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CHAPTER 8

TOTAL DOSE ESTIMATES

8.1 CALCULATED VALUES

The total doses calculated for each of the islands for hypothet-
jcal fallout times of 8, 12, and 16 hcurs are given in Table 8.1,
together with the doses calculated in Feference 16, in order to illus-
trate the difference in the estimates due to the later information on
gamma spectra, meter response, and decay rates,

The 12-hour fallout value is considered most probable, being most
consistent with the Rongerik filn tadge data (see Section 6,2). Doses
based on this value are nultiplied by the geometry factor discussed in
Chapter 7, in order to express them in tems of the air-dose from a
source of similar energy under tilateral exposure laboratory conditions
which would have produced the same midline dose, A plot of dose rate
versus time based on Figure 3,3 was used and the total dose was graph-
ically detemined by normalizing ordinates and dose rates for a given

" time and measuring the area under curves similar to Figure 6.1, This
was done assuming all three fallout times for each island,

The air-dose rates measured at later times (Table 2.4) were multi-

plied by the total correction factor for geometry and energy dependence

of the survey meter (see Section 5.2), Fallout beginning times and
evacuation times used were those of Table 6,1, It was found that doses
calculated using the decay exponents of Section 3,2 were in good agree-
ment with those detemmined graphically.

8.2 DISCUSSION

Figure 8,1 illustrates the cumulative air-dose as a function of
time on Rongelap atoll, based on the 12 hour fallout assumption. It
can be seen that the rate of delivery of the dose varied continuously,
the major portion being received at the higher dose rate prevailing
in the mid-portion of the exposure period, By the time that 90 percent
of the dose had been received at H + U3 hours, for example, the dose
rate had fallen to 2,7 r/hr, less than LO percent of its maximum value
of 7.4 r/hr at H+ 16 hours, At H + 16 hours, 25 percent of the dose
had been received, Thus the dose rate during exposure differed marked-
1y fram that usually enccuntered using X-ray units,

The dose values for Rongerik given in Tatle 8,1 are 75 percent of
the camputed values, averaged for the 28,5-and-3lL-hour exposures, This

38 o310 922
SECREF—RESTRICTED-DATA

e sve o s0e o v e ¢ & ses .e




|

was felt to best express the average air-dose received by personnel
who spent roughly half their time inside structures where the dose
rate was later found to be roughly half that cutdoors, On the other
islands no such shielding was present, and no reduction factor was ap-
plied. The same procedure was followed for all the calculations,

TABIE 8,1 = Total Gamma Doses

Island Dose 12-Hour | 16-Hour | Ref, 16 | 12-Hour Bilateral

8-Hour | Fallout | Fallout (r) Adir-dose (Point

Fallout (r) (r) Source of Same

(r) ) Energy) for Equal

Midline Dose

(r)
Rongerik# | 106 86 170 78 130
Rongelap | 209 182 159 175 270
Ailinginae| 92 81 72 69 120
Utirik .16 13 12 b 20

*See Section 8.2

8.3 SOFT GAMMA AND BETA COMIO'\IENTS

In addition to the total body gamma dose, the very soft gamma and
higher energy beta radiation from the plane scurce contrituted to the
skin dose, Further skin irradiation resulted from local deposits of
fallout material on the body surface itself, The latter is impossible
to estimate, but the former may be roughly attempted as follows,

The beta dose rate in air at a height of 3 feet above the surface
of an infinite plane contaminated with mixed 24~hour-old fission prod-
ucts is estimated to be about three times the air gamma dose (Reference
14), The midline gamma dose is approximately 60 percent of the portion
of the air gamma dose due to 100=-XV radiation or above (Reference 13),
This portion, in turn, is estimated to be 60 percent of the corrected
gamma dose measured in air by a calibrated instrument, Thus, the dose
at the surface of a phantom exposed to mixed fission product radiation
from an exter-xal plane source might be expected to be about eight times
(3/(0.56)2) the midline dose, if both occur at 3 feet off the ground,

Such a depth-dose measurement has in fact been made experimentally
at a previous field test (Reference 15), using a phantom man exposed to
both the initial and residual radiation, The depth-doses for each sit~
uation are shown in Figure 8.2 with all data as percent of the 3-cm
dose, With the diverging initial radiation from the point of explosion,
the exit dose was seen to be 63 percent of the 3-cm dose. But, with
the diffuse residual field of fission product radiation, a surface dose
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sme eight times greater than the 3-cm-and-decper dose from the harder
gamma camponents was observed, This is seen to be of the same order
of magnitude as that estimated above,

"~ At heights above and below the 3-foot lewvel, this surface dose
would become lower and higher, respectively. But, since it is due to
soft radiation of short range, it probably would not exceed 50 times
the 3-foot air garma dose or 80 times the midline dose, even in con~
- tact with the zround,

: 4dn estimate of skin dose due to ground contamination for the
Rongelap case would result, for example, in a figure of about 2000 rep
to the dorsum of the foot, 600 rep at the hip lewvel, and 300 rep at
the head if contimious exposure with no shielding occurred, Some re-
duction in dose undoubtedly resulted from shielding and movement and

- it seems probable that the external beta dose from local skin contami-
nation far outweighed in importance that from the ground, This is
enphasized by the probability that clothing reduced the beta dose from

the ground by 10 to 20 percent,



" Rongelap, 182 r; Ailinginae, 81 r; and Utirik, 13 r.

© CHAPTER9
... . CONCLUSIONS
The AN/FDR=39A is cstimated to require a correction factor of
about plus 20 percent in dose-rate readings made under the conditions
discussed, ' .
The decay of the radioactivity of the fallout durigg the exposure
period is believed to bte expressible by the factor T-0.03, ,
The external gamma dose was delivered primarily by radiation ener-

'gies of 100, 700, and 1500 kev, The beta dose was believed to be

delivered by beta radiation of maximum energies of 0.3 and 1.3 Mev,
nostly from fallout deposited on the skin itself,
The exposures occurred between 4 and 78 hours after the detona-

tion, The fallouts were probably of about 12-hours duratton.

‘Diffuse source geometry increased the midline dose by about S0

- percent campared to the midline dose which would have resulted from a

bilateral narrow beam exposure of the same air-dose,
Error in the estimates is believed to be less than 50 percent,
Total air gamma doses are estimated as follows: Rongerik, 86 r;
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Fig. 3.1 Two-Phase Collector on Project 6.5 Barge in Bmiwetok Lagoon

Tig. 3.2 Interior of Two-Phase Collector Showing Corked Delivery Tube

CHAPTER )

EXPERIMENT DESIGN

3.1 INTRODCIION

or to wminimize the ocon-
dust and rain, a new

system was devised for collecting fallout, which is described below.
of detonation: surface land,

ord

s of extr
sire under inwestigation was extended dowrsrard

sive

It was evidently necessary to correct in the Operation CASTLE
studies same of the experimentsl difficulties axperienced at IVY and to

1
This operation provided three types
surface water, and intermediste. Unfortunatsly operational difficulties

prevented an sdequste comparison of effects from the different types.
It was originmally an objective of this project to study base surge,

tamination of inactive particles by active solution and to avoid

axtend the soope of the investigation. In

The range of particle
to S p.

colleeticn of

bot the base surge callecting stations were destroyed, as reported by

Wilpey and co-workers.9/

A

3.2

out Collector

3.2.1

This collector was essentizlly an inverted come, 2 ft in

dismeter at the base, and 2 1/2 ft 1in height (Fig. 3.1).

cone was

The

shut. Approximately & liters of a solution of cerbon tetrachloride in

equipped with s dust-proof and water-tight cover which slid open when
s signal was received, remained open for 5 hrs, and sutomaticslly slid

parts chloro-

chlorobensens (one part carbon tetrachloride to five

One liter of

benzene) were placed in the bottom of the collector.

OT and 0,125 per oent

aqueous solution contaiming 0.5 per sent Aerosol

of the collector.

side

A delivery tube from this container extended into the ocollector and
s s e

cover of the collector (Fig.
X

Versene was stored in a container mounted on the




009702
ooq’9t —

oLy

23888
AS5K
:

g
'3
228
3R]
g

E

”mu.wﬁunﬁL

STOTIO0Y OIS = T°C TTAVL

]
:
:
]

“T°€ STQRL UY UAOGS 53 PIRIOT SIS $I0300TT00 aswyd-ong
WoleT toreas 1°2°c
*LESS-TT-WL UT wea? 7 wopy

~diIosep ¥ TIOIY XjemTy ‘puwer Limg uo dn 388 sea YA ‘sdog

Toulis o WXy PeuTEIqE T-DIRMY 25 owppey ‘rerTe
X3 £Iojeroqer @
up SYRTeTId 300 POTLIO SEA #3118 3207 oM 3 yIOA TPl ey "

WITRY Laoeaoqe]  (oze¢

0% T w0y swyy Jo popwed Lrenyyqre Lus J0) jnorrey ogy o3 wang sod
nﬁoﬂﬁ.ﬂigaﬁuo'g-uo-on«gaggé e

203207700 NOTTR JUSIIPISIU] zr2e

xpueddy ut wat? s uorysaedo 2030600 8Y3 JO uoTjsurTeas uy a

*eneqd omeRIo BYY QITR 3O UReIp 6q PTNGO TeiIeem pyrow

oMY I} 0¢ 800> My Jo xBde Oyy 38 Pe3Ec0T Wea eaTea Furuedo-xyonb ¥

*330 wnp LyiEve oq 802&!89—!.5»!»8!805&0!3«3
o7} saoqe é OT S8R saTe4 3383 peTTOIUCO-pUwy ¥

AL TR T

igaoauﬁs.—goﬁqaﬁozpéaoﬂ% OSTe SWA uOTINYOS

IT0ANSRT 9Q) JO WOTITIIMNOUOO Syl “jued Jod SL°T 0% peluvyd sen eswyd
FROSbY B} TT susEI) U3 JO WOTIBIIUNOUCD OUY T JOUS I89JY

81

nen

Jo J9a00 ey} GSUA L(uoc pesodim sEA Teuun) ) JO [inow eyl
osuyd snosnbe ey UY suOTISIUSOUCE TRUTITI0 oy} Rurdsen ey ‘2030ey
=100 oy} OJUT JGUTEIICO O] WOJ UOTIRTOE SuUesls) Jued Jod ¢ ‘Tosouwy
weo aad 97 v GovTASTP PIUOR $1Q] “WORUCO ey} JuiTIsns LQeusyy ‘Tewmy
oy oY (T8 WmMome STqEIedEod ® ‘J0JSTI0D ey} OUY TTe) UTed ey JI

: "ISUTEIUCD Oy} SPTSUT Pe0GULOO SEA WOPUOD T YOTYR 0} TeuUUm) 2 ewsip

ug-z/1 n ® qitn peddinbe sea seuTwIuCd pucOes STYL °potded uoyioet

~100 o1} Juimp 4nooo JYITW W) TTeIUted Luw & eswyd snoenbs o) jo

UOTINTTP OY} 3DEISIUNOS O} J030eTT0d O} JO OPLS Sy} U0 PFIUMON SeA

JT0AISOI 8 ‘ucle Nutxerdmod pus Jusde JUTI3en ey JO UOTISLIUS0UCD
o vodn uepUedep sma J0358TTOO M3 Jo LauetoT)je ey soulg

SO¥d UL JBOOTSE] PuUw
SUSTUSQOIOTR) NITR J0300TTIVD Sewyd-oal Jo Mot (°( *Id

[ 1)
. usenjeq FUCTIED Oy} JO UOTINQLIISTP Awe
03 puw eseyd snoenbe ey} uy sucTied fue xepdmo LyTeryesejead oy
e us CY suPsJte) ‘UOTINTOS SUNIUBQOIOTYY i1} OWT PISSSSE C)
seoTiaed prros &y Rrijypared Meaeqy UOTSUS) TEINRIIMUT oW} Jeewo|
0} pesn sea ‘Juele Ruijlen ¢ ‘I TosoIsy el  *eevyd swostbe eqy uy
PoUTYERL AROTTE] PTRLIT pus ‘eswyd stwsluo e} OWY Jues [wiaMyEm pYIoe



Fig. 3.4 Preparation of Two-Phase Collector on Janet for Shot 6

Fig. 3.5 Recovery of Total Fallout Ssmples (Junet)

:

opened, abnormal.

vity was recorded,
itiss insids the collsctor were moted, and the liquid level was

The general scheme for the recovery of the total fall-
2, The cover of the two-phase collector was

owt samples wes as follows:

3. The valve on the side of the collector was opened, and all
phase [ N -

Recovery wes mads in conjunction with the recovery operation of

3., After insertion of the cork and closure of the ocover, the
Prejest 2,5,

other reservoir wes filled, (Fig. 3.h)

1. Upon arrival at the station, the acti

The ganere)l scheme for preparstion of the two-phase collectors
1. The rein.displacemsnt reservoir was filled with solution
° °

Genarel Procedure
wvas as felleows:

off, .
phese slong with the solid fallout was collected through the quick-

opening valve st the bottom of the collsctor (Pig. 3.5).
of Sho

332

3.3

j *iim

mm;m—m“rmuo&oumtm,

20

from Tistor and Yoke, but were quite small on

Semples were recovered by helicopter on D¢l and returned
by sea-going tug, Analywis was begun on D+),

£
i
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