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ESTIMATE OF BEIA REP DOSE TO 8BKIN OF JAPANEGE FISHERMEN,

have an activity of 3.1 x 10° d/m/zm on April 7th,
attached calculations, the dose rate 21 the tize of fallout was

sbout 4,600 reps/hr.

the Japsness fishing ship was found to
Based on the

One does not know the lengtih of time such

fallout stayed in place but the followins table supgests the totsl
beta rep dose for varying lengths of placement bLased on an initial

dose rate of L&C reps/hr,
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lating these doses to past experiences, attention may be drewn
In experimentally induced beta

it was found that 2500 reps procduced superficiasl
25,000 reps produced ulcerations extending

One of the best aeu(gl" experimental data is that of Korits and

Henriques using pigs

thelr work:

The following information iz taken from
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Thorparative siudy 07 EXperimenisally lroduced Beta Lesions

and xin Leslions in Utah Range "heep' by Lushbaugh, Ce Ea,
Spalding, J. F., and Hale, I'. B,, November 30, 1953, los
Alamos Scientific laboratory, los Alamos, Hew ¥exico,
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“the threshold surface dose required to produce
recognizable injury la %1 pigskin varied from 20,000
30,000 repa {or sulphurd® (C.17 ¥ev) to &,500-»2,000 reps
for 1’:5% {1.53 Yev), and StrontiwrV (0,61 Kev)w
Titrd (2,20 Mev) in equilibrium. The epidermal damage
is dirvetly related to the dosc that resches the active
layers of cells which cozprise the deepesi portion of the
epidermia, (In & Living pcrcir}e 31:131 i is sbout 0,09

v: ﬂime ters while in humen siin - is azsumed to bhe 3507
tﬁ?). "or ﬂw five sets of t"cwp-’»s vaed (¢
Ce , Y90}, the srparently vwide mim

in surfwe rap dosa acmall,y resvlied in & comparatively
cunstant dose at & depth of .07 1 equsl to 1400 ¢ 300
reps and produced equivalent &l ‘ermsl injury,

wEith & 1500-2000 surfzce rep dosc of 9 70 90
epidermal injury was recognizable only by mcmmpie
~xariaation one L. two wewsks aliter cxrosure and rarely
persisiod for more than (vv or iiree weeis., %Yhe sction
was reversible with no reidual abnormliiles,

7714 not too maeh larper rep c‘ozs&s (2000=2500),
early erythema wis followed by erizrmul esxfoliation
(prceling and shedding of the hworny layq r of the skin) and
epilation, Permanent desiructio: of the halr follicles
amd subacious glands occwrred,

"Surface doses more tuan twice Uioae uimd to
prodnce exfoliation (about 5,000 rep for .:I‘ -Y9 ) often
caused epiderwsl necrosis with vlcrratiocn of the entire
targel area, Sometilimes the develo;ment of the horny erust .
snsiked the ulceration, The time of appearance of uloera-
tion varied widely fro= L8 ‘xours, during walch narked
changes took place resuliinrs in desrn punched-out ulcers
over the entire area, to several necks before the epidermel
necrosis was complete which were o ten masked Ly the
attached crusi of exfoliated celils,”

The third set of data is by Xnowlton ct al.(") on beta burns suffered
a2t iniwelok, Four men were hospitalized with ssvere beta burns fol-
lowing the hondling of redioactive matorial, It wasg eatimpied that
they received 3,000 - 14000 reps to the outer surface of the skin,

{c) "Jeta Nay Durns ol TUREN GZin', Tv noWil0N, WOTWAN Fes JFey €1
al., The Jowrnal of the imerican Vedical isseclation, Vol. 141,
o, L, weptember 2k, 1940,
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These dats sugrest that the estimated rep dose o the gkin of the
Japanese fishernen was more than adequate to produce the lesions
cbserved, It is to be repeated, however, that theae caloulations
are based on the very limited data glsaned from the specifice
activity of a single fellout particle,
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CALCULATION OF BitA DOSY T SHIS O JIVAN3Y FIEmaR

1. 3.1 x 10° a/m/re on April 7 extrapolated to the 3th hour sfier detonation
(assumed time of fallov:) Ly the 1,7 law, becomes 9,7 x 103° d/w/gm.

2+ Aasupe 1 gm of the fallout material with & ummi i of ?.,, ia spread out
over 100 cmz *his produces a thickness of 0,01 gn/ee’ s or L0 microns,

3. Referring to Fr. L of “Distributed Beta Jources in "miformly Absorbing
¥edia" and assuming y= <25 ca?/gu®,

2)5 - (3-01)(?5) = Q‘QS

T = (0,007)(25) = 0,175

{This ssoumes & density of 2,5 for the fallout materiale)
-mm:zg the graph with these paramcters, the point found is Cl.12) i.e.,
0.12 of the equilibriue dose rate will be delivered at a depih of tissue
equivalent t. 7 nr/on?,
4e The equilibrive dose rate is

(9.2 x 1010)(c. L) = 3,7 x 1040 Mev/ro-nin
The dose rate at a tissve depth of 7 m?/czz? ig

(3.7 » 20105(2012) = Lok x 10% tev/gm-
(hek x 1073{302 » I0-5)(1/23) = 7645 reps/min
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and 1lias, fi, H,, Jr., Repriated from Jucleonlcs, July 1790, Yol. 7, %o. 1,
Pages 1i-25, and lugust 1950, Vol. T, To, 24 rares 19-29,

(It is recopnized that we are not dealiny with unifornly absorbing media
here, but the error introduced will not luvalida e ihe conclusion,)
#T=18, "Cpcration SREMCUG:.  Scleniific ‘irector's Heport, Annex 2,%.
Sondrol Liudtes rerformed d4n the Tnited “tmves an ar Ialwetiok. Tarts 1,
11, I¥, and 71, ‘melcar ozplosions, 17017




