_ obanpa 1A the radloaoUTlV• Th1a vill Gelle 

th1a att.ezonoon, pataapa, "1en we gi'Ye a tw ta.eta mt x~n-.. 

abou\ 'Ula atmmpherio toa ooa\ent 1n a ndloaot.iw eloail. 

II/ 



·...__a.ooa, 

LIBBft 

LIB::t1 

LIB3?t 

IELLOCGa 

.. .. 

11D to haw u• all Wnk a little more at>on. 

Well, tine ¥1111 1>11\ bov Mir/ 79an will \hia takef 

~ eqd.pMDt. VU bill' I«" Sancf,9tone 90 W voul.4 h&'q 

pwnd 1a thi.9 ~taUon but. I don't. haft t.bl de 

It. ceJ't.ainl7 could DO\ be or1anised beton CuU•, could 

I wuldn'\ con•lder \bat. 1\ 00t1ldn'\ be. I \hint that., 

7oa ... the kl••t.erin& i. • laportan\ pan ot 1 \. 

al.read¥ aYaihbla. It won de"fiee the o-a~t. ot ov oqi-..
UntT equls-ent t.o adjut a ftJ'iahl• naietaace vbioh l 

th• .... reabtance rante u the preaent. elf11Mftt1. nt. 

place W.re Ip\ my 1ntoraaUoa tra. The7 ut.bate 

Perhape ~ • Sm th ot llJU. 1f0Qlcbi' \ like to be q;ioted too -....-.tel, 

cm Ws, but. he \how.girt. 1\ oould be Ill.de tor aboll\ '/200 
eq1d.J:unt. 

Wba\ lo4d v1111\ oUTJf 
. ....... 

~; .£;;-~ 
. ,. ' 
... 

Tb1a .. cloDe a\ f..and9t.one w17 ncce1atal.1T. I p\ the nl1Dt1 

~. LlbbT, tbat MDT of u here an th1Jl1dna la tezolla of 

aat.erlal hnc:fng 11p in the at.ratoapben tor lonc1 long 

-. ·. 

/~ 



~ LHAlr 
( Con\imaed) 

iill'lLERt 

LI89!t 

WULLRt 

Lia:•ta 

'WEIL Uh 

LIBBY1 

VOIC!a 

HOLZlU'h 

ot t11\ 1n tile ord11l&J7 weather aituUona. For exuple, ail' 

t.ba\ Id.Pt. be at \be etratolJ>ben t.odq, aip\ be don 

lS,000 tee\ h aq IJa houn • Wnld t.h.18 be a na1JODable 
' 

sure, I'd eTen eo hrther aad •&7 it 1IOUld be dCMl te the CJ'OlUMI 

Then yo.a would aq tllat. \he •• ltte ot •tratospherlc a ta 

two dap or ot that. order? 

lo, thi• la only undez" rather nc:eptionall7 taYOnble co 

Well, it TCU take aa an:rage 'tlhat. would be tba leftl\ll ot 

before 1\ c...- 40WD to ••• leYel.T 

or a 79•• 

1'o, I • thtnkSn1 real.IT of 1eont.hrop1o now don Ill.ope. 

... air doe•n'\ tlow borisontal17, 1\ tlon dotm, and it 

haft• auual watber •1tuat1oa with Mp preanre, low 

and eo forth ~r-ndlnt 1lPOll the complexi\7 of the wat.ber 

can come dcvD tl'OJI atn.toapherio lewla u llan'7 aaid1 • 

t.o the iJ'Oud, ud th1• u &Tail.able to:r preo1p1taU• 

tollov1nc or the Rbaeqwm\ .sq.. So the ataosphen u 

113 



LIBBY1 

HOLZ>iln1 

vc1cr:-1 

fOICE1 

I""" - , .. 

Pm'ciDc 1\Hlt tftn at. 'ffl7', YW7 high lewle ud tor nu cm 

I t,>wwp\ t.ba\ ... ot tM data t.ha\1 wll 1n one ot ov \her 

procrau ll1P\ 1Ht careMl.7 e.na1Jwd and so pn u a lot. •f 

intonaUcm. u to hov naoh UM abospbtn i• pv'1nc ltae et 

\bis debri.a. 

:o JOU ir..agine t.ba~ it mi«ht. b• a\ creat belr;ht1t That 

act1 dt1 aicht be at. are at. helcbta' 

Well, I eot. the teelinc troll 7oo.r rau.rta and otherc that. th1a 

thine llich\ bnv at. 1t.ratospheri.e lewl.8 •••• 

Ien't. 7fNr po1at OOldnt to sq that. 7ov peH would be 

rad1oacU•1t7, usminc a :period two or three MDlh8 at a 9hot., -

t.ba\ ta radSo&ct.ldtiY would be pret.t;r wll diat.ribatedT 

1bat 1a richt.. It. 11 pretv well diatrlnted •at. 1t. s.. .................. 
lM!ni papd am \ha\ data nu at lonr lewl• cian be 

ctn 7" a pnt.v pod 1.Ddioa.Uoa u to vha\ ill cotni oa 

Tb&t 19 'Ba\ I wu pt.Un& a\• tba\ there 111.ch\ 'bent 

da\a arnn4 witll oaretal 1t..~ \ha\ ceul• P,w u ..- an111e1:-a 

t.bat w are Meldnc here. 

abow tbia, lMean•• let ua US\119 that. there 1a a alx llOC 

lite then he oqM t.o ban a dx acnth •lope: on bu t~v..._ 

be 4oam'\ han that.. 

... - ... ~ ~' 
; '·.) 

• 

; 



El~fRB'JDI 

WitLDt 

LtTH!: 

WEXLi:lh 

\ 

\iVL:-J1 

l.iHnbw!I 

LIBBI1 

I Udak th&\ thi• d.penct. upon whet.her the etlltt la pt. 

to UM at.ntol'Phere. Moat ot hi• at.ult la belft the r 

I \bUk tAat u. la the oppoa1te. ._.17, that.apparently there 

1• JlO obTiA• decay Je\ from I.y. 

v.u, I 1110uld like to fO back \o th1a '.rakatoa. KqM v couU 

aqueese something wt ot that. 1'ov then vu a tea told •ama-

tion ln aolar constant. 

lo, ten tol4 becaue there vaa a tea percent increan ---i~ 

lJ) one percent dltterence and it \oot th.. three yean 
. 

thi•. lOS reat do1lll t. 1.( where they could DO loncer de 

the cha.'lp ao that. 1tl nalq th• ten told __ 

, .. period. 

Well, th• ecq UdJtc I •&1.cl vu UJat. there wu a ltd di ...... ,..._ 

•o, :rea. \alee lex>S u nomah. I\ went down to 90$ and 

to looJ. 

llJ 



l!IBUDI 

VEILER1 

\ ~C£1 

lilXLDl1 

GRIOQSa 

VE11.IR1 

GRIGOS1 

Yea, \hla 1a nterabl• to th• 11Ua ot du\. 

I\ clefeod• oa tm nP•• ht, abou\ W• atratospherio -.b&ll,,., 
I qne with enr,thiac that. Bea a.,. abwt t.he lower 

ot the at.nt.omphere which 70u •ich' aq 1• lso\ropieal.17 

witb the t.rcposplwre. wt..n Jl>ll pt up abon tnt.o tM at 

then the dinet. exchanp between 1 t and tbe lOlfft' ataosp 

beoOMa auch 11are dUticv.lt to do becau• there an ao 1 

aurtacea t-hat reallT ~netrate up. The7 are aos\17 bor1 

ap then. So, to 1•\ thine• vq high up th4'7 an likaq 

~ere except, 'b7 a ftJ7 alov proceu ot dirt'uion or t 

Ye17 sl01t, but aaae of thla 'f'U'T rapid qu.1 borisontal 1 

acale ot exchange t.la\ Bu vu \al.king about. 

Bow b1gb1 

H7 recolleotion 1a tha\ 1A t.he cue ot lftk•toa 1a tha\ 

obaened brilliant, RDMU 1a the Sabara deten and other 

and \b97 paraiated tor a utter of aoa.t.U and ponibl7 • 

TbaM Udnp w:n auoh u to indicate the pnsenoe ot du• 

•c.\t.l"lllc a\ a WJ7 hip altl\ude wll aboYa the t.ropo 

the atutt vent. At leut 100,000 teet.. 

• 

There was perdateno. ot t.bi• du•\ in 1.bl high •tratoapbe a 

lona u... 

eot.ed 

... - .. (_ ' • t..;> .. 

·' . -~ ,. 

116 



L!'Jh 

__ GRIGOSI 

WEIL!lh 

LIIB?t 

wllt.ER1 

[ 

tu, ud 1\ gradcall7 aetUet! down. Thq are able to de \ t.b&' 
b7 .,Ucal •ttecta, uadual decre ... 1a he1.ght. of tM 

ot "-'· 

Ia. tbia oonaia\en\ with 7"4r piot.ureT 

T•a, I think so beeauae that. went. wll up a.hon the low 

ot the atrato.phere vhere 1\ wu ettect.1nl7 Maled olt 

bo\rop1o exchange for lover atr-.ospbere. Thia 1• also 

been about. \hree aoiature meuuramnt.• aade b7 a balloon 

tap 1001000 t .. \ and it. •hon that. la t.be at.ratoapbare 

phore 1e extrnel.y well strat.it:led vert.ically. That. ia, 

are lqen ine1at or rather J10iat. a1Jt and d.q air. This 

e.xt.re.el7 low rate of mildng. OA the ot.hc hand, all 

•a\a that. have bffa aade 1n41cat. that. tba oompoliUon 

atao~ere, that la tlae permanent ran• are ntremel7 e 

I\ son ot gins J'D• an idea of the t.he •cal.e of aix1.D1 

la SOMvbere lnbat.wen probabq ~ or ...U wten mot. 

pred.pitattoa, rnporaUon and \hlnc• llke that, cu...--~ 

titled ad the UM nquind to do mdfora Jd:dnr. In 

conucUOJl, are the, aaples obtained b7 rockets too ...i. 

t &n•\ lmow. We don't. know what \he content. S.. • 

Thq get. •lllJl'le• t!OWD to the order ot a oou.;:l• band.red co I cu•••. 

Tl 
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DHOR 1 !hh. dlaoueion H•• \o • to indicate tba\ th• pilot. 

1lh1oJa w ban wp there S.1 on17 part. ot tht Cl1l••t.10A and 

o~ pilot QieJT whlc!l w had na what. 1a t.M dietribu 

rad1.oacU'df.7 tor St.ronUa 90 in the vorld \odqf I 

tbq Aft two qit1 te di rt.rent. pro'bl... To detendn• .. 

LJB5?1 

SOLOMON1 

huard nqui.Ns one ••t. Gt •uurementa, whereas t.o det. 

1u dut.r1.bilt.1on 1n the world which 11 1.nt.esrat.ed 1.nt.o 

hasartl requina a dilterent. aet. ot meanreaenta. YOll 

need to •ak• U1 •\rat.oepberic ••uuruenta tie detendne 

m.an huard u lone u 7ov. Dad tallout. 

l tbi.Jlk, on the cont.nJT, that 1011 pro'babl7 voald. In o 

back lit' C1nd1nc the radSoaotin l•P'Ou lA Sc11t.b Africa. 

thKt a radi~tl.,. peraon la ~tb Uriea md aq how 1a 

MQ'b• u took a trip or aqbe be ah ilukan canned sala 

7ou Mil• to iaw•ttcate and t1nd t.ha\ tht n.ia 1a ndio 

with S\rontia. 

h\ \be talln\ \Kea Mown\ ot a p-ea\ deal of t.bU. 

vordll, one b oporatioul and \be other 1• ac1ence. 

world. 

HILl.1 n..n la anotber ~t. thine. u 1011 aul.7a•, ..,. lA 7002' 

pU.' 1t11d7, onr a period ol 11G11\.N J'Oll tind \hat a C'llr'1IOA:ll.

aoun\ of etatt 1• blolopeal 11aterlal.. You are still 

vi\h \he problea ot what 1• goinr to hapren in th• fu\un 

ut.11 700 arrift at. aoinet.hina about. distrlbutioa 1a the l tho-
b7dro8Pbere . 

sphere and/u well, I don't ee• how 7011 are goiq to e 

w1 th VJ7 coapet.enoe. 



S ,MOJi!1 

LIBJT1 

I • not 101nc to arrue apina\ 1\. It, ..... to • actu 17 a 

nch .,,.. .tuoinatinr problu than tindin1 vb&\ tM h.an has&M 

19. I\ 1a jut that 11 en• la b71nl to pvt thH into 

thla 1a tb• ••t ot 1ll01'U vhieh don't nil\ in the aa.pli procna 

and I Wnk that t.be7 belonc there. 

I t.bink that ve all agree there, but th.-. aq still be s 

at.ill wonder ~ we •~"1' Stroat.1• oo a worldwide basis. 

our pr.sent.ation 1n the lut two dql helped \o annv t 

quast.s.w. It. would ••• that. Tft Jlip\ well • ., take the--...... ,. 

u beiJ:l& the fair example, but. ow probleu of worldv1de 

Ucm are obviwal.7 ao aeriou and ao 1Jiport.a\ that. I th1 

thine leu than a worldvide &es~ or an uaq t.ba\ doem' 

9Ctl8 •uplH apread all Oft!" t.he vorld will be 11RSat.iatao 

Va do SlO\ knov vbetber Stronttua CM• with the ordiJw7 ti d.a 

pl"Oduet11 th11 hu to be Ht.Ued. V. haft· ftrT pod re 

nppo11n& t.Mt. 1\ w:ll1 rao\ p vi\ll \hea, Ula\ there la a~ 1 

trac\lonaUcm u4 ao w haw to do u uaq. Ola, the. t.ll 

thin& 1a t.ba lcq Ut•U:M wu Qa\ the Jdrlnc prMUH• 

carq 1\ all nw the wrld, oe~ 1a the at.oqbere 
~ ' 

nq probabl.J' iD the ocean OU'ftat., at. l•u\ u tar u \h 

face lqera are conceme.t. Se, I doa't. think isolat.ioai• 

mt proper roll 1n thi•. We haft Co\ to take a 'broad poin 

vin. Return to the or1&1na1 Gabriel que11t1on, it nan'\ 

,-ou killed herioanst it. is whether 7011 kill people, and I 

that ve maat. &a•ilT th• vorld1 no\ 01U" on backTVd• Are 

UI¥ people here vho obJeet to t.h11 or van\ to ell nus it • 

. ~ -. !'""; ~ '. ·"" 
; . ---·' 

•• 
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LlBBt1 

LOHQ1 

LI9BT1 

' .., - . 

Our on baoqud ia, after all, ),000 llil•• ln one d1a ion. 

hn1\ \ha\ a td.r uaple ot the wor1't 

lo1 I •aa\ 1\ b•NU• the worlll 1• eo nob bluer t.haa 

Take the equatorial regi0111, w doll•\· laan reprea9nt&t1 

The. equtorial reclona reprelint. halt th• world'• aarfa 

,,. don't. ban aucb ot 1\ :rou know. They haw great. ~ .... uum~ 1.a 

tibia area and 110•t. lli•lT lt lt. 1• up•kir• a larp trac 

t.119 ~cipitaUon oocura 1n these equatorial npon.9. I 

\hat. there are uundant. arewanta tor it.. I think t.b.at. 

\rM that w would certainl7 \alee .re a.-ple• ill thb 

than ~ uv other coaUnon\. Ve n.ta•t. •lip 1.Dte the 

that. 'beoaue U. 1a llOl"9 connn1.ellt. that. t.bia aaaq voald 

I doa 1\ bellne it. vill. 

quaUon tor th11 011nterence thnp.. That. 1•1 U 109 

ill Ua• l•aeu or th• pn-pilot. an4 pilo\ . queri•• 1 \ " 

\ha\ 1a \hat. le&IM ~ oaa bvild a ftr'7 eo1IDd .... tor 

w.u, I wUl anner \hat. ill the tollowiDc 1-71 l\ h a 

ot vbetber 7f1G will operate a\ all or JaO\. lt. 1a a quea 

to vtaetbar J'01l ar. 1Dtereated in Oabri•l u Bdoh. Jtoboq ia 

hten1ted in ana1.1111J11 a tn ieolated bone eupl•• .jua\. or \he 

fUJl ot it. People will do thi• becaua• they an int.ere 

the ~rl.el project, so it 7fJU don't. keep \ha 1eaeral 

ot 1t. ia tdn4 7atl are not. enn eo1nr to eet. the pilot. ac 

. That. 1• vb7 St.rontla 90 bu never be!a uaa.yed. Jloboq 

u:r naaon t.o do it. It 1m't. uetul t..o 5pence 1D 1•t\ 

· oMlliCai 71.1c1a .., 1, bun 

'' { r 

! 
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1 iz 

• LIBBYa 

I wu il;preHed b7 mat lh-. Sol(IJIQI said, M.Nl7 tba\ 

thS.Jls. b7 it. nature, bad t.o ~ a denlopiDg Wna and 1 

.... tA • \bat. worldvide upeo\ coa1d YU'T reuonab17 

I QUld Uka to :ni1t-.st. \hat. we bre&lr ott lor lunch ln t 

three a1nutea. Let ae juat tell 109 vhat I think w can 

a deteciion. Of c:o~a• all ot thi• hu to be worked out. 

pro-nn. Bni the deteotable le'ftla, ot covH thh aeana 

70u. are go1ng to work hardnt on these. The lover lbd.t• I 1'0aU 

aar, 1• about l dJa and Ult• to be coo\ai."led 1n U4'f -un ot 

aa=pl.• wp to 100 pouncla. Jlov what. ia cae d;pm - that 1• 

11Ulloo\h .r h1J1UD toll en.nee. TM JHll'M" vbo l• jut. HllJ.lJIDUlll 

\e teel \he etreot.8 of St.ronUa1 i\ la cont.&1.Md 1n one 

ot calcium tn hb Mct7.· In oih.r ;rd8• t.1.l•re b -absolu 

dUtioul" 1a deterain1q StronUu ill kJuD bodiea it 1\ 

&n:T when near \•leruee. los a. boa '.ha\ l\ la ant 

du'\ nea ~ 1lha\ ealedaUona caa be aadeJ ~ oa•t, 

au•••. I• aJQ"OD• vil.llq to cuesa vha\ i \ lliaht. be nowt 

7f1ll aq tha\ 1\ b a t»uandtb of buan \oleranoe •' t.be 

UM tbea w 8J"U ot oal.oiua 1a tbe aj n1 :ma J'O!.l vill be 

tor thia auple. Jw. th9 prea&At ocr.m\ of Stront1wa 1A 

vorld. Th• p:reoent US&ifJ well, ve 18¥ a 90 kiloton 'bod:> 

l uu ot S\ronU\11!1 pv lT l'OQ&blT• W'Uh a S~ t1e8iOD yie d W 

ban tbi• aant StronUua 90 at.ams i:roduced troa kil.Gton 

"....... ·~ '.' 28 
:·. J•. 

;.: ... ~-~"·_ :~~~~ l'I 



. na 
(Cont1nae4) 

201000 St.ronU• SIO at.ma J*" •f1l&N cenu..tw. lt w 

w 1be\ oft -. 11000 bamha t.Ma would M per kiloton 

roa p\ !010001000 ~t.Joontta 90' • per aquare cent!Mt.er• 

u. ...at.. u happen• that. 1s,ooo,ooo gin JOU 1 dpll 

prnent. uaa.y 11 1 dpm per aquare cer.U..ter. Dt.at S.. 

know t"IOll tbe 1"0\lgb onrall ,S.eld rtcur••· That. 1• bow 

there l•, tn ether word• the limited (!etectabillt7 1• • 

one •qua.re cent.bleter tor unit<ll"ll distribution at. the -

TM hmaD tolerance i• equal to a ailllon square cas;t.1.ae 

Tba\ S.. the i~eatton of the Strontba 1a u _... et a 

aquare centinete?"s, that. is 10 •ter• square .. J'Oll :nrall 

nch, roe are "P to huaan tolerance at. the fnnnt U... 

doa't know that. arrr other ~ at the ,. ..... n\ the 

particularlT pertinent. hw, nat11rall7 tbese a.re the 

t~a to do and 1\ vill be eader to do Rich.rdson'e, 

be done I • qd\e certain. 

,, - ; . --·: 



-
' 

.. wo1ll4 lib tM.a •ontq to d.1.seau lriatlT tile ru 

b NpU"ate ..nlac• U n ca•\ tell wbat w do 

lbolld "'7 to oat.Une nat • den'' 1mft whla r ..-iui
caa1'- • bit. ... 1r0alcl lib to eonobuta \he 90l'ld.q 

aftar \be oottee break, wt\h a di•euulon et the OAa 

pro1'1-, clrla& •oarie ot the ruulta t4 the •old 00!1 

&1T111& HM ot the \en\atlq conclu.tou et the cl.au 

poltq ••t.lnc ~ ,..t.erdq wb1oh turned nenhal17 1n 

\eoM1cal omur.. c11acruu1oa. 

n11 lalloa W0\114 JJb to talk \o ;yw new, en the ..,..,....... 

prograa lnTolnd Sa Part. I. 

uw the diacuaaion or 7ffU~ attenooa, 1a wblcll 

cnv the posa1b111u .. , uect., an4 addaab1ll'7 ot -.&~ 

~ where w oou1d toll.ow \he debr18 1JI \ha a.iacr1JN1mt-

wbd I baft to A7 now "'!I be reallT thew&bt. ot .. a ___ ,,_ 

ta. luters, an4 I 8ba1l \17 \o •tate ... ot \be 41-VW1~• 

Ula\ took p1- .... J"U\erdq ~ Wlet17, ,_ 

1*aeti\ ~ thole wbo didaa1\ hear 1\. ....... l th1nt • 

latel'u\1.nc tao\on did ... up. 

1'11 take~ our ori.Pnal a\Utw!e __. \hla~ 

a\ the 1ooa1 t'allout plot.ore b7 t.h1.8 we .... \be f...._,_ 

4'11\, 1n \be tint. tw ~ found tba\ ee ot the 

t1nl.\ ,.ramt.en to talk abed, mch lee• to cet. Ul7 11U11~tau ... 

• 
ta oe, ,,.. the Yer\ieal \r.Upor\ of debriae 

' ''.·' • ·1~ •.-.· 
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nuooo1 
(eonUnaed) 

.. 
and \ha\ 1a ~ ot \be ..., ·~. n\ throup the ca\148. 

It .. on14 laoe \he tin\ .~~ I ~. nslD4 JDa 

... ~ 11 ahape4, .. tlMI ..,. • cloud JIOY1nc 

atwpben 18 •ha,ped. Th18 h a •lide prep&Nd 1'7 I 

an4 u.o.. ot JW who ftft hen t.he l1nt attenaooa • 

I\ 9how a udch Ind tb1a u a hnci.tul •ateh, ba\ 

'bue4 oa the .,,., one would expeo\ the at..oaplM9re to ~ ..... -

abod.n& the c1oa4 a\ tbe end ot, ~. one dq, an4 Wdac 

... and 1A wbioll the o1oud •lirpJT •pruda thft1l&h w the aoUaa 

ot aros• ~ anc1 ttne •oal• ~ to1•\he am, .. 
J1a point..d Gd ( .. 1Rlll1 \ 40 ~ \he U'P!MllW ), ,... 

wnW not apao'\. 1\ to be bomeeneo•lT U.t.ribuWJ 1 wouU 

be paUed mpar\ and. w1114 preaen\ w1apt and hot 11pett9 

ud pat..... Th-. the ~ nn\ oa to lndicak \ 

· aotttall7 a &I.moat imVtab~ Wuld 'ban 1bean, mt 

c1oad, lu'"4 et •in& 1a a pmoeke HOUOD of the •tllol~.~ 

wnlcl .-.U, be sprH4 od 1a a loac Ml\. The Gmlll 
·-· 

1-e _.. GODMn&UTe tw tDe ..,., \bv' aotuell.r ·-~ 

RIOS\ oan9 I \bink1 be nwa ~ than W•, ml W.. 

te aui.. !'hi. 19 ao\ual.lJ' a •cal• drain& ot auc!a a 

\be end et 01W 4-TI u t eald, th•• horisontal 9nl'~•• 

001\1Hn·ntb•• Thia 1bon it., u one wou14 upeo\ 1\ 

ntn..lT n.at. 1fow, 1n t.be cue of low ditfuaJ.Cm--uaa 

n.a to• ar&'QMn\ JHterdaT \o lDdicate that the d!t. 

... 

191, 



LIIBt1 

D.Lt.0001 

t.IBBT1 

wovl4 uu11T be rsther smaU 1JI the t.l'Gipoj~l!'e . 

..Uer la tb9 etratoapbeN-aotuallT 1\ 1'0Uld beat 

ribboll clolMI no rider than., •tick. On a dq wheA \ 

•trona COl'lftCU•e aeUT1V et.1n'lar, the la,v oe011t1Wm 

elOtld lllght "' don to the &l'CNftd lt7 t.b9 eod ot \be 

1\ would be a Utt.le b1\ Wcker. 

I t.hink tJd.8 •hon one V'.!D&J ~\ h, 11 w made a h 

t.rn.ne thl'oup it, w would p\ a lone sll.oe th.18 

a tn tranr••• through 1\ nrticall.7 wou14 in\ernd 

and would alao praT1de a t.hree-diaona!onal p1ot.111"9. I t.Mnk 1' 

oollld lM done eiu-.er W'l.7· Cne ou Tin.allu itl1c!na tb"c.'IGdl 

thi.e ...,, riih ~ line cen-e~ to a airont\ 

or allcdnc \hrollf}a 1\ tbi8 wq with a bAlloon · ba' I "2llt.M 

8holr \.'>.ta 81.ida .ln order \o ebolr \ha\ OU wv.14 Do\ 

a TVT denn netlroft ot bal.loona 111 order t.o intaNo\ tM pri 

!h1a 1a • upvbellt wbtell would 'be ~ to to 

cl-4 1a ~ 4lbeuiou troa t.U \1- of _..,_.. 

beinc ude fJ'Oll the il"CJmad. uprerd, a:u\)T .. the 

..... · ,. 
,., ... 

~- ·:~ 
'!l!t.,.,·,:* 

,···,-;..: 

. ' - -, 

which are •en~ a:p bric• a dq all ner ~ worl.4 nor~ · idea 

~ \ ,-, 
,_ 

/t/7 



.m.ooc. 
(contSA-4) 

ot •ud'n& an 

dem1'7 of ti. r.tSoacUrit, la the a1r aa, I \hint, .-1-

Uoaable to u a\ t1nt.J n wwe reunnd, bownv, 

tlAdSnc iba.t IR.L bad alreaq built equtpmen\ whioh 

eount..n a.."4 which coat would be 1Jl t.M order ol flOO 

hru ou\ now, that. Pete ll)'ckoft tell8 u that. \bl ill' roroe 

1a alao 1a the prellldnarr •\&&9 ot deTelopinc a e-.....

equlpaen\J ualng, hon-Yer, lnatead ot oomat.en, \be_ • ...,..._ 

Milt. ot oonduGUri~. ' ta tu.pt.a haft -.. llade --

·~ tha.t the lnatnmen\ 1a pracUoal .,,., ........ ~ 

I a quoting 1011. richt-it. could be done betwea 1100 

1200 per Snlt.nmat, or au.~ 1a t.ba\ recton, s.t • 

nated to prodnoe a lo• ot then. 

< 

th• radJ..o•onde net.ork al.readJ' proYic)q a 1arp Daber 

t.leat.rtq •t.attom. I\ al.ao prori.du ..... tor J.auntDilll 

balloona. th19 la aa at\ract.i'ft idea, pno\ieall.T1 i.ttftl• 

it MW OD9 does no\ Un '4a M\ vp the ba'l~i..t 

•Wtak-1\'• alruq t.her9J one woa14 •NlT ti•• 
~ when one wanted to tq th19 aspen.ea\. 

h qauttcm ot how loi14 we c:ui t.rack \1- olwt U1nc 

oor.duct1rlt.;' MUU!"emnta cc;» up 7ui.rda;r, and none 

u ..,... quick ent>up to Alb U:ie calculat.1om 1n oar 

bonYer, t ttcured tnzs r..a\ waa •ai.4 7 .. tardq', t.hd anaui

•UJ' th• rate of oreation ot 1ona bT ooa.d.e rqa 1a U. nst-

:.,er -~1 
... 1... ; 

i 

. -, .,. . 

1'18 



lELL'Y.lOt 
(continued) 

B!T!ila 

l!IJ.0001 

Hotn:Ra 

U.0001 

W?CI011(T)t 

IJU..0001 

1A wbiall .. are intereated, la t.h9 Yiotm. \7 ot U. .,....,._ .. 

1a about one 1oA p&1r pa culo oenU..t.er .,_ •eooail. 

ri&ht-t.o U.O.e who al&ht Hur. l•,,SlSar 111.Ua •..So 

workecl baokwvd, uln& ~- nooaldMUoa coettioleat 

J I 

11111'WeJ' ol ab.o•vherlo 1.ona, &Dd cue to the conolulioa 1' 
WQ~;! be OJ.lf. o.ia per cuble cont.1.T.leta' pei- ••cond. troa oo.ale 

r~-. at around 20 kilo.wtora .... nat.' 1 tba\t 

Tea, 1 think u. 1a law, 1fill. 

1r.U1 \be nuab&r tha\ wu -.ot!oned wu a \bouua4 a.taa4'Jilill".3~ 

1om1 ,,..:r oubl• c.nu..w. 

hll, J-' tut.nc u. saber OI 1osl pdn-\bia . ....,. 

~&ad u o• ... ta. unal io' for a 1"99Dlitjl.na1.lea 

coettiotea\ ot at..1pbe1"1c 1ona, \b• OM ooaeh:See tha\ 

11 000 ioa pdi-1 ,.. Oll\S.o cent.i:M\er and th18 rat. ot 

U. ww14 be equ!U~rtuw tor ona ton pall' ~ ,.- ...,,,_,.__ 

ouU..t•l' pw MCff4. 

I 

I think t.hat w could n.lle thU 'bT a tact.or ot 10 ... 

la 1\ a factor ot =on \baa lOt 'hU IJJlfJ•'lll1 tbl .. ....._. 

ion pair8 toraed hr atmd.o clCKld 20 tt, a4 roa.&b17 \ha 

199 



ltt'UOCt'h 
(continued) 

f OlClt 

which I haft 1Dd1oat.e4 there, t.akina into acoomit 4-

H 111 \he ordu ol J.oo,ooci 1oll J>&1rl ,_. hllic cenU.. .Pa' 

••oond 1a OM dq. 

OU dq haY1q ~ ao \!-..a\ tM volwa, t.hia 18 

1n th• olo1MI, bu expanded. dua t.o thJ.a k1nd ot d1ttu 

the en4 or two dqs, UU'M ~' tour cf.qt, u. will ., llMJn,.. 

deoq turlher and Yoult--I b&Te JJOt Jlade th• caloul.a\l 

.hen lt would t-e\ doe tot~ lenl of oollllo ...._,.., I 

would 'be •cnoa\hing in the ordv ol a wMk before 1\ 

don 1n the e.nter ot web a cloud to &JV'llha-. cc~.-._ 

oomo-rq 1oa pr~tm. Thia 18 one tli1nc wb1cla ._. '9 1ae 

•that.eel tint. t ctou• t th1* ilia ••ti.ate u a T•r'T 
.. 

out'aW tme, 1Jv.t 1\ doe1 a~ th&\ one oo1d4 ae tbe ••~ 

ttnv t4 traot tM o1ou4 ror at. J...n a •\ter ot ct.,'I. 9le . . . 
.. 

idea el nnM nc ~ \he clou4 pee 1A \ii. at.rab. S. a 

nrr at\raot.in _., becClff I t.h1nk 1\ 1a larcall' • atllV of 

oo!tJec\llN DOW U to h01r ftrll:al d1tha1• dffl tat e Sa 

the at.rator,Jhen. I .._,... TI. th 1!. Wal.o 111 hailn!JI& 

1'0'Altl be nrr alo1r. Ter\10&1 dlthsbll le the 11p~r 

t.btt atrato•phere cerl.ain17 would be •err slow•. 

1'• b&va •au endence, thou#l, tha\ nautl \ha\ n 

d1ttuaion 1n the lower p&rl of t'h.e atratoaphen, Yhio!a 

at&bl.9, 1a rat.her hip. 



'!1.l.Oi.Y.! I 
(continued) • 

UU.0001 

lElLOOG1 

whlob .~, tn r .. t, t.bat u ou ace• tieoa the relaU 

tanat&ble t,ropoapb-n where n b&Ye tu decnue ol •* 
nth Hi&bt. tnte u.. etrato1pi1Mln wheM a hue~~~ 

theriMl naiou, tb• a;aokt pdta which V'1S a\ a c 

1:1 t~ .• t:-o~:phtre, '!'ff even tut.er 1A the lower •t.n. 

?!its wu an obiterTat!on ~ Gil U. bait. o! abn\ !O 1 

pu.tl• OTV !iollo.MJ'l Ur Force Jt.ae in the niun• of 19h • Th1a 

co!'t01~1on lfU rather surpr!.ain&, ~eca~ise it wu 11sul 

\tat. 1rhea 1ft &ot 1:1to ti. et.able lqer the ~ttuaioo 

tl.onr. Wn, what taku place still f-.u-t..'>u- on u, 11 

•V'..el- ot COQJec\ln'e &ad, u l UT1 I would 1- 1n~1*1 te 

&&Ne tut. the rat. of a1x1n& wu al:w_. 1A \h1a unez

But. I r...U, ~·' \h1* that •• ea aq \ha\ det1n1 te 
-· ---- ... ~~~·--·._ .... :...:. ~; ... :-··_ 

1rlll tlv!9 MUcr.-.nta ••• do \bq aotuaUT deWra!ne a W!ll"I ... 

dbe:ialO!lal aha,e ot ~ JIO.ff Wore an4 .. __, 

n..r...,.. Ulrw pboto\bMdollt.ea, IDl l\ .... pNalble 

det.nine the •bapt.• b ~torl ..._ -4e to Npll'&te t 

W'u \hen 8l17 1.ndica\ion .t noirho\roptcal. ••• t--, 
aDJ7 etoa;;attoa ot • a.tla L~ cert.a1n d1rect!ouf 

Yu, 'b-:;t thla almost &l1DjW ta • h?ritontal 

ts~.~ .... :·'": , ·' ""T?Y 
- ~ ·· · ··- ~~rca 

< '' • • '. ~·" 
•' ." I:-.! • ... . :; 

• 

~I 



'fOICla 

""OICla 

X. PLDS!Ta 

YOICZt 

VOICZt 

lElJ.0()01 

!be horicoatal elcmptloa ,,.. ueu.4 t. be due te •be , aa4 

eo lt .... Oft]¥ the apl"Nd at ~ ancta to t.t. .._. tba' ... 
conelde!oe«. When I ctr. \hi•, I wu !apl.)1.nc th&' w• 

eu.tnated the etrecta of •hear froa th• data. 

The Slcnal Corpe hu beat tr,J.nc t.o aUUN wiclUt "7 

'IP amb t.ran. tl"Oll ~. and baa bMn unauoou 

the ditt'oa1on rate 1.8 ff great. t.hat. they doa•t nea 

Thi.a la t.h9 borlsontal.f 

I'Te Marci tha too. 

.. 
. -~· 

-
llo 1ft tbiU W. la the ~ M1.w 100•000 fM'J OJ" tbi9 

., Jn th8 w17 h1&h repoa aboT9 thtt oaone lqert 

J•n bad t.o ~ lt beoc8e of the aiM of the l:dll0'1»Nlr'd. 

TbU la t.M )$ ail•• Mril, Md t.ben ,... pt. • flHnu• 

ture w1 tJa mlght, and .. baYe "17 good ertdanoe tor • 

... 

.. 
. ' 

-
... :: ' t_".; ••• - -



a.£ll:CC1 
( ccntinu6d) 

•' 11 ~ t~eocea ap \.her•• n.1s 1' AT h1'kr Ulan •n 
cecvno~ wl.Ul tar na m MIU ~ The pW1\ 11, u.at • 

• ~-· .-.-/:- - •• • - J 

eon•t h&ft dine\ nidence t~ d1t.ru1o11 n.t.. .tn Ult trato.phere 

79\, aDd ww could 11\ endePc:e 1.t n could p\ t1f tbro111tl 

\!le cloud and track 1\ !or ·~n a tn d.1Q111 u 19 ~IJllJ 

~a pUJk>Oao at aent1onir1' it '1iaa elmp)T to .-t ideu 

poopt. a:s to whetlc it WCJ8 practical er not. So ta:i-1 
I 

tho onlT real obJeoti.on 'llhich hu been ra!.eed it th&\ 

ld.~t bo so:J11 ott..er wq ol doing it more eoonod~, l)ftlfil .. 

~ 1daa of a larp neblork of balloa·sonn41ap 1- n 

rl.t,ring, in a yq, Wltll one cciupana it to tM colt 

aira-att, 11Ueh •ul.4 haq to be Je\ a!r-......n,. 'W to \ 
., 

height., which I \b1.ak would be •qual]J' ana\. !'ht 1 

people will o'b.f•o' to \u tao\ \hat .. are \rJ1nl t.. te ..tar 
- _- . ·. - . ~ ~ ~.~~:~ -~;.;-.;. , . ~- ~ 

t.he Wora\ica bacrk an4 AH not IDak1q P •ttni\ t. ·Gd / ·· 

'. ,,._ 

' w ;. i 

. ·~1' ·::. -· 
It la, 1ll prino111•1 pertectl;r pua1nt to n«n• -- ~ · 

. ··. . . . ' .. ., "\;.: .. ;. 
balloouJ that u, '°am •upllnc...,.. Oii.. r 

klf;b\a u ac:h u a ton haft bed oanie4 ll¥ Genaral 

poi,.~ balloona 1lp to eo,ooo l"'- .... lib'° 

hSib81". 'r• coald, prellwb]¥1 it,._ wan\ \e Rt. doa 

ai&ht to a tn lmndrad ~J 'ft coal.cl ge\ up to a 100 000 tee\ 

with t.be•• b1i ball~. Tb•reton 1\ doe• suae•t \hat. it -

•ant.cl \o tind out wh&\ 80l°t ot •\vial S.. 1a \be aw 8pbtlN 

O:le could tl.to ua. balloons 1n t.h1s C&M •• Tira\ of all, pttJ.nc 

, 
.iii&( ... ". 
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'l?Clt0171 

DAIISl1 

fM7 ........ \be 8AIDSTOB oJ.-ta OYV Wuhlnc'a, ,...t!Mf 
Wlflr eoanten aa4, Nl lOONle 

Tbe7 bad a pnJec\ call.eel JilOBf PICI 1a the Air Poroe, 

orlc'nal MOBI' DI« par WN :rather upeu1TI u4 

to p\ th• baok, M \bq pa\ 11$.00 NCOftl7 FiM 

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

or all the ODO whJ.Gla \h-r kDOlf C-. don 1a Uda I tbtlJ' 

reccrrend 9ftJ7' ... lwrr one wu Mn\ back, either t.he!r 

Mnd1nc oa\ a ..arcm pa-V w Jut, bdac wnecJ hole 

tvaor. I ttdnk thU OOQ81ate4 ot abou\ lO baue. 

know ... ot thM wen\ don 1a \be °"''"' bid the 

know 1adM 1a tb• IHZl\q-tbq '°' rnq - Ndc~ 

1'ha\ ... \be ab' •uplin& aohlneclf .. ~ ... ,_ IOll 
' . \ ' 

--
!ha\t a a po4 ....-U-, u4 w \e11r.e4 ~ Uaa\ ,_.tellllt.:r. 

nae .-.u.. W.., .._ doe9 ...... ~ •~ •••'ina . a, .. ·.-
balloaft' s.. et a. ftC&M\iou ,..... eiw w .._.. t.alldac 

U.. abfft the ..ii part.iol.M la the a1Jo ~ the edJ~ 

~\ s. the real~ ot ,...uo1e. 

the -11 rapT I\ wu napsW \ba\ one 001114 u. 

Ulm an eleotrost&Uo JJ"Cipit.ator, u _. deftl.OJ*l 

tor a1rcrat\ ,... Or1 in th1a cue, one bu U. _U.. 
.; 

up then and ae a ~-Mpan~tha\ 

nu 1 niSa• u1ng t.h1a to colled \hue ft1'7 ~ • 

Depnrh~"t of Energy 
Hi:~·-·:·:··-; Office 

i.ti(i-iiVES 



c.&.DI.11 

llLIDOOt 

CADI.11 

EISllBUDa 

, .. 

....u ,.. ... tais with a1r and oollH\ ~ Jlbel• illtp,~· 
' 

lbethw w.. W01Ud brine 7ft bacdr 1GV par\W. et ... 

a _, th&\ 7'111 ooal4 tind 01l\ M1\h1D& *"" tbea, I_ 

Prewsab]¥, be mpin& to UJ• •idff o1 h-. an.- pr£.~• 

1•• like te poln\ cm tha'\ \be therul F"lPi_t&tor t. oeJ1 .. 

t.be theJ'Ul d.ittuaioe 4ftice1 and I t.h1nk ~ futee\ 

•Mpl'nc that u. •• add.encl to date ta •OMW.ac 

JO oc••,.. aim\a. So 1\'• terrlt1.oall1' 1-J a, 1a 

tw partiot.. I don•\ Wnk 1 \ will be uahl for 

hn• in lllD!. 

~ .... '•&''*' a eom\a!l\-lnel 1M11ooa 

\he alU\w!e el a. oloud an4 rmmtna •• ot a...1 '111._ ter 

Ina a\ e...-.1 Jaoare u lO oo•• J>ll" Jd.lnde ~ .UU ......... 

~ ftZ'T aooh. 

Well, \be7 ...id '9 be\ter ott •inc the ,.._ rt. ~l'lmlmu 

nt.bori\7 to nn an elect.i-o.ta\lo preoipt~~ I 
~ 

ou.t. alao, because ot ponr ~ 1a _..,. t. p\ at. 

\broqh &r\1 k1a4 et til ta. 

;: . 
t} : 

. . ... -..... . '. ' . .·: ) 



llLL0001 

70\11 ;you're t.i71nc to tlnd ou\ hos •ch aa\1n\11a 

ad what. 18 \be rate a\ whieh i\ tall.II .. t-iaA•\ tba 

real problaa Ml'et 

I "'"1e4 \oJ 1t 114 .._ wrlU., 114 U... ade a ._. ..,.11Wt11• 
• ..,.. .. .nm •ec\la ~ ... , ....... .,ollow1ac 

t.o clet.nalne the de:ieit.,r 1a •pace °"""' • period ., 

8Hond. ... , -n. 909dbU1t_r of ulna btlloona to 1ni. 

r.t,r tin\. ln\enet wou14 be tJ'9 tin\ th&\ I MDUo..tJ th&\ u, 
uaina eo• mtbod tor \rack1q the detl.11'7 ol dabr1•1 

or what. it. 1a made ot. 

;' 
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tlU.0001 

COJY31 

I Wnk tha\ fin\ pl"Oblu oan be b•nd'Jed withn\ ....,.,....,.. 
• 

I ._,, ... 111\r 10'4 eaar\ Q 1\ ~ •IT n ha'fe ~ 1 

pu~ •t.orolo&Ual winds. The' 1atier probla- -

t1n4 nt. how •o1l 1a J'f'.all.T up \hen alkr a lOQ& u.r:u.a 

ti.Ill and the rate at. which lt. u bein& ecutnpd-it 

mt 1a the roal problma. 

ot 001D"11• nur wind anaq..s.a doeen•\ t.11701& aDT\h1na -lll<lllI .... 

deuiqJ it •relT..,.. that a pa'\ ot the cloud 1a 11t.11~11111 

bent, it 1t wu aU there would now be here, an4 what 

tall ou\ or dittu.s would all be O"IW here. !fo'bor!,J ohJ ota '9 

tZoajectoq anal.191.a to deJ10Mtrate that.. Wba\ • don'\ 

1a haw 1\ .,.,.. 1a tbe ~ert1cal when l\ 1a lollowJ.na 

traJ~torT, and it. YU n.uestect tha\ n do Ute a ···rr 
at. ot tla• nrtace now, to •bow \he deui\,r 1a a lone 

dia9Miontl at the IUl'f.ee. Ye naU;r doQ• \ 1mw w'ha\ 

t.ilcsed bl' the debris la p\t.1.Da \o t.be evtaoe.. W. 

work ~. uJ.nc • coi.-ucm et t.re.Jed4rl• ID4 a-'811111 

abnt dltta!a.. I\1 • aenenllT a rat.her JOOrli' OOll•illl• 
Gp9rlaen\J w cu ofllT •• ov w1nda plu aa obnna: 

oae plam, la W. cue t.he eurtaoe .. 

9bHrr&Uou 1a .J-d'•adocar 

Thi.I obsernUon 1n am>ther ~er of the &trJQ1ph8l"I 

1nd9ed a d1tt1.oul\ one w!ieA 7011 coa.1ider 7fll1 are utac ~..-... 

and hav1n& tM dilticultJ' ot ha'fini thea lthere "want "lialm..-c. 

L;· .--., 

,!"; ·• ··-

,.._. •. ~ "". 

.. 
; ~·· . 
~'. 



COOIS1 
(oon\inad) 
~ th&' t.o the data t.hat. ftN - the ~ ,...Ul'lllaY, 

Polr1aa the t1pna ot Md-. an4 at.n1ma tor talloQ aakA• 

oa \he pa:.S paper, 1\ .... to - like the J'Mp 1'U -r"r.LIL.&.-J 

ma with tbe mmber ot .ta~. ,, •t&Uou-1\ 11111 ... 

troa t.houaanct. dolrl1 to t.ena. Ioa haft \be Hiii Drvu.i.talll 

at..-phere, r~, bl!t ¥•u're on1t &via& to l»e able tie ,,,,...11911 

awJT balloo118J ,-ou'r• onl.7 plq to be ui. to do 1\ ti 

1mtance thl'oqh M7 one lenl, tor a abort periocl of 

en. leftl. It aee.-78' likt w'ra bitin& ot~ • ~ prop"UI 

~balloon aaplini whioh mich' DOTel' cift TR u ~ 

M I und8nt.oo4, the reuoa ~or thu• 19'.a pe.u la oan ... \ra

Uon a\ the p-ound 1f8I du t.o the eonj1mc\loa ot \be ~

the proper kiD4 ot ra1a eton_ llbic:b J"Mui.~ _tn the.~ 

oonoentrat1oa at ~ Uoand. I· •oald upeio\ tu\ ~ IJOlilJ& 

be ohanpa 1n tbe at.ephere, .. J1a 10lllt.e4 m there 
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WJIJi1l1 

l.!EXID1 

att.W llr n1A tt ram 8boul4 ooour1 n abaft _. . 

J.q.... lov \IOll14 Wa lntorMU.on be ot 1111• to '1f1'l/J 

'lea, I tldK l\ volll.4 bit bec&M al.tbOvp ..e wuU Do\ 

the t1ae ~I think th&\ we oo1l14 ,aup.·pt, aa 

about the nne •tnctun 1:o' Jun a. atronn ntpt .. 

Wioh - J.Mkfn& OTU" the a1ronft nJ.chta W 19' U Id 

1'bethut t.ba9 vu tine etnoture or no\. I ,.. MllP~ .... 

th1a mre or 1 ... order]¥ r1N to a peak a\ acme reaf,ce 

tall OD the other •U. U Ui., pap thzwgta the nc1one 

....... _ . :. 

But ...... tbea t.bq P'O•mq mooU. Oftl' the na1 tine abollAtis-... 

I undentam, b;r the 1npltnc teobn1que, tat. OT•.-.~--

• loJll UM ptrio4. 

M l\ ahow1 thouP1 tbat t.he alse ot the olowlt ID0.111dSM 

the v1Dp of ta- el.ou41 la larc• eaouch t.o lie picw up · 

1\ _,... tmoup a aet.ork ot the 4-U~ ot ow pr11tat Na~ 

tlOZlde •'-*- llMI ,,. woal.4 haw to tonp ~ ftlle •tl'allltal~ 

- ul tM otMzt polD' I ..a. _.u. _wa Ula\ I haw a ~.-.I.MIS 

tba\ the n. atrmture Oii .. poan4 111 rabod 18 ~..-...

Ju.\ a nf1eoUoD ot tu cU.aoonUlmiU.. la tM rabtal1, :n.tW 

thall the dhoontlJm.lU• la the a1r to bec1a vltla. 

8"' "1111 tba\ la DO\ bone cut lJ7 theae Jfu•o'mMtU ... PM• 

1'h1ah an, u I undentand1 all ndDc .. to tbe ... ~mza 

rain1 OYa a -11 area 1D a eltuatloa ~~ \mlDr. .. rda.~ · 

De'):::r~r>r.,t of E1?rgy 
Hi3to~:8n's Office 

ARCHiVES 
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'h>.tC11 . 

m.La 

VOICl1 

BEU.rs 

WIJD1 

Hr. lelll ' .. } . ! : 

' • '' t 

Our t1st=lcpe .-, •lnce w an a ratha 'fOO"I pnJ-' 

ftllanclallJt I J!M18D - I built. vlt.h st om ludl a MIOlll 

f\mnel • out ot llheet. aeta1 u4 put U.. la - 9tlb4 

aboT• JulaJ am 1D acae ouu ~ .full wm14 nm OTert ta 

8m. oana tbq wuldn1t.o Bt.tt tbeae oounta I'a &lrlnc 

CIOUDU per a1a.ute per liter ot nJ.n. 

I\,... ~ts.ft 11a1plall - ot about tea Nllplell - IWl:V

ft.,. u.... 

V.U.9 that'• t1n4 ot tovp9 \eoaue I tidn'\ \17' t.o. -..~:"9 
. ..;.. . 

the quanUtJ ot nta. I took t.ha\ trm tm.e Uka a\ 

watmr barea em other people UOUD4 t.hent becnn u I 

unden~ 1' JOU ou•\ 3m' '°cm aD4 ~-cmt """~' ... 

oa\ all ~ t.o pt UJ quatitaUw NRd:ta•: I ~t\ ~· ; · .: 
- - ' 

bow about that. I t1pre a U.. or ~ neu'lir 

You w.D\ t.o put. it. 1Dto a plaae "-'9 tr.el anl otba atDO 

wn•t. dr1tt. into u.. ?cu•r• tortun&t.elJ locatecl 1a Mu 

chue"8. tou ban a T.irJ exo.Uent wath.r n4ar at. 

... tha'e 'Wh1ch could gin JOU ec:ae 1ndlcat.lcn u to the • 



' -'Ul.1 
(OODthm.4) 

I :ooG1 

\IUIJQ1t1 

of tbe J'l'HipltaUon ecboee 111 the borilontal Cl11"4MtsOll.I 

J'Vll oo11l4 ... pther t,baf, 18 & man OZ' J.ea9 1m1tora IDW~ 

U.S. !hat. noalle ~ 1a 1111 alD4 I baud abou\ m91-.. 

baft1l Iabmator,. &180 W.. spr1nc. Tbq made ._lun._SI 

n41oactlT1.'7 1A rdn,and tw the tint. pan ot Ud.a 

there,.. mothlna, am then at. the end ot the •tom 1\ 

utter ot Mch oounta. AIMS there ~ ~ _tlsat lt 

Jut. a oonjllftCt.t.on, that. the rad1oact1Te alou4 om. lato t.be 

place vi.th ra1D to iha bl'iDc it. ckNa. It vu a f&t.bir 

th1na - ntber 8barp mountdu then - *1oh apla -i.

the •art ftD• atwa\Un that vouU pro'ba~ 1:1e aro•~ 

Iv O\D'~\ ooane network ot n4t.o9ond• 1t&Ucma. 

81".P'Mf'• JOll bad. lqa, lfan7t et ndioaoU•• ... ~a.a& 
l.1ke the ldD4 ot l.qa that ve •M W. a aaoke pm.. 
out ca a 1table ~··aaa epreada ta a b1c tla\ ~~,~·S;11-1DD111.M ·"' · 

u tbe !Jmnderston ProJeot, toun4 - u4 1011 oa « 1a\ 

thla, D1Gk Coou - u I noall Mehle the nnl\I - I ,... ...... 

look.S a\ these 911\matloall1't lid Ju\ looki• a\ .. ~l&nmm . 
platuree t.ba\ ha-A bem publ.bhed1 tba'e ..... to ltl a -· · -· 

Tariatloa ia the MS&b) ot the ra.IJI riffl 1a a &lftla -.. - "":" 

one omu1ua llf&h\ naob • into th1a 1.87• an4 another ... u... 

at&bt. no\. 

That.'a Wt7 I aq I th1nk that lt 1011 oou14 get. ou\ .,._ ..,.~ 

lllUUIWIGU • to whet.her 10\U' radloact1T1V-.. v1thla 

':'·-·--:r:rrrPt of Energy 
: >: ·,1•21fs Office 

t:.KCl-!lVES 

~. ... . 



" .... 
( oontt nn-Ad) 

COORS1 

~ .- . 
:, " ~~~-

J'Ul9 ot JOR ra1A .. aboYe it, tha\ vou14 .. -- -

Ucm. M J doa'' th!* Jflfl1ft flftlr na1i, pSac ti p 

10UI' wotda, • tine fl-tonal plotun ot .. dcm ta 

t1ne Rrmtun. I thbk b\1a ~ "'1m4 ow ,...._. Mtiimt1a. . - . ' . .. . -- .. . .. 

U J011 had nob a ploture, 101l •Ull wu1dn •t, be able tie epplJ 

u., beam•• then ...u,, wt JOU nee.t ~ be n.n. 
atzuobzN of ratn, 11h1ch9 wll IUJbe it ezlatl trca D18Q.114 

ra1n netvcrta, ~ 

V.U, ndazt oouJ.4 cl.,. th&~ W JOL 

JOU'd do vith it. it J01l d14 .... it, -- tbm. Vhat,~~ 

wu1d JOU do v1tb lt.t lltJb9 I .. pta\Unc ""'1s la JOlll' --'At 

bl\ cU4 701l hue 1Ca1thlnc la JdD4 of OClllpUiac t1ae 4111 

UOD 1nit.l•l17 S.a - eol-11' vital~ ds.t.rl~ ~!Ill~~,~:..·~·~;_-~~--- ·-;:: 

- after a oezota1IL tlM btenal - to ... Om ,_, ~.-

'bl tbt ftrUoa1 •t!om' 
.... bow .. J01l - ~·· .. - .ei.U..,. ~ -!AA.II· 

' . . ~ _, - . ' ~: -~ . .:. ( .. ·~ -

vitb it there la all IOrta of ~ .,U.. Qat take 
, 

penel fl"la -. ool- ~ a 41.tt_...\ oolma 

I ._,, .... to t.pq that, lt wu14 be aa _, ualpi8, 

vwlcl be a w:q 41tt1oul\ one - aoeedlnc17 OCllplloa 

do Jmov Vdch d1reot.1ona the v!nda wen\. It w ban a r-.r.~ 

llOnde D8'tw11t, ve bow 1'hae the debrla _. lnlt.l.•'17 .. 
01-na'Uona at. tU t.t.1111 •1te. Ve ou_ pd tMle t.a..mlatJlllll' 

Dere::':,,, •. ,~ GI i:::.,ergy 
l·k\" .,,·s Office 

f\HCHiVES 

_-.. ::; -. ,. 



SOU»IJJf1 

SOWK.1lh 

an4 tbt ot.ha taotor 18 bow tut, doe9 W. th1Dc alat_ 

tM one th&' w don'' Jmov about, an4 lt ,._. to .. th& 

oau14 -. our uthoda ot t.bz'H dt-lcmal plot,Uac --.....

•teorol.og1ata are aocu.ttaed to ud.bc to t1n4 ~ hov_ 

apnada. 

Bu\ )'OU apeak &'bout •lxlng, Vlll. Vou14 )'W be able to 

UnpUh betvaea talloU\ and a turbulent, cl1.thdoa of 

ven, tcr an air mn\ there J.a Y1rtuaU;r no tallod, .. 

u I ea IBka out. That. b, then are mm - no PA"aG~ 

lare• enouch to l"MllJ aoootmt> tor UT pnl'7 t.U. 

laHDtt•Jl7 cueoua. Ve bn'• :1J) a1aron partlclea M4 

20 ll1csl"ou baa ..,.., ..u tall ftloolt;r. .!01& 1•\ tbli. " . i:-~ ,: ;_,, "·,,,~.,: . 
part.la1e whlohe 1\ !au bee ncpaW, la pzo1Jah1¥· ._ 

. ~ .;,. . . .._ . 

the ,.U flt t.he lllllberr 4eulft7 eune, tlMlll • vollld ..,. 
-:..,.:i,,- . ~\· 

t.:U a\ an, a.nre4 Ill a at,ter ot b.18•, . ~< . 
-. ; ~ ·} .. 

. . 

. -~ -

t ... 

OJ21T Ttn:J 1n1Uall7 when U.'• h'ghlT lon1hd, U tar U I 

tbeJ can't artv it. •top• riaing •. ~ 

. 
> 

: 

· ::~ergy 

... ) 



IDllla 

Vella u I ... \bl.a PJ'Oblat V1111 JO'I .....,. a -'11:11.1'
cU.at.rllllUma ot ~ at. \he ~ al J011'4 lib to 

l\ '°' t.bc'e. !ft bow ... l\ .u.rw, 1°" kbov the 

Un la t.be UnlW Stat.I, mt JW'4 lib te ftU Sa the f.aw

ftD!Dc JMObanla tha\ brought. 1\ dam. And JW sq W.. S. • 

a1zt bunt., ., w .,.., ..... t.o VOn"J UN\ talloa\. \Ila u.. 
an the JIHhen'- tha\ J01I oaa brft>bt to. woa14 lit. 

fmiob turbulm' dlttull.lca ot vld.oh adld.ttedlJ - bow 

lltU.. Then la w 4!1aan••' u to u... tnt..lt, 

tablTt dlttG'lltc. OJ'derl ot mpltui!e. 

I 14 llb t.o sq t.lm.\ w•• perU.wl.arlJ lib to bow tbla lab011l\ 

the lltl-aioaphen Ydoh va ocnal4 obta1a trm tnok1ac • 

oloadll la the Jlanball r..t••· 

Could Ip\ o1arlf1oaU.O. a tlatt I"-'' quite ... 

parUoularlJ viab. to JmrN Wa ta the .v..~ tor 

J'lllOD • 1\ doen1\ ... \o be ~ OCMl!plSl\lal to 

1ooal. tall.on pl0'1a -. '°' .. •14 -.. fallosa\t 
.... to .. ODI aa M.Jt wl.19 th1e ct.\ la &0tac to lie 

41-trib&W av~~ aD4 thc'e'• aoo4 .u.ao. 
l\ .... cSowa ftr1 alovlJ• I ca. ... 1dlan M1*2~PMll.:ll1 

tbs.. atp\ .. tne:ruUng, but I don'' quite --. .. ~M 

lt n.t. 1Dto tbe ar'll pzobl.m. 



L. &IOa 
(oonUm.4) 

wuurta 

nc, I WDk there la pnou.1 ~Uoa tor -.uu11M1& 

tu\ the •\erbl v1l1 41.ttue la tlae rirat.oll,Pbcre 1*tm9e 

W an ~ - a lo\ of the U'l'I lllt ~~Ill.al' 

Thil 'M01lld. be a ~ WU Fri of ..... th1a W8 

low tor the 1ooa1 tall.out, I acrMt w'n not. 90 OOllMZ'DN 

vitia lt IMcawae l\ 1a the 1owr cU.ttm1oa t.bat w•n J.djlNlilf.M 

1n tor the looal pzo~ 

I bafta'' flnta'Mld 117 ata~ Jet. V.Ut I wa, lt I 

g1nn lmh a pl'O~ the tint Wnc 114 look tGr1 and l 

a dr't:mat., I 1d look tor a r81ntal1 _, ml ... U' 

.., eo1no1ctaoe ot bl&b nlDtal1 vltla Jd&b oemta, u4 

~ wn1 1 14 be a111111nc1T ,,..i.a, 1-tme thla. t. 

suppoH4 to 1- parUoulate M\t.lt 1IMa&tr\ dowL ADii. 

AJt w111 W.. ahowa tu\ tb1a '*npe!r oolleoUoa iDeitJllF 

do.a nn 'PPlJ to~ ,,..i-. x•• at 811elt 9Well, 

.,... ooal41idltc lt..,.. u t.ben'•.• ~ ....... 
hip oamt.a aD4 Jd&'a rdatallt• An4 tbea I w1ll4 loot 

Wa air ctn1me\ \mtaeaa, that b, all' pt,Uai _.nt.~Mlll. 

1a ta.. ala. I clca1t bow of a:t11 other 8'0h-at• an 
do thatt tba\ 18, .. tu u frollta1 ~1taUoa le .. 

ooaa.me4. ja r.z. u ooanot.lve tJmDSentcia pndplta 

19 ocaoernect, 1\ al&b\ be th1a territ1o tmurru aJoec 
llnea t.ha\ w dl8cm.S ~. 



•-tn1 
(oontma.ct) 

plaoe ti. the tao\ th&\ t..,...-.. a\ t.be an I 

wl1 Wov t.ba 1ne1a .,.,.. ...., ... to ctrop ... u 
·-- ........ It the air .. ooolecl ... ..,.,..u. 

~ r.111. nla. v.u, la\ l1WOMt - • otMr band, 

DD\ p\ a ool.Daldwe of the h1&la oomta vlth the h1&1a 

Tia.a t.ba\ Wtl14 elt••ute the ra1a u a pottalbl.e sm6rtan 

fM\or' u4 101&'4 haYe to look for other .... nl CJ llO\ 

mcW vltb rdn. V.U, th.a I waJA !zrftab, ftn\ of 

lus• .... ~t. ot air ftl'U.ea1l7 oa ta.tzoos.lo 11V:i.a 

tou .., no\ haw to p tbnn1cb a 4.ianect 1Mntiop1o ua~Lat 

-
4tpmHnc .,. hov the data ta ..a puUaula cue 

ecrM 13otla -~ a4 nd1MoUftb'• T• aW 

1ntarpnt&Uoa u4 to a14 la putt.lnl forth n&IODebl• -1-' 

MllElt I~ .... Villt tlta' 1\18 .fm\ U _,.,..,.. .... ,... 
. . .· .. 

to haYe Y..u..1 ........ ~ ....,. •••• --.M• 

w•re ..., ""'91• fte wrU.oe1 truGHa an MH•IU'J Ila\ 

I doa1\ tldllk tla\ tlwJ'll.,. PT• the tSaa deta11 tba Sa 

OONI .. \w" the -..__..•the Oree 41-loMl plotun ol • · 

I tlabk 17 vW. .fa\ lie aa atn W.t ot WoraUoa to 

44Potc1e ~ l\ ..,.. poea1bl.e tor W.. o101l4 - Z11G.MHM~re 

alou4 - to haw bMD -.Jit la 1ihe n1n area oi- •\, ana pinp 

llke that. I don't t.h1nk lt ld.11 thlDW lflf1 lf&h\ quatl 

that vlll S.rare our lD!ex1tand•nc ot nrU.ca1 

. ' ~- . ·~ . '.' -'.'.'" 



.,,,,, .... 
(oma\hme4) 

~ l\ td.11 '9 a r..u. IOI"\. ot a Wnc that. w ou 

to •thlnc .i..1bl\41Mllloll, bu\ rant-av I_ feel tba\ 1na1au

taU~ l\ v111 lllO\ bproft our bov1eda9 of ~ ••-w.lon. 

Ia Ylev ot the tan th&\ I n.t11 allatda tu\ Sa a 

llPhen l\'• prob&~ ftrT noh 1oWI' _... tbe ot.ber PZOOlllA4• 

tba\ an tip0kd &boa vit.ll 1Hll\1'op1o .n1cu, u4 la 

·----- mob 1w than penetntlft OOll'l.nl.ft Ill'O ... _ 

..... tlmac1111'8toim. 

LIB I toa wu14 aq tMll, ill 't1ev ot that .,~ of thln& th&\ 

mt'• ~bac uaa llllChta 1a do1nl - an4 al.80 oollect. more 

tea, an4 I ao almc v.ltb VU11a recc:mmdetJ.oa acep\ I 

W.ak I 14 dlgldtJ l\ ~ tlOJ'd upedwltf Jun_,, 
u a ooaUmt&Uoe of tM pr•-' obeenatlom - "'21cJa S. ~ . .-

:_.: :--

la ~ fora of lawlwltal \nftrH lf' a1rorat\ ~... ,. ·.· ·•. · :~.., ~..::.~· . 

Will•• 

D&XtSBt 

Vaftl'H8 ., uq .... •taon.r - . alranft.· OJI t.lloms .. 

~ --- aw!labl.e., 
4. • • .. ._. ~ -

•••••• ~ ••• !Id.as. D>t. ~ tO.; ndlouU...e··~ b the 

~' bl\ tor the 1owz' cmee 11bla11 ~:l 

•• !ht. b \be 1lbD1e probl.m. that'• tbe tauou\ -· 
-· 

GlWD a ncJtoaoU.Te e1o1l4 plaAMd 1D the 1trato~1 

nu aah1eve a unttom dlatrlmtiont an4 1t eo, bov 

1\ 

'. 
:;-. __ ,· .-

'• 

' 



WEXI.1!2l1 

( 
! 

LIBBra 

LIBBf 1 

- If 

I\ lau t.o clo vJ.th l&bet.ber 70u \IOU1d wnt. top\ qt than Ua 

a belloora or DD\ am wur. 1\. 

I wu.14 aq th18 - \bat. 1t W.. la an alrlun\ ad 10U p 

pa on.1¥t and 1t JOU Jmov it la "1.eaaed/ vel1 \d.thtn th• 

nntoephere, th.a I "°'114 think t.ha-t.11aenl:u4'• ODll.ot. 

on a\ the aurtaoe of ~ Vn1 tecl Stat.ea woul4 gl• J011. 

f.DdloaUcna aa to 1'hetber 1t'• po•slble ft# that •t.raia-.i-.~ 

a1r to pt dew to the nrtaoe at nob oio ... 11a 41.ataMe. 

wo'114 be a uaetul. bl\ ot 1ntOJat.1oa • U w oa poa1U 

14..utJ that ~Uon VS.th .. , be ooll.ota. vltb. th. 
~t.e.t. 

.,,. - .. 

V.U. look1 U w p • I ..-W tbe ot.t. dq, to -• 
' ' ' .... ' .. ' 

!banbclftDI .. ftD4 tba lltatt oaml• 1Dto rda, ..... t.ba' 

pl'O'Ye Uld ti. ata-at.o.pben bu ncU.oaot.f:dt,- la l\t 

lot.~. 

ll.U1 let• uk JOU '1d.a. 'Would JO'l Jmcv 1n1U•l1J vhe 

the atutt _. ocntaimcS v1th1D ~ st.rat.oapbere oc:Di>le 

becia 1d. tb aza4 DO' belov'I 



WULD\a 

Limt 

wa:tma 

LDBra 

( 

\lgXID1 

LIBBra 

I cSoD1\ bov aucb abed •teoroloa1 ot com .. , bu\, l\ 

to - ta\ 1:r the ts. Ms\ ftu.lrlgS~ .... UVllD4 t 

h&ft rd.Dec! out all th18 natt that.'• cSaYll be1ov 1a Qe 

veaf.bco la7era• ~ .i. tu\ ~ la thllll J.MJwti "'-
' . ~ 

d-.. • • • • ..tor1119 ••t&ln· 

Oh1 101& tbs.at the wah'na U.. tor the .-.,_. ld&bt 

lcmc .. t.baa dz ~' I ..., .... snc tt woul4 be • • 

t.o wuh ou\ all the 4mt. 

Ask the ad'do. ot t.be M\eenJoslat. - 11¥ teallDg la tba 

. ?· 4•". ·- • 

U IJt DO llMna oerldn, bu\ ne17tb1a1. S,a \be .., ... .-".; ·"fl;;._;.,: ~·; ·'.·.·,, . 

. ' 
~tel.7 w•bed ou.t. ta dx smtba. \Iha' do 1°" Otnk, Id · 

t 

r4itc~ ;~: tl- _ .· 

v.u, let'• pd it, &not.her vq. Jlov cu "' tell.t 

•- tD • that. ~·• a weblq GU\ t.1M t. ~_.,.__,. 
•tter la t.he 1owr ~· Bow - •• , Dov ., lt. 

mqbe, bat tb1a vou1d 'be a th1Dc vhieh woul4 ~ 

.. · .. 
. ·. ~·)" 

be OTW a 'Tfl8Zt 1'0u1d iU . It vou14 ~ abcrteJ', peibap•.• _thall 

the Uu tor 8tutt wq 1".taira to oc:me ~ and clittuM . . 

.:e 
. ! 



vm&1 

LIBBr1 

10ICl1 

LIBB!1 

LIBlra 

YU'•1 

nasn, 

~ lido the wa~J.arr.... It th&~'• tna; lt ~.,.-· ~· .... 

be Aoriert UJ4 jot U 10'I ooaUllle ........ OllM:ll'l'&t~h 
v· . 

JR'N IDlnc to ocatlmle OY9l' J9U'I to ... JWU.ou\l.Tl 

°"' tn a aoJ"e w lela ..UO. tatbloa all onr tba ... -. .'=-~·~ _. .,~·>:::.'--,. _ 

Sov let .. aak thla, Dr. Libq-. Ia lt po•W. tar the awtt 

once it•• betlD ~W oa ti» pound to pt· .,..,, ,. t.ht 

atllollpben aptD! 

Bov oould. lU 

-- ·i _. 

· · . . . :tt:L · 
I 41D1\ tmov, • !lne WIUlcs an •torMt u 19'1 bowt ta·X'.\~-~~'.· 

' -- . : -._ ,_. . ~;1~··· 

oert.Wa veu !a• woT144f: ·· • ~. \··-~-' 
t.· ~ i" 

. " ' ."' ~ ...... } -... ~ .. 
I tldllk l\ at.o .... 1-c* to ihe ~ ot ._ o~l'WIH~ 

ucliate. I• tbare a oontJ.lma1 atirSn1 a\ all lqera -

th&\ an clo181' ldx mD1'8 a4 tboM ihl.\ uW tu1bd anairo. 

leut 

~natn and ,.., •• f.nt@Mdl•t.1 

. - • ! 



YOICl1 

v.u, PJ"Obah11° mt, bat .. na1 ..-UoD ~uac 
at.be ve're. eo!.ltc to..,.. na..ot.tvtv ziahl.nc oq\ 

tM Md twntv 7llln ..,. u w ... , ahoot ...... la ' . 

thla the Nil~ ~· '!"~· . • • ·-· .• · .• ;. 

Azt4 10'1'" thtnldac ot the nrato.paen .. ear\ ot a 

storep anrl that. the atmsphel'e oaa alm9' aav ••• 

It 41thM9 a1mod JIOl.eaul.arvlat I .... wq ~f 

8IUll1 df.ttwd.oa ooettl.GS.en\ .... -- ud th.a •• !a 

.... \ha 80De &Dll .. l'&!zae4 ode 

v.n, I wlah w ooal4 t.Jdllk ot cma W., a\ a U... I 

~ w van taJldnc elo...S. pl'Olal.11111 '- laeda 14th, 

tba\1•. atparat. ...., •• u4 ,.., JllO\. .. u ....... .. 
-· - . ~ -- . . . -

Finl b\o the vorlA vUe, 1aec Ullet Joac ........ ill&''' · · . :_ . . _ _ _ : _ . 
~-~. ,., ... , .·&r.:w. tbd;~;b\;o-- .. -.~=-;~i~,.:i.'"'·~-:~~-, - ··~"7 

... ~.: 

I 6-1\ th1nk Jcn& peopla a ..,. 81'P1111 U'f. art.UC .. . 
• ,_- .! . ~~. :-; :-• . - -· 1~. ~ ; . ..,. ... ~ ;....;- . ~ 

~ tw wa\ wrUoal '1w••••t an4 he ..- ..-~-.... 
.. ~ ... ·,. • 1' ::- .. ;.. ·, :·,". ; .• ' j ' : ~( ;.~ ..... l ·:a:,. ~ : '. tzin•••· •( ,· . . ·"' .. 

i .. , r t1as.t t11e po1d t.., an va ta11dna about ioc.i or 

teJWna V>r14 vldal ~. 1'ha\ I ~ to talk aggin 

a propoaal tor a ~ to ts.s out ._,. tb4a ......... ..-..-

. ·•.• 1': 

w...· 

bet Ult the 8PJ'lloatloa of ._ nnlta to b>th. pron.., 1 lhb!lrt 

. "" 
. : ) 

~ ~ 
,. i . .. . ~._ 



LDBla 

10ICl1 

YOICl1 

~. lt ... be~ to J01d --~~-
'"'-· ot tbt f1lpena1 ot ..._. ldc1a\ '91•1 tfd,t. t.twt.lmt.. 

,, 1eM\ .. di- polluU.a ,.,,., .,.. °" .. -
nah -----ta • n.t. ot da\ tall 1a ....... 

llOri et W.1 an ...UW qdte .,..,.... tr tJae 

., t.a.;, U'e MUUl'1al mqt \ha\ t.llq 11q .. ......S.C 

... UdJtc NYtn1 u.... Ia otMI' VDl'dat .. ...,, 

thli7 ....... lt lD • .,t, eat 1\ la ~ ... U'I .. ._ 

stoJa an4 .... .so. ••••• ml tJMir'Ye wftNCl UUll9.Mi .. 

.,.. ~ "11 ta.a le Mtmll7 ~ Sa .... 

I ... , bov *'• mt 1\ nrstee • u •H~ tha\ a 

part.la1a "°1114 ..,. pt, 11p once 1\1• 119' --. .... · . 
. · .. . . \ , .. - ... ; 

t .. --
.- .-?"!! .. 

.l :-·.. ":" : : . ' .• • -~: ~ 

01s, '°'' ,.. oVab' tO pt Oftl" t. .. du\ '11ov1 aftll. 

1''• ·,...u, blomc· . . -.... ,. ,· . -iL,;.:~_; :~ .. ·:~~~if~~~~:~¥*~~~· 

., nao11ecrUoa s. ... , .. ..........- t.aaa\ --.. 
_ . . I . . ~ , · . . "'-·i,.·. - , . · 

._.,., dulV nctom ot • r.. ........ ·s.a~w· 

-. . ........ 

, ... ~ --: .. 

" ... 



_j 

mn, ps.-.. • ...uau, ~that,..., m1 w.u 
(oonUmed.) 

YOICla 

Ltm1 

LIIBl'1 

cocm1 

YOICl1 

V.U.1 .n et 1'9 thr11 tewU.. ot lt Sa OOMa ana ,_ ~
-tba, ,, •• "" la ti. ....... ' 

lov ._, 1°" baw llll•Dll lakel .. rt~, .......... alll'lll'llm~. 

I Jut 4oa1\ Wiik ftq _. ot it ooaU pt tuk, ..-

- i.- -·-

~ - - • • "'!--~ ..... ~-~·~: ~_::.;':·.-·.I'.- ..... ,:,. '• - · . .:.. ;~·t-."~-.-_., ~-. ,!, _,,.,·. •• ,- :-i~·"':>~~~-·-..:.. -.:.~-·:.·-: . ... _._...._..~ ..,.-

v.u, cet\!nc lalok tie .. mla po14ta, t\•1 • ..-.1 - l4tllt . -

.. n..4 "' It tblr9'• .,,, ......... la • ·-~ 

ot u-, u .... ~,_.:done• sa .. atJoato.phere, ., . ......,.._ 
- . '\ . .. . 

~ OtW tbe ~ cJ.obet or~""'~ *1Lll»b ... 

.,. .. - ..... Ide p:spm ~ et • ;>leti fl"a 

plaoem to ftD4 on 1t \Ida t. t.rmt I aboal.t tb1Dk that 

tnMrn Uxrovcb ~ •\ratolphire vlt.h h piopo .IJllitn-~ . . 



<=:......, ~ ........ 8tanbc .w.r on, ja .. --' ...... 

.. ~1e&\ _..,,. ... •bple .,..... .,., ,... ,,,. 

YOICla 

vrcmna 

\llCIDlla 

._ ada, '*' r ._,, Wnt m tat. to,_ f.a-t.oo 

,,. w.. ~ -~-·_..,_Jan .... OCllldusWt 

tor tll1- P'D»O... • d1cba'' ftD4 ~ i.at. 'l'lml~n 

la u. bellnn•nc .. 

...... JW 4oM DJ' oalou.U-U.. '° ... lt tbs. .. the 

u\ld'V - ., 1" woal4 tarpM\ 6-..-: - . 
'·- ·• -_-.!._·-~- .. _-_ .... .;.._., ,.; __ ..:-_-'-_-.-~- ~-.• _---~.: ".'- .. --..... :. ............. ~.-· ;·~_;/_~-:.~~-_-::..._-'"'_:.,,:·_~ .. ; - '"' .: •. ....... ..:,:-· ... v-,Y.-.. ~:.'ft· ._,.,."'·~-~yr 

' -· 

a.,, *' _. a r11~• ~ ~ Jflb ~ _ _. -'*'-
1\ .S.tla tba\ f!Ol'llll~ U1re)¥ to 119 ...._ -

. '·. t 

- . , 

.. ( 

.- -

tJ:m .... rq ftl.-1 - _, dnlatloa t• .. Vltbta ... - . 

~ .,..., - u th9re .. ~ 19 t1mte flea ' . __ 

IUl4 tbe:re ~ u, l\ .. aucb _,, .... the,. C08111Wt 

' .. -. 
. ~ "j 



V?CIOJ71 

tIBB'fa 

wrcrona 

W!CI01'1 

li'!CIOna 

LIBB!a 

vrcmrra 

Vo111.da1t 1\ baTe bee •''' • la &'Ill ou.1 I w, 1daa IOrl 

of llllitl"JIUR\ U. .Jft VAT 

-
It,•1 flUlte w1Uw. "•were Ole te ohaae tu GUDW 

olo1l4 tor 1utanoe, ~ t.hree 1ap, ancS eot .,.,, poalt.t 

tnoea ot the wtUne ot lt, an4 otbe pecpl• hoe 1' 

nob lonpl'. 

Cllt JU• V.U.1 OD tbe \bSr4 da.71 fw batuoa, W Vllr9 111111.m.9 
' ' .. 

to ce\ a'OUD4 tt, 1\ ,.. -- iuw-. 

v.u, Jft .-_ ~ w• oa ._ ~ .. · ~·t. -., tblml 

'f01I bne ihe tut ., 1W wr. th"9 dql, .. the Mite 

...... 1qUa ot t.Sllil lt h, qult. • W.t 1-, "4J~~ 

u4 uoonUJtc t,o eu:r llOt1ou 1'0U14 '9 F•"r va11 41Btd 

our t.Tel. ot deteat1cm. 

- .. 
D~ ·- - . 

.-. 

. J 

~- -: .. 

--1 

.& ,.,, ... 



Dunooa 

l.IBB1'1 

BACJDa 

LIBBra 

HILL1 

IEU/'001 

Did I Uldtintanil Dr. X.llag to_, JUtadq ~\ 1, 

~ dpa ,_ tor~ lib a .......... 

00 ot a1r1 

T•. 'l'be:r9 voal4 bf one "1date&r&Uoa per JO oo te' : 
oomd.a rq bllc.tgrwn4. 

It J01l ~ .,J'Mal lt throvp the di' ml tJcqn4 1t 

1t'• abr:nl\ ~ 

So 1t ootaldD'' 'be obec*e«, ""' l''• nl11 .. ~ CIUllftl .. ..... " . 

.,. 1t i\ 19 u:q JDOO. ot --· rq• •. 

Wba\ 1°" Me4 11 a lflllWl•• a 1a&e wlw ot ~ ~ l'ldSOllll\nl.Um 

• • .tM ma\ pnat.to.l Wnc l oaa ... t. J"&la .-pllatl oa 

beet•, la p..W. ,._ tbeJ ..,_., aha\ ..... tor • 2-. 

.., ,. oup\ to ae\ bmJ ana •tart ·~'tnc au. w. a. 
.-on or 1ua zi&ht INIVt mU1 t.he CASTLI Ml"lel atuta._ 

v.n, I tb!Dk, there are tuo t.htnp 114Ulcete1rilll la 
.... " ~ 

Tba nm 19 to '° .. a litU. to the -d.ca ot, .. Jane ~ .· -' . 
·, 



. '• ,.... .. _ 
• ~-~'lo. ; 

.... ot J01l ~ .ir.dJ' ... puN tlhed la .. lourml 

pbJdoal 1--.rob. !he m. peopl• -411 IWdSt1 oa '1lil ._._,. 

tntloll ot n&Wral ndSwt\lft ....,. pzocblatl la .. • ' 

and. oeme to the concl.u1cm aftat the1J' ........-, alll afteli 

uJrtnc cena.tn u~Uom abou\ the rate a\ "'11ah 0., 

pnc!Uoed, that. the "...a Ute ot ..0 .i.waoe 4ul to 

~ft io •• ,. Ula\ la .. to --- 90I'\. ot llC&'nDIClllill 

.rmoftl pl00Ma1 .,.. .. '- •·. J think tba\ .., ... 

the quqt.!oD ot bcv lone nd1oe.otJ:rlt71 oaae 1\ ~ 111\o . 

v.u, tbell' obnna.Uom WN -48 at Ule poaa4, 1m JN.-Lbl.f 

cm 4ecsaJ prOchioU "1d.aJa wre ~ ~ the •1mDIM4 .... ·· · ·> .. _ - .. 

; .... , : .. : .. ~~· .. 

m1mo1 Tlt.1a t. i:ao\ a olou41 theee are •tural ndlouU.w.~~ 

llU0001 (1) Y•• 

, ... 

~ ·c i~i ~.~~~,rg~ 
, ..... · ... ~ .. _,, . ,._,,.,., 

.· ,. -



V.:U, I t.lkecl '° tba man 1ih> wrote that,· aal 1- _. ~~ 

Ce tan tba\ tb1a Jdcb\ be uaecl t. tlMa wor14 vlAe PIO 

1\ Jd&b' bit tbe - _, v:lth ThEma mt laJlr Mzie - I llAlhl 

vltb \be fncerlal> Oil that - 8hearw, ... la. - tbs 

tol4 u about lt. Beltft he left - .. _ .... , ~P4Jm;qu· 

ha ,_w 1io a•t out. ct that •• people wre uf.Dc tJda tor 

1'0rl4 1d.de pzo~ 80 I don •t, Jmov what.ha w oaza N¥ w..&wv.. 

rate ot qthlng1 a1x amt.ha an4 three smth8 or \c 4qa 

1Nft - became I~ v:lth »r. Veda' and Colonel~-· 

1'bet.bez' then 1- ADJ' UDlfona W'lhf"I ou\ la the 1'»le &~llDJMn. 

u4 OtridnlJ tba.t J'8doa la DDt &0111& W •aw f. ... 

LIBma Colonel 1GleJlan1 4o J01l Wn1t 1\ pou!bl.e Gw.\ U w tsal nla 

ia ChUe an:\ TbanbclY1JJc tha\ f.a .n4iolioUTe th&\ W,a . 

atutt ta.\ bu.._ below ~.ooo tee\ .u ot th. u.t . - :~-- -_<:~; .-- .... ;-,_ 
. '· '.. ~.Yi··..:. • • • • - ~~ -' ·.-~ ~.:~ • -• • • 'i_r,:.-:_,,,·t.:.. ::;_"'' ·.i.!-.f..,<~..,.~-"'~•;._ .... :,....!._ .. ~ ?·".: ,,.-t,.1..; ~ 

BOLZKAllt 

' 
!be WWI' to tba\ la w ~ ... , Dwt .. """ .. 

iao lo a tbba l1U tha'1 Cc1da1" l\ le Mt. baM4 • tbs 

na»rt. ot nW' oratnc tim the axv-t .s.oJa we i.... ~ .. 

oarnl.Wll. Ve ftD4 t.ha\ f.\ .... - to lie a ~ ot the Rll'l~ 

iJlYc'daa llov .. 1aok ot bu1l4 up .... la 1a thb ~mtll .. 

I 4aa1\ bow W1t 1ft thlnk that Wa le a ~ ft9ac* 
I 

atone• 1qar up tbere. ?ou Jd&b\ tb1nk ot th&\ .. Wnc 

tomq &trlW ad tJMn u oca!nc &ND ~· I tb1nk 

la U. nlchnoe of ~ sett.be em. ndlouUft -..boat. 

ot our preriom tuts. 1ov wtba 1\ la •torect u, tMr9 

I Just tbiDk lt la a mer\ ot soa.,...tnc pro=••a. 
.. ' 
.:, 

, . 
;; 

~30 



..IBBta 

HILL1 

Vha~ w an demt.taa 1a 1dlethor 1\ 1a 1'Drth tak'nc 
ot ra1a en4 vha\ w ea 1ema t1'ca It.. lov w ban• 
~ JMtcdq t.ta\ u... 18 to be ... tiuioa 

w oan•\ aoccnmt tor. lov ~ th1.a la Jun poor 

or aaplJ.na1 bit there .... to be 1KDe nidence that 

ct th1a stutt 1a al•aJ.nc• 

!be .... \ecdm1.qllel wre 1IHd tor fmble,..""Pi>ez' u 

u4 there la a 'bl& d!acre.p&DCJ. It there la .tutt ab 

~lathed.r. The --' 1 st.i, plaoe tlOUl4 

htP in.i., 1\ .... to., Coloml. OtooUl'M1 I 

wat.ber wahea ou\ ot the bottca ~,ooo ten a lot bet. 

1\ doa the na\ of it.. 

. ·::· .. ~-. 

L • 

'j 

. . _, 

. , .. 
- ' .. , ' . r·. "C:~,..,.~v 

: i . ... 

• 
halt 

the 
i 

--· 

.· ... ' 

;u1 



!IOLZMd& 

LIBBTI 

Up J.nel •torap. for aaapl.e, it ta RONible tor M 

proJW a reuoaabl.e wllaal•• fbq ca brilll •w.tt 
• . . 

*11 w .., a Wlft1 'D.ter Jl"OJtt elJ'craMtancft aD4 &i'N 

a wet. !Mt la •ltbir aa &J"IYMD\ tor°" ._son la1&la 

I thlU t!I&\ it "°'114 ~ lntereatlD& to not.lee t.bat it &1 

latonattOD ~ t!le 4S.atrS.lnlt1oa. 

I \h1at tbat • ogpt to ..-~u aA.YbOti \houcllJ iu, are •UI 

to ..U. Yosa b&ft & at.&Uoa tJa 80utll Amerio&, dodt 10fl1 • 11MD1N4T 

BISUIODs Y••• 

lOICll 

Lmt1 

B.ILt.1 

IISIDUDI 

llaU tbe ..uur...nu and tbea p OD troa tbere u4 ... 

caa URlata Wa partleular raiatall, vbetber be bu to 

4rt» or 1IDUllla1 t.raupon aoron t!le equator. 
'1 •• '"':.. -~ 

.. :'-.v . .;:·: :-:-·.f..~4t.~~:"' 

~ ot ra1afaU al at tlle .._ U.. taU ftl"7 .tauU~ lft n.tDtaU 

•aniWDU '° --' ... u. of ..,. u. ra41;...ts.;!tj le nlaW te .. ,. -,.: 

.. Ma eharta plotte4 where tbq baft ~ tram 4 ... ..,..., Muunmnta 

an4 ra1atall. 

ft&\ laaa beeta done at UpMot•botbol.e. 

1tat.tou aroun4 t.lle eowst17 to go CNt vbla prectplt&Uoa 

colleot. ra1a at 20 ll1zmte lntenale tor tba 4untloa of preclpltatloa. 



&ilDDQD1 

LIBBta 

GUOOll 

BOUJWh 

,· 

OM 'hiaa t.bat .... to • vo.&14 be ftl7 iqortad la •1blllll't.1Lw 1aow efttef.eat la 

7oar Mtho4 ot eollectloa. Tbe UOU\ ot 1tutt vtateta l• 

Jut toot ~ ou.t of ti. bat &D4 t.lda 11 eoMthlQc t.bat 

control qutt.e aoeurat.e17. Ve voul.4 baft to ... vb.at t.ba 

t!lft we voal4 be able to &t leut pt rt4 ot OM 'U:DCera.ui-.:iir1 

I Wu tb&' 1t 1• ft17 illportant to 41n1nptn betveea 

l>roup\ c1ova b7 rah an4 •tuft tbat 1• not 'broqllt 4otn1 

ab9olute]¥ oertala that you. haft u.o .. iwo cateaorl••• 

l 
An4 tldl la periods of qu.iR ltbeD 7°" 4on't. baft a lot of local, WUr~· 

n41oeet1ft cloQda tl.o&ttnc aroun4 4lar1n& 119rioc19 MtVMll W.ta. · ·· .· ' 

r: 

· I 1ttll lloJ9 t.bat ... ca think ot Pli8 w.t ot ulna 019n l~ abonft 
: 4-f -~ .,· ~ .• ~ ~ .t:=: ;-~~~:.:i~ .. ;.~ ~ 

... :; . 

Vell1 tt 1011 m .. ti.\ al Mft a •"18-•'- lea Bo ......... ·'• a,erbea\ :' - ··· ·~ . 
• -- • • j • ,;:~~{;' - • 

\ 

VOil'' bellt lMtoauM.,.. ... , bov wbat beight tut 8tutf 

!hat'• ricla'· it ta 110 uiute tu• 10ll 1aa ... to tate tG1 

top\~. u4 1' l• 80 014 t.ba\ 701& haft to take 

ptekel ., n •. ; 
~ ' 

I 4ola't vant to be ue4 u an argumnt •se1ut w111•1 Pl'Oll ... ~ but I do 
0 

t.'lliDk that, ...,, a baJloa. --..u.raent ¥O\ll4 tell u &bo\1' bow 
~ 

tlMt ~ ta 4htrl'b\lte4 vitll alt1t114e and a,ybe 80lli8 ftw.~. 

wberl. w aight be able to pt ao=e rat.ea ot eca-nng! a& or 



LIBBrl 

VIXJ.Ua 

--'• Iba\ I• tatenat.4 ta tindtnc out 1• vbat tJae 41 trllNUaa ot 

ru. matt la vtt1a altltW u4 bow lcaa tt 8tqa t.Ure. 
d 

ui. to baft eom m•S•l proaraa ot NUoa aot1Yit7 .. LN~m·u vhla 
\ 

atpt Oft~ tllla. D19trlbae tbea arcun4 ,119 earth or 

tb.18 tort. ro.a oou14 pt a ba11ooa 1>rocna1 oa a Ye'rJ ..... '"4 

1'0Ul4 &b• JOQ 1tom H.ea kt. ti. tocu ot tbe pl'O\lea 

laow moll 18-, tare aD4 nat lta 4l•tr1butloa la an4 vb&\ 1t• 1ou tram 

the at.oepben 1IOU14 be. 

DU I 1184entan4 10t1 \o •aa 1a a little dittun\ wq1 

tblU vbat larrJ Manti "-' W VOD1
\ be able to UH \b1a 

tute7 ual.1at• ot atttuatoo n.tee wt tt wU1 be 8o.I «t 

vbere t1MI -t.ertal £098 wblo!l ft 4o D0t at JNIU\ !aavet 

ADI U- 1°'l ea Jut \Juoow -44tt1aaal Upt u to ftetber 

ll01WJR ot tbs 8tep!ova la 40Ge _,.tl.J' be rasA OI' ~7 l!IOl!11!'11111111La.e_ .!bat 

monra1a ta extrwJ, S.,Ortaa\ beowe. f.t We la atntoa:DJa. 

1\ bu I°' u pt 4oa trta u. n~re tct nta-:--.r111• 

tbat 1°" bft to t1lrow liP\ oa botll ot tboM ..,,.nlw • 

. • 

11..-.w t..,_; ~tna• 7ffter4&7 u4 u.atore I b,;.. u ..... ~ .. ..,..11. 

r Jun 4oD't bellne a maaber C&ll ~ expre•• thl.eca;ple 

vbole probla. Comprlaf.A& a vbole range of 8CMth1n& tb&t 

ctpntte ROJr.e to tbw14antona. Tbe7 all enter lAto W• 

"' I 4o thlu that we haft pleat," ot ert4uce, h41rect • 

. ::'". oi:"~-,,..,f • Energy· 
· · .-. Office 



·-
VJU.181 

m11>001 

c 

•"" -

• tu at.wpblre S.. oaiUJ.e ot aiat&Sntaa •tratifteat!oa ~.w tor loaa. · 
• 

,ertob of tt. .. lhowa. llOiatve ftloh arau• ..... ...._ 

tbn •• otber t1Ma 1t 1a capable ot aoin& throuah m-tlOlu Oftl'tuatap. · 

lit.Mr ftrt1ca117, b7 •au ot eODTOCttoa, or alant-vl.M, '7 MW ot " ' 

a41a'baUG }>l'OCelHae 

I tll1Ak tb&t W all a&ne v1 th ¥0U Oil that 1 t la ftr7 

tluwP a -le nap ot Tarlatlon. 

Ve wU1 torep t.be 1Ad1Yicl\lal nROrta ot tbl c~ttff Wall~- 1Ja tlle 

t.atereet ~ ptttac a 41acuaatoa ot GPrlel atarte4. Aa 

&l.na4T tnov, tbe eoael.wllou ot the 014 Gabr1•1 report 

VOQl4 require ot tbe order ot ' a v;,' or aroma4 lD' ..,.,.l4MI .. 
1n'lac ti. vorl4 q to a •mna letb&l. • · lle.,.1 of aJIO. 
e1.anlttcattoa _.ttag ;,eatel'ISair, a calculattoa et~ 

. ... 
I 11D4eratu4 tblre vu aa. conatenat1cm nprdtq tlle ;. 

·,c . ...... 

tbat 1\ Ma beea 1roae4 .t, u4 I vou14 llU to Uk Dr. 

Dort, t.&1k - ~t •. 

w ctn a .-- · .; . 

. l'• '~-~-- _,/. __ :· '~~~: 
~ - • ..f ~ •l~ ~ 

. ~ . ,: . ~-- ·.:·. :_ -~g1~;_: : 
11oR of u wft ratlaer ptrturbe4 at~ vtde latl~ ot n•~la wld.G . ~ ·:{~,; 

ven tloatba aroaa/11 al!·• DR nre n.tMr w ~ 

aJq .. ttai~ ftpn• 'Inn &\ ].eu$ W baft trie4 W 11\~IUI-.. 

of \Mae . One ot tlMi quatlou wb.leh ve 41ecuH4 (W. 

LarltMa, JM.eber, an4 JVHlt) 1• tbe queatton ot tbe tole 

letbal aoae tor ~ J'a79 u eoaapare4 vtth alpb& r&19, an4 
~ . 

tblnp to go '7'"' tbe arawut vhicb w tt.mU¥ d.HS.4-4 

,;..,, .. 

tollo"1ng. !here 1a en aoc~d tolerance tt&un tor ..- l'&,J'I tor whole 

Denartment of Energy· 
Hi'.".+nri::i.n's Officit , 

ARCHIVES 
• 

. ~- ... ..,. 



CONA!ll 

\oct, n41a'1an ~all ta !'00 Ill" per VMk al 50 Ill' JH' • Sow l"PJOM 

,_ MA eqatUbrl• ot aiJO la 70V 'bonea, JOG - an: 

of sr'JO JCN BM4 '° llan ta all ot 70UI' laone9 111 order 

,over of cloM. ft1a la a ftl7 ablple •t.ter of arlt.lmlt 

electrou ta •lther cue ao tbl;r are :parttolea of low • 

u4 lt 1°" baft uttora 418'rl.WUoa1 I nnou 7o.L abOl&lll 

rtpt mmber, except tor one thlna, ... 11' 1 th&\ rmr 

DO\ tbe ll08t Hnaitift orgaa vhloll 70f1 ha'N 1a 7tN.J" ~ 

IOM la M&nt for tm ll09t HUitift !)&rt of 70V bolt.T• 

aD111Sa tint. U 1" ..... tbe aw tolerance 4oM of 

Wa tl£U1"9 OQ&ht to be 10 a1crocnu1.•• ot ai!JO UU:"Oll4tno~ 

Ia t.hla oal.c1llatl0ll w unae tbe U\1&l T kiloanM ot 

\b&' \be 1oa1sat1oa1 t1w maaber of 1ou tantna, le la J 

wa, ftialt la nq Dl&J'l.7 cor1en. 

; 

I aat JOin on tllat oae tlcun bu bMa UM4 tit p fl'Qll i ,-. woa.14 5" 

p&l'Uftlate 41atr11N\1oa in boM, u4 W. 1• a Yalu of 

woraa, W• l• not a good ftl• Mt t\ 1• the beat w Isa 

NT that the ar'JO ~be 4epoe1tM not la all tbe bone 

1/1.0tll ot tbe 'bone ot t.ba bo47· 



LIBB'fl 

LIBBtl 

~ .... i,, la. ft'q 10llDI ia41T14111L1. 11 Up) 

lnel ot ai!JO ,_ WOG14 &ff a .,,.. or le• mattora 41mT.r .. .-
• 

a41alt1 I RPPOM1 1'0G WOtl14 pt 4qoaitlmt most~ n tM 

'" .. the ... laftl ot ai!JO ta 70tU ealel• ti.a i!d9 1 wouU a1M 

ntn 1ll \bat p.rt of 1tJlfU boM vhlo ta ncatl.T 4epottt 1 aa4 thereton 

7°" voul4 haft to pt tlM9 NM leTel ot ai!JO per cal.et• 

ra41olan1Y1\7. 

I @.tU that IY&U bu Co\ ._. uapll>U•i.4 enS-ttou 

bot iJ>OU' ot calol• ~, ill tM bone tla&\ ue u mell u 

.... doepo81t1oa. I laawa•t rea4 the pape~ u4 thU ta J 

I baft Mar4 .o I~ that lt -.q ft-q well be quite as&IWl\&81M~ 

41a\ri'"1ttoa. 

TM-. tree patla of tba 1'941attOG ta~ Pou\ 0119 

Th1a ta 80a"\ ot a-..rqe. !ht.a voa14 be a 90rt ot--. 

v.u, ,_ 'ba.,. abon tvo 1111.Uoa -.oa ••rv loeM• ~ 

cemt.wr tor tan pantol.u • ._ tM liatt ot U. beta lrl*d.rl• 

2,000 .. 000 'f01'8J ,.. ..... tb&t tile &ftzqt _ ... loo kUoYo. 

kllnolta U -' t'li~ a tut parttei. io' ~ Pt 3~ 
- f 

pcr-~"~""~"t rif ergy 
F:-~--~·.-~~ \;Fice 

• . ... , .... 
.J' ~ 

~r ~· . 



&OLC»lml 

LDlf 1 

COMAlr 

Um11 

COMAi& 

K'!Da 
( 

SOLOJl>la 

"· '··~ 

I bana•t ••• 1\ but I voal.4 oonaid.er tat the11 an cta alttou ta 

areaa larpr tllu I .S.loaeten. 

Vba~ t. ti. 9CWI 

!'beM are rather '1"08• etructuna, oa the or4el' ot 0.1 

Ttwre an attllite1¥ large apota tba' TOU '" vit~ ~ • •• 
M;prq, ta•t tt true t.bat tt 70f1. ll&ft a eonatut leftl o 

• 
acthtt71 

eoutam tllrougll 70G.r lltettme, all "-1• 4oe•ll't •ttert 

!h1a 18 n17 true, an4 it JOG an talldq 8od that, t ..... ,w 
.... 41strtbuttoa. 

-.j 

:f 

I Wat \hat w eaa usue lat•l.J tb&t ra41oaot1n at.au 

the ... Va:f .. aomw410Mt1ft &WU McauM "-boa, Ola-"~""' VO\ll.daJ\ 

botr tbe 41tteiun 'Mton tU, are c!epoa1te4,u4 ha vba w. b1U"A.Mto~1 .-~;;· 

I haft aa....a that atrollt1• 11 .. po.1te4 t'lle .... vq_u iua u4 th&' 
tun ta ao Utteratlattoa. u Jo.a are t.alldac ~a 

.. 
vi~ \S.. tlaro\IP a utett.m or na 1.eftl eonata\ \mv11&11 

to ~t\1 let. u .., I •1Ds.t.n ot W. •terlal, \Ma 

•*" wtlat the 4et&ila are. 

I Jue' 4oa'\ bow enoqp a\>o\lt anatCJal to kDov "bat tlae tra 111-

•PFO&Cll to tbe bftatop~llo ·~ 1.AYOlna. l'>oe• t!aU go 4ova oloN 

to wen 'tbil n4 celll an 84- or AOt.t BeOAU.M 1t ta ace• 4ow oloM 

to an t.be re4 cella are aade, tbn 1°" llaft got the prob ot tDhch• 

I 4oa•t bow 'b\&\ it. OU&}at to 'M tuea tato acetOWn 

a3~ 



( 
l!SWIEll 

. 
Bl!DI 

I tld81 Dr. Jeti.j th&\ tbt ~ l8 8QleWa' •1.IQU 

tb19 ta aa tnrtca\e oae v!aleta u. beea vorW oa '1 a •· Mll!.a 
, ·~" 

ra4lolocl•ia an4 tM kUoD&l Ca.d.U.. tor la41attoa Pio loll aD4 

.. rlftel a the aoceJtft t.olenaoe fl.alln t• "'1', vbln 1 atOl'OCUIU, 

vtdell CCIM8 8°' froa tM !l()O llill.J.J-oentgana pll' week bU$ 

ot the racllua ft111Pla1 an4 that bu 'been reCOJltlrmcl b7 e 

Y&rloua ~ troa BrUalll, toe UDile, _., troa Cuada . . 

turther e.4optet 'b7 t.be Intenatton&l. C011111••1oa ao tba\ 

Wilk, acMJt tb&t u tbe •tanclanl to vhicla ve an .--......_..._ 

-
.re•te~ tM.\ Ulen vu a tutor tlft Sa'ettfftl'ffMU 

'l'ben were tvo •t.anaar4a, aetual.1T, an4 t.be7 an not nti . 
b7 aboUt a tutor ot tbw. n. '°° a1l.1J.roeat&eu per 

to a ..- rq tne ot attuttoa. 

!DI a.u1v t4 t.•tuUaa a1aa1 ta..~ Uuk te 41tta....1.t1\Ma t\ s.a , ·-

aloaa - ... ., tnft. . 

So, wt a tutor ot tbe or 10 tor alpha ft.¥8 u opp>M4 to be\& n.ra, 
u4 thl9 le "'18\ 'bee&UM ot the lDIN&M 1a t.bia 10D1nt1co 

Na a1eo 11 tn9 tor beta ~· 

D:;::-,a.r+...,. ""t E:nergy 
: · -~ ~r·.., Office 

"•7"" f"\ .. ' .. ~ .. ) 
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CCllAl1 

ll«JHIRI 

,,~ 

! 

-· 

. •' 
ta ..-U.Q-~ toleranoe ftl.m eale\ll&W \1 tM t.vo tbod.8, nr. lucber, ,. 

I t11111k ... , at ftr/ el.oM 1t 10I& JG la~ t•~ ot 101 vhloll la what 

-tM IJ'OGI laal AoDe. In ot.U,. vom, '' 0CJ1111 O\l\. &lM•' 14eat1oal. 
.. '·• ii,~- ... · . 

tnto aeooaDt 

thit ratlo of enera ot n41• aa eo.pan4 vith at.ront1a vhle!l la &b<M\ • 

101 u4 tn a4d1tioa tM taotor fiY• tor etfect.1nnea1 ot lNt.o,U ftl"9\la 

beta '°Ple•1 JCN ea. to fl.Te ai•rocar1••-·vb.1c~ c.rt&i 

the accurac7 ot theM numbers. 

VOJ'D4 Ult it ii the OlllT OM wk1oh uiata, an4 iM gene 

that of 1 as.eroevrle ~ burdaa tor a1"'J. 

w.n, I \h1U t.ba\ 1\ .U.1 a clltt.ftAM wlMtber JOG are aoiac to talk . 

.... u. •wtt .,... 1Dto .. a4al.t Yitll • bone tonet 

al~. .All 1' ... 1Dto tM a41al\ l\ ~ ... ' . 
tM 'lam, ul 10ll baq to tau a wntia ot 10V ttauw 

4oa to OM alol'OOvte. U S.\ la for.94 rl&h' traa \he .... .....--.. 
.-

\Ma ~t la attl'llnatd to all tbt boM, aD4 JOQ vau14A't 

taoto.- ot ten. t\ .... to • \ha\ tt. ta ta aoeeaeat. 



Vllftala 

D!lla 
( 

liiifDI& 

BITJll& 

Y 'la 

. T~!~ "' • 

bqtwt91 ti. aooepte4 valM ot appJ'OZiateJ.t tkree-iea~ 

1• lNaM4 ~ oo ooeupe.UOD&l. exponre, 'lr.ovrrer, 

IDterm~tonal ca.lttee oa. Intenal. .DoM Jiu an Mn·-~-

..... ftry liUl.1 that tor llt•U• exposure tbe7 Will 

ot one-tell'Ul ot tbat, 80 1\ neu aore appropriate that 

ma a ~ aD4 UM a ft1ue of om•tftt.ll ~ llae •J 

the cue ot Wlitora 4epo9lt1on an4 ue tbe 'Yalu ot l aiaf'll:l1e11.1~e vbere 

7tN. an MkSq \be COQU"S.aoa 41not1¥ vttla ra41ua. ! 

potat om aleo tbat \be~oa fltll radiua u not ..Ula tbe WJ lie 

indJ.catff bere but l• ude exped.Mutall.J oa -u -...-141 1\ la~· 
""'1 

t.he nUo ot . .. :- ;.. .. : 
~ ·. ~ .. ' ···.o,, .- ~-.~..:..~ .... 

tM etteob of stroatia u4 n41•-·are tbe .._ u the 

ot 1 lll•roevt• ot atroat.tu te -.-teilu et raclla. ft& 

ot tu to OD1 acUri\7. ftoee an the ~ real 

! 

. 
heart ltdore, wl,t, that CODC•otratect toatsattoa la.,. .. 

~ 

etteotl~, u.a 4111111 lonisaUoa. . It eozatra41eta, tor tu 

etatemem vh1eh 1a uuallT -a a~ ~ being mall 

tbaD. aaaa ft¥81 .and ao I an R7 t Jut cton '' QDdern:AA1•• 

tlo ot a 4oee 

.( ,. 
- .... j' • ~·-:: ·: ·:' 

I tlle: 

etteetb• 

. "f of Energy
Ii '~+r. "'l·~'s l)ffice 

' f 
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CLAUSI 

I 

210001000 YOlU. wyf- Mt& -rq ~r17 ftioll, llll4en1:&1lil.1 

Jthl• a ker aD4 tlai 1e aboat 600 kiloYolt• aftn.p 

la 9001 \N\ I cert.aSnq VOil'\ ~ ~ 
• 

:Doeaa'' & aoo4 4eal ~pen4 here Oil wb&t J'OU V&ll\ to QM 

ftllll accqte4 peraiuibl.e ~ b1U"4a fd l lliorocvie JN 

..rev tutor or ten, ao t.t ve are at~tnc to keep 

ve atiek to t.M l aiel'OGW'ie ttpret U 1w baft 9C9I 

atna, thea pl"OMb~ tea 1• llON nallstl•• than 1. 

Well, l nnt.ri to get a ttpre vhleh aCNl4 'be oOllp&l'd 

vbieb an a~ ue4 otber thaa a ft&u.re vhlcJa u 

'b7 arbltn17 a&r•••m• 

Well, tbere probabq 1• a l&tet7 tutor ot tea 1A tbe t 

per welt, too, ta•\ tberet Tb.la ta al8o nppo"4 to lat 

I·:~ ! 

I ft'°*. 

ti.pre tort 

-· 
~ 

other ttpft•1 

.-._...;. -.. .. . . 

Ate • 
. ,., 

ftne Jma4n4 m Jel' wek 18 Jl'Malt)¥ DR U fl.I'& a nal~N U Ollll-~ 

alcl'O&I._ of n.41-. !bat ta one a.gun comparl.80A-tba 

to tbHe taternal ..S.ttera to IP &1oac tbl oae-tuth at.ei11~ia ndl• 

lov u tar aa a nommUora 41stributl• ta coneenle4, I 

'be &11 rf.abt u •0011 u 701& talk about a inel ot •tront 
I . 

oalc:l• ville~ ta bet111 ~rather tbaa &ban total ot 

atnmtla, an4 I think lt 11 t.portant to t17 to elf•f na the ~ 

Depart •it of Energy 
Histo .".l']'s Office 

A• cu:vEs 

_. : 

.. _" .. 
' ~ . 

:.~. 



uma 

DJ10111 

Bftlll 

DDGD1 

t..ion ot lat•t7 or uoert.&lat.J' vMoll ,_ •rtaa ta "T 
: .- ; 

OM Wiii u4 tMa aaot.btr MA tora-\tlaa nat 7CN b&ft ..... .e .. ..-W hton1 ~: _ -. -~ 

Ull t.hat la vJt.r I "°'114 ltu to e&l.Atuate a Wlitora 41a 

Uk v'bU i8 \be ratio ot thU to total oalct•, aa4 U1a 

C&l.clua aboul.4 be all rlPt ewn it w bawe a aoawdtom 

Ill\ 1t 10\l oomil4er \ha ratio ot 1ti'oDtla to calciua 

HU ot tii'll'U tba\ are avatla.ble I tlda. Oae le that 

that ansu11 take up •trantlms •' the sw rate that 

calaiu. 'fh1• ill OJW Mt ot Ctcure•· -Secon4l.7, there 1 

ttpre1 14 tbie literature abcNt a couple ot otbier lnwat 

. ,,.,-. 

·-
tan 'Q atroatla. In other worda, there h a ho-to-om e~tlU. ~ 

--~. ~-,. ..... < 

tact.or. "'11'4171 ture 11 tb9 4at& tbe ~epr bu~~ 

Jun tht 41strilnltioD ot the nomal etroot1a ~cal.el• 

' -
' 

8oU 'bal a )dgber ratlo ot atl"Olltb:a to oalol-. 

. :t'.' 

•\roatl• •tcml 

to a 11000 cal.cha at~. Ia tbe result• ot tmeat!pto a\ ~. tlle 

ratio tor adlalu, tb&\ b rros 5 71ar1 up to 72 7eara, 1a t •• ,. !be 

• 7 t. Oil tlMt vei&ht ha.ala rather than ato.te. 

- '· 



ltRDDD1 

DIIODr 

( 

t.mra 

DIIO.Da 

?••· ; 

CCM&l.4 I baft a tev aore ot tJl»e ~ut 

For natval vat.er tbe npn ta aboGt ,,. ror na water t 18 about U. 

!be avenge tor \bl eartla • • onn ta abcNt '· ne &ftft& tor pluta

tbat 111 the le..-., wpta'ble1, &r&I ... , .tftff1 an4 bu 8 11 &bod f•. 
- * 

I01la Ja~M ttprea are rather 1Dc02,plete. Mari tu 
-

... .,,. Oil u, vbf.t be cal1e4 proto-1lbtorte, 91*Sbena• fowad trai 
592 to a,u~ J&rta per aUUoa ot .troatta. U•lB& t'b9 _.,_ ot 

,7',000 parta :per aillioa ealelaa tor America.a hmaa ~ 
- . \ .. ,. ~ 

ratio ~ °"' w be • T to .25. .. ai..o nporte« a .-..~· .oa aae 2~ ::,- ~;: ~;l~ ~:oe-;~-. 

JftHd ~bone, a t1bl&1 ILD4 the J'QU.1.\ tbe~ le a.a. . 

ne .... ,_ t'Nlft aotuallT. . &lenll tw tla&\ rage traa • 7 to ·2'· 
.a;,. ' 
• I . 

laa'\ t!atra nuoa to qua1Uon thoa• ld&k aabere tor tbe 

vatenr !heJ an .... tram that oae "Nq ear]¥ imffttpt 

Vlthtll a r.latlT•l.7 recent »11blicat1m ot tbe l>epari1M4\ 

tiler atill retu to tM realllt• ot Ro'bluon 1Jl 1917 u the 

414A'' tbqf 

' '~- . 



mma 

DICD 

~ I ,,... &ft.t.S.nc at., lnoll aho na ... nok1 -

felbpera Md t.bSn,p Uk• i'bat.T Sow, alllO eoll 1• roak 

olq, and 1' la ffr7 hard t.o ... wh7 there eboald h a 

tol.4 enriobmmt. OY• the rock tl.O\U" whi«b I t.h1nk r"4e 

aamlh 

. 
J . .. 

• 1eu\ • Mrf.Y&UAa ot UaNe ...u ......... ~ 
Talua ot \M ......,....t. •• 

toa ... t.b4I v&kr Yalu \here, 90 aqbe the 9011 r.pre 

near]T ti. wat.v Yalu, ed the dMper J'OCk9 not. 

.r.~.~ -· -· ¥' 

... 
.. :.,_· 

·. 



I ""1j Ub to po•' .-e oaatl.lo\1.nc data. 1 d.ontt, 

eoaroe ot it., I ... \he .iu.ate llOVO•• Odm, troa t, 1ld•...S.'7 

ot '1.or1da, 1D ltsl pabllahed 1a •SGimc .. 1om won· t mW 

doae tor a Doot.or•a tbeld.a, l bellne, 1a vb1ala 119 p;n 

Wa. Tfakr ln\o the ooeau boa t.h• r1Yen bat ate.\ 

d"J*"'hl OD \.he d1110lYed stl'ont.18 - 2.2 jMU"t.I per -

at.Ga pu ~ - 1n -1.l.t. ,.~ and wloanlo orpu1 2 • ledl

..rt.atlan trcm the ooeu bad a value ran&ina traa, 1. f 

ci.,-vU.n& .upaa vhetber 1t. vu am:idstone, ahale, U..a , re4 cil.q, 

It. 1a a rat.lo ot at,,.ronU• to calc1• 1n atou,.,. one ~IUlal'41 llbloJa 

I bell.Ve 1a aouai~t ld.tll tJae ot.ber, ud he quot.el 

9Q9 JO t'o..U. ot oo..D lit• troa t.be earq pal.eosoie 

u gl.Yia& •al.u•• :rangjng tra 1.4 '° 10.s, al.Ulough oDl7 t.b;tee ot t.MM 

!aa4 Tabaea &l'e&t.v t.ba 4e It. vu Id.a t.b•.U \Im tM 

.t.rcmU- to oaloS.- ill aeolo'1oal O)'Olu la apJll'Qd.-

to..U. uS.q a apeo\rograph and obec1ce4 t.bo&e ftrT c1o 

J.ndepc.tect. atdarda an4 •t.hoda. 

TUN are no 9011 analree• u lri•ger NiY•• 

about. a~ or mo ace, and t.bo•• old analTae• that. he 

Oep2~t iJ"t 'lf t:n-:;rgy 
Hi3t r'2::'·s !JY!fce 

~ ,:s:~rrL3 



u4 19171 u tar u \hq Jmaw, u-. \he •It. noct. oae• that ban bee 

...... .. 1 lappoff .. good u llJJ'• 

l talked to Dr. n.S.lhv a\ th• Geolo&ioal Sanq -

_. Y_., ekept,lcal abotl\ t.he wt. o1-d cal .t.rcau. 

Jrr nidmce I Just, put. wt. 1n Ml.t deleM• 1• bued en 

vp-t&ke boq w :aal ot ~ - u oospaNd llith eq cal 

al.so \U mdopnoua, IO W feel Yert det1nlt.q t.bat. 

quan~tJ.nq 1n alaon t.h• ... "'1'• Ot oourn 1t 1011 _. .... h&T• 

dittel'tnt. traoti.OD.1 1n t.be eoU, although 7W tlW:k 

would MOV la t.be ..... obemlcal at.at.• u c&lc1uf, Wt. 
-

poaaibl.T be a tl"&cU.onation t.lWn, but. oert&tn.1¥ att.v 1 &~• t.o thl 

uaSMl ve tul that. t.her• 1• DO trac~Uon. 

1ut:aap9 w OU&ht to proOMI vit.h t.he cal.alat1on1. 

ha.'H an 1de& ot ~ the 111lOC'ta1nt.1• are va c.a d1 

~. 

.. ..,. 
!'lw nm HOUcm - )low 111A &Qt >able oalal• there 1e •11. I 

ud...toocl 7ukrdq t.W tJd.a 1a ..... "° be 1 put. thou .. 

- 1a ~ oornot.I 

' 
at t.be V&U.hM 11el4 st&U.on - and ~ - 1t 1W ha4 

cue .. , vb&t. &UeN woul4 1'0U ll&k•, and ., 1\. 1• not. terr! 



VOICI 

I- -'U'HI 
\ 

1\ YU'iu t.r•m4oaiall' t'l'Oa place to pl.ace. Wh&' I 

U ,... appearecl \o - to be \be ms\ Tali4. 

bll~ labl• cald.• ..,. be equal to t.be cald.ua \hat ... 1nto ;r.a .. 
!!ala la &T&i tot• oal.o1111a in \Ulecl IOU d mU \bU 

oult.lY&t.1.an. It la Ju' lib J.rrt Hill t171n& to t.ake 

data, the DUllbezt ot plMe9 ·d vtd.ch 10f4 h&Ye lla4e the .. ~-1' 

!a UM mall per\ ot \be eanbta artan. 

r ... blt. W haft lt ft&und tor aTWa&e plan\.. ~ 

uerage - bit. Halla• vb&\ 10" are do!na• 

I• W.. &Oln& to atteo\ U. nmbezo ot bolaba Unearl.Jt 

ot OOVM, ,_ .... lwtna up to eotlMr quest.laD 1114 

~ the •.aw a\rmt1• la '8d.t'oral.T Jd.D4 v1Ul 
- -..,_,,.,.le oa1o1na 1lh1e!a l \ldJlk walA '- a Ide quest.laD 

ftd.a .... • the ... raoe an4 the plant• J'01l are t...Unc 

-

doMa \w or three fe9' Ml.ow, ,w VOQl.dntt. p\ .SdJJ&e I t.h1nk the 

at.tatt la PNttT wl1 ftD4 oa tM top 2 or 3 Snehea • 

. . 
PNt.tT w1l tot.be eo1l. part.ialea and the miw-.i\ l• ,.. .... '"~~ 

ar. tar.m baa .... 4lata on that. 

-_ 

tl:cp:: ~m,~:J :~ _·-::,:-·J 
~ ~ ; ·'- . '~ . . ,. 

~ - ,., ' 

.~\ . ' .. • • ~' ·.:J 



- LU·iQI V• laaTe o'-necl t.he aotldt.7 hca tbe 4-pJ"do 1-lba OT_. a 

,_.. ot ' ;rean .s oamo\ t1n4 _, ~ u.. a l/a 

to ' lnW.. - w.. h toa.n.r..d "' tb• plataal• extl!'at111.GB .q. 
Th&\ u t.M aro•• n.111oD produo\ aoUnt, ,.., u.. .....,... 
Jnot.b .. ~\ that. ,,. d14 ... t.o t..b - 0 to ' 

traoUon •t.er1al troa Snapper 1•leadl1\ with eo 
vat• 1D a ool1mi ~ vu 6 inch•• Sn ~ CMI 2 t 

Ut.v ~ 80 inohff ot leaoMn1 ve wre Do\ able to 

acUYit.T penetraU. the IOil a:q deeper the l/2 lnoh, 

The plaot.e ~ t.he bullan 11ill 1a&•n will oom tram 

vll1 t.hq nott There vill b&Y• Men ~ --..... ~.,,.. --

.. t.o pl.odn.c end ot.bv hmlll operaUou. Bove pro 

dittvmt. 11U.uaU.on here where plant.1 oan ce\ the IJW"<:JUW~ 

-_ 

Aa a dab ~ dar!n& ..teorolopft., ... l lnt•J"' _...._,.,, 1Dt.o \Id.a 
••• 'I<>. 

- eabJeo\ ot ""1oll I bow AOth1Daf Le\1 Ju\ Wee the. ot people 

.. ml~ 1' • w.. nave -. to "" • -. ..- ~ms.i• JW · 

want. to 1nDoOl1lat.e .-i ,..--. Voci\ )bat &ln I'*•' 
.sns .. llmbw ot llalbat 

That ta 80llllth1.ri& I dido tt. bow WoNe 

,na. MITCHil.L nw 11pre 11 ot 1 era Sr'° nu 1'0 .s11 t• people to *11111• 

pend.Aible do ... 

Depart· rd nf F."n"'.rgy 
Hist :a:'.'::; ;r:'ce 

• 

) c :-; : ';" ;::: ~; ;ltl/ fl 



Da. KITCHIU. 

-
"-

B&TB&. 

V.U., 7'00.'n Cot a lower lla!.t. now. 

lild.\f. 

1o, I a not. tq1nc to ge\ an upper lbd.\1 bU I • .rir:~ t. 1-' a 

nuonl)le~. 

I dollt\ know bow to~ an upper 'llat.\, laownw, _,.I -•.a.u. 

VS.th what I did ml mqbe 1flQ. cu then criticise it. 

Y01a tock total ~ of ar90 that. vu produecl eo tar 

ulUll84 \bat 99.99 per em\ ol it waa un&Yailahl.e, 1\ 

bring tM total popllat.1.on of the vor14 to 7 l/Z per oea 

madmm ,..S.Hibl.e t.ol.enno• l.nel. I\ wal4 ~ t.be 

jq,ulat,1cm ot the world t.? 1/2 pc" oeat, vunt\ th&\ 

10• -- OU\ with lu\ Diglat.7 .a...,"' that att.er ,.. aU 

t,he bomba 7CN dropp«l .. t17 • • • a'boU ' Jdlocr-
~.that. that toun41t.a wq into the bone ... ett1 

.-. ot .01 ,.. oc\1 all tbe people Sa t.lae ..-l&l Wll1d 

7 l/2 psi" oea\ ot 1\• ..s-~ ..... 
. . . . 

'" .. 

•• td.911 '° &1'014 ~ t.ba\ 801"\ ot tbb&· 

nnH4 to ...-. wu that t.be .t.roatiua wbloll bu bee m-.dlla· 

d1.t.d1Mt.e4 OYV a ' 1nc1a tqer. low t.b19 mtq be a "1'ClDI IAAl~N 

7. S illch 11 t.he et.and&rd top aoll ancl t.ben 'a 2 x JD' ll>. 

per t.CN and th1• works ogt, to 220 grams of cal.CS.~,_- -~ 

of Cl"Op 1an4. 

beMrb2nt of ·E. _rgy 
Hist0r!2:1·:, 'Jff e 

t,;;c .~! :' .. :3_ 

-· 
-~ 



'!llm w b&T• uad •seatt1117 t.119 ... ....._.. an4 tdtla t.heM -~ 

11\Blben 'Nh&t. I an 1a that. 4 -./14.• .U. - Ita no\ 

t.he n\Dlber 10\l want. 4 llllligr,... ot ar90 per IMl'W'9 vU1 

&in 1" 1a ~- ot 1 alenoooarJ.e ill \be boM8 ot adal\ 

~ 

YOICI Thatta 1n 20 7eaN growt.ht 

IA equU.iln-1• 

Bq I ult 70ll bov that COM• oat to 270 'ld.oro&JWU pv 

t.he7 ooaparabl• t1prqt 

( 

YCNn 11 bi&bv, l .. SO't'f7 t.o eq. ThS.8 11 150 -........u.1~119. _ ~-~~~~ ·. -... • ._i 

.u.., 1 t.birzt, la vha\ 10U ... 
.. ... -·. .. . 

!hat.ta Ji&b\.. 

low IUppOH I state .,,,,. .. INlllpt.1oa 1a 4lekU. 

ot oalda 1a t.b9 bone d 1 ld.erootU'l• ot .. '°, 1lld.ola 

m.az.ocr-, there.tore t.hU 1a 5x104 ot the amun\ ot 

F1r8' ot &1.1101& are oonrt "& to a fal ec1«U CIOAClulaa Sa ~ ldnt 

ot nunaln&• You are going to tlnan7 mt• t.ba\ \be 

at.roDt.lua dapol1 t..s 1• related t.o the .-,un\ ot ca.1.aha, 

la cm17 U-U up t.o t.be poini ot wert.ain opUaal oald.aa 

am~ that. it d.oem•t. bold. 

wit.ha e&l.a1ua deticiat. 

... . . " 
,. ... ~. j.J • J .. .__. j 

\I 
;] 

.,:-.·· 

' .. 
,. 

;>S/ 



( 

lt.roaU• 10• &et. a certa1A a...--unt. ot st.rcot.S:wl d.,ai 

JR J.ncr.... \be ul.ol• J'O'l Uoreue the at.ranUD 

a poSa\ of optbal o&ld.a int.ate. leJ'ond \ha\ po1n\ 

of mr• o&ld.1111 .SO.a not oaue a turt.hcr "41&ot1an Sa 

depoe!Uoa of a\roclU.U. 

What. 1a t.h1• -Sn1 •-! 2QC ot tu .t.root.1.uaf 
• 

I oouldn't. glYe 10G a quantitat.1T• tigure, except. the am-.,.. tor 

eJ n&l1 8how that u pu reac1l the optJ.aal conoc\ra 

that the nn• ot th• lltnmtia l•w olt u tar u t.M nduot.S.aa, 

1a at.be- word•\~ Ule CU?Te eon dow. lib tbl1, and 1 • lln-. vp~ 

to a oert.a1D point and then it .tart.• to level. ott • 'nte 8480D 1' =-

beba1Jac cac~ the ... u a.loium. There h & di.ti oe e4 vb9l 

J'o.l ge\ to a ovt.ain poiD\ 1A vhiola ~ bo4" bu it• .m-· · -a11ouri\ ot .

cal d• be1a& dlpH1te4 IJ1JT w:ldit.1oaal. calol.18 .J"01l gift ' t1M., -

ell wU1. be t.akc oat "1 aonUoD aAboda an4 the • &\ "-

pdD\ 11111 i.r. anotber \J'PI ot uov"'• ot 4epo8ltl.oa tar~-.. u.e 
..... · ,-;.-

quantlt.aU:n rel&Uonehtp h oaacern.t ancl 1\ wo.14 '9 at, u.t. Pof,d, 

tor Sut.aee, vb_.. tbe addition ot mre stront1ua lllght eep \be 
• 

cum ..s.ac ..,_ ..,...._ calcd.• voul.dn''-

Ita atraicl I 4S.dn•t. met.rat.and. I do not. under•t.ud WJH~t.r 1" an 

talJdna about. th• ratio of dapoe1t.1on t.o intake, or we 

t.lJctn& about the l'&t.1o ot tt.ronUma to c.-> c!ma, 

I ;,...· 

~ . ' ~ ·. -

f Energy 
·~'rice 

I ••• ;"\ 

' ,· ., .. , ' - .) 



ot aaldwa 1nt.ak• start.1.D& v1 th a low oal.o1ua intake 

UD1&\ ot etrontha u 1'* Snore&H t.be calo.tua llltate 

bMl dme vtt.h radtoacUYe strontium). The at1'Cllt.1ua 

JOU roaab & certa1n paint of calcbzm 1nt.ake then t.hh 

oil, UIC the addit.1.on ot turt.bv caloiua doea not cnrt. t.h8 

deposition ot 1trontiu. 

I t.b1n1r tld.a 1• a IS n,gl• do•• apel'imnt. vhiah doem '' 

tld.a \7J'9 ~ C&lculaUon, 1A other word• th11 1• eon o 

aau .U9A met that.'• our old ploture of a dngle doN 

1• ~ 1'onae4. 

"•ll, I could be ~ but I wul.d ~ tlWik the 

&JJPl1' in a ~ an1Ml. 

lot. 1lt)m '7f:'l1r MU of et.ron\118 la llO Tsq ....U ·oc:m:~lll to r-r 
caloi-. 

,_,_. ,,.... t.ruv ~ .. 

Thi.au• tdn&l• don. toa oould do \he ... Wac vi\h~......,.- 4J. 

u 1W took oal.dm. 4$ ins\eul e£ at.root.ha 8' 1" VCN14 

\be ._ rualt.f \bat. is an iaotope mt.all et!ect. 

I UdM tide u a '"mil! order oorreotJ.on. I tJd.nlt \hat. 

auch l2l'lf1nl grcuzid, I t.b1.nJc th1• kind ot a variation 18 

t.haa. othv Ud.nt.:• ~ ve aro considoriIJ&• 

U?RI nd• 1• a tbeorr related t.o vh&t vo diecuasod Wore aNl the po!n\ 

oa W1ch ve coaJ.dnft. 8&J"M Wore, noelT 1t 7fSf1 feel 

• i J 

- ' .. ' .. ·· ;"'~ 

'.~' ..... ; • l" - .J 

.~y 



r ' 

, 
~~ ·~.1'- :~' .A. 

Woi• in a cer\dA rat!O 1A i'flAijOdtl41A \.hew 

diUwm\ r&Uor low I ha.,. u.u-4 that it 1s 4epol1t 

rat.lo, -.. 1t. ia u14 t.bm-e la 808 mdmc• vbieh ... 

um .iroat..ta J.a d8poait.ecl 1n a ••"•I" raUo tbu 1a 

do1q \bereron now 1a to mate pcrhlps & all&htlr pee 

t1oa, Wt. one whloh l&Z"ff• with Hr. Caa:a.r•a tindS.nga, OOISU' 

\ha thq an U,Odt.I 1A the .-. ratio 1n vh1oJl \hq 

V.U I t.bla \ha\ at.atmmt. u inoorreot now. To., aind 

hcoznot, '9cau1• li Tal"iM d.,-.Mnc llpQll t.U par\i 

are uaiD.&• 

ill ~· 1- arguing about. realq u the tact.or ot 2. 

an& ot vhC'-. tacton ot 10 an ~ aalt. l\ .... • 1\ 

ocmea CNt. to an order ot qgid.t.v.de w.r. the oon-ecUoa 

pd.. Tbt d1tfeom~ ~ t.bell• tw ncahzea S.. a t 

doell1t\ aocoani tor t.ha\. 

\o OD9 Ill~ 1'"11!N 1, h OYV all \be l»OQ .. 1a the • ftlll' 

l hl't.b8r .., \.ha\ 11\ -. aquare oct.1.Jle\er ot Mil, ----

11hlob h lJ eubS.o etaU.mt..-a, wtdoh ! oaU 30 ~ of I am I aq 

thd. Mlol• SA t.h1a 1• 30 ~ u&11ahle woiua 
u.etcn ~ma to the ext.mt ot Sxl0-12 U.. .03 

l.~u vau ot stroAt.11.1il90 per 9'l• cenU.u\v and 

u 1.S ldl1anu pw eq. k1l omet.er or 4 alllgrua pel' 8ClU..to'9 

U t.he ana ol t.be eart.Ja 1• 500 aquan ~ and the ore '1fA1 ou 

pend.\ onir \be ct.S.re earUl 800 kilograa ot ar'°. One q..JJ~ .. ot Sr90 

•;' ,. 

. .; 
_,::., 



• 

Ia l' aeo•UU'I t.o \.te the ooan\ ot t.lae u\unl. .t.ronU tdd.u t. 

• .,.n ahl• U... 1n \be 8011 h..-. la \heae etlon' eU.ona or no\7 

It. 1a cm1T UO•HU7 M t.!w ext.m\ th&' t.M 1apt.ake of 

calaba m:r be dittenn\. U we belln. -.., ~ ._ -ft.I~ t1gvn 

trca thl• oolam. Tben 1\ 1lllOUl4 .... u.t. the IUoaU 

ratio in \he IOU 1• abou\ lO U..a Jdper \be 1a th9 

wblcb ooatndlet.. Jllo. Comar'• ~' Md U tb&' 

1ft oou1.4 \olcate 10 u.. .. moll Sr'°· 
'ft&coe ia Hrta1ralT ....P plszdoW data '- iDdieat.• 

.tNGt.1- -4 oalo!a are handled dittermtq in t.be - ... 

1D \be an!•l 1'o~ mil \ha\ la the tao\ \.ha\ at. the ~:111 

ld.Mra.lisat.1., la .otbw' "°1"U \Jae .... .., be .s.s1..,., 
\.ab a rate, tor t.ut.oe, -4 pl\ i. OA a l'-1 1- v-.. ...... 11 

\17 \o llllfPl•m\ ~ ...u-' ter Ula\ oaleS.m b9 
·.' 

r1cbt.1o _,_,, be w:U1 clnelop r1eb\a1 t.h• poin\ t.hwe -···- t.bd 

UM ..S-1 wU1 O«>r1a the rnnU- and wU1 pl\ 1\ 1nto 

-.., 

part. et tM 'bclae '*"" be will not. lllnerallu lt. Thenl• a dittennoe. 

Vbetller UM. clittenooe la wt. ot l1u OOllJ'l.eklT1 I ctoa•t 

leut. it. don ...... , ihat there ooul.d be a point 1D \he --.~ 

ot st.ronUa • a oompl.e\eq adequat.. diet where tb1a t.,.,_ 
wn•t. bold. 

,.i~ ·. "rs , · ...... .) ~oa .. 



8'roati• 

oaldm raUo 19 ealJ' Uo.t, troa a t..tJa t.o a lmn4nd ot tbe alol• 

ltrant.1• nU.e la Yarlou ,.n. ot tlw eart.h•• ...t .... ,,_ thd 

J'ft tlhoul4 " Ul.• to Uuw 1a ot.bw tatt.on • 91 ..... 

100 lnt.o ~ 800 meptca.•1 MCI that.'• get.Unc to ha 

of t.oca. 

v.u I•d. lit• to 4etin• acata t.ba\ we're 4ealtnc vit.h a 

d1tteren\ lituau.-. 1 .tc.t\ \blnk theH tw 14eu t.M\ 

patible a1. all, lta onl1' Aline \ha\ a\ tnoer lnel• of 

t.be •terial h hancll.t h the .._ wq. Ita bue 70ll 

ealdla 1dt1l .troAUm. Joma 4ea>Sna ~ vitll rat.to. vt..il'e 

... 
cal.d.....t.ranUua ratio la ~ Ja1C)t. ~ 

a WMl OI\ & Hl'O oaloiura r.t.io d \l'J" t.o pa\ a\ranU• 

10 t.e : 

ota~ 

DO\ Pina to work, bu\ -,,,ar aot. IMS-a flJ7 _.. to t.be llal.l:INl. 

.t.ront.S.ua 1D \he 8011. here 1q' -., of the tal.lod eo t.W 

caad1U.. w.. oakl....t.roDU.• ratio 19 .u.n· Pbc -
• • : ~ c - ~- • -

1ID18u '°" ... - ~- tald• cleftoita\ cfle\ 

we•ll ~ laaYe \o MU..,. t.he ~ Tahd u t. 

cnw all ettd .la oonoeru4 1a tJd9 t.htn&• Iba\ I 8t111 

and oala1• U &1na. to ar1'Nl Mb&Tu the ... wq I t.h1nk 

~talll' accepted. 

ot OOVH one ol theH la 1a ~brha GOnhllt.ratioa an4 

11 Fine up to equilibrium. !h9H an reall¥ q11u .. dit~ 

non.i. . 

nrr.ll!P 
~. .i--: .,,,. , 

MI Ud.Dk 

.. t.2Mt 

&boa\-'° 
\MB 

Milt.a. There 19 no\ t.h1ng t~ OU&h' t.o be ~- . Snt.o aoc:ou1~ en4 t.bal. 

Depart!"'l~tJt f Energy 
· ·' Histcf w'~ Offlce 

• 



la u.\ int.be adult.a ai 1.-.ft onlT ~ 25$ ot tu 
1a---..ab1 .. 

.· - .. " . 
N th&\. \he part. vJd.oh 19 ezobangeal:ale 1• la plues mi AN o1oM 

t.o t.ia1UA vhioh om c1..,411op carioer. Iat\ \bat. l'J.&ht,7 \he o8tslde 

ot tJw 'bone, and tberefon, oal¥ t.he lnel aatt.va t.nd t.119 aotu1 

m:Nnt.. 

I tollw.4 U.. Mm line ol HUOnin& th&\ DP. a.the d14 

I did 1\ wit.h atronU.m 1nl\ea.4 ot vitb oalolua and oaa 

that. I did 1t,l>.d.4q tlw cmea I'n MGUG&Ud" tar, 1a 

u..a:u ~ t.hia 7/lO of • ara u the t.ot.&l ..,., of 9q'CiQIU 

t.i.. aele\oa. '&f'Oldza&,....... u,odta an .. ,..... ot 

ot at.raaU. a U7 e.c1 it• Jntt.J' eaq to C&lon'ate ~ 

tar 1A e=eu ot Uaa\ SD b.11 diet, •\II-' there u.,.. ~ ... -..w~-<' 
' . . 1 .. 

. t.i.N\.·~. · ·'7"lft-· .-· ~ 
,......:.: {r~ ·~ .. i -·. 

Faz la mu '4\ll naptiO\ to the a:oea \o U. -=••• ·; ,. . 
lo - ...... ti.. wt.toa """"- ... '-' : : ;,; .• - - ;~~': ' . 

. . · r;.' 

r., bl&\ t.ell • J.af\ ,. on1.r Jl1llllNllt 1a vb1oh w &re am_ a.4111rw'lr.a ta, 

or Use enli' M mmb9re - th9M t.w ....,.,.., .talt.e m4 ·,·*'
..,._. 801l aq bef W.U lbe ot.her •• I oondder troa \he Cll.9ftSlli• 

before u d19Cndlted bec&ul• it. la • old ~ 

W.t.baa" \bat.fa right. Wt cerla1.alT the D.V ~t.a 

. . 
. . 

' ' .... 

\ . 

~e"n~~.,. ~· + ~f ~:rergy 
H is~"M' ·~ n' "tt·c , '-' ... . u 1 e 

· A.1CH !£S 



... u JOU. t.t• aUt. oompare4 "1\la Ula i.bere•• 
10. I• that. in 70R ~ \hen al.rMdTf 

lo th1a 1• DO\ in a:r rnmibora. I &S8\m8 t.ha\ the 1.- n 

.uonuum 9l1d oalcd.u u:lata 1n the humarl bone u Sa tJw .... 
I fwotber &aRM t.ba\ 1n the eoU t.bwe b one l*"' to •!POU.• 

The ~ vetre ~ will t.brow a Nt.Maal>le ot 

11Pt. • t.h19 beoav.N •t. ol our ~ procia u..Snc 1 la -. 

one wUl ll9&9U1"9 the 9011 rad1.o&ct1d\.71 tb. plm\ d\7 d. 
the rad1oaoUY1~ in lmaan 'bonu. Aaml ot.hlr \hinp1 wan a1M ~ 

eoiD& t.o •aw.re, u 1\ cu" done, \be stront.1- toa 

O&loima ooot.ct. aid eo one 8boul.d in at• aont.ha bl -1>1.e .,,.. 

• 

. . 
WbT DO\ ""7 out. a JJl"C&ra where 7ft ..._.. tl:ae 9tnnt.1: . 

9011 mt ..., 14 \be wai.- md in bone d n-da ·~ d ~~ ... ~. 
'f'&lMaT 

Ve 1U&C9atecl teoea btcmae \bore 1• acme queatioa MAiP 

cont.dn• all Jdnd8 ot atult which bu gone into the a.win.J• 

no\ ot bmaa or1.gS.n. · 

Der'.'.'lrt•' · '> · ·:;-; 

Hist·· .. : -~~ 
.· _, 

:. ·. ' . ·~: . " ~; . .) 



( 

an wide 

1n R.l'oct.1• ocatcrt. .-na ditterc\ poupa ov U.S.\ 

t.o be dlnat.ed tv \ha~ pert..iovt&J. IT'ftP- I wonder U n ou taaw "·. .· . 

,. 

..;-. -
~ ': 

, •. ·.:. I 

f'~..,~~ ... ,.., ••. '.'~ ·:>f Er. rgy 
~ ·:··_·- : .. _.·-: Cffi e ... 

- ,t: : ) ~~ :3 
...... • 'llfJ 

.. 



: lm'll 

ll\mmt1 

i 

IRDGD.t • 

I took tM -- oaloba ooatu\ u I W tor \be ~IA 

.......... the .... et ...... .., be. fte eald• 

tell\ "' Ami. ...... ., '-00~ Id .. ! 

M vt.t throve 1cm n1taMJ1trJ oa FOto-hi•torio la 

the Olll ..a.n-4q ... tlla\ he qaotd~ .. bu • 

lS60 )'Uta JR idJHon ta W.1 nlaU~ ~ •apte 

atroutJ.Da, vbenu t.be ~Ll tf.carea are UC prta pa ~......., 

tor tM fetal Mwpt.a aDl 2'° tor the lhlt .,.,~. the 

tacr\cr i. &bloat. tea ~ ct ealol• oontent. I Jta-.m 

.... th9 m~ml paper. '!beH an tf.carea taaa r... 
~. V.'N pW.na oops..1 ot the-. ,._.. _, Uad. 

the sm.i. t.1.1nJ7. ~ nnlt. wn JIUl>l'a..t 1a 
. -

~., the o-ical .. ,, ct ~ ul tM ~I~-

• nl&Uftll' ..U ooutq •. -

-·" -. - .;._ ... -

-"' ..... ... ..... -·~: ;. .; , 

. ' . _; 

• -~-;: .. -·~:~. . - . ~ . . --: .. ·-".. . J! ; 

:::-=:.::.:c.:.:.u:·:::~, ~~tf;,;:::. 
t1pn _, _, be di u.. Jdr)w QA la Apaa. . 

n _,. ~ te .-. • riro.U.. •ld• Z...U. 
rioe. Dae ,.,_ ... 41et t. pro~ hlP ha doe u1 wq 

la Jll"Oteh. 

lJeoart nt of E:iergy 

' - ' 
~ " .... -- . ,_;,.._ .~ 
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III.ta , 

Lllltl'lSD I 

HIU.. 

LltltITSDa 

BOLHlla 

OD the ether hull, I 4olatt bcv what. \be IOa'M ot •1t&'Ola511• 
I -~- '- -, 

t..u.li.ur u, bllt. ~ ld&ht. not be ~. 

Di\ 70fl 1*14 to re,P3-oe OIJ'ta1a \htnca that,_ tlka Ga\ 

~the eoil. 

tt )'CU're replaciDaJ ~ ~with ~W, 

.trollUua, th1a la in 1Wl" tawr. 

l1ler ••••• 

--

...,. orpn1e terWJ.ser, anl. ihat Oll'\&laJ1' waa14 " 

ot.h8r parta ~ the vorl4, aD1 JW "'*11 oollMt the ltro....-

t.roa • ana ,.._.. ,_ ntN the toca. '1bla 1Mllll .... 

tiz'U9 or ••llWMll .m t.lah bow. 

s... to • tbat th1a .n ot u.a 1a vitla tJllt ntlaer .-.... 

rap probhm. &app>M all ti. tt&-. lalbe are ....rao. 
buraw or MC Art.- banta ul thea h the tan.t, a\ 

lau1. the mJcr pcr\lca of it ecm1 4ow, aq vithla 1, 

aq11are .U.•. Yw haft a tn.D.tou 41hi'Uca tacstor 1ihea 

.wt telkt DC ~ 41T1411ti bT ibe 50,COO,C()() 8" Ill ot 

eanb. It .._. w • that all th.- taoton, 1D a ~~ . ;' 

-
Deparf;,,..,p t of En~rgy 

Hi~t"ri .'s Off:ce 
t'-i.'~ l:V[S 



MITCHILLa 

SOtt!«)!h 

· var ea9sp, vo"14 llllioate a Tf117 Mriou huar« la 

1ccal area. D ..... to • that. proh1- OU&h' '9 be 

bellne ,,. .... , 10 ht.o n:rr ... banta u4 ,. .. p\ 

•C&T•ndnc J.ooe111'· 

ConcenvaUon talla ott vith ndlu. 

Wft&IPI 1a OODORt.ra~m \bat. vouJA be RYG'&l ~ ~ 

mpf.ture 41.ftered trca ~ ot tb9 otblr futon \ba\ 

... SDC!»a• 80\1J'Oe8 frca other anu. Ia ... uazoaa, 
tac\ tb&t the llt1d't tall.I wt. 1A u _. 4cMa•\ mo-ari:D 

..- 1\ a 'b1oJ.olical. Jsuarl. You au P'Of9 tllat 1" lll'J.l._.11 

.toci4 aaQtON la tr. other ~. 

tea, 1-\ 1t 1\ tan. all OY9I' .. qricnaltural an. ..... - .;.,~ '... ·, ' .;. .... ": r 

the lt.lropeaa ana, anl 10 torill, the ~t· ot c.r.u,_ 

ot.b«r p]Hea, 1\ .... to • oa Wa t1&Vft ot W. om ...,. 

th&\ i- ...uoa that OGaJ4 ao w., i- ._ a t..w ., 
. • ' ,..._Jf. 

501000 U.. that J'Otl ca tab oare ot. n•a a lo\ 'ot ~-

looa tut.Gr• I'a wrrW about. Dice S. a pioW., 

a ~ pdJI\ of n.v, t" a var oewrtcn. VCMlA Oelim~rl 

.._ to 1- YWT wll polnW. 

am Jd.1llcru ,_. mq m ta *' JOU mea. 
to be bard to uJIOait. 



-
: 

COJillt 

llWClSlt 

UBB!'t 

DLICOG1 

Ia tlMt ~a. t~.., oa\\la ti. ... u "-• 

OQ"l"NW oa a wi&h' butel 

VI ten._ haft aiv lnHeat.1on1 ot the t.cl.ert.aae .... . 

Jut WDa:t.riJll • I 1ll onJ¥ tq tlia th&\ Ilft .... 1C19 

pat.boloQ' OD tJl8 fa!rJ.T lov ~. DO\ MR tM to:i...lftftlt 

Itn NA tb.18 a rear after ldatD1atrat1~llt CJt ~, 

97 pt. VCl"N i.ca. 101&'4 •pea\ to ... ettee\a d ltN 

leftl.8 it 1'CU O&D hol.4 it a lonpr u.. 

Eoo--1~, .at •tt.Ja are HJW SID\ mo!l Oftll' 2 to J 

~I IO 1M 40Jllf; ba'ft to VOft7 e 

11.obolu llll• amt Dr. Clau • al *-\ I Jm\ ~~JaW 

vu 1,..JJ. tolm'ance, aid I thb!k a wr4 eboa1' DD\ be Id& 

hov '° Co troll tol8ruoe to letbal 

toma Jlq I !nterJ~ cm queat!.oa - Aa I rlpt - Jg\ u a Ja.JJ .. 

tl7iDc to pt a feel for W.. - Aa I J'i&b\ QA~ r:- t!pN 
. . 

!--: - . 

.. _-
···--···''· -, ' 



voal4 10 •P trca 800 w a,ooo u .,,. appU.4 th.la J 

n.Uo. 

STBlt It om YOUJa, 78•• c ... 

it.ma !MA the pmral. p1otwe ..... - - ~ t.ba\ voul4 -

nuonabla tact.or to pit 1A, 1a ~' oou•w\T 

L\tltl'l'SElh ?ea, alao t.ba\ \bare are other f~ la the oppoeite 
/ 

dJ.noUomt. 

IETBE 
WICIS 

(Ch•ll«QISJll fiam'el on bed)- Jo, d- I .. '1n'r1 • 

SOO 118ptom 

WJZJWl1 1>r. Dlthe, there'• a Cluut1oD ta '117 llllll u to~ 

\11911 1 A Olld ... to p\ th&\ 800 mptom. 

. ·. - .:.Wi- ~· . 
STiii• Th1a 1' om ,.,,4 ~ aDl I vut to 1q a ~ abciut that 

. ... ~ 

~at.mt.. Ia the ... ot n41na - ~ tol4 • ~ •. 
• 

_,,_. JUt.r&q .n.r.oa ~' om teuUl ~ 
.. , 

} . 
I, 

trm 8 ~· amt cne Jle!'80• 1- allw v1th 40 ~ 

esarJ.ee. S. ... ~ lib 200 (T) U.. th.a aocepW 

tollruoe ao .. ld&ht i. t!'9 '° im-• lethal •~. 

lmB?21 Ve 41h1\ •DUGD ~ letbal 4GM. 

BE'l'H&a You Wn•t, bat 1"tl •nt.lom4 the a!nJ .. &Ill the .n--. . 
. 

JW .nt1cm4 that om pone~ l:.a clic4 &t 80 thes U. 

... r: ", !1 ~·'· ~- ' ;-,,. ' . ,.., . t • , - • 1 . . . '. ·: .. ·r ~~ ;.' 



--· 
IJSllBtDI 

IJBl11811)1 

tm ... ot \om 1amol'1 u I ....U, -. I ld.aro&IUI ot 

n4labc1Tburtea. 

0. ...... 1.1~. 

• ..,. Co\ one la ..., tork vital 15 ~ aDll llhe'• 
it tor 40 ,.an. 

mma So,_ VCGl4 _,that 10 ts.a the tol.eruoe 4oee aoea 
ooeu1oa prcihoe HZ"1oua ettecrt. 

ama 
··--:- -·-.. ..--

It w wn to p ocma7 to tM lJlt.comUo•J .,...._ 

took 10 af.Gl'OCNl'1ea U tJ2e toltrruoe 4oee of ltiiJGllU .. 

\ID.U...U, tiaV!baW, thea that wal4 ... t.ha\ lDO -~ 

aarS.ee WllK sift ..-1ciu eftecrte u4 that~ be /;dlJ' 
nr-'•1 bes&.. 

I wdl 1Da to N1lle cm other quuUoa vltla repd to 

n4ha t1pn. Baa\ la tm pcpalatic.n risk ta tM ftul!T 

ct n4b1a la~ the ortu' ~ 2 MllSon people 7Cllr 200 ~IQ.a 

Jll&h\ wrr wll .S..1 ~ 1 P9l"M• ot the a l;dtltn vbo 

a moh 1ow9r' tolaranoe than fMM fi&urea. llU&Pfte Ia 0 

.. ,_;. 



=: .. , 

IBtJll• 

1Bm1 
.. 

LDIB!1 

YOJtl1 

LtBBr1 

CL\tlh 

mnmt1 

,,....., • nau.tSAd.am vll1 ten iw '°" ..- •t a .._ .. 

JW -- ... '° eaWa ... ~ ,.pi., u4 .,. m&&t• 

..,..... Sa a popalatloa a\ rut of u. at. ot a bf JHoa 

wq ~ ........ 8o w 4a•t bow, I w ta.'' 
..,i.t.JT 1Ui:=va ft&lft l• WJW Df ti» .,., ..u -· 
ot 1'11111• o&Ma that an 1IDl!er ~. 

Qalte -11 ••• 

So J'OR owJ4 1q thin ttaa\ ta. tlcare v!deh I oalANlaW 

lli&h' Jn4S•\e the po!z4 d 1dl1ola J.a p\ VoabJa la 1 

oed et V. ...... An that WAl4 '9 \be tlefta1Uoa ot ._Lem 

etted. 
.. 

Ia aqrtblJtl Wac 40D9 abcGt the .ltl"r He peoplaT DU 

.. , .... ...u. lAto ..., 

•t. 
le bu bow ot an ln4lTS4ml of •pHlrt 1 bat tbnw 1• a 
.,..UO• .. to vhetmr the ar90 .... ~ OI" ... 

Dep:trhe t cf '":;'.'.!rgy 
r • ~ 1 ,. ,.,: ..... , ~.-., ~- r .-: ~-,;~ ./ 

. ·_3 



l 

J 

IW• 
(oost-m.a ) 

llSUEQ)1 

VCICl1 

in.a. are two ..W ot ........ !be ftrl\ IJ'C'l9 ot JllOIU • 

4.W of 3-a' I 1'•1 alt>Pctl&' .. _.. DO\ .UJHW to 
. . 1Jc-M•· !blv' - la lat. la • n•- OlflOSv • ., 

.llpamN ldlltu.11 VS.WA 2 or J bp atW the bwH•• Ia 

.... ot ~ home. u. w ftD1 -- tftoee of ZW:llllmL&. 

n41aUc• 1Ja thla ..tcia1. 1' .. ill u. ....... I lllO.U 

1t., ct UOU111 • apa s-- sr- tota1 aaUriv. ._ .... lllM 

v1ll .... '° be JooW at ..... n.e .., be .,.,, 

dplftoe8' 1MP1-• 1'e otlm" Mt vwe tw ai.c.t 

plete ~t 1idob 111 p\ fn. .... MJd. ... ll.DlllJIP 

yflneJ1.,,... a1xG\ 1,000 to 12,000 fJ'aa b 'bJMt, 

bl41' ...... 4le4 Sa .. 20 '° 24 ..... ft-. 

1mf.e4 I»\ la tbl ftC I ........ -- la tbil .. JNelSfri 

..._boa'•...,. dw rl ._.a.,._ 91'> al .wtd. 

--- .... ~-.....,m.10 • at..t.100 

~ Jiii' ldmta,.. '""ot -~ 90 • 

..,., paa:Uq. , ' ..... l8Dt fG'I 9011 ----· tJ'la \be.e 

IN••• ft'• 'ftlq pcalibla ~. tb8re ~ bU'a b9eD 

t>r. CCllllr t.ol4 - thb ~ t.bat. u tbq 1apaW 

ar90 in aw J'Oll ooal4 •pact a lap tnoUoD of at 

L ~ ....... 

·~ .·: 



. 
· .. 
YOJCla 

• .. 

(. 

-
:. 

.,., .•. 
SOIO>C)lt 

S!Blt 

tmw, ........ to be •.POdW la tM bom la 30 a1mW Oii 

a. ......... It - ...sa.r '119 tneU.oa of tlffi&m_lni111e''8 
·- 'j./~# ~-

... --14 ...... te bp9\ '° .,., a\ ~ u.., 1, b 

•1..S...ut.. I'• wq pu•lt• 1M\ time .. ~ 

•tlrc>aU.m 90. WI na a Jarp ...,,_. ot ooDtn1 1-oma 

tbq wre ..,.u.,.. 

2'me vu wup JU!hal ... nd!at!oa arCMlll ... M>d 

aoocu8' t~ total ~ to. ta U"OUD! J ~. I 

1mDv ~ .... people wn !a t.Ja\ ~ ot the otv --
.. l'U1aha1 1'114SaUoa .. ld&k .,. ... !2ieM clata ,,... 

buel oa _.,.,. Iv 8Wtor4 Va1ea ul SbleU au• JO 

..,. .,,.. u. ~. 

.... 

- ·- . 
- .. ,_ . ~ - . • -._: .' •·· --=;_ ·:.- .... ,......;. ~ •-:! • .,: -,·J.Lli ;.:_--·r-oJi._:; -~~"llv; ·-·· -: 

It wall be wq ~ \o .-af• U. 9Gil la u.t 

~. 
- :f·. 

-- _,, . 
taa ..W 1"wU •......., ..-~ t1le ataaoatt. 90 
the ~ ...... , ... &190 la b I011. 

._. .... QI ~ oa the ottc tw Oa'taiel nai .... n 

llov .... llitt• r:a... tJ:daf 

J>r. Clau .,..,, 21000 Id~ ~ b&r4aa u the 

i.tha1 4o•• .Utbcu&b he u--4 a moh 1arpi- tlpnl 

!m'e tb&D I hue ur .a tor nriou .rt.n, laraw 1:r a 

taa\or flt 201 he _. cut with a 1 11• ma'blll" ot bolli1311. 

ii:.~..,.-··· '1-"' 1-i!h .. !. '1i.:.:. 



lbaMISl1 

nda fa ~ ., .uu .. at. ~-. ·•l¥ ... lllOt!l.Olll 

.r t11t --' th&\ h. Jlltobell ...Ucml Won, tbea ,_ 

.,._ .. ..-t.da ~ •t the~ ia. 

pu 1m. tt. ~. n ... \o • t.b&t 1\ !a_.-_.. 
,_IODUJ8 to kJk &bw\ Jnela (f }. that la th&\ SW.,_ .. 

90 la • OU"\ala ~ et the ealel• vhioll ,. haft 

,_. ADI I tldak that br taMrc abcu\ ~ ntmr 

talld'QI &boat ~ of tha 11GU Ptt.1ac tide tbe 

JO• vU1 Ul":lw at a an reliable fiOIN· lo •t'Wr 1lba 

or JIO\ i- W. 1.- &ooOt.111\ tu 0011..tioa fact.Gr ot JO 

ve larN btea •teonutag eo moll &:Ill theefore I oonataer 

• .... nliabla t1pN '° .. vitla 100 DlC'OC11r!H. 

!here 18 alto a tao\or .t 2•1/.Z la the ol&l Oa1de1 ,.,.., 

.. .. 

vhlela w .-JA w. to bol&te, ....... ~ tW .... ·, .. ,-_' c.:: -~- ·'- - : -~~ ' " ··' • 

VOICla 

Vb¥· _..,. ... 1 Wa u b .... . 

•. ..\1- . 

. ·.~ 

' , ,Ji' . - . ' . ; ,...~ . 
Id, &1l et ....... la wt.'1111 .. eJ4 ~ ,..,... .-

.... rt a-~ pw ot """.U. .,_. k\ of '-'• Ill · 

....... t1ae HJOl'\1 thla w h&'Ye beea w:able W tb4 ~ 

na1ea *1'1 W are ......... 1111 pa' Jr\.. Dae 

...... 

De;Jartment cf E:iergy 
Hi:.::~~i ., . ' .. ·: ~ J ~,c 



CLltBI Alff, 1\ vu poilsW M lv !ellar a oovpla of ,9an qo •• 

oDi et Mr' dhnaalou that v:batnw appun 1a the .. f.l_ ~~ 

ta as.,17 wth.bc chcMn b,r lick blth ant hoe .tun 
carrW thnuab up until th. t1m taU.Z. ealll4 at~'-.&Mllll 

LIBBra th1a ~ ()f ~ I t.h1lak ia tbt •\ronpat poN1 

arpma\ tcr the tatpQ"1-nt&l. pro~.. nti\ oJalr jtult. &a9q 

lm a1'o b1oll>aloa1. Ia t.heJ'a UT l'..ilnc Oil the pat ~ 

LIBBf 1 

WEII.l:rt1 

LIBB!a 

cm la U... JM:Gee that w ~ no\ eboot Al9' sire laCll1l9 ua-. ... 

w tbt ou\T !hS..1 d ooaree, 1a wq 1llportan oonm• 

I ti* 1~ 1KAll4 be ftrJ' hter..U. ~ t.Ue a poll - a 

WYN\ lallo\ - Jan '° P' .. 14M ot tbl 1...u-.. 

I 4oa•t tad.* that'• a 1'114 !aa. 

Baa'• a:qr_. 11 Wtq ooJWSnoSac - th&~ ls - a taotctr 

ot 1000. 

n la u ~ UBWD'· l'mAlw tba\ \be ocean 1a 

£1'8&\ ~1 u4 the mtmal th1121 1a f'4' the ~ 

w .. into the .. anl the st.rontma v1l1 'be .. pcaif.,et 

~1\ 



cum a 

r.nmra 

cum. 

la tM U.ltone neutualJT &al ve 4on•t bcv hov tut. 

ocaara, eo .,m thlnp are all rl&b.t., bi\ tJler9 t. a 

1A 14lich n41caet.1dtr O&Jl be takes°'" ot the lit• 

an4 '1lai 11 'bT prtthc it. at. the bo\to.s fJt the Coed.. 

2hen t. a po1Jltr ~ I wo"14 lib to oaU at.tu\lcza te 

tha\ baaa•t beea mAUoDl4 ,n aa tar u I Jmov. J t1Dl 

it Te17 41tt1G'llt. ilo p\ GODOG:m4 a~ Vhafrla gol.WJC to 

ha.wea to the hualA raoe U SOC •P.tom or 8cOO mpt,o 

boll1- i.... t,o be tilebapl Wen w oan nub poa,ShJl' 

Nricu lwrel. Ola the otba' haat, it pNer nutcr. Gem 

into W.., 1A UV' ~ uount Ve viU b&Te ,,_, 

•·ll•ble ._.ta ot t1Nioa Jl'Cl4110te &al ! ow _.. a 

calcnal&Uu 1ddell ~ or ~ st be abeolutell' eonM\ • 

i.ba\ 1a CJ1111 .UlO lqa, U ve wn to hndM thit fC'MI' 

~11\a tor tu 1WW S\a\ea 1D 100 4ql w vo.l4 ba: 

ue4 ., ..... tladonlbla •ter1&l .. ~ iatol'ft4 ta 
. ~. -ur' .,,., wl.9 boaba. · ; .. 

I 

That. m, ·not be ab&olu.tell' corr.et. I VU\ throqtl the 

t!&vN a U.. w two Ull UU•t tbl a:tr errar la l\1 la 

&rqtJq '°..w.n, ot \bat mer. It. will not tan u avt"1 

let to .._te a tn.naou poui'bl.9 huar4 in tel-.. ot 
\ 

tladoa pnhoW SI theJ' an ~17 4!.RriW °"" 

Oeparf,.,-p,-t of Energy 
Histcri:i.:i's ffice 

ARCHiVE 

- . . ~ 



LtBBr• 

cum a loWJac bu to tie aom, bl\ tMtr an aohl to r1 '• .. 

earth'• llUl'fa. aul tb"7 an DD\ pbrc to 4laapp11r tor 

~ hltl u.. bl I th!* the nalta ot 8tus'te1 et 

W. k1Dl vU1 haft a &n&t. t.a1 to oolltriblte to oaza t 

4eMmlaUo111 of ., \e 4o vl\Jl ..te ~ floca 

thSnaa u oar ~ oa a lup ..i.. · 

Lnm?a Yoe,• eerta1Al1' 4o van\ to~ ot thela &DI •t 18' 

CLllBI 

thea pt loo•t b'1\ We, it Mal 1io -· ii - U ~r.1111•1.T 

c11tt1cul.\ P'O~ 

'Dda u quite • Md.oul pro~ !be quntloa ot ... 

po.al !a oat *1ola baa _.. to the ton ..zv, _.., tt.u. 

LtBB!J r ftill l.oa•t ... - JOI& autt .SS ~ ., la oona.te 

lit\ l\ tolJAlfJ al 4roJ it. Donalt l\ J..- eat 

CU11S1 

BCD>D1 

Ctl.lBt 

VCICEa 

AN there •Spltt.a\ wmaU Of ltrollUD. 90 ni...4 

~ DOv7 

•• it•• b tM ts.uioa :prolu.9\. I 4oa•t th1Dk tt,•a r.-

1••14 !do tm ~. 

\Ila\ &bout cbeatcel. prcouq tor ftOO'fwiDc 1f>Vr Wp9llt 

tuelt 

f°'"":'." .,.,ant of En~r!lV 
,,, ~ri1n's Off ce 
I .• ARCHl.VES ')., 3 



ClAlBI 

1ETHl1 

ll."l'Bll 

mm1 

lll&t. ..... vltb the ~..-11..a tJ.adoD Jl'c4aot. - ~ 

ra llM the Coin.bS• llftl'f 

lo, u et sv all the oonoutraW one1 are nor.ab 

lid U., oan•t. bep oa tGIJll that bdet!ntte]T. I\'1 aa 

•b I t lJ' .ap91111ft Jll'Opo81Uoa. 

I\ !a 1-lA lea•\ itT 
; -· ,_ 

I\ la a.-,.4 ~. I\ la DD1i 19' • SilMl•teli' ( 

&Ill tk\ a\roJSUDa le 1a eoMioD aal la r-''17 ~I.IA'~ 

Hr. !bda, ~·· .. s.a.i ~ te ~ ot. bacbt. 

ot •tinaU• 90t 

11111.,.. bw abon tile~ a\~ (oM; 

t1Nioa - lMoh the tladoa prc.hcta ott f.D WU.Ste 

u1 hdlll 1' u1 •net"' 1u ll1Dli'alccle omitpOiiUoa 

~ 1\ nlati~ !mrt, mt. W.. I think, Di-. ti. 

._..w &Mp 4iapoa1 OJl J.&D4 U Wlle '1bere J.a ._ CIUllllUC)ll 

abed that bu\ I 1:h1nk lt. lll&ht. be t ... ihla. I t.b'-1*1 I 

4o11't Jmw, the best vq ot dllpoainc of \be •terial -

ll1ma haft been llUCIUW·· 

.. ,. : . -... 

Derartni t of En °rgy 
Histcri 11's 1:Y':•:" 



LI!B?a I tb1* t.bat ~ eoul4 1- ptteA hto U.etom 

cum a 

be JN"7 ate. ct onr•, t.be o\bo fhdc.a ~ 

-' moeuarll7 1a1 i.1'l m\ the 11tronUua wa11 be hel4. 

Vell, 1t 70" W '10W lt.zrcll\1a 90 iloJaW la a mat 

tibaA it wallc1 be -.q encw&' to pl\ it into oonante ul 

it. 

LIBBY1 I vu h1DUnc that sboe l\ fa the ODI W 're 8)ft atra!i 

pcMPI w ahoul4 -. ~ 41-poaal. *1ch vouJa talDD oare 

the ~ntiml. 

~JS1 Iman 1\ iat.o u...tom • 1111 Jla'N to W• to h 

~ .. to bov npS4lT ... , ~ 'WIC'1ll4 take pi.a., 

'bl&\ J'8 be a lit-tl.9 'bit atnY lMw\ u vat.er.,.,.. me 

npldlJ" throvila .U..\om •. , 

LIBB!a I\ JllP' be wl1 te Jftedpltate it, ,_. l• In, "' '1epod 

it, 1- I tb1llk the sr-\ balk of the J.s-tolll .. mie1taat~ 

it acw'nA lelcldac o.cUoa !a ater~ !be stnnthla 1a 

90~ t.baa .. •lo!-. 

IQIMMll5 § *• 

... 

f ' ~~ ·- J 1 .-· -, 
I~ ...; ~ l l 4 ,,_. 



LIBB?a lo, 1\ ..... to M the ooeaa Sa tM Weal plaoe. .aw\ 

w. tt au\ an1 ~, it. C•iter J 

Claua1 

LIBBY1 

CUUSa 

LtBB?1 

CU1JS1 

M 1\ lno ooaont.. (eha'\ter) - la oowete bloob (• 

bulk!) 

It. lan•t.t 

v.n, vwl4 JOU obJM' to Jut pair,plaa it. 4on to the Ylll'9ll111a 

4-ps 1n balkf 

!he ecmparab1e prioe fer 1',To~ laloob b -.. .._.. 

-adta!• mre mp it. u1in1t tall 
~ . .:,-

b o't.Ur poaibUlV 1a t. IJWI .. lt OY9I" ilJll&.Sabta 9K'Ww 

ot the ooea.n•• ~-- at .. cr-t .. ptU, u.t ~ ~ia .. 

oft prett, tut, tbeJl \he ...UO• 19 - :ro- .... '°' all 

9\ronU.1- la - -- - vU1 1\ wrk .. - ... 1u4 • 
vq or anctMr to be a b.uu4t 

LIBB?1 Well, then ia &DDther qu•Uoa ~ v!dek V9 haYU't i.e1~ 

out hen - an4 that 19 • It J'Q1l 4.tatwb U.. plukton, 4e 

7(111 41.at\lrb hu9n llft8f Of OOllZ"Mt ~ pla*\o!l &1'e DNI~ 

aurablo u tar .. ndi&Uoa la coDCC'Dl4. 



ClllBa 

BILLI 

LIBBY1 

BILLI 

1ULP1 

BILLI 

VCICl1 

lOIC!a 

· VOIC11 

VOICE1 

VOICE1 

rrCu Rllliea ..Se • tar w 4cn•t bellne t.ba\ w wul4 

\wit - llfe Mrl.cu]1" bT th&\ UCUD\ of •taial it W 

pt p>e4, nuomb]¥ aoo4 - 41.l.ut&Uoa vit.hla a rM.IODI~ 

wmotu.. 

Icu dcri ft baTe to 10 "Wl7 dMp betcre 10U C•t. oU\ of tb9 

Wee there la sch lit• either, c!o JWf 

lo, that'• ttw. 

It •a a1ao avtul.17 alw ldxiDc. 

Bev .-ic1a voul4 it ccn to pnp it belw aq abou\ JOO Ill 

I 4oAt\ \1Dleratamt vha\ the great OCR la ot •kh• acnl!l!'ll~ 

blcek9.· 

It. a.pe!da O!l th9 balk th&\ JW p\ Jour fiaaiou pn4\laU 

1n. .lt. the pnlent it 1a pret\7 bt&. 

•• tab the vhole w.. amt_, 1, la pre atrontl-, 

dnee at.roDU.1111 la the ba4 ac\oJ". 

v.11, it, 1a probab]T ebMr balk. 

Vall, ot ocune, tbq i..,. the 801.uUom, tbat,•1 right, 

thq hava to ..aporate thea ~ else th97 oouldn•\ p&\ 

into concrete. 



BILta !ha\ wwJ4 take • lo\ ot oalmie•. 
Ctl11h VtU, 9'lell u of DCV \be7 naporate .,._ oomtderabJ.7. 

!IU. Ia tbere ........... , to 4o th1.a la the pile '° be u 

~ 4o ti. naporat1.Dlf 

LIBBI a I vouJ4 ~ \hoa&h that. tM vute 1a fll1l that ~ 

41qW oa the at1U.11p\1.oa that. the •t.TonU.a ta t.be th1Dc 

be SA ou.r.1 abou\e 

CIAUSa v.n, that'• om thh& that w '4 lJke to t1m4 out, u4 I 

tJl1nk ve caoul4 1ei a lot of poc1 pSdl~ rdcleuoe trca a -:;. 

atllST of thl• klna. 

( -
.......... hov lttronU\ll .,.,.. it .... cU4 pa\ 1\ 1ato the --.ABl1 .... 

~ 1heaa 4a.t& aq tell 7V11 how RrolrUua 9Cftlle 
-

JC:Mla Well, *at la t1me ..,, ... , 'bu171nl 1\ 1a ...... oowdia'J' 

1Jlto v11hla later1or tra.tma-1 

YOlCla I' voaK JS'Obabll' be ...,tpDJ. an.z. lax> 79U81 w aro 

wrq1Dc &bola\ tU --' po~oa.1 ... 

1B1'Ba I mn UT that I'a oo~ aore afrd4 ot aa ato.d.e 

var UJaa ot povcr naoten am I think t.b1a la ratbe 

traa ti. tiglana tba\ w baYe vrit\en 4ovn hen, amt U 

AT that a 10CO •iatcm vcul4 ci"N tlw \ol.erance in.tl 

1t ,w..,. that MID ..a. 10 •ptona, JC11nee4rJnl.Ta100 



BETBZ• 
(eont.t,,,,..,) 

cum a 

8CCVIID1 

of iheM to pt to tM toi.rance lawl ••• 

Vell, ..,. than half ct it ... 

I 'Te ue4 tb9 fit;ure 2/J. 

In KID eho\ cnlT 1 ~ of it. ner Cllll9 4ova th&\ IO sr 

bu eVC" be8Jl fcum OD \b earth 11 aurf'&oee 

bt ia V\W1 if JOU oaJl ~Ca the tract1on&t.10D t.ba\ 

cnlT l percent ~ 4awn, tiwa tbat. le ao. ent.in~ 4!n...-mi~ 

9tcz'7· • 

Ve1l., I Aon •t. t.h1Dk t.bat. rellablta VNr a '.b>DI t..a -~ 

o~ vitb the balt-llte. I\..1 1i atill OCJl1nl c10VB 

e.oct4"41na to ZiaenlD1. -



Rn.La 

RILL1 

ORIOOS1(T) 

BEma 

le 1aaft to nm1nd ounel1'N too, t.ha\ 1D tbe ..tiutN 

lllde • the onrall t~ tor ld.D1 there wu th1ll 

~tJ' about. th9 poeaibili\7 ot taJHnc 01$ with!a 

t• hundre4 ldl.u. 

U t.hil were aploded fl'IV l.anct, and t.hU t• hadred .......... 

11 •t.Ul °""land, I would expec\ tb&t. a goo4 poea1b111 
.-

11 tliat. an 11ppnoiable trac_~ion, AJ ~' would tdl. au\ 

....... wi~ • t• ~hundred .u ... 

n ~ no\ be ~ .. All exero1M, '° oboo .. tbe wara\ 

po.aible oooditiona and ... what happena to the upeoW 

. -~erance.. --· , -

It n bellne wac-•1 fiheOl7 ot parUcl.e aiH, \be put. 

a1M .,.,,., be 1arpr tor a 1-p ...,_._ It 1\ 1a lArpi 
. ~' ' 

a lap bcmb, t.hea ... Id.ch\ p\ quite. an.~ neri1An.1t... 

ap ot tallo'llt.1 ..,. tor • air bur.t, w1th11l a t• Jnu:ldJll• 

.n ... 

'Iha\ Id.DI ~ pnd1o\1m doe• thu ..a on the eJianp ta 

parUe1e •!.Mt .• 

It. a1ru a pr9Clict.ion that the pouible me 1a propoiot te 

to tbe ti.lie acala. 

Denar rro.nt of ~ -



... 

tb&.!OOSa ... Mde -- 1tatea.nta &bolrt, 1t beiDC 6th root. ot 

HTBl1 w.n, w eom\ on seortne•1 llW1'7t at leut. it .... 

a litU. llOZ"9 \bm the 6t.h root and a 11\U. 1 .. t.bm 
. -, 

·- root. It.'• pJ'UGMbJ.71 perhapa ti'N tlmu u mich tor 

lt. h tor atandard bombs. Ia 1 t. that. about ri&bt.T 

HGondl YGra\18 thrM aeconda. 

SOLO!«m I ( T) Would it. be desirable for U to suca-t a delq ill tut. te8ta 

until J'Oll can a•t 8oa9 bet.t.er &Yid91lCe. 

LIBD.ra(T) 1f• wt. pt. bUJ' and 110rk the.. aupl.ea. I think the f, 

won1.ea ot th1a pwp are a w17 •t.ron& arau-nt tor t.be 
~ 

pvenwnt.•• oollect.in& then Nmpl•. I don •t think t.h ~ 

be mt U9e1'u1 P'Jl"POM .. "94 b7 taJd.q a Yote or writinc 

toraall.71 but~ 1\ •Odl.4. I don1
\ t.h1nJr ao. 

-~~~ 

SotJ::flO!l 1 Cerla1n17 t.he ~ saapl.• would be moup w produce 'ot 
the udertainU.a 1a atT Ml.oulationa. 

1'0ICl1 11.U., J dcm't. Jmoir• \bat.ta pre\\7 bopeM. I'• .mu.. 
dca 1\ knolf 'llbat. JCN'N aoinc to find.••• eft 1'lq tu\ 

l.1D1 loot at W. akllletan over here'~ •••••• v,, eo*, who 

ban swwt \bat. zualt.T FU11 ot ~ Sa tnnv-tour 

ElSEllBOD1 Tm mlatcin haa betRen 10 and 100 d;m. 

IJW.'.ISB1 An we nllnl out. ccmpletel.7 Uae 1nbal•t1on bua.rd. •• 
&YeDtull.7 &Oine to haft a oontinnal. drip ot th1.8 atutt 



~ISi• 
(cmtinuecl) 

YITCHELL1 

YOIC!1 

~Tm1 

-~· ?•a wonderin& it n lhouldn'' consider tbs. •• 

1o, Ita \hiDkJ.nc ot a mcban1a that nr. Jfiteh•U wt1o 

ntenticm ln t.be htnae, what tol.eranoea n oan aptGt ot '• 

I haft those tlguru1 but.1 I alao haTe to hrl• that, u 

8CCmmlat.ioll 1n the •kelatofte 

time, l:D4 m.qbe .be can an •OISl8····· 

!be 1nb.alat1oll huard 11 T8l7 dittioul\ to ••t.Date 11lre all 

the•• other thinp.. On• hu to aab arq ll1llbel' ot aalUll!I~. 

C3D1 ot thtH ~· which I th1nk woulcl be 1llpcrim\ WMlll14 

\he FObl• posed bf Dr. wm..r earlier thi• mo~ 

the nutt cam dam la rd.a ~. er wheth_. 1\ 

Sil \be dre Jt i.\ OOM8 dam la rain I don1t tJliDk 10Q cl \lnatbll 

ftq aacJl of ite It it 00.8 daml 1a \M d-q air ur.a.-.r·.1...1.y, 

UW* 7"'4 haft a nrr good ~ ot hnathiDC all 

ti.\ w oond.der beina ...U coap to be drUUnc 

lone pert.ode ot t.S.-1 ao I should like to N7 1D pua 

it. would be ol 9ome !aportance to deteraine, 1A utabl • 

1nbal.at1on baward, whet.her 1 \ d.oea CCXM doa in rain, 

whether 1t. COlllCS dam 1n t.be a!Jt~ 

ht it one IUba acme broad uwmpu.on. abou\ wbat. 

beh&Tior ot the •tu.rt 1a atter it. ct.era the lmr. 

... 



VOICB1 

that .. ldch\ re\&Sn abod s•, ntata 1n the •latleton 

Sj 11ba\ 1\ Sabal•, and I p\ a 1nhallt.1on based l'IMlllNlllllm 

depoeitloa in ~ lkelet.an of about. the ,._ order of -.1a.1. 

aa ·1 obtained b7 •kJ• ••~ aCDRhat ajmnar \o 

11h1cb haft Jwl' bem diacuHd traa the point ot ri.ew ot 

1.DdiiNt.ion. I have • tact.er ot ditterence ot s. I 

the• .. ~ up hen ..... ~ a.chanpable ca1c1 

den•' Uw1t Ian,, \hat. right, didD•\ JOU ••• tipn f. 

~ cal.cim vp beret 

And t.be f'!gare I ha4 wu to oorz•epcnd 110re to \he \ot.l lla.:ltUDtt 

ot oaloim ao on t.hat bu1a \be inhdaU. hasard S. J"Cll~l.J' \ ~ 
about. 1/S ot that. 1nd1cat.e4 hen. 1'• a1"I taUdnc abou\ 

t.7pe ot bud ao that. the cp.Uon ot wh&\ 18 tolennce 

not. enter la. I ldgb\ inrlioate alJto that it one be&ins 

oouiMr the tnbelatloD hallN U be1nc relat.ifflT DOGlld.-"9~ 

u GDI Jd&ht. st he tinda a oerk.1n mllbv ol proo ..... 

place• pzevmUaa tb• ewt baa befDI pickecl vp bJ ~" ... 

~ ot Dr. Laneo abm that. SA U.. \here 11 • 

wme•1..0W oewUcn ot 11pt.ab 10 t.bat. \he mh1l1t.1on hatlU'il. 

atcb\ become rel.at.1Tel.J' ~. Th8D one also a1&h\ 

cona1de.r ti. haaard due to siJO • It. 1a o~ uamed 

what 1a 1nbalAd 18 1n nt1'1cien\17 aa1l partial.e to be 

md pta to the blood ..... 1a depo91ted 1A the 1*'9 · .•• 

dcm•\ ban the taotar ~ ...rev here/that, we ban whm 

~ 1 t. aoed.111 to \he 

[' ........ .,r+r---~ ·-'· ! ..... T ;:" ........... ,_, 
:.1 

I. 



.. ...._ ..... 
(continued) 

~. llDd the uterlal. tall.I Gu\ wiUdA a period ot mi.

tour boan1 cu aq be 1ntera•ted in t.be denial ot the 

~ land 1A the tutun. But a rough computat.iClft 1ndS.oa 

that the ~ h.aur4 to a population llmg in t.hat 

mare or lei• 1tql!lc •re 18 trm. utema1 r&d!&tlon ra 

than troa •outhinC lib t.h!a. The•- amount. ot •\er 

t.ha\ would be requ1nd \o &1• tolennoe etteo\ wtdoh 

OOllpllted 11p bent wou14 in the t1n\ dq gift ~ 
~tr "W' 

~ ~ to 8ll unpro\ecW pu'ICIG CIA the &1'9rq9~,; 

th• •terial wen Wlito~ diatribuW fl'W a area 

would haw \be J111111>er ot cu1ea of •~1• to p-q 

tolerance .rteot., wh&\enr t.la\ ncure s. - 1\ tum. m' - . 

about. s Olll'fM per aqure llile 1 think~. . i 

ledmSnc witll a period ot tibree or toa hcaJ"a tb9 ~nomt.1. 

ndla\loa Sa ntticimt.11' h1P at. tba\ ocmcentratioa t.h& 

2000 roeatc- would be ~ axterml rad1aUon of • 

unprotected indiYidual ill an open an& end dur1na \bet 

wut expoeure would be about. twice~· So that I ....... J .... 

in that P"!"t.ieular case••• problWl.7 u. not. 1.nterellt.ed 
, . 

. 
Deo2rt,...,·wt G i:•1 s:-:'f 

,_, :,.., ' - ._: L .- .... • • 

I . 



1flSTIRl1 

VOICE1 

lRAJllSHa 

tu, bu\ Dr. Wntern, it Jn do that, d09m•\ l\ MU_ 

pertioalar tana produc• lethal wcet.abl• traa thaJl •· • t 

Kqt>e. ••U., thl point ot tb9 que1t1m ii probabl.J .... 

aerioUI tor the baabinc ol a 1111"19 area. tt wan ............. 

about. where tbl nuaber ot bombm beccDu 1er10U11. The 

po1n\ t.bat. I'• makinc 11 that 1l 7011 use nrtace wet.pan• 

at~ hrp area, we•re no\ eoina to Worl7 perlulpa 

about wbn ld&ht happm in tm, tweDtJ', Ql" thirt7 )'ecnle 

lbat. do J')'Q __, 

llell, no, what Ita Pyinc 1a 1t 7011 produce tM ..aunt--~'",. 

would g:lYe ,_ an uwaae.oanaentratim ot atrmtlm, 

produce a tolermoe etleot., and this, ot ooune, trca 

p1atlll'9 would requ1n trm te to twenQ' rear• to aocmav.:1& 
' 1 • • ~ .,': .:..c--- _.;_,,.;.-.-&-~.---. -----1: ....... 

the bodn t.h1a u onl7 a tolerance ett~ It tb9 boziea ·· • · · 

1&14 don 1D nm a wq the\ tbe people who Uvecl. 1n tba 

nre nl>jecW t.o \bl tallod becimdna withlll tour 

\be u.plcMIS. t.bw7 would, cbar1i1I t.he tin\ ~ p\ 9m1111.mttJM 

like two t.houd i-oen\pu1 1t tbq wen mprot.eoW ill 

..,_.. Grine t.he ftn\ week t.bq•d an tri.oe \bate So I . . ~ :~ 

-,UC t.ba\ 1a a orit1oal upeot, rather• the lonc

at.ront1-. 

lrell.1 I think one factor t.o con81der 111 th• ratio ot the 

ot people nlt.i•t.1n1 th.a\ an. to the number ot peopla 

dependen\ vpoa U. product8 ot that. area, who an. no~. 11 

that area, mcl I rather ~ in oerta1D agricul.tui-e . 



VOIIZ1 

D'.AYISH1 

mHEa 

LON01 

• 

I think lt. lli&ht 'bee 

wen, to anawv 70lJr quenion, !mold. cne ta, •••••••• 

the fin\ place, I'• talk1na ID17 abou\ tolerance oono 

~ s.90 u OOllpU'9Cl to ~ htah conoent.ra\loa ot 
• 

radiation, md •con4, it Joa ... tal.Jdn& &boat ~-----.. 

70u have two poaa1bil1t1ea in caae ot warfare. ()lie 18 
\ 

70u•re 101.na to-. 1\ tor acriOUltaral pm-po .. tbd 

area ••• 

dnot.e it t.o product. 11h1ota .., 'be l•• ~ri t.~ th& -

p~ta, tha\ 1.o, ·tbe:re - a ....._ f1t t-~· ' ·wq.~ · ·" · 
\ 

able to UM it produo\ift~ a\ &. le~ &'Y:erap r1lk 

CClll1derine .. Jn haft the wbele ooant.17 u.U'oml.T Gall~JD9 

ao JW get 90M tact.on ot 1atet7 then1 and u I•w ~.-..... 

pointed ou\1 J'O\l h&Ye a ll1llher of J9AN t.o work tb18 w\ atter 

1 t hapyerur, u4 10'1 can do quite a lo\ to al.l.8T1ate the Ml:at'Cl. 

. 
low, t.here•a one tac\ that I wu C\Ui.OU8 to .-__abcrd'- go\ 

the imprea•1on that 1n irr. Bet.be•• caleulatlon, tha~ 

[)c;r--~~-.,.' . ; :· "] 
I ', 

'" 



IM«J1 
(continued) 

LIBBY1 

Ul~im la -.de that all of the strcnt.1• 9Q 11hioJ& t 

\be P'OQDd la &ftllable. One kilOlr8 that. eoUa baYe ra 

I wwld t.aJra 1\ that tll1a 1a a rather peaa1m18Uo UIDOW.-. 

.m I ua ovtoua u to hes pe1awat1o 1\ u. Ba.e mmi*iJ.-n·u 

been done in pu\tin& 8troot1• 90 !Ato ord1nar7 aoll and 

!1.nding out what. i. avallabl.et 

Tei. lfe have been looldni at Ya.rioua llhote, and t.he -

or data that. 1• 11a1t. ccmpl.ete 14'z t.be unde~ ft1 

aoet. ot 7ou probabl.J' know, ia abou\ a 1.2 u. What we 

na to kJm eoil nata troll Cal1tcrnia 9011 repre1811t.S.,. 

tn depth, anct abou\ la llfl~ r .. , each box .... sa th1I 41JM!qll 

end ... dUtribated \h1• ewer tba terrl.to17 of pndioW 'llLI_,-• ·. 

We cue back witb halt ot 11bat. we bad ctt.nr1buted .. ocat11a.1UW. 

which•• could aeuure b7 RrVVI' •'-n• I'll t.Q one, 

repruenta one ot \be Nd- act1Tit.1e• to lllutn.te • 

t~. •• bad 196 a1.orocwie• t.ot4 •lrf&ae aot.ld\7 oia 

and we han grGllD S crop1 ot rad1abe1 ccr.aeou\1~ OD 

the obeernd muea, t0;r tmmpl•, OD lA'tfUr7 U, · ust, 
dialntegratJ.ona per eecond per IJ'• ot plan\ d1"J' •tft' 

last orop came ott 1D 9/19/S'I, ot nd1ebe1, an4 thu 
Now the oontrol.8 that •• had. grCllfinl on the aam son, 

1li thout. arq contaainat.1on1 read,. iD t.h1a crop '1/1S/S2 9G.&I~. 
it. -.. 1.69 d/•/graa and onr here 9/15/S2 n ~ere ad 

'· 



J.lJSSf I 

URSEla 

LARS!Wa 

l\ ... &a 

VOIC21 

tn, ob99"9 ••• th1a would ~ L/15/SI nadin1 a\ '•'• At 7/1/SI 

ware readi.na 1.a, md the tourtb crop wu hane1W ••• 

Aren't 70ur control.a Jun ~ thin& we•re trJ"inl to MU T 

I ..an thia reprennt.a the talloo\ t.hat. bun•\ bees 

tr.ot1onate4 SA aq teat.. 

fhe control.a nppo84HD.7 ban never receind QT fallout, 

because thq were collected traa San P'erDando vane,.· 

Tea, but. it the et.utt•• leakin& don all the \111'Ae 

\ban•• 
r.111 bu\ tlt1rte radioaotint.7 ar. na\unl .ourcn. 

. ~~ ·.;;....· .;_ --· ., 

eta, ,... 10U'• eo\ I-lat~ ror all the potueha ia. the 14 · , .·- -- . ~ ·· 

70U haft .OlJj tut.•• ndioactift~ 

Yn haft :nibidlm, wb1c1l 11 natural. 1'• bTe \!I. ... ~._ 

tborim ..nee. You•n ahr~ got. \bat \o omtend wit.la, 

8lfT time ,_ tert.tliae, 1fhT JOU'" wkHna radloact.irt\7. 

the lad!Do oloftr wu adde4 or planted after .. thdahed 

with the tifth crop, and,,. toot t1n orope ot that. ott, 

I have the lut. bit. at data which eame ott on lonli>er 

I beg 70'-r pardon. Jut this last aontlle- .lnd ~con~.-· 

nat. ..... 1.86 dps. the cont.rolled 1.6 ·~ 

Department f Energy 
Histr:r\1'"1' Office 

i1~i~H~ :cs 



w.sn.1 

BFn!EI 

ll ITCHEIJ.1 

'fU there azv final anq of the 9011 aftv JOG 10\ t.m'Oll.tlll 

hanfft1n1 t.he cropaT 

1 .. , n teel th&\ qute 11gn1tlcant quantJ.tiu ~and. I 

don'\ ban the tigvel with• rlgbt new. 

ROif do JOQ account, tor web a 1..-ce drop hem the nnt. 

... ---~ 

to tM 1aat. one 1t the radioaotidtf in th• •all 11 UJl,ft11l1DICIT 

wen, b7 decq C\1rfta and cmero C\U'Tea, th• oaq thine 

we ban bee able t.o pick up hen 1• St.ronUm 8'. I\ 

been. ••lectift abeorptlcn, m appann\]1'. ... ... Jm 

ot.her crop datf that. we baTe be where " haft tabD • 
.-,_ ,'~ ~.,,,;.. . 

agriculturll. EOU4 troa Usr~ Calitcrnia md J~ _,.ioe 
and ccmt.ainated a\ \he rate ot 100 d1d.ntep'9.tlcna p1r ..... 

·.. . 
per crm ot aof.1, tblt:re an J.6oO ~ to a P1o~ l om 11 ... 
J'Otl ... idea ot wh&\ U&lpena here •. oa tbe.~U.• u · 

. - - ¥ ·. 

tab b •oil to the plant and .. ai.o \17 \o 001W th11 

ritb the u1ul tffdtng, ~an 100 dilintep'aft!Ame 

1n1U.•ll7 per gna. !be pl.a 1A t.be leaf' •tvlal whS.oil the 

bean wu th• llOd important, t.he barlq waa the lau\ 

d had 1420 diaint.egratior.a per noond p .. ara ot p 

material and 1.t this pl.an\ wen feel to t.hU eabuJ CIQI' 

experbent.a hue netted 260 d per 1 nt.dne4 thia woalAl 

don fed. ·ID other words, I eo\ thue ~tr. 1110 

. ; 



LAl£Imt 
- (continued) 

uptl"iwa\ .. d14. 1.as ol the st.ronti• 1a ntalud 

cSoee ot J..n,ooo 4 par• ted da:ilT OYer 17 ..... nan 
•terlal ll"CMll on aont.a1a1nated eo 11 which would dTe • 

&Yttap ~ tMclina ot ahwt, 2700 d pv •t \ha\ ta p 

drT mat.erlal. cu1m. 1• th• leu\ lDportant, ceriua 1a 

negligtble• ruthenila U7 be import.ar.\ becauae t.h1a la a 

act.er wbeA •• t.alt abou\ the ch.UV';r ot 1\ sq Mt u 

cation or m anion. We hne atud1ed the tued •aterial 

tr1nit7 on this 9or\ ot a thing, nperhent1 md •• baTe ....,_ 

tu.aed material. lrom IJblpper 7 and !used .at.rial troa 

At. least, the wt.rmentation that n are workinc wit.ll . 
techniquu that. •• haw used on our nM&rCh wort. u we 

it, ua1nc tho• ,... •tud1• or ccuparieona eom1 up witll 

Talue. Im 1ft mq be interuW 1D lib•\ kind ot aat.irl\ ii 

imedi&teJT svailabla t,o a pl.An\ oa detcnatton •. OD th1a a\ 
" 

•erie8 out ehere • 1 almc witJa our tall.ola studi••• • 
• 

trapped an••la, th• natift :rodent.a Md abo\ the taalrr.:hhl' 

that. are in the tiel.4. 'te had good tort;une in that. then 

u,.ho\ 2 went la tbe nor\b 9&8~ d1rect1ca W WU =' 
ncmt.mlnat.ed dur1nc the perlo4 ot our et., 1n t.be t se _ 
n did Hrial suipling an u .• In Mdit.!oa w bad Nmple4 ;·. 

,. 

that area 1n October •$2 aD4 llOTOm!le~ ••• I .._ ~ ,Sl. ,_ 

You 1U11:f be int.ereated 1n some ot the thin&• .. tound oa t.9· 

On the rabbit.a d dq plu a, d plu n, and. plua )2 da 

Th• cuia, lune, liftr1 lee 11WScle, and tear~,' 
!, 

t .1.. 



IELL001 

URST.!1 

VOICEa 

URSnla 

That u pract.ioaJ.17 .U. of tlw OJ t.ract 1D \ha rabbit. fhe 

biolociett obJec\ to oansnc it u. GI t.nn. low t.htt 
. 

tigun• I a putting on the board are dia!nt.eptiou 

llinr.te, per 100 mWsrama at uh. 

It •aa Jl&roh 21., I beli.en. Sinee ... nrmt\ auoh aoo4 

au.rbaen in September •Sl, I collldn1
\ •Dple lunp. 

p-ni~ •ark bu all bee hHd •beta• U ,_ an -~• 

with a l.arpr bomb and JIGJ'e actlrliif dropa doa blrn 

act1ntiea are &oinl to p up, but. th4IJ' atill ho14 that 

general piotva. It Joa pl°' the dect.,. Ct.D"ft8 oB 1q t. 

"• .. )'/tthe act1rtt.7hen Gd ol Udl .. pl.a JW.WOuld 

th&\ th• alop9 ~ th• aoUYit7 will llppl"Odaa\e t.he • 

1a repre1tented 'Or thil decrNR. The halt-ut. • .... l 
, ·,, -

told or aent.ioned. to ime u abou\ 32 ~· I haft acme ~11111111 

thing• that, it I m111 back ~ to wha\ n were talkine a 
' . > 

Wa morn1n& oo parUcle aiffa. It. appll .. ~what• are 

obae.l"fq here 1n the lmg. We were able t,o detendna on a t• 
. . 

ot our air llbpler• thia ttma the actual particle •is• 

on the air path. Tb.ls wu done b7 a tec14l1.qu \ha\• 

to a<Wpt to turbid1metr1o •iH ulpia cm the actual ll*llbll• 

tilter and ve t1nd tba\ about titf.7 peraen\ ot t.h9 actirl i. 

-----~. ·--.-:-:.- ~-· .· 

.. 



LAftSE111 
( cont.1nu.d) 

leH t.ban a halt a aioron at Ju .U..a ot the d.rborDI 

low thia ooOUJTed on a aupl.9 that. wu colleoted at 

tovr houra and the ,._ pictur. held at. •1.x to •taht. • 

The eoll -.uiple oollActed 24 houra atter detm&Uoll 1a t.b1a 

1141111 location had t.he 11.\Uimua act1rl\7 111 the particle •U. 

traction or 17S to .350 mcrone. I •ort. ot 10 alon1 w1 

idea that 1t we etud,y 1ntena1vel.7 what cm happu 1n 

tirn 200 mil.ea art.er detorlatlon we are going to coq 

11aS t ot the annen that can be applied worldlride1 it 

will, or at lM9t. within "8 u. s~. 

. . . ~n 
. i~· .• 



j 

LIBIJI1 

1'lmw ..,. bl .. cpalatiOQ 1d. tb Nape\ .. tM .. *" .. 
s.au. ot. parttcle _ ,_ knak 1\ ... to .. sa ....... 

• w that; tlhiob pa ou\ \o 2000 ..ua.. Id I 

0C be iJ'ODl4 oat. 1-tlilllD t.be ~ tba\ llaeatN4 

aad tlha\ the ott...S.te peoplAil haft belD tins n W 

and what toe .ll.aoe hu i... do1n& aa4 what w u.. 

do!nce 

I\ ~ .... to bt wq Sltpcriant. I DO\tce 

ftndiDC .tl"alt.1.m 8'J IMW ltnotit.• 8' hu the .... 

' oharaetel" • atronttm 90. I\ abo bu a krJptoa m.-t!nl."11if11191 

ehM'•t17 ot tbt IWH.abh1 beeau• it.a &T&lleblei -
- ------------- •I • 

nn ot the t11s1aa ~ are b914 bMk JflllS..~ .. -

!bU S.. vha\ w an hoplac to lrca oa;'9 l\ 1dl1 bl 

~to-~t.biaia ... ,· ... ·· 

v. ha• work &otnc Oil f.a o1q tbaU. \ha\ 1a a • 
• . . 

~ oed-, oer1m m4 n1Mal• proh1ml m4 

Do\ ~ go1na with JrUpec\ to the 1llU1. 41nntUoa 

~cat.t.on, 'bd w are Ulinc a 'blolo&S,aal 1nd1 

prow vtwther or no\ th&\ f1xe4 eo-c•l184 fncUOll 

re.U,, tnq 1'1D4 vith rupee\ to b!.o1ocr• ... .,.:.. 

.. ' 
• : _ _j 

-·, 1 

. -. . * 
J ~,-·~ ';· -

' 0 ~ '. ~,r 

_,..; ·' ... 

·- .• " '1 ~ , 
~ .. - ·- ... 

\. 

•_: 

, . . . 



LIBBl1 :r tldnk Joa npor\ 1a ab~ ~portmt 111r. I.arlMmlo. 

la, it 70'1 ooa14 poedblJ aw&9 to •uun ata'IOG'1U. 

Joa ... , a FO~ l1Jal tia1 Dre LibbJ1 w call • . 

oontno\on to Mad. • pop1a p1u .W.tar, ptOple 

v1nd ~ v1 th ecmet2l1Dc w. 51 or 60 pll'llOllml cm 
1A the Aeld. \llCl .. pt Ill ~ vita t.bl na141 

md CCD1t bCIM• there are ~ two pop1a • haw 

ot ~ all the data that hu been colhcW. 

I\'• poNibJ.a 7CN "811 I th1nk, to t.'9' _. ~tra.!l't.all'lm 
to measure. x•w bcCl ~ t.ba\ llODI ot .... OGaml!I• 

cial oonl*dA• would et.an •Utll"1.al - pk' DC J-.; 

--..u:rwnta tor a aharae • Joa. coa14 8ln4 a 111911 

.., tnoer COlfP&D1' :118Dd &et & •umwn\ of l\ a\ 
" I • 

loll 1n9l tor a P'lce1 or •lM b&ve equ1pml\ 1ddch 

ca bQ;r1 or &1• W.. eenlce " \ha\ 1\ woa14 be 

llbla vithoa\ ha1in& to do it. ~ to ~-a lo\ 

;. { ·-

I VU Nkfn& & mental ca1culaUcG a~\ 1601lh11e 

W k1ng md I vu tr;y1nc to coordlnate rq data v1 Ul 

.i.. which Ik"• Bethe had ccme vp 111.th oa b board 

Cep::·:n :'+ "' -:-.,;qy 
1:' ' - - -
.l ~ ._ 

' . 

. 
f .. ~. 



I lllOala 

hae Aid that. a nl• tor exterm1 dOlll of •terJ.al 

t•l'tna ov.\ 1A the concentnt.1.GD vhim rir. i.tai. ......... 

8/10 ll1crocurie• por sq. 111..1 Ila ullin£ OJJI 111~~

lqUAft 111.1.e b8re u 'be1n& ~ equiftl.ezat to 

1be ext8rnal ~ u tJw aaterial ran.. out 111WA k'1oa3rw 

u the integrat.cl dose over a lona pr104 ol t.1al 

20 r (no\ 2000 r) and of vhich halt (of 1lhiah 3/1IJ 
~ t1nt. _. and 10 r 111 t.he ts.n\ --. cm ouri.e 

equre IUle voul4 corrqpoo4 to th1a accarding to 

cul.&Uca. 1lh1ob I had _,. ~ m:l ha9 Gia 

I got. - ot "11¥ ~ 1nvvW ill -k'"I "I 11111 

oalcula\tone 
I 

U JW wan\ to &O vp to vb&\ b9 com1dan • prblpa ~-

~ there, 1" vOG14 -. to aultlJl11' theae DM:lti01"9 .. 

-.r·., • 

1'710,ooo~ t.blll JOll .-. aett!na vi> to, tm potDt. ... 

Comidel' ~ pcd.n\1 ?A hace met.her 70ll Adi' 

ml roa ,... be.be aptmt the lbtedeoa1 7ft via ttw 

bid t.hml1 are the t._ l'\:l.inedt In ot.her vord81 I •m.1..11.a 

sq 1.000 .,., tot.l daao1 voul.4 be amatMac liJaa a 

cal U8 where U. b<Db CCIMI por:iping into the gJ'OUDf:l 

aplodaa low avv the trooi:a. to pt. tha\ tln4 of . 



( 

trdn•t&.CJD ol t.ll9 ~ (100U..'2Ua20001') 

.. ,. tan be ru.lne41 

X th1nk th18 1.1 Col. Jk>lna•• po!a\ ml it•• a wq 

J.atereatbc Pointe 

Well, it. d8pnda aa U. intorpreta.Uoo of tM data 

Dr. LeU. had OD tile board. It be P'lt.I la a fact« 

Jnmdncl, then w voul4 • .,. that. tb8 lar£9 areu ot 

•cri., we "°'114 VtsTT aboQ\ U..11hel' d&h\ e-\ renl 

u t.hq ... wq ...u .... , - ai&h\ be ab19 '° 
tblm tor 8Clll8tbing. 

. 
Sir, in that napect. >'°" llish\ be 1nteruted 1a Oda 

!hire .. Just. am cue ot f'a1.1M 1lh1dl w c1.ai.a 

oowred 2500 ICl• Ill. an4 w think that, trca theM oq-. 

la\iom 1\ d9poa1ted I G\11'1.u ot at.root.tu.'° pW ...... ,,..,._ ~, 

.u., 11h1ch vou14 .... i\ llCMthinc llllll 2 • ' lll.al"'*-:d1.A81 

and. t.he doee rate. WOl1IUll.1J' ~ voal4 b9 • 

lndioat.ed hen (...w.ac w. de., snn,mv doee) lMllllrta' • 

. .. reaUv o1 .. .s.taaticm 1A ~ w.a s.a 
aoiul ...-. A\ the llUilRa then wu noth!Jt& OWJJ 

J'IMA'- 1nftntt¥ dHe• lien ia a a1\\Jat.10G 11hen 

tan. o.t d Joa do 18\ pemap. S roen~ U ~ 

•1.aidll ti. Y1o1n1 t7 amt 70\ J"OU do have 2 cur1e1 ·et 1tzca\

t.i• ~ pw 8q• at. 11ov, ewn it )'OU have no wpt.a 

then and pa ct. pit, poJ:Vlat1oD in, ill 1 \ poad.blA 

llight. '°8t, a\S.r up dust. b7 valJd.nc e.rouM an4 Snh&le a 

--
--

Dep rtment of Energy 
P. c.•":r':-::i'~ Office 



PLISStta 

l'Ol't.lcm ot W.. 110 tha.\ 1 t, 111.dl\ be a baserd --... 
I 

w vou1j 11111 to mre or lea di9band 1D tM.t ca. 

Cole Holsun '• pcdn\ ot -dft 8Dd aotn•l17 ut h 

!eNnee th&\ s.a \bl abaenoe o£ injoct.ic ald ill ttA 

xi vu oaleulated trm m obnnaUan ol what •• detlmo.

at.ted in tha deD&r\e 

In other wordll you wen aaS1lldDg thn th.e aomal O'O 

t1uicca ~te • • • w.11, then lhouldn't b 

reduct.tan ta.ctor or eamethiq Ulal~ a j.r\ fJt I 

C\lrl.ee pqe equue ailel 

n ehould be 60 r 1nt1n:l• d.oH .. oalaalaW lv Dr• 

w..tem•• pdD\ et ..s.n. 

Bu\ 70Utw ~ a new que.Ucmt 

wptattcn1 t.. 1\ st.Ul dqerouaf 

_; 

... . .. 
·. i-"" : .. 

• ··~ ! 

I I 

tab abeence of iftpaUon in t.."19 barer in wpta 

•dal there S. hMard 1t w put, in t.hf.1 cue 2 c-.iri ot 

atraotiwa 90 per ~ aileJ bi\ tooorro11i it • 

--

.-. 



LIBlJII 

WLUUl1 

LUl&Jiila 

var md w do ac'1a•' 11' 8boo\ a lot. ot bmb9 (poad 

.. ~ droP9 OQ .. ci\7) w.. alab\ efO .,,, ..,, 

a i.ctar ot 101 and 19\ no W£9t&t.loa.J 18 then a 

~ xa \hi. cue 1' aan be ~ 1nhaJ•t.t.aa 

baar4J - don•\ .. , the d!.rtJ JOU 111.ib\ brhtbe l\e 

• • • how b Japa.'18H ~ etronU•T · 

lo ad.Ji, Ula''• a different µobl.ea. I don 1\ ... bOll 

aot. rem.dual act1Yi.tf' talt1.coe4 1n 1'1eV ot tJl9 &1r 

drop • • • I don•\ quite underat.and that. I\ COQ1.4 

been • • • It doeSD •t cane w1 th ~ ape.rieDce 1D 

da.atio aone. I cu•~ mident.aad) roent.son lite 

daee. Jn4 1ncidan~1 'Ud.a 18 a ~ drop an4 1D 

surtace, ot coune, JOU would reteu. I curi" of mtPl""

\im '° per tqun aileJ '\here will be other taotorl1 

bowner. %ou vo\Wta•\ OOftl' ISOO -9are 1dl.eaJ JOll ... ,.,.. 

aare lSlmq COftl' 100 8qUar9 .U... - 1\ will 1- a....,.....,... .... 
1ilbea 7oa va1t U'OUDd ma ten areu up there, do ,..,_ 

.... , 

Depa. "ment of Energy 
;-~ : • , ..... ~ .~ --, J..... .." ' ~ '. ~ c fl 

. ,.) 



LI!Btt 

~. QUiii• 

= 

• tdr2I' ld-&f' -.s..t. ftldioeoUd. oftb hate .. m. 
ebei6et1 IDI ~ ld&h\ be quite ta4h. 

I tb1nk t.'lat Col. Quinn wt h1a crow4 had ~te a lo\ of 

tho• tilt.en ln concecticm with tJl9 o~Uca. 

SC. ot the W pnornl• attar the undargroaa4 

wn into t.i. '"' area t. noowr ample• and. thq 

naptraton u..s to ten ~ .i trben the 

pin.ton wan iwiowd JW ecni1.4 11ee about IO a I' per 

b!r nostril probi.llg. 

Tbe •tGS.al woa14 •' into the nonrua .. 1W'
~ tho9e nap!ra\on - no\ tbnuab the tllt.er ' 

-... 

. . 
•t-.'• --

""_ .. .., '· ' I~:.~ -~-'- ,J,..,~~~:i 

. ' 
1fOal4 it. be 1a JWa1' bodJt Vnl.4 1t lie •taboH JOI 1t ' · ~-~ · 

wmt aol»blltt 

I '1dnk t.ha' Vh&WM' lt la w ~ ntdn, 1' 18 

nhaW Sau. na\ tnath qele9. I\ a, fJ:lr all ~""IM 

90hhle aawn.t. It vUl 900D be trwparW to bcoa 

\ha\ vu a poin\ th&\ nr. caur 1-'ou:;ht. eta th&\ t. 

ldtala etront1m 1n t.hat ~ diddect st.ate te p1Da 



SCOJIU.la 

&c:ofILLlt 

Ja .. ,._,,. .SUa:rGmllll .,, thq hatl Nd•'• .... 
• .. hdiatS.cm .... tb9 t.ot.&1. dose ...... tld.Ja& 

2000 ...... ..,, ~ ~ lftbal• ml tound 

~ ~ a tol.orance dooe 1.na1d9 thea 1D apt 

tha tact. that 8UCh tnllandoua qunUt!ea ot 4ua\ 

lcnanl. 

!!te 1arpr pert.iclaa voald WD4 to be pllled ov.\ iD 

mul puaap9e 

IWl thq ti• 1.arp eaoan\11 ot dua\ la the laai• . ~!19. . • .. 
- no ·-u~v. 

I ~ _. a 11~t.t. roaiJi hol'llebMJc e~-1 a\ioa_ 

s..uoau.."' tu\ 1W 1I01l14 haw te we .r, ~ 10 . - . . . 

tUeo-1 of \ba\ .tan 1D. ..... to "' .. WneDoe 

.U., I -.. that. JOU a1z W. unit~ lall th&\ 

;w ld.cbd it vp 7V\l a1ucl 1i up 1n, sq, abcNt. & 

- ... :· ,· '""-" ... : .. 

r •.': • .. .. _-,·. ' 

--

. . 

[: ;:-~rt~r~t of E:-:'.:'r~y 
:"---·--.r~?n'~ ,~, ._: 

}-;~ 
' . t ! 

<f' ' 
'•' 

'· 



wa1A be to ••\ b wp\.abl.e Cll' .s..nt. Joa •4 

en 10 k11o091 ot dan. !bat.ta b tpltioa I wa ti 

at, Md 19\ ,_._ anawre4 th&\ !\ ._ re.Jl.T Ml .. 

An then ... would 1JJle to ...... , ..., ~No'tlllilJ" 

abaaluteq. bportant carRtnt. before the coatenDee 

lnalas 'QPf 

' .. -- ~~ .... 

. ' 
·- ~ "."w - • ·°-t=··. -. 

I vu ou\ 1.b.1• llOrn1lac wbU. Dre Bethe na ww,.. 
~'lat. the ratio ot tolen.nce to ..naas •tr.ow u 

the board •• dUtol"ellt lv' a factor ot 100t Jute 

wn \alkl• abou\ a factor ot 1000 tor th1t Allll ta 

% woa14 ~ ll1al to ut how w.a bub • .-·· • • .....,......, 1\ ·. . :, ~ :l ,.: ::;~~·_e.:~.: - ~ . . . . ..... - - ... ..--.,~~l...-$1f!,.,~"-:.,.~ ... ' '. ' - ".--~1 ' ~- . ~~~ 

letbal ,..t.erdq. 

. .. 
II&'*- ...... h:li• lat stroo\tm to aceouD\ -

cU.tteren\ en.ct ot bet& rap and allfla n:,e, th&\ 1' 
.,- cantentie that tor ltront1• 'Wd.toJ.'W.li' dlatribu 

bool 10U llhou14 nal.lT cmdda 10 a1croourlee • the 

tolennoe dose ta order to be comd.rien\ vi th other m111:.n,. 

00'.1 .. 
,_1 ·J."ri",.n'F: Of\;.~;e f • I ' . ..., 

-,. £ ·-·., -· 
-~ .... ·~.r - ' 

30\ 



ORmOSt 

Brml1 

( 

<....-00!1 

BWH!a1 

la . .._. to be ecmat.1t.81l' wit.II a 1/JD ot a JIMtnc::m':t~ 

~ .. 111. Ul JOO aU.S.o-a peat wek ot c-.a .-.u~ .. ~ 
2h1a taotar 10 a4 t.hl other ta.ow 10 be..._ a. 'Im.la

._ d088 ot rd• and b ~ dole of ndt•. ~ 

tact.or 100. 

Jlolf I undentaot:l the buu ot ~ lOOJ coul4 l ad ~•• 

~ bu1I tor the 10001 

lo1f ~ w al.80 were tol4 th&\ oae nd1o Mftlll..._. 

wl1.h 8 ~ aa4 - lad.r liwcl Wltla !O ld,*Wlld'!lll• 

vhlre l/.lO wu the tol.er'anoe, .. beMlll ED u4 ·l&OO 

i.~ doee. 

Ia then eo111c to be cU.n1oa1 MS.daDce tor tbl ~~· 

tD so doGO 1a ~ 
. ·- -;-

I hope no\I I thinlc ware qd.te ..... w.~ i,J ~;;.1];.' .. ··· 

. ........._ --

- . . . , ·~: , ·. ,-~ :~?)~ :~. ~·;:. ·, 

a apeoalatiw ~rat.her ~ ba"f1al .. _ .. · .. . ~} · · ·' · 
. . . . • . .• ~- • • . ,,,;.c_;,1€ ~'.' 

coanDMUoaf .. I WM*' Dr. Dttbl ... ~ . . 
. . ... ... . - ~-.:-:,~ ,\_ .. ;·._. ~--.,·: 

111-. <*-' 11e • .,,ed. ....m.a> ......... ~ ~ 
et iblt J»OJb abold.Dc det1nit. i..s.oa, . .4 ~ ~- .............. 
- ... thine w. $Oj lethau\7. ~ ~-·. ..-~f':_;:, .. ~·. 
\ha' s.a aa &004 u 8IQ'bod7 can aa1a1 n w.. u..~ : : : , :·~ ~ 

I va.tn to thank all ot )'OU oq behalf ol the RllD C 

ancl 1t.s vartma oontno\ora t• ccaia& to t:ie OQQl18"Jitce 

and &iY'.Jli m 7ovr idoaaJ I think we deriwd a p-ea\ 
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