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326 U.S. ATOMIC ENERGY 

CCHviMISSION 

RO _D_Ot:_-_H_l_S.....;..Ti_o....;..R 1._ll ..... N....__,_CD._8_11_.).....__ 

Collection // 3 2.. 

The function of the Con;r:ii ttee j_s to determine whether an underground 
burst of an atomic bomb that will rupture the surface to a substantial 
der,ree can be carried out with safet:r in t:ie continental United States 
and, in the event that this is determined feasible, to recommend the 
site and the meteorological, physical, and biological data to be obtained 
as a restl t of tl1e burst. 

'Ihe Atomic Ehergy Commission has accepted responsibility for the 
series of tests so far as radiologic safety, cratering, and blast effects 
are concerned. 'Ihe factors that led to the abandonment of tho Am.chi tka 
site were discussed. 

After a general review of the data available and tho data desirable 
to be obtained in an underground test primarily aimed at determination 
of radiologic safety, each of the participants ot'..tlincd those points of 
importance within his field of competence. ~'Ti th these as a basis, the 
discussion became general. 
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It was U...'1animously agreed that a onc-'.dloton, u23.5 bomb was desir­
able for the test. It was f~Tthe;r agrL.cd t'.1.at :!:ram n standpoint of 
operational cfficic:icy, no more. than UHo .Necks should elapse bctl"Tecn the 
series of tests, the rosults of the instrum~ntntion of each test being 
tnkcn as the control1inr fo.ctor for the follo1dng tost or tests. 

In the discussion, it '.'.'as clearly recognized that the Cor.i.mi ttce w:•;is 
dealing with n. series of problems in st.:ltistic.:!l probnbili ty. The 
Alam::'.gordo fall-out data nrc the most pc.:rtincnt b(]causc the fireball 
there crunc in contnct with the earth. In light of tho data available, 
beta or gamr.:a extcrnc.l rndl2 ti.on hazard Yrould not occur beyond a 40-milo 
radius und0r the proposed test conditions. 

'Ihe rcnaining hazard ";"J'US considered to be from tho inhalation nnd 
rc.:tontion in the 11.!.'1fr of rn.dio.s.ctb·c p.".rticlcs. It ~'!'as pointed out 
that particles up to 10 micra in di::r.11..:tc.r ma~r be carried for hundreds 
of miles. '!he most significant pnrticl(.;s from the ha~ul st..'lndpoint 
n.re those of about one. oicron in di::unctcr, owi.ng to their rutcntion in 
the lung; tno sc over 10 micr~. arc not sigr..ificnn t insofn.r as inhaln tion 
hnz."'.rd is concerned; ;::ind those of 5 micrn and above arc of only minor 
signific2ncc. 

Tho hazard in t.l'ic lung is th.:lt of c2rcj.nogcnc..sis. It ·ans pointed 
out that isolnt.:.:d particl . ..:s r.::;'k-i..incd in the.. lun[ would probably not be 
carcinogenic, owing to the sn.all nurabc,r of cells affected by oach, 
even though an effoctivc total dosc of radiation migi1t be provided in 
the irnmcdia te vicinity of a gi vcn particle. It was further pointod out 
thnt there already exists an opportunity for appreciable portions of the 
population of the Northc:rn Hcr.iis:;h..:::rc to inhale and retain particles, 
as a result of previous tests, but the significnnc\; of t:1is event and 
its statistical probability arc so slish t ,:i.s to render the .'lctual haznrd 
negligible. The actual risk in7olv(.d is currr;ntly 'l!nder study. 

As ri. rcsul t of tJ1c discussion up to this point, it bcc:::imc <i.ppn.ront 
thnt the:rc were U\"O si tcs within th~ contin~l1tC'.l Uni kd States which 
might be expected to meet suit<,blc crikrin: at the LD.s Vegas site and 
at Camp Iri·rin, Co.lifornic.. 

'Ihe gcncrn.l cri tcria for the initial or r:--,diologic safety test arc 
as follows: 

Criteria 

A. Geological 

1. A bnsin n t least p~rtly (;ncloscd by .::i.ountain ranges, in the 
c.xpocfation th!lt thG rise would tond to hold lo.rgc particulate 
ma ttcr ,,.,i thin the basin -- QJ1d o.c'.di tionally, to produce n. 
dcposi t of finer partic1llatc rrJ.attor on the far sides of the 
rangc::s by descending cir currunts. 
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A low level of ground water. 'Jhe large amount of fission products 
in the era t.~r ''Till not be adsorbod am: held because of the ab­
se;ncc of clo.y, and hence may tend to r.:igra k to the ground vm ter 
and s.·rnw up in :·.ra tor supplies of graz:Lng stock. 

I. soil prcdor:d.no..ntly silicn. ProUmimry studies should be made 
of soil chemistry u.nd particle size distrioution. 

4. For fae tost i tse:lf, there is rc..qu!_rcd a deep, unconsolida tod 
rw.ss of soil with en nbscncc of faulting in the area to be 
instrur.cntcd for g:ro~1d shock. 

5. 'lhc: dr.:::pth of t.'1c first s:iot sho1.~ld be pl.<i.nn'-'d so tho. t the 
rcs12l tr,nt c~.ot·.d "'.'ill be contnincd ini tin2.ly bet\vecn the 1000 and 
4000-foot levels. 

B. Mctcorologicnl 

1. Wind vcloci tics in the loc~cst 1000 f cct should be 5-10 mi/hr 
vri th porsi stc:nt dir(,ct:..on with time -- Um t is, steady for 1"..t 
lee.st 2 h'1urs j115t prior to the test. Vcrticnl wind shoar in 
dircctfon nnC: vd0ci ty· is e.cccpir."'.bk pro·.":i..dLd the trnjcctory 
of tho e:ntir:; c:!..oud m::i.ss is confined to o.. sector ~'.rhich cont.:i.ins 
niniro_al ::iop'.llation within a r~dius of 5'0 r.-,iles. 

C. RadioloRical Sc,fety. 

1. ThG e.:xtcr:ial do sc to non-part:i_ cipa ting in.1-inbi t.:tnts, of radia­
tion from gn.'TJ:',a rnys, sh.:i.11 not exceed the accoptGd international 
pcm.is3iblc dose level of JOO mr/w-i.: (l..S r:ir/hr ). 

2. At any point of human habitation, the; <i.ctivity of radioactive 
particles in the atmosphc.re, R.vcraged over a puriod of 24 hours, 
shull be lini tcd to one ::1icroc~ric per cubic meter of air ( cor­
responding appro::d::ia tcly to c.. grotmd lc:vcl g:x,,.'!ln in tcnsi ty of 
0.) r.i.r/hr). 

3. The 24-hour nv0rnge radio:1cti '.ri ty per cubic r.-,ctcr of air, duo to 
suspended particles having di~.:-:J.ctcrs in the r~ngc o.S cicron to 
2.0 microns, shall not exceed lo-2 r.icrocuric; nor is it desir­
able thl:'.t any individual p~.rticlc in this size range have an 
<lc ti vi t~ grc~ tcr then io-2 nicrocuric calculc: kd to 4 hours 
.'.l.ftcr t.~c blast. 

Note: It is assuncd thc.t the pnrticulr>.tc riuttcr com­
prisint: -l:hc :::llo;-:.".'..blc ncti vi t:T of on.: nicrocurio 
per cubic !"!ctcr of nir ~'!ill have a nomal distri­
bution of p<.lrticL sizes ranging fror.i a fm"!' tenths 
of a nicron to pc)Ssibl;;r scve:ral hundred nicrons. 
Soc .\ppcndiccs II and III. 
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D. Radiological Test Dat.'.'. to be Obtained 

1. Gross obscr-v.::.tions on the cloud: 

a. on the s11.rf~cc: follow the cloud in detail up t-0 50 
r::ilcs, to.king data on vrind, he:it:ht of cloud, di:mc;tc..r, 
dissipation, local variati·.)ns duo to wind currents, etc. 

b. in t.l-ic air: fl)llow the gcnc..ro.l contour of t.l-ic cloud 
until level of twice background is roached. (Details 
will be worked out w:. th ;.FOAT.) 

2. Mcasurt.~mcnt of u1::tcrnal r~dintion nt ground levol during 
prtssagc of the clcmd, ::-.long tr3.jcctor7 of the cloud. 

3~ Ratio of 1.Jcta t::i g"1:1r:.n :i..cti•tity o.t various points and tines 
<llone,- the; tr:1joctory .::md :it pln.ccs cf c.pprc.;cin.blc fall-out. 

4. Detailed plot of fall-out, from rir.! of crat,.;r through areas 
shoi:.rin? a!)proxin<Itcly twice background iatcnsity. 

5. Gross obscrvc.ti.Jns on the: crater, includi:ig size, lip fur::la­
tion, qu:mti ty of cnrth dcp.)si ted nearby, 8.I!lount of r<?.dioactiv­
i ty rotaincd in the crater, etc. 

6. Requirements for uff-si tc moni taring in rola tion to protection 
of pcrson~cl, including wells c.nd ground water. 

7. Srunpling for concc..ntrati0n of oxid(~s of ni trogcn. 

8. An ovo.luation of docont.?.r:,in~tion problums about tho sito, need 
for filling and covering tho crater, etc. 

9. .Accunulation nnd distrib-.ition of particulntc oattcr in the 
lungs of test aninc>.ls. (Not..::: can fais better be done in 
tho labornt.Dry1) 

10. Particle studies on the: gr,;und :l.nd in tho nir. 

n. Chomcnl consti tutfon of tho soil, and particle size dis­
tributi0n of the soil be.fore the test. 

b. PC'.rticlc size dist:::-ibutiJn of rndioacti vc particles at 
vn.rious locations do'.'rmrind for about 50 Diles. 

c. Spucific ncti vi ty of the particles• 

d. Che;:i.icnl composi tbn '.:'.nd physical ccnsti tution -- how much 
"pla.ting" occurs? 

- . 
-~---~-
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o. C0ncentration in the air. 

11. .l\.nalysis procedures s1ould be previously developed to a point 
which Tiill p:.:rmi t tho above d::i.ta to be adequately cvaluc:i.tcd 
within a pericd of 7--10 days. 

Note: Item 1. b. will bt:> t.'1.e rcspJnsibili ty of :~Fo:.T. 

Items 10~ and 11. are to be pri1Jarily the resp0nsibili ty of 
the OpC;ra t:Lms Group. 

Other i tc::!!s will bo the rcsp•)nsibili ty of tho Di vision of 
Bfology Clnd Mcclicino until othcrrtis•:; assigned. 

Rcc:JJ'!'lJT.cnC.ations 

It is the un.'.l~ir::.·=-us agrccncnt vf th c C:)'.''Jni t t...:. c t.'1.a t a tt: st invol v­
ing the CJC?:)losi· .. 'n 1)f a l kilotvn Urar..:i_UI'.1235 b1)mb, unC:cr tho conditions 
stated in ttic 00dy of the report, can be cnrr:Lcd · .. mt with.Jut undue 
haz~rd. Tio cl)f:''1:"1i t tGc rccor:-:nonds th:-, t the: t.c st be nadc. 

'.lhc Corr~~i ttcc rccor.ncnds "tl1~ t tJi.:; t:ro subsequent tests ple.nncd for 
this series follow on schedule, unl..::ss sor!lc adverse occ"t:rrcncc becomes 
evident, in which case the Cor:Jr.li ttc0 ws-uJ.d rcviL'Yr the; cvidoncc for 
furt;cr decision. 
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SD:"\C ro<'.S·.Jr:.s i'Jr ~1"1~~ne; ti.E1.t U+ y:ilcs fr.):'.'1 zc:ro is n snfc distnncc 
fr Jn any ccnc..:ntr.:i.t_ d f2ll-o'-lt. 

1. The t;:-;,) cr-.sc~s o:f conccntr::::tcc 1~r-.ll-Yut that h<:vc been 1)bscrvcd 
are: 

(a) 
(b) 

Trinity 
T·ni".rc.. t.Jk 

23 nilcs 
25 r::ilcs 

fr .)f.'1 ZCTO 
rr n 

Both distC'.rlC,)S C?.r:: c"msidcrnbly less than 44 miles. 

2. 1 KT is 1t'20 :Jf Trinity 
1/90 •Jf EhiY.'ctok 

3. Cl•.)Ud hc::i..['ht ~-:Julc1. b:: r..uch less fc)r o.n undcrgr<::und blu.st, nnd 
thcrc:'or _ tr·v,,l 'buf.Jrc fnll-,1'\.1t sh.)uld be less. 

4. E·.Juntain riGgcs ':,, t:·:c...,n pr,)pos·:6 z0ro P'.Jint nnd p1)pul.:,tic:n ::::t 
44 rr.ih,s i;;j_J.l c:;~..:r·c n fi: tc.:.:in~ :w-r,i.:,n. 

S. In an unckr(~Y\mnd shot, a lnrgc fr:'"ct:Lm of foe acti'.rit:r will 
rcr:miri in th c era kr. 

6. 'Ihc gre:n t <lr.:·~unt 0£' e::::rth cc:.rr:_cd up rno.:r c::::l.~so a c1cnsi ty current 
(base surge) anC:. c~usc nuch •Jf fu,') cliJud to faJ.1 out in the 
ir:L~cdiatc vicinity of eround zorD. 

7. Ob scrv<!. tirJns at Eni7:ctok sh•.wr t.11a t f:i.11-ou t is in vcr;,r lnre;c 
particles (100 to 200 r:iicrons) nnd fi"'.r tDo bi,s to be inh<',lcd. 

DOI AReHIVES 
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APFZ.:TII:X E 

Haze-rd Due to R:-:·dL·nc-:i vc f"rtcl ::s in .... .he Lung 

It is not o1cvious th:i.t a ycr:.r n01'!!1·)r.:Jgcnc_rns d:)_stri'IJ1 1 ti·m of radi­
ati·Jn is always norc toxic and thc.rcf·Jrc l:ss t,,)Jcru.blc t11nn a tmiform 
distribution. ;.,_ cell or tissuc-r:.:>.ss c<ln:iot be killC;d sore than once. 
Therefore it VJ(.ulc: seen bcttc~, for cxn.:-::~12, t~: sL:.bjcct ·Jnc-tc:nth c,f o. 
vital orgo.n to ten times tl::c lct.'1.:i.l r2di2tL,1 dose :'r!d -t1lc other nine­
tont..'1.s of the orsri.n to no rci.clia ti.rn, fu.:i.n tJ subject tho wh•Jlc organ 
to -t'10 lct'!:lal radiation dose. 

It is s·Jmc. tir,cs assc..rt..:c1 that a n.munif·.)l~ distribution of radi­
ation is more likely to procucc cancer t.'1.'ln uniform distribution. Under 
S•)r.',c condi ti·,ms •Jll a r:.'.lcroscopic sc:-~.lc, this ;i.ppc<J.rs true. Eany early 
radiologists m1c'. 1T:-ri~crs with rt:>..diu::l dcvcfopc.d nalignant tumors :-irising 
fror.~ the cpi t."lclinl tissue of the ht\nds. ']he sane tvt2l dose to the 
skin, if uniforr;]_y dj_stributed over t.11c body, vr:J'!.llc pr )bnbly hnvc 
pr.)duccd no r..<'.lignnnt cho.ngcs .::my;:hcrc. Y'-'t ii: :.:locs not follow thc..t 
highl:r ccnc1..~ntrat_·:ci rc.C.inti' . .1n frJ11 ~. ~~:.d.i·J:.:.ctJ_-r_.,.c ~2rticlc CQJ.1 prod,.ico a 
m:ili gnanc y. 

Eo.ny pG.tl1-.)logi.sts do not belie'.!'_ tl'i.Clt cancer is due to ;:i. s·m<itic 
mu ta t.i.0n which pr,•duccs ti mr:.lignant cdl. There is usually a gradual change 
fr,)m benign to n2~i[na:r..t growfr.1.s -- ·::hat is, hist_)l•Jgical changes fro.::i 
norm11l to abnurnal to r.i.alignant. A re.la ti W'l;7 large gr~mp of cells in 
a tissue nust be «iffcctc.d, lcadi:-ie t,J a struggl(; f,)r existence. Ostco­
genic sarc0m.:c due to radinti0n is n2nrly n.lw.'.'.ys prccco.Gd by irri tut.ion 
o.nd inflamr.mtion, ,._ihich is true for ~)t:1e:r cancers n.lso. Normo.l nctn-
bolic processes, such as 1m() r::~_ftt c:::pcct to f:ind i;:: the Vicinity of 
small groups <Jf cells which lrnd been irrn.G.i2.tcd, arc very likely to 
prevent cancer dcvclopncnt. As an cxnr.i.pl.:.:, cxpcr~_r.:icnts on ro.bbi t cars 
have s.,..,0~m fr;:-,t 25, JOO r over an :-~ron. ,)f 1 squ.".rc. ~il:iL"1C tor docs n')t 
cause rr.arkcd da""'lngc, but over .-i.n .. :rc..:1 t)f 1 squ::rc cc1tinctc.;r, that 
d.)SC produces severely dmne.gin[? effects. 

Particulc. tc :'.!-'.l. :tcr h.:i..vi.nt! n c'ic-r:1c tcT )f appr.;.xi;-i.~~ tcly 1 r:licr,;n is 
r.i.o st likcl~/ to be_ r -~ taj_ncd indc.fi!li tcly in the lunf, c_n(l if the par ticl0 
be insoluble anrl. r~dioPictivc, ii Tiifi1't dc:livcr a very hit;h dose of rc.di­
atim to a sr.w.11 locCJ.lizcd rcgicn of tism.:o. 

'lhc rckntfon ·.:-f particles pl.'.l.ccd dircctlv in tlK· lung is a.t o. 
nininurJ (about 20%) for pc.rticlcs •Jf dic::.::;ctor ab.rnt 0.5 ::!icron, and 
bcc·J~Cs greater for both larger and s;-:"talle:r pnrtj_clc~s. :-ihon Sl'..Ch par­
ticlos clrc bru1the:ci, hc>v:c.vcr, l-'.1.rg0 p2.rticl::es <'-re: either filt-:rc.:d .)lit 
in the n.'.'.se.l pa.ssag~:s or arc r~piC.l:.r svrcr.it Jut by t.1li.::: br.mchi.'.'..l cili.1., 
with the; rcsul t that the nv..~bcr of particles of di.:i.nc tcr grcv..tcr t.'1.an 
5 nicrons 1·.hich find th'--ir \!:J.-:f int.' t';, hmgs is negligible. ;' .. fuv:r 

~ - -
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5-micron narticlcs r;,av be rr. ta-i_n::.<:1 f.Jr :i. rcl2ti vcly short timo, but the 
rcte:ntion' is of si;:::r,i;~ic::mco 0~1ly bct,csn abo~1t o.5 ::md 2.0 r:iicnns 
Ciar.,c tcr. 

1\ particle uf thi:.: size v,r~1j c::i. .:.:ich t c~rry a be ~-r['.y acti v·i ty \)f 

ono-hundrcC.th r:~icrocurio, and bcc•Jr:.o fixed j_n Jnc SD ~t in the lung, say 
4 hours after the shot, w0ulC:. cclj vcr ~n tJ.v.:,i~o.t;c d.Jsc >!.: ah,•ut J35 re:p 
to,", rnill:l_;;:,_tcr sp;1crs of tj_ssu.c surr,Jt'nclin;; it. On +~1c. basis of t__t-ic 
o.bovc discussi•.m, ho1.';e:vc::.~, it is :iot c•_msL'c.:r·.::d prcb:-,blc. t::1r:.t such ci. 

localized dose vf rcc'.icc tLm fr Jn o.. fc~·; such p.'.lrticlcs 1'.:;:>t:ld be hnzD.rdcms. 
On th0 other ha.JK1, ;:_ lc_rg,; nu .. r:ioc:;r •)f suc1! f ,)Ci in the lung, such ns 
rig;: t rc:si_1l t fr·m br:._ <-thing a hifh c.rnccntr:: ti.m •Jf such p.::i.rticlos, 
nig''t cc-nccivllbly intcrf,rc ;-,rj_th :'1.urr:<:.l nctabolic proccssc..:i anc'. hence 
load to li.:ng cn..--icLT. It th _;rcf,)rc 2.fJXar:: desirable to li:-Ji t fac nur.bcr 
)f sucl1 p2rticlc.:s ·:~dch 1:tl(~t ':Jc:: brz_J.t!Hc~ -"c:ld rctain(;c:. 

It 1~ro.s nc;tv~, '.10'::-cvcr, thnt 3 p;crticlcs p-::r cuc1ic ;;-:ctcr is just 
nhJu-'.:, th c lo''rL.r ::i_ir1__-i_ t .:f :.1c <"! sur:-.bi:' ... i t~·. Th(; b!'CQ t:li11s of nir c";n tr,in­
inp p~1~ticlcs o.t ,Jr b-~lc::'"r this l:L:-:it ~:;11lc'. be •-Xtrcncly c'ifficnlt to 
cv~l-ur: tc stn ti stic~ll3r . 

DOI AReHIVE8 
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Pcr:-:"~"issit-10 -~1..lJ"'!bcr of :l"lcli.:acti vc p, .... rticles in the f:..ir 

I+. wo.s sur-:::-cstcd thnt the p'"rnissiblo ::i.cti vi ty )f fission prod'.lcts 
in tJ1c n.i:' b.: li2i ~, .. c. to ,.Jnc· ;::icroci.::dc per cubic nckr of D.ir. 'Ihe 
L-Ytcr:ic-~l g.:::-.:::!<' r['.diP. tii.;n intcnsi ty re t o. p0in t on the grot'...'1d, duo to 
fissi)n-pr1Jcluct c.cti vi ty in <'.n ini':.i.1~i tc at,isphcrc above, is given by the 
formula: 

or 
Gon:::o. intensity (rlhr) 
Gm.r.:.o. intcnsi ty (r.ir/hr) 

= 3 x 10-~ x (curie s/li tor) 
0.3 x (nicrocurics/cubic netcr) 

Hence the rccc:::incndcd l:Lni t 0f l :::1icr•)CUric/r;13 nould rcsul t in a ground 
intensity of Oo 3 :::r/hr. The ::!a:ili~un pcrrtl. ssiblie; level of 300 nr/>1k 
c0rrcsponcb to Qpproxi::-iatC:ly 2 ::r/:1r. 

If all the fi::.>si)n products fr.:;r.. the bo;:b ( :i.ssu.TCtod to b0 io8 curios 
a few hc,urs o..ft.:.r tbc blast) were in "t:.K forr.~ of 1-nicr'm p,".'.rticlcs 
(approxinakl:' io21 pa:-ticlcs fr·.:ir.~ a 5QO-cuhic-y.'.lrd crC'.tcr), co.ch 
pnrticle '\'T,)t:.lc: !:.~.:,cc G.n :tcti -v"i_ ty of io- 1 :-icrocur:'_•:.:s. 'Jiu pcr.issible: 
li;:1i t 1)f 1 r:::icrocc:r~_c per cu::.,:_c r:c tcr <)f air 1-.;.)uld h::ncc C.)nsist of 
ten r:i.illL1n particles per cu:iic r".s-C .. -.r. If t":c pnrticles were 100 r;1icrons 
in diaTictor, foc.;rc ''rvuld be 10 p:--.rticlcs ~1~;r cubic r.icfor. 

It na;7 be assur.:.cC., h--w~·cyur, t!l::. t tho particle 3izcs vr.i.11 have a 
norr!r:.l clistribut:.;.·.)n of diar!c.:krs fr,;:; a fcvr tcnt."'.s to sovcral h-undrcd 
r.iicrons, R.Ilc1, that •Jnly ::i. few 1".d..11 lie in the ranee bet·rocn o.5 and 2.0 
nicrons. If the nui:ib,;,r )f particles in this range be li::ii tcd to carry 
a r.iaxir.1ur'.l raC.io<:>.cti-vi ty of io-2 nicrocuric p.:.:r cubic noter 'Jf air, 
there C1Julcl Ccmceivabl:r be a h1u1drcd tl1·.:.'usand 1-nicr'.)Il particlos per 
cubic r.::c,ter of air, uach Yli.fa t~c actiTity of io-7 r..icrocuric. It is 
also concs-ivablc tho. t nll the pcn:issiblc o.cti vi ty of 10-2 r;1icrocurie 
could be C•)ncentrntcd in a single p['.rticlc, 1vhich if lvdgud. in the lung 
four h·Jt'.rs cl'tcr t.11o bl~.st, Vfful< c\;li 7cr ~m average inter;ro.t~d dose rJf 
385 re;p to the r:i.2.llir.:ctcr sph<:rc of tissue i::;.r:n.:di.:i.tc:ly surr:Junding it. 
It is, however, difficult tc c::;nc.__ive lJ.t)W a pt'.rticlc this "hot" could 
be fumed. Also, sp8cific ncti vi tics following pr.:Jvi1JUS tests have been 
obscrv·cd to b.::: 9nppro.:cL"".1~kly c0nstant for all p9.rticlc sizes, and to have 
n value of 10- curies p~r 10-nicron pnrticlo, 200 hours ~f tcr the blast. 
CalculatE;d back to 4 hours, n 1-:·'icrcn pD.rticlo c·l'ould h~vc an ::i.cti vi ty 
of about 6 x 10-4 cicrocuric, n.."1d n 2-nicron pi.lrticlc wculd hnvo r.1.Il 

activity of about 5 x l0-3 r:Iicracurie;. Thus it secr.:s ir.ipr·Jbablc that 
particles in the r.::mgc 0.5 t.1 2.0 nicrons '.Till be found wit.ii r2dix1ctiv­
itics greater than l0-2 r.licr,Jcurio. ShtJulc1

. such be observed, tho phcnomcn0n 
must be rcevalua tcd in tcr:::s 'Jf hoal th ~rnzard in c Jnncc tfon vri. th fue 
proposed tests to follow. 
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APrE~·mIX IV 

There is L:Viclcncc fr.Jn iUc..mc)f:orC::.0 and Ehi-:rotok that concentrat:i:Jns 
of activity rGsul ting from fo.11-·JUts c.rc caused by a "plating" of active 
matcrinl on lnrgc:::- s.,il particles (50-150 micr ... :.ns) t.':at are: carried up 
into the cLn~d by th..: blc.st. 

A distir:ctivo fcc;.turo of ~1C Jangle test is t.li.c. f.-:.ct that very 
large amounts of roe~: and nincrl'.l pc.::·ticlcs will be ~!lVL;lvad in the 
blc::.st. Available data sugg-cst that s,1r.icthing on the 0rc'or of So,ooo 
cubic yar-ds of dust size particles nay be rcn:ovcd fron il1c crotcr. 

It is possible· th<"',t the dust cloud which ::iay be cxpcctt:d 'W foIT'. 
in Jcngle 'TLll inc:uclc ;:cn a.pprccinbl0 nunbcr of particles in the 
50-1)0 ::;ic:;:-or. size r[i.lJ.gc :7hich will b o ~"c ti ve due i:0 fac '1pla ting11 

c;ffcct. It is p:- ~hll~ly nec0ssary to dctcrni.nc the extent to Ylhich 
spch .'.:m ~ff,_ct 1•rnl occur before it is possible tu predict ci thcr the 
fall-0ut p~:i.-l.tcrn 0r tl10 distribution of the nctivity gcn{.)ratcd by t.hc 
blc-~st. 
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