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NOTE What follows i3 the approxirate text that Dr. Gordon
Dunning of the C"ivision nf EHinlogy and Medicine, Ata
Energy Commission, will use in his oriefing: lec&gre,'
uncleared Ubserver Group at Ehiwetok on tho“ibbvﬁ s

Nature aad Dis-ribution of FalIoug‘?

Ac the instant o detonatisn of a nuclear weapor ther
is produced a tlast wave and thermal and nici! gamma radia
tion. The blast and initizl gamma effects are limited o s
areas relatively close in to the atoll where the detonation .%1 =
occurs. The intensity of the light might be harmful te, i !
the eyes out to the maximum straight- line-of-sight dist&n&n el
if viewed without protective glaases. - -

The effect that mav result at zreat distance is ~ .
that of radiation exposure from fallout. At the time of
detonation & large number of cifferent raadioactive sub-
stances are preduced witn half-lives rar-ing from a frac-
vion of a second te many years (the nalf-life {s the time
' Bal to. lose one-half of its radioactivityj.
s high in the air these radioisotopes
gted with fine particles that settle rela~- . &
.o the earth thus providing time for the ’
ey "Che short-lived isotopes to decoy and also
fer *he wide Jisversal of the particulate mattar. when

& the fireba’: intersects the round during detonation
g g ’

the radioisntores will become associated principally
witnh the larger sarticles wnich fall relatively rapidly,
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'thus producing higher concentrations cf radieactivity in
nearby areas. é

4 The distribution of the nearby fallout (several
hundred miles downwind) from high yield we&pons detonated
near the Earth's surface will be determined principally by
the sise of the particles formed, their position in the
atomic cloud and stem, and especially on the wind st
ture at the various aititudes. The first two Or's
functions of the yield of the bomb and the natuge of the
surface over which the burst occurs. Figure Cné presents
one generalised conéegt of such initial distribution in
the cloud and stem. he infliuence of the third factor
(wind structure) is qualitatively represented im Figure
Two. One example of how wind shear affects the di
tionaof fallout from two similar detondtioss is shoo
Figure Three. . ' S A

After the radiocactive parﬁ&éﬁtﬁf%ihﬁh?th-_
Earth's surface they continue to give of{ radiagions, th¥
principal one being penetrating gamma rays. - b these are
absorbed by the body, a certain amount of biological damage
1s incurred, and in general the more radiatioh a&dsqrbed
the greater the biological damage. One unique charaéters
istic of fallout material is the decay Sf its radiocactive
according to the principsl of (time)}~+-<. Tnhis means that
for every seven fold lapse of time after a nuclear detors-
tion there will be a decrease in activity. AL :

For example, in the event fallo.t oecurs one
hour after detonation, the activity will te »aly 1/10 of
its initial velue by the seventh hour. Tr= -otal possible
out-of-doo:'s ,amma dose accumulated fror tre [irst %o the
sixth heur after detonation would te ap rcxi-ately tre

. the sixth hour until a week iater. rurther,
Jek's dose wowil € twice as Large as all cf
tctal possitic dose for the entire lifetime
pctive materjal. To state i- another way, for
Pt he “allout oc-urs one acur or less after
detoration, one-half or mnore of the to-al ossible radiation
dose will be delivered .. b~ rnaxt tuerms-four hours; but
for areas «here the faliout occurs a fes hours or later
after detcnatinn many diys or ev:n voevs weuld e required
to aceumulate ~he mainr portion of the radiation dose,
thus providins more *.ue for countermeas.res such as
evacuation or use of =relters,

%

5 A

{more)



< RN U ' e
R = o e T RN ‘ , g

The inherent variabiilty of such factors as wind-
structures, yield of the weaunnn, etc. w.ll praclude any rule
for precice rrediction of faliout for ail ~ypes of detona-
tions, However, 0= oue ,cint ~f reference, the attached
Idealized Hdav shows the fallout for the March 1, 1954

high yield +ctonatior in he Facific, vased on the assumption
that people were o remain living ncrmally in the area. It
is to be emphasized %hat .a) different yields of weapons,
different wind atrictures, and different kinds of land
surfaces would result in different fallout pattegns,: and
{b) this is the amount of fallout from a single Righ-yleld
weapon.

B Q¥

The unit of radiation sxposure is expressed as
WEffective Biological Dose™ which incorporates the best
estimates of effects of weathering {rain and winds) By
ducing the contamination of the environment, of shid
from normal housing, and of the factor of the biolo
repair process that is operative concurreatly with 3
accumulation of the radiation dose. 7% AR

selected to suggest regions where {(a) a signifi
of personnel might be expected to die (400 roentygl
(b) a few percent might become i1l (100 roentgens? i
_personnel continued to live normally in these arsas and
took no special protective measures. These percentages = = -
would, of course, rise within the enclosed areas. About. = =
2% -~ 50 roentgens are required o produce any sbservable -
biological effects (changes in the blood »icture}l whiek
are neither serious ner cermanent. The asrear gucompassed
by the 400, 100, and 50 roentgen lives are 5,000, 12,500
and 25,000 square miles, resnective.y.

ha amount of faliout drops off ra:.idly beyond
jown on the map. For examj e, t.e avarsge s
jlout in the United States for Lhe entire .
i Spring of 1954 (Operation Castle} produced :
, i exposure or dose that <as only a small frac-

n of that received from a normal chest X-ray. As a.
further point of perspective, the average radiatioa ex-
posure to people in tne United States each year from
medicsl uses of I-rays and radioisctores, the exposure
%aﬁg E!lr from naturally occurring radiocactive sources,

t total exposure from all nuclear tests to date
are roughly equivalent, i.e. 10 of a roentgen.
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s important to recognise thanf}mdiation 1taelff'$&

§ us since we receive an exposurg or dose from o
: Sarring sources at a rate of 1/10 (or a little
roentgens per year. Also, the major fjctor in evalu-
ating radiation expesure is the total amount received.
There may be temporary vises in radiation leyels without
being of significance in terms of health. %

Por example, if fallout were to rsiss the back-

ound radiation teve{ by 100 times and this wers to persist
or a week, the total exposure would be sbeut equivalent o
to the naxinum permitted atomic energy workers . veek. i
Ia reality, the radiation levels from fallowt dedreass
rather rapidly according to known physical principals
described before, but again it is the total ameusnt received
that is the determining factor. The 1/10 reentgea ex- -
posure, given above, from all tests teo date ig the total

smount. s

¥

As ;:u know, thers was an unexpected shift in
the winds on March 1, 1954 so that significant amewsts of
fallout occurred on ﬁongelap Atoll. s soon ap this wes -
ascertained air and surface craft were immediately dis-
patched to evacuate the inhabitamts of Rongelap (82 people)
to Kwajalein where they were given the best posaidle redical
care. A team of specislists in radiation medigine werse
flown from the United States to Kwajalein and resained
with them for several weeks until they wers all well or the
road to recovery. The Fa-:ha''ese werc later rcved tc thr
island of Ejit where they have deen lLc.s 1 snd cared for
at the expense of the Unite: States uovermnent.

have  been reexamined by m:Jical teams and ‘
ood healtl. ’ihere has ce.rn w0 change it

all newdurn rave been normal. It is hoped !
ppie may be returned to Rongelap in the fall !

As a precautionary measure, zr acdditional 154
inhabitants were also evacuated from their home island
of Utirik to Xwajalein. These received an estimated wholae
bod{ dose of 15 roentgens with no cbservable effects
either external or internal. They were returred to Utirik
in June 1954&.

(more) | :;‘17



?, od to mild exerc

Fto VOlit and exper

= estimated whole body exposure of the Rongelapese
BF5 roentgens. This was sufficient to cause adbout
JT the gcoplo to be nauseated and sbout one-tenth
ence diarrhes during the first two days.
After the third day these symptoms subsided without therapy
sad there was no recurrence. The total white blood couat
followed a characteristic course for that amount of exposure,
i.e., an increase for the first two or three days and thea
8 sharp drop which fluctuated at lower levels for some twe
seaths, followed by a gradual rise. Seversl additionsl
moaths were required for the white blood count te lp,roach o
oormel values. Other characteristic dlood changas ware ‘ «ﬁé
noted énch as depression of the bdlood platelets, .

There is no special or unique therapy for radiation
sickness. Rather, patients are given tho and frequeast _ ¢
medical examinations (including blood counts), sre provided —~ &
8 good diet and 1enorally healthful onvironnoat snd restri 8 =
se and activity. e

- One of the major flctora &n~a’aornr;*1:
vensien of secondary ectiens, : 8 §
sech eases is routine use of antidieties. ‘A few & F
Rengelapese developed symptoms of rcopiﬁttorr~£pfo¢tien
(aet% uncommon to these people] which cleared up
01111: treataents.

In addition ot the above symptoms, thor‘~ llu :

.- ogewrred skim burns on most of the Roagelapess. . 5?@; i
cause the fallout materiazl remaining im ¢ -&! .
skin. 30. picture) These "buras® were produe: &

secend type of redistien--bets pcreieln-—nhi!!i hive ca&f‘
limited raa.n that the fallout material must be i contaet
wiSh the tissues o¢ close to them to preduce skin

. damage. Thg burns all healed without complicatiens except -

for one that uleersted but which also .ater healed with

| for-ltion of scar tissue. [oss of hair also eccurred on

mlfm nermal hair regrew in all cases.

cffictu of beta rudiation can dbe greatly
B not completely eliminated, by preventiag
PYEI from coming ia cemtact with the bare skis
1n¢ indoors during the time of fallout or keeping
tbo ody covered by nermal clething), or by esrly.re
moval by washing.
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complete the medical picture, urinalysis

F the internal deposition of radiocsctive sub-
NS {a these people was appreciably below a hasard-
ous smount. This strongly indicates that for times im-
mediately following a detonatioa, the external radiatios
is the dominant hasard.

Honjtorjng

The measures taken to improve fallout pres i ey
dictions and the expanded program of warning aad of e
monitoring in the Pacific will be described by others.
In addition to these, two surveys will be made for dee
tection of any radioactivity im the fish and in the
oCeAn. e

One will be made in June relatively near LHie.

Eaiwetok Atoll and the second after the end of the S¥F3

- 4{n mere distant waters. Stiil a third project wil :

lect water and marine life samples around the Palaurisls

for similar analysis. Also, the arcusd-the-year narinell
monitoriag program at Eniwetok and Bikini Atollo“tjj(,

ceatinwe.

As in the past, there will be about 40 U. 3. s e
. Weather Bureau stations that will collect any fallews:
oa gummed papers. These are then sent te the Atomie
Baergy Commission's Health and Safety Laboratery ia
Bou York City for countin!. Since se data nermell
uwill set be availadle un%il a few weeks after the fall-
out, there will be ia operation agaia 12 ARC installe--
tiens that will take direct measurements of fallout ea
a:o gound which will provide immediate informatiom.
- Other data, such as sctivity im the air and/or im the
rais, will also bte availadle em shert motice.

s ARFing pest tests at the Nevada Test Site,
t#pergy Commission and the U. 3. Public Health
¥ cooperated in momitorimg around the site

se of about <00 mileas. is progrea has

- ¥ Svea ~xpanded to include about 30 Publiec

Nealth monitoring stations threughout the United States.

These lecations will make measuremants similar to those

made &%t the 12 Commissiea locatiocaa.

Thus, there will be & tetal of 82 moniteriag
tioms 1a the United 3tates duriag the test series. -
See attashed map) o
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Pough the cooperation of several éther 0.3:
B igencies, the falleut monitoring pregres has
)} an esseantially werld-wide ceverage ambracing

‘an sdditiensl 80 stations. (See map). Ia fact, this met-

work has collected fallout oa paper for the 1 ]
four years. As stated below les of many materials
bave been collected on & world-wide basis and amalysed

for radieactivivy.

These data have provided essemtial informatiea
aot enly for the United Stetes bdut will also be made
aveilable to the United Natieas Sciemtific Commipsew
whieh is eollecting data oa the effests of ieal
rediatioa on man.

Stroajus-90Q

One of the factors of prineipal congern
leng range effects of fallout is am isotepe called ™ ' EEEEE
strestiom-90. Wwhen taken into the body it is seleativeIPpe =
deposited im the bones and coatinues te irrediste the
surrounding tissue for lonf perieds of time since it has
a8 half-life of 27.7 years (the time of the iset te lose
ene-half of its radiocactivity). MNassive doses streat {un-90
sdainistered to laboratory animals have impaired the blood
forming processes taking place ia the done ulnL predueed.
bone tumors.

As ia the case of other redissctive sudbstances
taken intersally, the peteatial hasards frea stroatium-90
are evaluated in terms of maximum permissidble amounts in
the bedy-—quantities comsidered safe. Tor strontium-90
this has beem set at one microcurie for u.dults (a unit
that indicates the degree of raiieactiviiy and also the

i amowms of the isetepe).
g %

&

"~ ¥e ascertain and evaluate the stroatium-90
il Oy nuclear weapons testing, the Atomic Snergy
teston has organised a major program of collecting
and analysing samples froa all ever the world. (see map)
Samples have been taken of soils, plants, animals, and
water, £ea water, rain, saow, ice, air in the upper amd
lower regions, eggs, milk, cﬁeeno, wine, penguins,
gilnkton polar bears, fish, etc. Human sasples have

en collected from che fetal atage through old age.

(more) 44(9
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)ples have been collected and edntinue teo
jborateries. .

short time available here, it ﬂll net
{ndings. The

" In the
be possible to present all of the major f
data caa be sunmarised as follows:

- , The greatest amount of stroasiuk-90 f% is
E any humaa anywhere in the world bes beea about:1l
P the maxisum ssible amount, a Ly congiid
% sefe. The average for fcoph {n the United tste

- gpowt 1/1000 of the maximum persissible amount.
The maximum permissidle n:‘ul& ‘

90 is thas amcunt which, when maint ’in . Dodbe,
is st comeidered to constitute & v . id
at one micro curie per standard adult and. b -ahow
o . ome-Senth of what normally would be e ‘
s bones structurs. .

‘ Thers is stiil strontiue-9C¢ s8N
stratesphore from past detonstions whi e
. . twar down to the earth st Ui rufy of
U per year. The total ameunt yes te fall 4F
el times that already dom. Howe ‘
. v festere that must be considered
L . saf)-plant-animal ;Ee].c dise
L. . .yabe of sr wiue=90. Second,
v W faie she larger amoust of # - tatei
' comes from the vegetatios eithet Gired
“whe milk euppdyl. 0 - u ¢

3 se

ey C {n the worid.

SR VI1Y unalysed and again ¢ , e ey

eae majer eoaclusion. About 6.000 times as much stromfwte

- 90 as presestly exists may be &sm world-wide. . - . -
. vishout e¢reating a hasard. ' , ¢
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