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.,t mﬂe been six series of full scale nuclear tests at
sinc

rest Site with a total of 69 detonations. The three principal

pe P o these detonations have been the thermal radiation, the blast
O

a’!f‘t's fr
L, and the T
o Therrel Radiation

zdicactive fallout.

The trermal radiation, at distances out from the Test Site, is insig-
groant except for the flash of light. Scme detonations, because of their
Ib..}-;elc', position of firing, or time of firing (daylight hours) do not require
offsite ;recaut.icns for the flash of light. For other shots the public is
Saviced not to look direcily &t the fireball except through very dark glasses
.nd is ceutioned never to use binoculars. To assist the passing motorists,

rozd blecks are established skortly before 2 detonation to inform threm of the
expected flzsh of light. Likewf!se a circle of zbout 65 miles is

¢3teblicted around the Nevada Test Site, in which aircraft travel is res -fcted
f;r(r;- abcrt 30 minutes tefcore the planned tire of detenatic o 30 minutes
zferverd.

Trere have been four cases of eye injuries frem thermal radiation, 211 to
rilitery participants in the teste. One particirart onsite received a pErman-
ert eye Injury when, contrary to crders, he locked at the fireball; three cthers
= &rother time received minor eve Injurles when perticipating in planned ex-

I>zures. There have been no czces of thermal injury to the general populace.
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Blast

me 40 ¢f detonaticn is publicly announced tefcre ezch and every shot.
ne

y thére Seem
3 L ine parlicular cormurdty, the pecple are advised to open their windows

s to be any likelihood that the blast wave may be greater than

;5v8
so07S In the past, there have been 372 allcvable claims for blast damege
; g
Py
pructures for & total zmount of about 41,000 dollzrs. There are some
e S
yet to be settled. Ho personal injuries heve btee. a2ssocisted dirsctly

<qv. these structural demagces, but one man claimed & muscle spasm was produced

.. pis neck from suddenly twrning his head wher tho windows in his home were

by a blast wave. In additicn, it may be mentioned that about 1 +300

t:O:‘en
.11ars haeve been paid in clzims for turkeys which were allegedly startled

vy 0ne of the blasts and stampeded, resuiting in dezths from piling up and

euffocetion.
Pedicactive Fallcut

trs received tre rost

nticn hzs besn radicactive fallout. These radicacilve particles emit two

qes of reciztions, l.e., gamma rays and bela particles. The latter have

stert reanges and ere of principal concern only when a relatively large amcunt

of fsllout materiel remzire in conlact with the skin. In such cases, the

¢ffezt ¢n tre skin is tc priduce turrs, not dissinilar o ordinary (ihermal)

burrs, but usually of deeper character, and rzving & longer period of recovery.

Stme cattle and horses, all greazing within twenly miles of ground zero, have

stown such bata burns, fer which about 7,000 dollars fas been paid in claim:.

There have been ro krnown ceses o skin birns on hwans, from the Nevada Tests.
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he gama rays are similar to X-rays end have relatively great pene-

ng pO‘-‘fer-
natural gources of radiation; therefere, the two may rightfully be

; The radiation doses they deliver have effects like those
st

{r
In general, the average yearly exposure from naturzl sources is

, 0.1 to 0.15 roentgens (a unit used in measuring radiation doses), but
iH]

20
some 8Teas of the world may be several times this amount. Comparisons
in

s1s0 be rade with the medical uses of radiaticn. For example, a chest
73y

cay may deliver from 0,05 to 2.0 roentgens, and a fluoroscopic examination
I—

10_20 roentgens per mimite.

others have described in detail the measures taken to protect the public
oﬂ?ite and the workers onsite. Let us, therefore, proceed to the radiation

aitefia used &nd to the record of exposures.

Cnsite
For the perticipants onsite during Operatiéh Plumbbod' the operatiocnal
guide for radiation exposure was a maximum of five roentgens. This is con-

sistent with the National (United States) Committee on Radiation Pro‘ecticn

wiich recommends

M~ - -The meximum permissible accumulated dose, in rems, at any
age, is equal to 5 times the number of years beyond age 18, pro—idas
nc annuel increrent exceeds 15 rems. Thus the accumulated MPD -« 5 (N-18)
rems wrere N is the age and greater than 18. This applies to all
critical organs except the skin, fer which tre value is double - = =

Ws heve recognized the prerogative of the Test Mznager and Test Director to
permit somewhzt hipher exposures in individual cases if this is required to
cblzin essential data,

The highest radiation dess experienced onsite was a security guard who
in 1955 inagdvertently was exposed to 39 rosntgens. He showed no 111 effects,

Including no chenges in his blood picture. Alrcest all other exposures Lave
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Jply lower. For example, of more than 9,000 participants in Cpera-
t‘E,,,IiPP only 18 received exposures in excess of 5 roentgens. The high-

which was anticlipated, in order to obtaln essential

at Of fsite

c tablishing rediological safety criteriz for persons offsite, we have
In s

jde 1ines &s the statement of +the Nationzl (U.S.) Academy of Sciences -
-‘uch gu

1 (v.S.) Research Couneil, the National (U.S.) Committee on Rzdiation
gationa

2nd the International Cormmission on Radiological Protection., In 1956

e NAS-NRC recomrended
n. - -that individuel persons not receive more than a total accu-
malated to the reproductive cells of 50 roentgens up to age 30 years
(by which 2ge, on the average, over half of the children will have been
vorn), and not more than 50 roentgens additional up to age 4O (by which

time sbout nine-tenths of their children will have been born . . .) - = -®

and "~ - - that for the present it be zccepted as a2 uniform national
stendard that X-ray installations (medical and non-medical), power in-
stallations, disposel of rediocactive wastes, expsrimental installations,
testing of weapons, and &ll other huranly controllable sources of radia-
ticn be so restricted that members of our generzl population shall not
receive from such sources an average of more than 10 roentgens, in
addition to background, of ionizing radiation as a total accumulated
dose to the reproductive cells frem conception to age 30 - - -0

In 1957 the NCRP reccrmended

n- - -The maxirum permZssible dost to the gonads for the porulation
. of the United States as a whole from 211 scurces of radiation, inclvding
medical and other man-made sources, and bacwxground, shall not exceed
14 million rems per million of population over the period from concepiion
up to zge 30, and one-third thzt zvount in each decade thereafter.
Averaging should be done for the population group in which cross-breed-
ing mzy be expected - - -",

Ir general, the recormendations of the (British) Medical Research Corncil are
similar to these. As a guide, we zdoptied zn vrper 1imit of 3.9 roentgens

exrorure offsite for Opersziion Flumbieb (Szring znid Surrer 1957), althcugh
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re made to keep the actual exposures to as low valves zas

offorts we

Bunkef"'inei Utah (2bout 1C0 miles from the Test Site) where about 15

ar

16 night have accumulated 7-8 roentgens if trey had continued to 1ive
op

e This fellout occurred during the 1953 tests at Nevada. The next

pest exposure has been at Lincoln Mine, about L5 miles from the Test Site,
pighe=”
rvaving 3 changing population averaging about 350 people} with 5.25 rcentgens.
ha

¢ are total exposures from all miclear tests that have occurred in the

The S
-1d, alithough nearly all of these radiatlion doses have accrued from the
w3

[ucleaT tests in Nevada.

1n terms of "general population®, and considering the million people
jiving closest to the Nevada Test Site (the highest exposure group), their
gverage exposure has been slightly over 0.1 reentgen for the seven years of

esting. This is at the rate of cne-helf a roentgen per thirty years - 1/20

of the NCRP value.

In addition to ilre monitoring programs near the Nevada Test Site, the
0. 5. Atemic Erergy Ccemmissicn, in cooperation with the U. 5. Wezther Burean
end the U. S, Putlic Health Service, mzinieds sver crs hundred collection |
stations acreces ks country. In swrary, the highest radiaticn erpoimre at
any community reasured in the United Statzs outside of the irmediate zres
around the test site has bzen less then 0.15 rcertgens. These estimates do
not include the effects of weathering of the fallcut meterial or the shieldirg

afforded by buildings, tret is, the actasl redlatlicn dose probably is sub-

gtantially Jgwrer than thessz valuee. Trve, this hirsitest ercorure rzeunitin
Yy 3 Z y 4
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o yEars of testing is less than the exposure received each year

. 56VE
ne 1y occurring radiocactive materials in the environment. The
t,u_ral }f
gd‘ for the United States is, of course, less. It has been estimated
(-3
& rag

f yational (United States) Academy of Sciences that
the

¥ n_. - -U. 5. residents, on the average, have been receiving
om f2llout ove. the past five years a dose which, if weapons
fr sing were continued at the seme rate, is estimated to produce
teiotal 30-year dose of about one tenth of a roentgen; and since
:he accuracy involved is probably not better than a factor of five,
one could better say that the 30-year dose from weapons testirg if
neinteined at the past level would probably be larger than 0.02

roentgens and smaller than 0.5 rcentgens.m

tenth of a roentgen per thirty years is 1/100 of the NOEP value.
i

g
We also maintain a world-wide network of monitoring stations. Except

sy SCTE of the Pacific Islands, the garma exposures averazge lower than
for the United States. For example, the (British) Medical Research Council

.ated in the spring of 1956 that
L a, .-

"~ - -The average inhzbitant of this country may therefore
%n the next 50 years between 0.001 and 0.002 r from this

*; or 0.02 to 0.0L percent of the radiation that he will
during the same period from natural surroundings."

recelive
fallovt
receive

The othsr principal factor besides external gammz radiztion in evalu-~

ating the hezalth aspects of fallout is the presence of strontiur-90. This

i
-]

a long-1ived radioisotore (27.7 years half-1ife) and when teken interrally

¥ill be depssited in the bones, As with externzl radiation, it is not the

rere presence of strontium-90 that Is of pessible concern, but rather the

a2estion of how much. This subject hes beer, and continues 4o be, one of

a. Ingland

Y. A1) fallout anticipated from 21l tests condacted to that date. The
tests held since then will not change the gzenerel racnitude 6f these
LUTbETS.
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(naies pursued by scientific bodies the world over., 1In summary,

or
. pal s of opinion is that the maximum permissible body burden for
ns

(oSt

o

(Jations should not exceed 100 micromicrocuries of strontium-up
oF

8l
72 on of caleium, f.e., 100 "strontium unitsn,

Iy

el
S y, L the United States (the country of greatest strontium contam-
- A2¥a

y we are seeing less than one Mstrontium unit® in young people and
ol

gt -
! _fifth of & Ngtrontium unit? in adults. As more of the fallout

- one

2 ot tests descends from the stratosphere to tie earth and becomes a

o P2

;  the s pil-plant-animal cycle, these values might be increased by
t &

| tizes. It becomes difficult to extrapolate far into the future, but
rer to 1565

..z2es hevs been rnade that if nuclear tests were continued/at the same
e the predicted body burden might be 10 to 25 "strontium

its."

This is, of course, only a very brief summary concerning strontium-90
v+ rather than attempt a full discussion now, we will leave any possible

rirther considerations to the "Question end Answer? period.
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