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NOTE: What follows is the approxirate text that Dr. Gordon
Dunning of the Civision of biology and Medicine, Ata
Energy Commission, will use in his oriefing:lecture #
unclearei Observer Group at Eniwetok on. the “abbye s

a ~ 4

Nature and Gis tribution of Falrou, ‘i

As the instant of detonation of a nuclear weapor there &
is produced a tlast wave and thermal and initipl gemma radi sage :
tion. The blast ant initicl gamma effects are limited to eo
areas relatively ciose in to the atoll where the detonation .%
occurs. The intensity of the light might be hérwful to,
the eyes out to the maximum straight-line-of-sight distance me
if viewed without protective glasses. > :
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The effect that may result at zreat, distance is * =
that of radiation exposure from fallout. At the time of
detonation @ large number of cifferent raaioactive sub-
stances are preduced witn half-lives rar-ing from a frace
tion of a second te many years (the half-life is the time

: Bal tolose one-half of its railoactivity).
gs high in the air these radioisotopes

Bied with fine particles that settle rela= &
Meeco the earth thus providing time for the |

eT “the short-lived isotopes to decoy and also
for rhe wide cdisoersal of the particulate nattar. when
   

_« the firebal: intersects the round during detonationEg & ®
the radioisotcces will become associated principally
wiun the larger »articles wnich fall relatively rapidly,
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- thas producing higher concentrations cf radioactivity in

  
nearby areas. :

The distribution of the nearby fallout (several
hundred miles downwind) from high yield wedpons detonated
near the Earth's surface will be determined principally by
the size of the particles formed, their position in the
atomic cloud and stem, and especially on the wind 8
ture at the various altitudes. The first two ha
functions of the yield of the bomb and the nati ge of the
surface over which the burst occurs. Figure On@ presents
one generalised concept of such initial distribution in
the cloud and stem. The infiuence of the third factor ~
(wind structure) is qualitatively represented in Figure
Two. One example of how wind shear affectsthe digtribus
tionaf fallout from two similar detongtions Me ‘show
Figure Three. a

NREoeyhe. tcc.

After the radioactive parttetesteabh. thee §
Earth's surface they continue to give off ud; fons, the
principal one being penetrating gamma rays,« these are
absorbed by the body, a certain amount ofbiological damage

  

  

  

   
    

is incurred, and in general the more radiatioh absorbed Ph|
the greater the biological damage. One untque chareétere
istic of fallout material is the decayx9! its’ radioactive
according to the principal of ‘time)~+: Ths 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 fallout oecurs one
hour after detonation, the activity wil! te only 1/10 of
its initial value by the seventh hour. “The total possible
out-of-doo:;s ,amma dose accumulated frer te first to the
sixth hour after detonation would be anorcvi-ately the

the sixth hour until a week iater. rurther,
ex's dose would te owice as iarse as all of
tetal possitiec dose for the entire lifetime
ctive materjal. To state i* another way, for

ae a he fallout octurs one cur or less after
detonation, one-hal* or more of the total ossibdle radiation
dose wil] he delivered 1. Ube maxt tue: ty-four nours; but
for areas wshere the faliout occurs a few hours or later
after detonation many days or even weevs would ce required
to accumulate tre maior portion of the radiation dose,
thus providing nore =ine for courtermeasires such as
evacuation or use of =relters.
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The inherent variability of such factors as wind-
structures, yield of the weanon, etc. will praclude any rule
for precise needy ction of faliout for all types of detona-
tiens. However, 58 oe ~cint of reference, the attached
Idealized Mao shows the fallout for the March 1, 1954
high yield detonation in the Facific, oased on the assumption
that people were 19 remain living normally in the area. It
ia to be emphasized what ia) different yields of weapons,
different wind atructures, and different kinds ofland ve
surfaces would result in different fallout patte ne, and
{b) this is the amount of fallout from a single high-yield
weapon.

The unit of radiation exposure is expressed as
"Effective Biological Dose” which incorporates the beat|
estimates of effects of weathering (rain and winds) :
ducing the contamination of the environment.
from normal housing, and of the factor of the |
repair process that is operative concurrently>
accumulation of the radiation dose.

The two innermost tsodose Lines showsrere
selected to suggest regions where (a) a significant. pe
of personnel might be expected to die (400 roentgGw#- dnd
(vo) a few percent might become ill /100 roentgens} if
.personnel continued to live normally in these as and.
took no special protective measures. These percenta a
would, of course, rise within the enclosed areas. About...
25 ~ 50 roentgens are required to produce any stservable
biological effects (changes in the blood os icturek whieh
are neither serious nor cermanent. The areas eucompassed
bythe AO 100, and 50 raentgen lives are 5,000, 12,500
and 25,000 square miles, resnectiveiy.

   

 

be amount of faliout drops off raidly beyond
Meown om the map. For examy.e t.e average
lout in the United States for theentire

Me Spring of 1954 (Operation Castle} produced
wel: @xposure or dose that was only a small frace-

bnof that received from a normal chest X-ray. Asa.
further point of perspective, the average radiation ex-
posure to people in tne United States each year from
medical uses of I-rays and radioisctores, the exposure
ash gear from naturally occurring radioactive sourees,

t aes exposure from a nuclear teats to date
are roughlyequivalent, i.e. 10 of a roentgen.
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s important to recognise that rediation itself "53
meus since we receive an exposurg or dose from

Se@eeurring sources at a rate of 1/10 (or a little
roentgens per year. Also, the major fgetor in evalu-

ating radiation exposure is the total amount, received.
There may be temporary vises in radiation levels without
being of significance in terms of health. x

   
  

  

  
    

 

   

   

For example, if fallout were to raise the back-
ound radiation tevel by 100 times and this. were to persist

or a week, the total exposure would be ebeut equivalent a
to the maximum permitted atomic energy workers week. rgb es
In reality, the radiation levels from fallowt dedrease
rather rapidly according to known physical principals
described before, but again it is the total ameust received
that is the determining factor. The 1/10 reentgen ex- ~
posure, given above, from all tests te date jg the total -
emount. eS
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As you know, there was an unexpectedshift in
the winds on March 1, 195% so that significant ameusts of |
fallout occurred on Rongelap Atoll. 8S soon ag thie we 8 (|*
ascertained air and aurface craft were immediately dis-
patched to evacuate the inhabitamts of Rongelap (82 people)
to Kwajalein where they were given the beat posatbie redical
eare. A team of specialists in radiation medicine were
flown from the United States to Kwajalein and remained
with them for several weeks until they wers all well on the
road to recovery. The Ha-.na''ese were later roved to the
island of Ejit where they have Deen i.c.s) id and cared for
at the expense of the Unite: States soverment.

 

havebeen reexamined by m>cdical teams and :
mood health. ihere has cecsn wo change ar.
m all newburn Lave been normal. It is hoped
pie may be returned to Rongelap in the fall ‘

As a precautionary measure, er. acditional 154
inhabitants were also evacuated from their home island
of Utirik to Kwajalein. These received an estimated whole
body dose of 15 roentgens with no chservable effects
either external or internal. They were returred to Utirik
in June 1954.

(more) S7
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~' @@eurred skin burns on Bost of the Roagelapese. |
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a estimated whole body exposure of the Rongelapese
we roentgens. This was sufficient to cause about
othe people to be nauseated and about one-tenth

“te vomit ‘and experience diarrhea during the first two days.
After the third day these symptoms subsided without therapy
and there was no recurrence. The total white blood count
follewed a characteristic course for that amount of exposure,
f4.@., an increase for the first two or three days and thea
a sharp drop which fluctuated at lower levels fer some two
menths, followed by a gradual rise. Several additional
moaths were required for the white blood count te rm: er
normal] values. Other characteristic blood changes were --_a
noted eweh asdepression of the blood platelets, . s

   

      

 

There is no special or unique therapy for radiation
siekneas. Rather, patiente are given tho and frequest =
medical examinations (including blood counts), sre provided ~ §
@ good diet and generally healthful environment and, rict-

se and activity.

One of the major factors ta recor 4
vention of secondary indections. ndsgeaneey a
Hlpee is rout ine use of suiibiotioe, ‘i few ft €"

ese developed symptems of reapirat on
(eet uncommon to these people) which clearedop:s
eillin treatments. a

  

  

 

In addition ot the above syzptons, there“ainoe.

cause the fallout material remmining is c a
gxia. (See picture) These "burns" were produ wettae es
secend type of radiation-—beta pertieles-—whith hive ‘suell
limited range thet the fallout material must be ta contact
with the tissues or close to them to preduceskin _

. domage, Theburna all healed without complications except:
for one that ulcereted but which aleo iater healed wita

| formation of scar tisgue. Loss of hair also eccurred on
ageople but nermal heir regrew in all cases. _

effects of beta radiation can be greatly
meee ot completely eliminated, by preventing
prua<d from coming ia contact with the bare skis

ing indoors during the time of fallout or keeping
st one covered by normal clething), or by early.res
moval by washing.

ee Fee ey ith *; a ns~ ep Sa tte St aot fe 3s ee -



  

™ complete the medical picture, urinalysis
Fy the internal deposition of radioactive aub-

‘eeeimthese people was appreciably below a hasard-
ous amount. This strongly indicates that for times in-
mediately following a detonation, the external radiatioa
is the dominant hasard.

  
Monitoring

The measures taken to improve fallout pre- yi selg
dictions and the expanded program of warning and ef “we
monitering in the Pacific will be described by others.
Ia addition to these, two surveys will be made for deo
tection ef any radioactivity in the fish and in the
ocean. ~o

One will be made in June relatively near §)
RBaiwetok Atoll and the second after the end of the @
im mere distant waters. Stiil a third project wil
lect water and marine life samples around the Palawtdsle
for similar analysis. Also, the arousd-the-year nefinem
monitoring program at Eniwetok and Bikini ‘coeUO

 

     

  

coeatinue.

Ae in the past, there will be about 40 U. 3.
. Weather Bureau stations that will collect any falleut:
ea gummed papers. These are then sent to the Atomic

: Baergy Coamission's Health and Safety Laboratery ia
Rew York City for count ing: Since se data neruell]
will aset be available until a few weeks after the fall-
out, there will be ia operation again 12 AEC installa.
tiens that will take direct measurements of fallout on |
gee gound which will provide immediate information.

/ . Geber data, such as eetivity in the air and/or in the
We reins, will also be available om skert notice.

w
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meer ing pest tests at the Nevada Test Site,
peeergy Commission and the U. 3. Public Health

cooperated in monitoring around the site
we of about 200 miles. is progres has

e Seen expanded to include about 30 Public
Health monitoring stations threughout the United States.
These lecations will make measurements sinilar to those
wade at the 12 Commissien locationa.

  

 

  

 

BAe Thus, there will be a tetal of 82 monitering
“4 : tienes in the United States during the test series.

See attached nap) a
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Bough the cooperation of several éther U. 3.

Meenciea, the falleut sonitering pregrem hes
yan essentially world-wide ceverage embracing

‘a additienal 40 stations. (See map). Im fact, thie net-
werk has collected fallout oa paper fer the t
feur years: As stated below les ef many materials
have collected on a world-wide basis aad analysed
fer radieactivity.

These data have provided essential information
net enly for the United States but will aleo be nate
available to the United Batiens Seientifie Commi
whieh is ecellecting data om the effeets of ioni
rediation on man.

Stroniume90

One of the factors of principal eangern
leng reage effects of fallout is em isotepe called * SaRaae
streatius-90. When taken into the bedy it is selectivelge™
deposited in the bones and coatinues te irradiate the
surroundiag tissue for long perieds of time since it has
a half-life of 27.7 years ithe time of the iset te lose
ene-half of its radioactivity). Massive doses etrentium-90
administered to laboratory animals have impaired the blood
forming processes taking place ia the bone “AL preduced.
bene tumors.

fe in the case of other raediesctive substences
taken intermally, the potential hasards fren streatius-90
ere eveluated in terns of maximum permissible amounts in
the bedy—quantities considered safe. "or strontius-90
this has been set at one microcurie for sdultes (a unit
that indicates the degree of rajieactiviiy and also the

   

  

pene of the isetepe).

iz Ye ascertain and evaluate the strontium-90
feedbynuclear weaponstesting, the Atomic Znergy
feeten has organised a major. program of collecting

and analysing samples froa all ever the world. (see map)
Samples have been taken of soile, plants, animals, and
water, sea water, rain, emow, ice, air in the upper aad
lower regions, gas, milk, cheese, wine, penguins,
plankton polar bears, fish, etc. Human sasples have

en collected from the fetal atage through old age.

(more) a)
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ples have been collected and cinttnee te
oratories.

the short time eyatladle here, it will net —
be possible to present all of the major rindi The aa
data can be summarised as follows: a

- The greatest amount of stroastiwh-90 is
any humaa anywhere in the world hee bees about: } ef

ao che mexines permissible amount, a quantity ¢c ered
mo safe. average for ple {n the Vaited States
ee” aout 171800 of the maximum permissible amount.

 

  
fhe ' The maximum permissible Seained in th
Sot 9G ie thas amcunt which, when maintai
ron ie met coneidered to constitute a
oo at one micro curie per standard adult aad.
“ - eme-tenth of what normally would be "
ot bene structure. . ~

oe . There is still strontiua-gf
‘strate re from past detonations wir”

os te dri gowntothe earth at og rase-
Bee goer. ° ameunt yet fail
, « | timee that already dom. Hows
« , ” Seetowe Ghat must be considered.
4% afershe dise

vin sr tiu- Second,
fat the larger amount of ¢ ane we
=from thevegetation tere net Gireqss F-

the ailk guppy! bog AE OG

 

   
       

  

      
    
  

  

 

te senid,do. ae’ nore smth,eoatinuds yoee
ra ne mere thes “a et ey
’ with theqneowktmesiready depest wenabos Q3
ether words eo!

Oepeak ‘with oon

ase, new nuclear Setanations will:. age
wp in the world. mrelisper pedbeebeen23

ar? ial ed andagainoit permitioaly “£
ene. majer eoaclusion. tines as much strontéute| ‘.

- 99 as. presently exists naybe“ourlbases world-wide, Dot
_ watbout eroating a hasard. . ¢

Ne» 17 - April 16, 1956 oe FRes
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