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ESTIMATE OF BETA REP DOSF TO SKIX OF JAPANEZE FISHERMEN,

One particle of fallout
have an activity of 3.1 x 1

from_the Japsnese fishing ship was found to
o° d/m/em on April 7th, Based on the

attached caleculations, the dose rate o1 the time of fallout was

about 4,60C reps/hr,.

one doos not know the length of time such

fallout stayed in place but the following table suggests the totsl
beta rep dose for varying lengths of placement baged on an initial

dose rate
ignored, )

of LE&C reps/hr,
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{Any contribution from Heptunium is
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o 5 dn Belating these doses to past experiences, attention may be dreawn
' O Ao Hhtee sources of information, In experimentally induced beta
: Burns on sheep at I.ASL(:{ was found that 2500 reps produced superficial
ulceration in 13 days.'® 25,000 reps produced ulcerations extending
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throushont the thickness of the epidermis.
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€ best aeu(gl" experimental data is that of Korits and

using pigs

their work:

The following information is taken from

{a)

TCorpATRLive Hiudy 07 FXperimenially lroquced Bota Leslons
and kin leslons in Utah Range “heep' by Lushbaugh, Ce Ee,

3palding, J. F., and Hale, D, B,, November 30, 1953, los
Alamos Scientific laboratory, los Alamos, NHew Mexdco,
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“The threshold surface doose required to produce
recognizable injuxy ia %] plgskin varied from 20,000
30,000 reps {a (C.17 ¥ev) to_ ), 500-2,000 reps
for Yt (1.53 Hev), and StrontiwdO (0,61 Mev)-
Yitri (2.20 Mev) in equilibrium., The epidermal damnge
is directily related to the dosc that reaches the active
layers of cells which cosprise the deepesi portion of the
epideria. (In & Uving poreine :si:iu sia is gbout 0,09
millimeters while in humen sicdn [ 15 azsumed (o he 3507
iu ..imetfs?). *’or ﬂw five sets of 1“‘6!33;3-’»3 vsed (¢

Ce , FOY?0), the apparently wide wiance
in mrfwe rap dosa acmall,y regvlied in & comparatively
cunstant dose at & depth of .07 1 equel to 1400 ¢ 300
rens and produced equivalent e 'ermzl injury,

wiith a 1500-2000 surfzce re; dosc of *,;r90~1% the
epidermal injury was recognizable only by microscopic
~xarisation one t. two wewks after exnosure and rarely
persisiod for more than tuu or Uiree weeis. Yhe action
wan reversible with no recidual abnormliiles,

#7i{: nol tos maeh larper ro; coses {2000=2500),
carly srythems wks followed by eri-eral exfolliation
(;meeling and shedding of the horny layer of the skin) and
epilation, Permanent desiructio: ¢f the halr follicles
awl subacious glands veccwrred,

"Surface doses more than iwice Uiosze
produce exfoliation (about 5,000 rep for .;r ~Y9 ) aftun
cauned epiderwsl necrosis with viceration of the entire
targel area, Sometlimes the develo;ment of the horny crust p
ongked the ulceration, The time of appenrance of uloeras
tion varied widely froz LB hours, during which marked
changes took place resulting in desr punched-out ulcers
over the entire area, to several wecks before the epidermel
necrosis was complete which mere o ten masked by the
attached crusi of exfoliated cells,”

The third set of data is by Xnowlton ct a1.(°) on beta burns suffered
a2t Iniwelok, Four men were hospitalized with msvere beta burns fole
lowing the hondling of redioactive materiazl, It was estimated that
they received 3,000 - 14000 reps to the cuter surface of the skin,

{c) "Beia Ay Durns ol TUEEN SCin", T no7ll0D, VYOIMWAN Fas 9., €1

al., The Journal of the Anerican Vedical igsoclation, Vol. 141,
Ho. L, ceplember 2L, 1940.
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These dats suprest that the estimated rep dose to the akin of the
Japanese fighermen was more than adequate to produce the lesions
cbserved, It is to be repeated, however, that theas caloulations
sre based on the very limited data glesaned fronm the specifie
activity of a single fallout particle,
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AHNEX

CALCULATIGN OF BiTA DOSF T SRIN o0 JoPAr 30 Frausmay

1. 3.1 x 108 d/w/rm on April 7 extrapolated to the {th hour afier detonation
{assumed time of fallout) Ly the 1,2 law, becomes 9,2 x 1010 ¢/w/gm,

2. Assume 1 g of the fallout meterial with & density of 2.5 1s spread eut
over 100 cmz “hig produces a thicimes: of (G,01 g'z:/cz:‘, or L0 rerons,

3. Referring to 7ir. L of #Distributed Beta Jources in "niformly Absorbing
Media" end asmuming y = «25 ca?/gu®,

p 3= (0, 01){25) = 0,25

T = (0.007)(25) = 0,175

{This csoumes & density of 2.5 for the fallout material.)
Iintm:zz* the graph with these parameters, the polnt found is Gld2) lee.,
0.12 of the equilibriue dose rete will be delivercd at a depin of tissue
egquivilont to 7 ne/fond,
he The equilibrive dose rats is
(9.2 x 1000)(c.L) = 3.7 x 1010 pev/ro-nin
The dose rate at a tizaue depth of 7 e i
(3.7 % 20103(2,12) = Lok x 207 Hev/pmesin
(Lek % 1073{300 5 3075)(1/23) = 7648 reps/rin

= L,JJD reps/lir o1 “th hour,

STASIrIbNIed Frta SoUROCE 1n TALTOrBly ALSOrUIN: KeCia’, Uy (OB5Ly e Nes
and 1lis, f, ., Jr., T epriated frox mlaomcs July 175G, Yols 7, %o. 1,
Pagas 1i-25, and rugust 1950, Vol. T, ’ao. T, Tares 19=25.

(It is recognized that we are not dealisy with unifornly abasorbing media
here, but the error introduced will noi lnvallda e ihe conclusion, )
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Jontrel Giudtes verformed in the Tnited “lxves and at Ialwelok, Tarts T,
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