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URING the past decade the United Scaem  layers of the atmosphere may focus the blast wase

has conducsed a prosram of nuciear weap- }!ggﬁllui’v

ons development and testing. The release  pecsed at that poimt | These seflocred woves
of emergy eqruvalent w0 thousands and millions of "ilggil'
was of TNT, swgether with the production of lerge iﬂarﬂlgl't'
quantities of radicactive materials st be imber-  wuch damege amount w0 $44.342 18. No persen has
!gl_ligli‘o been mjured directiv or indirectly from these s
the continuation of our nuclear sesting program s blasts Tham, there s some slight sk of misor strwe-
mandatory to the defense of our country, the prob- twral damage 28 broken windows i asreas
lem then becomes ome of defining these risks and asound the Nevada Tem Sise, but the blast pres-
of cveinating them m the ligin of what s bem for - pte wi -
the peoples of the free world effect on human hrings and animals
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The information gnen heve provides amswery Thermal Segruboant amounts of heat radiation
wward three basic questions 1uned concerning the mey be recened ot 0 2 maes from 2 momimal
vesting of suclear weapoms: (i) What are the prob-  brmb and about 20 miles for a high-yield
lems and pomsible nsks amocased with sucieas apre. Al it che t me of 2 nuciear desonation
weapons jesting ? S.r!snlgg the light pi-w.. ~! jroms 2 somunal bomb may tem-
lgilgl(‘; porarily bhad 2 prreon if he looks directly at i,
i the wrts are comtinued? (i ’.‘&o."g even from a distance of 30 to 40 miles. The bril-

llrnlgsnlii glulghraﬂranrnﬂ.l_ai
whea viewed a1 a distance of 6 miles (7). The um-

Therel ple act of turning the head away from the line of
oot and detonation can give adequate protection. For these
Blast. The blast effects are limited to areas near  reasoms, motorists near the Nevada Tem Sise are
the site of desomation. Partial damage to structures wamed prior to each detomation. In the past, four
mey extend for about 2 miles for a aominal-sised military personnel participating in the Nevads s
bomb (equivalent in energy © 20,000 tons of have recened eve mjury—three superficial tha
TNT) (/) and for 10 miles or more for high-vield have compietely healed, and one serious. No ome
ggggﬁf aves from has been injured off the test site. :
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cerainty in the readings, owing to general com-
tamnination of the environment. However, if ol the
observed radiation is sscribed to radioactive iodine
in the thyroid, the exposure amounted to a peak
value of a few thousandths of a roentgen per
day (9). The peak values for other human meas-
urements in the United States for tests both in
Nevada and in the Pacific have been generally one-
tenth or less of this level.

These data indicate that the highest measured
radiation dose to the thyroids of animals has been
below the level that might produce harmful effects
and that the highest measured radiation exposure
to the thyroid of human beings has been far below
that needed to produce any detectable effects.

Internal exposure (long term). One of the bio-
logically important elements in fallout is strontium-
90. If ic is taken into the body, it is selectively de-
posited in the bones and coatinues to irradiate the
surrounding cells for long periods of time, since it
has 2 half-life of about 27.7 vears. The deposition
of relauvely large amounts of strontium-90 in the
bone would be expected eventually to produce
bone tumors (/7).

Owing t its relatively lang half-life the amount
of strontium-90 will accumulate in the environ-
ment if more i continually added. Assuming a con-
stant rate of yearly addition and no loms
weathering, an equilibrium condition would be ap-
proached after | 50 vears- 2 state in which the rase
of addition s equal w the rase of lom through
radiclogical decay. About ome-half of this equili-
brium amount would be reached i 28 vears The
equilbrium amount would be abowt 40 taaes the
samual additon.

Az the present time the average contamination
of wronti.m-90 m the Unised Stars = abowt
15 100,000 mcrocurie per square foot. (A micro-

curie & 2 'mat for measuning the radioactivity of a
maserial By defmition, 2 cune 8 37 x 10 diam-
tegranions pey second ; 2 micTocurie s ore-milhonth
of a cunie : Tha is about 1,240 of that of the sols
normal radnem comeent (/2 and | 'Y00 of the
amount (9) estimared 0 resuk evennally n the
body’s accumuiating 2 saxesun prrasmsible body
burden of wrostum-30—a value comsidered mafe

If it s asmansed that futwre muciear twesss would
resalt in an ensunel fallout equal w0 the highest
amount experiemced heretofore n aav cae wesr,
then the projected average for the United States
after a period of move tham 130 years migin ap-
proach 13 10,000 sucrocune per square foot (9).
This is about 1.27 of the amount of radium that is
usually presest and 1/1350 of the amount estsmated
10 resuit eventually mn the body’s accumulating a
maxinum permissible body burden of stromtium-90

—a value considered safe. These pomible tramds.
will be continually checked by the Atomic Eneagy
Commision’s extensive monitoring program new
in operation.

Neutrons (particles) that are released from a
nuclear detonation react with a nitrogen atom ia
the air to form radioactive carbon, called carbon-14,
which has a long half-life of about 5600 years. This
radioactive carbon enters into the biosphere (the
environment of living things) alongside normal car-
bon and thus finds its way into all living tissues and
irradiates the surrounding cells. Since carbon is
found in ali living matter, the effects are similar to
those when the whole body is irradiated by an ex-
ternal source.

Because of its long half-life the amount of car-
bon-14 in the world would accumulate until it
reached an equilibrium state, a condition in which
the rate of production is equal to its rate of loss by
radicactive decay. Assuming a constant rate of pro-
duction through yearly nuclear tests, an equilibcium
condition mig’t be approached after 30,000 years.
One-half of the equilibrium value would be reached
in 5600 years.

A nominal-sized bomb showt 1/48
pound of neutroms (7). If it is asurmed that each
neutron will react with a nitrogen atom to produss
carbon-14, then the total amount of this clemewt
produced would e about 1/3 pound. It has been
suggested that a large thermonucicar weapen might
pv&na.ﬂalwpmtdmbli(lﬂ.

30.000 years, the near equilib~use asmount of can
bom-14 thus creased im the world would be abewt
20 times greatey than the amount now present.
There are abomt 180,000 pounds of carben-14
mamtauncd carrently in aature = aa equilibraan
mate, owing w aatural production by scwtroms
{creased by comwec Tays) reacting with sitrogan

of the aw : I4). However, this amount contyibutes

anly abo’ | percent w the wotal satural radistian
dose received be the body (wtal natural radhasion
s abowt 31000 roemexes per week) (75). Than,
the equilbrer amvein: of carbon-14 (spproached
™ 30,000 vears mrght mcrease the aormal radin-
tom dose to the body by 20 percent of the pressmt
value (9). The conclasion st be sade thae this
effect 8 inconsequential.

Air, xatev, alﬁﬁ.kﬂwu-lyc.-

o forth)  76). Inhalation of these radioactive ey -

serials present in the air results in a radintion dese
of 3.100 w 8/100 roeatgen par wesk being daliv-
ered to the lungs. The radicactive contant in watar
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earier generations (2/). An estimate has besm
ande by some that about 80,000 mutations may
be present among the populace in the United
States living 100 years from now owing to radia-
tion exposure from all nuclear tests to date.

The average radiation exposure to people in the
Uhited States from all nuciear detonations to date
has been about 1/10 roentgen (9). (This is the
result of external radiation. Additional exposure of
the gonads to anv radiocactive fallout taken into the
bodv would be insignificant.) This is in addition
to the approximately 7 roentgens that imnay be ex-
pected from natural sources over a reproductive
lifetime—that i3, an increase of 1,70 of the normal
amount of radiation. If 80,000 mutations will be
present in the population of the United States 100
rears from now as a result of radiation exposure
from all nuclear tests, then by the same calcula-
tions about 120 million (1500 times as many) ad-
ditional mutations may be produced by natural
cawses during the same 100 years, assuming no in-

' crease in population over the 1933 census (9).

If it s asumed that future nuclear tests would
result in an ennuel fallout equal to the highest
amount experienced heretofore in any one year,
then the average radiation exposure to people in
the United States would be about 1/7 of that from
natural causes and might increase the normal rate
of mutations by 1.4 10 2.8 percent. If it is assumed
that an average of two additional mutations are
produced by natural causes among every five indi-
\iduals, the new mutation rate might be 203 to
206 per five persons (9).

It is generally held that an increase i mutation
rate is undesirable. These data and estimases give
some perspective concerning the degree of rsk
involved.

Weather

There has been speculation on the part of some

mg:rdug the possibie relationship between temt

auclear detonations and the weather. Some of the
effecs suggested have been: i) the particles of
a2 manner umilar 10 siver iodide cristals used in
cloud sreding to imtiate precipitation: ‘ii) the
change in the electric properties of the atmosphere
owing to onization produced by the radicactive
partcles: iii) the reduction of direct solar energy
received on earth owing to the dust thrown into the
air by the detonation: /iv) the increase in number
of tornadoes; and v\ the occurrence of drouth in
the southwestern United States.

It s true that, following large nuclear detona-
nou,mmtherchnga,nxhubulchud
formarion. sometimes with local precipitation, have
been noted in the Pacific where the moisture con-
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ditions in the atmosphere were mont favorabie for
this effect. However, experiments conducted by Air
Force Cambridge Research Center on nucleating
{cloud seeding) properties of Nevada dust and ion-
izing properties of radioactive fallout and studies
made by the US. Weather Bureau on pomible
effects of nuclear detonations on electric properties
of the air, solar radiation, tornadoes, and precipita-
tion show the following (22).

1) Nevada dust has very poor nucleating proper-
ties; that is, ineffective as a cloud-seeding agent.

2) The amount of ionization produced by radio-
active material is insignificant in affecting general
atmospheric conditions.

3) Whereas, even relatively minor volcanoes
may put enough dust into the atmosphere to de-
crease measurably the amount of direct solar radi-
ation at the observation point established, no such
decrease has been observed from any nuclear
detonation.

4) Much of the increase in tormado reports dur-
ing the past 5 years can be traced directly to the
improved methods of reporting tornadoes that nor-
mally occur.

5) The present drouth in New Mexico began
before the auclear tests were started in Nevada
Similar drouths are on record for the 1930°s and
for ecarlier dates.

Thus the data and their evaluation 1o date pre-
sent no evidence that nuclear detonations affect the
weather, except as noted beve for large detonations
m the Pacific.

Nieric Acid Fermation

At the ume of a nuclear detonation, a minute
fraction of the energy released causes nitrogen and
oxygen of the air o combine, produ.ing nitrogen
dioxide, which in turm becomes nitric acid by umit-
ing with water vapor. This acid may be brought
to the earth by rainfall The amount of nitrogen
dioxide that perusts following a nuclear detonation
isksdunuhatmizhtb»pnditudoa:hebaﬁ
of energy conslcr:.ons alone, because the tem-
ptmw-edthﬁrebaﬂmmmhngh for a rela-
mt!y ‘ong period of ime as rompared with hght-
ning, thus allowing some of the nitrogen and
axygen to disociate 7).

It has been speculated by some that the amount
of nitric acid formed from the detonation of a high-
yield nuclear weapon equivalent to millions of tons
of TNT would be great enough to produce an
acidity of pH 5 in ramfaB. {pH is the measure of
acidity. A pH of 7 represents neutrality; the lower
the number, the greater the acidity.) However,
nitric axides are added normally to the air by de-
composition of organic matter in the earth and to a
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