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1330 FALLOUT FROM NUCLEAR WEAPONS TESTS 

Fo1loving the detonation ot a thenDOnuclear device at the Paciric Teet Site 

on l Ms.nh 1954, 239 Marehallese people vere exposed to significant levels o:f'' 

gamma radiation :f'ran tallout. Estimated total exposures racged :f'rom l 75r on 

Rongelap to 14r on U:tirik (1). 

These populations vere evacuated to Kva,Jalein tor decontamination and care. 

During the•tvo deys 01' fallout exposure before evacuation vas completed, the 

Marshallese also received some radioactive caterials internally by ingestion and 

inhalation. Estimates of the internnl body burden trom rallout vere obtained 

1'l'Clll the analysis (1) or urine samples collected soon a1'ter e~q>osure. 

These data indicated that the acute hazard :f'rom internally deposited t'ission 

_t'raements w.s quite small c,s CO!:!pared to the 'Whole body gm:ima radiation exposure. 

Although the radioactivity levels in the urine vere lov, the activity vas 

suf:ficient to obtain reasonable precision and to varrant additionnl long tcn:i 

studies or the activity levels and excretion patterns or this rather large and 

'Well isolated population. 

The people tran Alinginae and Utirik vere .returned to their home islands 

1D June 1954. Radiation intensities on Rongelap, hovever, precluded e.n early 

return to this atoll .and the Rongelap people lived on Majuro :fran June 1954 until 

Jul)' 1957· 

Basic data on the food crops ot the Marshnllese indicated that ai'ter 
tbe . 

resettlement on the contaminated atolls 1Dtalce o:f' strontium90 vould be increased 
A 

cons14e~ly1 and' that cesium137, zinc65, and ~obalt6o vere dietiuy constit~nts 
ot island and ocean · :f'oodstutts, and also vould be assimilated ( 2) • The expected 

increases in the trace emounts or radioniiclides 1n the food supply o:f' a large 

population vould a:ftord an opportunity ·to investigate the rate ot equilibration 

and the discrimination tactors operating bet.-een :f'ood sUpply and man. Urinney 
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excretion levels of cesium1J7 &nd strontium9° vere mes.sured fr<e ~rch 1954 

through J.!Areh 1958. Zinc65 levels vere first meuured in 1958 ea.cyles. 

KATERIALS AND METHOD3. 

1331 

One hundred and forty one individual urir"' sacples collected rrar. 24 March 

1954 throueh 7 September 1954 vere obt&ined b)' tbe Health a.nd Safety Laboratory, 

MJ:. Urine volucee vere smal.l. (about 350 ml) and it was nec•ase.ry to pool 

euqiles. 'l'b.11 vu done accordina tc the e.ee of the subjects and 19 samples of 

pooled uri.ne vere assayed. A 57 liter pooled urine • ......,1e rrco Ronaelap ~ 

collected &nd assayed 1n 1956 ( 3). Three pooled ssmples o.nd seven individua.l 

s......,lcs vere assa;red 1n 1957. Thirty individua.l urine samples vere e.aoayad in 

1958. 

In ssmplee collected 1n 1954 a.nd l9n ces1um137 vu scavan&ed b)' nickel 

terrocyanide (urine made strocgly a.lltaJ.ine) and counted 1n a cryst&l. vell counter. 

A twnty cllannel gamma-ray spectrum va.s det.enn.1ned for each sample e.nd the cesium1 37 

photo spectrum count rate used. The 1958 s11111ples vere as81lyed directly ~or Cs1 3'7, 

r.n65, and~ in 2.5 liter pl&atic containers placed on an 8 x 4 inch (TH activated) 

aodium iodide crystal. The activity for each radio-isotope vas d.etenn.ined by 

glllllDA-ray-'!!pectral an&l)'s1e. Sample activities vere compared vith knoVD radio­

active standa.rds (± 5 percent) counted in the same geometry. 

Strontium9<' """ prec1pi tat.eel. froa urine as the carbon.o.te. Yttrium90 was 

separated a.rd identified by its half-life using thin val.led ga.s flov counters. 

Urtae samples vere corrected tor radio-active decay to the time or collection. 

Tbere is some uncertainty as to the ccmipleteness e.nd th~ duration of tl.Jne 

over which samples were collected and therefore tventy-four hour urine volwr<'O 

are not accurately knoVD. Pota.ssium4-0 excretion, using 36o d/m or 2 gm K/d11.:r 

1.lldicates an avereee daily volume or about 118o ml (t 56 P"rcent). It Y!l.S con­

venient tc UH oue 11 ter as an average 24 hour Urine voluce a.nd to eXJ>ress rad.lo-

us~s 1n micramicrocurieo per 11 ter. 

c:: ~; n . 
,.) !_1 i_I ·1 [i u 
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Ces1uml37 ·;;,:cretion Level5 nnd BO<!y Burden 

The uriMry cxcr<>tion levels of cesiuml37 for t.be yea.re 1954 1 19571 8Jld 1958 

are sholill in Table& 1 - 4. On 24 - 25 March, 1954, tb.e mc8ll excretion level or 

cesiuml37 for all nae groups w.s 4c5 uuc per liter. \11th 8ll excretion rate or 

0.46 peN:ent (4) of ces1uml37 body burden per 24 hou.rs, the mean body burden 

from fallout 24 - 25 days after exposu.re vas 405/4.6xlo· 3 x 106 or 88 muc 

( ± 54 pe rccnt). Thi a value 1a about 20 time a the ave reee body burden reported 

by E. C. Anderson, et al (5, 6) for people mes.au.red during 1956 - 1957 in the 

United States. The cesium137 u.rinary excretion levels for the six montha follov-

il'l8 exposure cun be expressed as an exponential 1'unction, and a best line or 

fit dra\ill through the data resulted in a half time for elimination or about 

110 days (Fig 1). A biologicB.1 half time of about l4o days has been observed 

on volunteers <ho inecsted one microcurie.of radio-cesium (4). 

From tbe 1957 csl37 excretion levels (Table 2) the Rofl8elap group exposed 

to fallout vas estimated to have an average buroen of about 7 muc, whereas the 

Rongclap control group vas about 2 lll"~C. Body burden in either group in 1957 

is ca:iparable to levels measured in the U. S. population (6). \11th a ba.l.r ti.me 

for elimination or the order of 150 days, tb.e body burden of the exposed Roll8elap 

group should have decreased rrai the March 1954 level to 7 muc in about 550 ~·, 

or late in 1955. A body bu.rdcn of 7 muc for this group in March 1957 could then 

indicate a c,ontinuing ~ure to ca1 37 du.ring 1956 or the order or 32 micro-

m1crocu.r1cs per ~ trOill stratospheric-tropospheric re.l.l.out vbile residing on 

Majuro. 

Sir.cc the Utirl.k group V!\S returned to t.beir atoll in 1954, tbe mean body 

buroen in 1957 vas elevated to an estimated 337 muc, same 48 time3 the csl37 

burden or the e>.J>osed Rongelap people vho resided on Ma,Ju.ro. This long residency 

time on Ut1r1k atoll a.f'ter fallput contamination, as c001pared to the excretion 
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rate of cs1 37 should have reslLlted in an equilibrated ca137 burtle<l, vitb an 

estimated daily int...ite of about 15€0 uuc of cs1 37 Unfortuna~ly no syate::.a~ic 

survey of foodstuffs grovn on these atolls bas been reported. De.ta ave.J leble, 

hovever shov that coconut grovn on Ron.:;clap contained about 9 uuc Ca 137 per 

gram, and o.rrovroot (lltirik) contained about 8 uuc csl31 per gra.;;-.. Tbe da1 l y 

intake of several hundred gra.~,,s of either staple vould be sufficient to account 

for the 1957 excretion level in the Utirik group. 

~ Rone;elap groups had been resettled for about nine months e.t the time 

Of the ~;arch 1958 medical survey, &.nd urina:-y excretion levels of Csl3/ h&d 

increased about one hundr.od fold over 19:17. levels. ~lean bod.,)· burden for the 

tvo groups at this time vas 0.9 uc (± 27 percent) and l 2 uc (± 47 percent) 

(Tables 3 and 4) Cesi=l3? body buro~n may ha·re ec;uilibrated by late 1958 and 

predicted burdens vere a.bout 1.3 and 1.6 uc respectively 

Stronti\11'190 Rxcretion Levels and Bod;' nu~dcn 

Urinary excretion levels of stronti\l1!190 are presented in Tables 1, 2, ~d 3. 

The strontiu:n90 excretion level in 19)6 vas 0.5 uuc/11ter as deten:iined in a 

pooled sar.iple of 57 liters Figure 2 ohovs tbe excretion of sr9° for the tbree 

years folloving !allout expos~re. A.:thougb there is considerable variation in 

the data for the various age groups at early times, mean values for. all gr'oups 

plotted sugccst that the excretion pattern can be expressed conveniently as tbe 

aum of tvo exponential terms The larger portion of s./1° \IQ.II excreted vith a 

half ti1'e of about 40 days. and a s1La.ll traction, 20 percent, vas excreted vi th a 

half time of about 500 dl')'s. This is s!r:iile.r to Cove.n's (7) urinnry excretion 

study of an accident case involvil'l8 inhe.J.ed sr9°. 

As V!l.S noted in the March 19513 cs137 l~vels, the excretion levels of sr9° 
were e.lGo increased to 3.)-4 0/0.2, or about 20 fold Since Cs1 3i levels in-

creased 4300 - 5:c.c/34, er about 140 fold, the ratio is about seven in favor of 

ccsiu."!11 3~ Witb the increaaea 1n urino.r/ s,.9° excretion levels in 19)8, it lt!lS 
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pertimnt to eatimat. b~ burden, burden expected at equilibrl.11111, &Zl4 daily 

in~ ot sz90 ~ tbeae excretion 1evela. 

'!'be metabolic 'behavior ot atrontium u out11Ded 1D Supplement '#6 ot the 

Bri tiah Journal ot Radio10Q vu Wied. to eeti.mate boq buzden, etc. from urin&ry 

ucretion leve1a ot atrontium9<' (Append.ix). Tbe fraction ot etrontium absorbed 

traa the gutro-1Dtea.t1na1 tract ie o. 6 and the biological excretion rato fran 

the total b~ 1• 190 ~·· Ot the absorbed fraction, 0.25/0.6-0, about 42 per­

cent i• depo•ited in bone and the biological halt-life 1a 4ooo ~s. Assuming 

that the abaorbed fraction 1a excreted entirely in urine, the mean body burden 

ot the exposed Rongelap group in March 1958 was 2 muc ( :t 52 percent). This is 

about n.iDe percent of the expe·cted eciuilibrium value o!' 23 muc. The. est!Jnated 

burden of 1trontium9<' tor Ma.rch 1958 iB probably too lov and compares vi th 

levels measured in stillborn children in the U. S. several ;years aeo ( 8). The 

daily intake ot stront1um9<' is eatiJnated to be about 15 micranicrocuries or 15 

SUnahiJ>e Un.1 ta (assuming a daily calcium intake of one gram). 

1>unn1ng (2) reported that the averaae concentration of strontium9° in the 

M&r&hallese food supply could be about 36o Sunshine Un1 ta, but this vould reduce 

to ~ll under 100 Sunshine Units if the con.sumption of high sr9° content foods 

vere eliJnin&ted. With the el1.m.1nat1on of panda.nus and land crabs the diet uaed 

b7 Dunning indicated that the intake of stronti~ vould be 17 Sunshine Un.itG 

per ~· Thia compane favor&bly vtth the estimated intake of about 15 micro-

111.icrocuriea fran o.xcr.:tion ~sie. 

Z1nc65 Excretion ~vols and B?dy Burden 

In eari; 1957 Miller (9) detected zn65 in selected ree1dente ot Rongelap 

and Utirik by vbole b<><ly gamm&-r!I¥ spectranetr;y. Body burden ranged from 29,5 

to 73. 0 muc for the Rongelap resident•, and 482 and 229 muc vaa det.ected in tvo 

aubJecta fran Utirik. The Ron.gelap eubjects vere residing on Majuro at this ti.-. 
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Miller obtained an effective ba.l.f-tlme of llO deys for the elimination of 

~65, and for t.bo tvo subjects from Utirllt tbe urinary to !ece.l excretion ratio 

vu 1/9. 

Aselll!ling the excretion to be entirely exponential o.nd 10 percent of the 

~ burden of Zn65 excreted in urine, tbe March 1955 urin>Lry excretion levels 

of: 174 and 342 micromicrocuriea 1nd1cnte body burden, equilibrium bO<l.y burden, 

&lid da.ily intake a!l !ollO\.'S: 
. .:...·: 

RON GB LAP 

1954 Exposed Group Control Group (UnexpoGed 1954) 

Boq Durden (March 1958): 280 muc (l: 49~) 5i.G muc (~ 90,~) 
. ; 

. , .• ,Equilibrated ~ Burden: 330 ttUc 650 JllUC ...... _. 

Daily Intake: 2100 uuc/ dny ,; 4100 uuc/day I 

•.~;:Percent Equil1brot1on: 85. O percent 63.0 percent 
.~r. 

1/ Ji.i? ;...,.,,,,: 
· f:J::::;. . _ The mean body burden estlmated f'rau 1958 excretion a.nAl.ysis for all Rongelap 

.. ,~;. •ubJects sbowd a ten-fold increase over the 1957 vbole body meaourements. This 

:.:~;' .\1.Jicrcaoe correlates vitb the return of' tbeoe people to Roogelap atoll from 
·-~~'.{.". .. ~-
·-j::, ,, MaJuro. Aleo the 1958 Rongelap Zn65 burdens ~ canpa.rable 11ith tbe Utirilt 
:~·.,:· .. . ·. 
'ef.!":.·,.eu'bJecte in 1957, and the Utirik subjects 11ould have been in equilibrium in 

.~ . / 1957 (halt ti.Ille or 110 deys for the elimination or 7.inc65). 

.. The estimated intake of zinc65 ( 20CXJ to 4000 uuc per da,y) can not be 

~counted for b;y z.n65 activity levclG reported in foodstuff's. Altbo\18h this 

radio-nuclide reportedly accountc f'or a large fraction of the total activity in 

fish, this amounts to only about six uuc per pound ot muscle up to 75 uuc per 

pound of' vbole fish (2) or at mozt four percent of the estimated intake. 

COllCW3IONS. 

Since resettlement of the Marshe.llese people on Rongelap atoll 1n July 1957, 

urinary excretion level of c~sium1 37 has increased about 14o fold and about 

;: I AnsUllling 100 percent absot;?tion from the GI Tract 

mauwt Ufl,W.4:s::H\Pi!PIW 

I 
' \ 
i 

l 
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20 fold for atront1~. z1nc65 was readily 4etecte4 in samplea ~ the March 

1958 medic&l survey. 

'I'bA! esUmated mean 'b~ 'blU'den at equlli'bri'lll:I for ceai111111 37 is about 1.5 

microcur1ea or about 1/6 of the tolerance reca:mooded 'by the Intcl"lUltional 

Cami BS ion for Radiologica.J. Protection for non-industria.J. populatiollB. For 

strout1um90 the ~ .'b~ 'burden of the exposed Rongelap e;roup in March 1958 vas 

eetilt.atod to 'be tvo lllil.lilllicrocuriea. This is about nine percent of the expected 

equilibrill!:I value of 23 m1111microcur1ee. The equilibrated stro.nt1um9° 'burden 

ia about 1/5 of tolerance. The estimated mean 'b~ 'burden of zinc65 for 

· Rongeh;• >.:, Jt~b 1n V.arcb 1958 is about 85 percent of the cql.lilibrotion value 

of 0.6 1-icrocuries and the equilibration v::i.lue io l/70 of toler11.nce. 
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DATE OF COLLECTION 

24 March 1954 

25 Harch 1954 

17 April 1954 

14 or 31 Nay 1954 

6 or 7 Sep 1954 

TADLE l 

EXCR&'r!ON UNELS OF URINAI« CESJ:™137 AND STRONTIUM90 
(uuc per liter) IN TI!E MAilSRAU.ESE AT VARIOUS TDmS AFl'ER EXPOSURE IN 1954 

N;E GROUPS 
<) yrs :>-16 yrs lu-24 yrs 24-4D rrs .. 4-0 yrs 

I Csl37 I sr90 cs13"f sz-90 c8137 sz-90 c8137 *r90 c8 137 sr90 
\ 

- - 889 u.o 294 5.4 372 3.9 258 -

- - - - - - 268 7.7 352 7.7 

794 16.4 ! 780 - 1~31 l. 7 3ll 1.2 323 2.3 

- - 255 13.4 427 4.2 434 0.9 543 5.5 

- - U8 2.0 281. 1.9 86 0.5 141 0.5 

MEAN 
±S.D. 

cal37 s-!JO 

4o5±218 7.u2.4 

52Gt214 5.4±6.5 

415±100 6.0±4.6 

157±73 l.2±0.6 
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TABU: 2 

EXCRm'ION LEVELS OF URDlARY czsru-t137 AND :JTRONTru-190 
Di THE HA!WRA.LLEGE DURING MARCH 1957 

SOOOCE HEAN S»IPLE 
ACTrtrrY (uuc/liter) 

VOWIE: c;;::;ru1137 3TROm'IU1'190 

Exposed .• Roncclap 4,100 ml 34. 0.2 

Controls - Roncelap 3,Gl4 ml c. < 0.2 

Exposed - Ut1rilt 2,87~ ml 1535. 0.2 

T<fr'A.L 3AJ.:PLE 
VOUJl.IZ 

:9 5,400 ml ~. (J, 5 

{2G 10,200 ml 168. O.l 

ti.o 2, 700 ml 128. -
Vl9 '.i,400 ml 103. ( o. 2 

re:? 8,800 ml 120. < 0.2 

--
~2123 2,700 1ol 3, 759, -
:~125 5,400 ml l,C9C < 0.2 

PRIVACY ACT MATERIAL REMOVED 

wewww•amua~t I 111 CW L1iili)i&ii&14f 
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:l> 

EXCRETION LEVELS OF URINARY CESru.i137, POl'A.3SIUl·14o, ZINC65 , and STRON'l'Iltl90 DURING MARCH 1958 ~ C") 
-f 
s: 1954-EXPO:JED GROUP 0 

~ 
RO?IGELAP . ACTIVITY 

:0 .CA;>E AGE URINE 
CEGI1.lll 37 4o ZillcG5 

..., 
3TR~90 > s;; SUBJECT NO SEX (1958) VOL. PClT.i\3!>IUM C~/K t" 

r- (ml) uuc/l gJ:1 K/l uuc/f!}ll uuc/l uuc/l 
s 

:0 ~ 
m 7 M 41 2G8o 2181 LO ~03 162 1.6 ..., s: ;:d 

a .. 1U5 3.8 
0 

< 9 •.. 27 :5700 1233 0.7 100 a:: 
m 12 F 23 6745 CJ 2924 l. 3 2232 2G4 1.5 ~ a 

22 r 21 5525 5917 2.5 2357 345 6.o ~ 
t"l 
> 

26 M 16 5915 4330 l.6 27o6 223 2.1 :0 

31 M 36 258o 3393 2.3 14<.18 238 1.2 
~ 
l:'l 
> 

'39 F 19 130 13130 -- -- 155 ?!DA ~ 
z 

4o M 34 174o 2275 0.9 2G15 140 6.1 
(/l 

.., 
41 48 2690 2245 

t"l 
M -- - - 107 5.3 

~ 
66 F 34 2665 2413 l.4 16G4 22 3.1 

73 ~: 22 4125 5584 -- -- 147 5.7 

76 M 13 2665 ll7o8 0.3 45031 237 2.8 

79 H 49 1015 3717 2.1 l"f':JG 121 2.0 
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TABLE 4 

IXCllE'l'IC* LEVEL:; 01 VRllW!'! Cl::.lru-tl 37, PC1r>-.;:.;r l.)i4C' ZINCC5, and .lTH0tlrI\.t\90 W!UNG IV •• ~H l 958 

COl/l'!lOL CROUP 
( U!ID'.POOl:Il-l 9) 4 ) 

ROllCKUP 

CASll A<lE URINE 
CESiu.(-37 ~rafo ZINC 65 JTR0lf:lUM90 SU8J'Et'T 110. SKX ( 1958) VOL. C&/K 

(al) wc/l e:i> K/l lruC/1!7' uuc/l uuc/l 

8l!l M 7 l88o 7674 0.3 2475) 99. 6. 4 

825 F 16 400 9')26 2.8 3'.'ii.l )j(. lD.2 

630 11 20 "275 )165 l.9 ~2 5:;3. l. 7 

03l M 18 14)0 7342 l. ~ 50( 3 ~ 2. 1 

8)6 M 24 585 702:, 3.8 lf )j ea: 2. 5 

838 M 2G lOjl:i l0C7 l.l l~·'.J2 :i;:·4. 3. 5 

840 M 31 235:; 3J/3 1.4 24)!.> i2u2. 4.1 

643 1 33 Gi;90 ro68 0. 7 3c4' 75' 1. 7 

~ M 39 2640 38&i 3. 3 u:;a 948. 5.0 

855 M t.o 2C:.55 3176 1.2 26£-si 120. 2.5 

865 r 25 21?5 "624 l. 7 26&3 319' 4.1 

872 M 14 5275 T!3'S l.9 . 3947 195. l. 3 

6'74 M 10 4650 (.141 0.9 Vi33 l;,l. 3.2 

876 1 20 215) 2')0) 0.3 9091 163. 3. 3 

877 M 20 5245 3>J.l l. 5 2164 233. 2 .c 

8G3 It lil 2".15 3:µ; 2.1 !G2[· 2'/l. 2. 7 

887 M 13 2€30 ll'f 33 ~.2 '.,)')( 39C 4. 7 

PRIVACY ACT MATERIAL REMOVED 
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FALLOUT FROM NUCLEAR WEAPONS TESTS 

CESIUM 137 EXCRETION ( fLfLc/LITER) 

:Fic;ure 1. Excretion Levels of Urinary Cestu=137 at Variows Times Arter Expoeun 



FALLOUT FROM NUCLEAR WEAPONS TESTS 1343 

STRONTIUM 90 EXCRETION Cµ.µ.c /LITER) 

1'1gun 2. Excretion Levels ot Urin&I')' Strontium'Xl at Various TU>es A.t'ter Exposure 

---------------·------_,,-~--·---...,,.,.-'™-'!Yl...,._.~7. 
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1344 FALLOUT FROM NUCLEAR WEAPONS TESTS 

I, In the CU<'! or strontium eli.mination, tbe tollov1.ng ueumptione vere lll&de: 

a. The population vu returned to the contaminated atoll at time t • o, 

vith a zero strontium body burden. 

b. 'l'be population ab•or'ba a daily increment or x uc, &lld x i• considered 

to be a constant independent of time. 

c. The amDllllt or •trontium excreted in tbe uri.ne e&cb de:! ia given by 

P(t) • ~(t), vbere E(t) 11 the total excreted by all route• each d&¥, &nd k is 

a constant independent of time. 

d. The b~ is considered to be a tvo compartment system, A and B, vbere 

A + B • 1, The excretion nte1 tor each ca:zpartment LrC a and b dq1 ·l 

respectively. The portion of E( t) excreted t:rom each compartment 15 Pl'Ol'Ortioll&l 

to the burden remain!llg in that compartment. For cesium and zinc elimination 

aiJDila.r assumptions 8.l"e made, except that only one ccmpartrnent 1B asGU1Ded. 

e. Nov: 

a{t) is total strontium b~ burden at time t in uc 

e (t) ands (t) are the portions 1n each canp&rtment 
1 2 

a.nd •(t). 8 (t) + 6 (t) 
1 2 

hence 

Since 

Considerin6 each c~nt aeperatelr and adding the results, 

ds • Ax • E
1
(t) • Ax - k P

1
(t) •Ax • aa, 

dtl 

8 (t) • !!!, (1 • .-•t) and a (t) • Dx (1 • e-bt) 
1 ' • 2 b 

E(t) • aa + Be 
l 2 

1 
P(t) • 'I[ (as

1 
+ bs

2
) 

A-l 



FALLOUT FROM NUCLEAR WEAPONS TESTS 1345 
equilibrium body bu.-.;ien M • 11.m s(t) 

t ..... 00 

1(t). x~ (l. e·at) + ~ (l _ e·bt} 

. (A B 
)! • x i • 'bl 

P(t) • i ~ (1 - e·at) + B (1. e-bt>J ~ i (1 -J.e-at - Be-bt) 

.!i.tl A ·at .!! 
l. 1. 1> ot equil1br1lDll. )( • a (l - e ) + b (l - .-bt} 

A+ B 
i b 

A B 
2. •(t) • kP(t) i (l - e·&t} +'Ii (1 . e·bt) 

A(l - e·at) + n (1 • e·bt) 

3. x. 

A + B 
ii. M • kP( t) _i __ 'b__, ____ ..,... 

A(l • e·"t) + B(l • e·bt) 

t. '?be follOlfin6 values for Gtront1UDI netabolism Wl"EI obtained fl'Olll Supplement 

lo. 6 of the British Journal of Radiology: 

A • t2 B • f 2 k • 1 and &
0 

• 0 

a• 3.G5 x lc-3 deys-1 and b • l.'13 x io-4 o.eys· 1, correnpondinc to a 

bt.lr-t1111e or cl1m1nat1on of 190 and 4000 deya r<:spectively. 

x • O. G 1.' and x' 1o tot&l. dnily intnl:c. 

At t • 270 dqs: 

P(t) • 3.45 x 10·6 uc/d.B.¥ (1954 E>:posed Roneelap 3ubjectc) 

3,9 x 10-C uc/rla:J (control Ronc;elnp Subjects - Unexposed 19)4) 

sou·· 20 
'; 
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II. In the caee ot ceei\llll and :r.1.Dc: 

~ 
•(t) • i (l -··&t) + s e-at 

0 

x is the daily accl'<!tion in uc/dtJ:t, &nd a0 is the body blrnien in uc at t • o. 

• -E(t) + x 

r -at ! . e-at.l) kP(t) • E(t) • a Eoe + a (l » 
M = 11.c s(t) • x 

& = 

6
0 

= 0.03 UC 

Ces1wnl37 

a = 4.6 x io·3 dnys·l (tl/2 = 150 days) 

s = 0 
0 

k • 10 

k • ll 

lrbe urino:ry/tecal ratio ot radiocesium for bUlDllll subjects is about 5/1, so that 

eati.m&tcs of body burden a.re too lov b;y &bout 20 percent. 

A-3 
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