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RADIOLOGY

Radiation:

ScieNce News LeTTER for July 14, 1962

The good and evil of radiation are the hope and
despair of this era. This paradox raises fundamental questions
concerning exposure and control, Lillian Levy reports.

» RADIATION, paradox of good and evil,
is at once the hope and despair of this era.
It is the source of all life and growth on
earth; but exposure to it can stunt and re-
tard the development of plants and animals.
Radiation causes cancer. It is used to treat
cancer.

Radiation can supply awesome energy for
productive peaceful uses or for war.

Radiation is sunshine. It is fallout.

The coexistence of benefit and risk raises
many questions concerning the character
of radiation, exposure effects and the need
for control measures. Some of these ques-
tions and answers follow:

Q. What is radiation? A. It is the energy
released from internal changes in molecules
and atoms which occur spontaneously in
nature or are artificially induced by man.

Q. At what levels of exposure is radia-
tion hazardous to health? A. According to
the U.S. Public Health Service, exposure
to radiation at any level is a risk to health.
Since there is no limit or threshold of
safety, the risks must be measured against
the benefits.

Q. What are the sources of radiation to
which man is exposed? A. Sources of radi-
ation may be medical, occupational and
environmental.

Q. Are these sources equally hazardous?

A. No. Effects of exposure are varied. So
are the benefits and risks.

Q. What are medical sources? A. Medical
sources include primarily X-rays which are
used for diagnosis and treatment. X-ray
exposure is voluntary and authorities agree
that the health benefits from such exposure
far outweigh the risks. Only a fraction of
the total world population is exposed to
medical radiation.

Q. What are occupational sources? A. Oc-
cupational sources include atomic plants and
laboratories, industrial atomic wastes and
uranium mines. Exposure to these is limited
to only a fraction of a percent of the total
population; but health risks for this minor-
ity group are far greater than for the gen-
eral population. Benefits are economic.
Studies have shown that the risks involved
in atomic occupations often are not fully
understood by the non-professional average
atomic worker.

Q. What are environmental sources? A.
Exposure to environmental sources of radi-
ation are essentially involuntary and all
plants and animals on earth are subject to
it. These sources are both natural and man-
made. Natural or background radiation is
energy from the sun and other cosmic par-
ticles as well as from radioactive materials
naturally present in the earth’s crust and
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ANALYSIS OF RADIATION IN FOODS—U.S. Public Health Service tech-
nician analyzing food and other matersal for radioactivity as part of the San

Juan Pbysiological Research Project at Farmington, N. Mex.

Questions & Answers

water. Man-made radiation comes from
radioactive debris or fallout from atomic
weapons tests, from nuclear installations
and atomic wastes. Environmental radia-
tion, whether natural or artificial, is present
in food, water and air.

Q. Is natural or background radiation
hazardous? A. Ten percent of all can-
cers are caused by natural background
radiation, according to studies by the United
Nations Scientific Committee on the Effects
of Atomic Radiation and the U.S. National
Academy of Sciences.

Dietary Antidote Studied

Q. Can exposure to natural radiation be
reduced? A. Research has thus far yielded
no way to reduce significantly the effects
of such exposure. Studies are presently un-
derway to determine the potential of dietary
antidotes against low-level ionizing radia-
tion and the possible use of anti-radiation
pills.

Q. How dangerous are the artificially pro-
duced elements of environmental radiation
due to fallout as compared to natural back-
ground radiation? A. A recent report of the
Federal Radiation Council on the health
implications of fallout from nuclear weap-
ons tests through 1961 said that the whole
body burden dose over the next 30 years
would amount to less than five percent of
natural background radiation. However,
there are periods following a series of atom
bomb tests when radiation levels from fall-
out have been 25%, of natural background;
and during such periods the burden of
environmental radiation to which man is
exposed must be assumed to be propor-
tionately that much higher.

Q. When is radiation from fallout at
highest levels? A. Generally, the first and
second year after the explosion of atomic
weapons. For example, in 1958 and 1959,
after U.S. and USSR tests in 1956 and 1957,
fallout levels of contamination were so high
that whole body exposure and exposure to
reproductive organs ranged from 10% to
25%, of natural background. Dosage to bone
marrow during this period was 20%, to
40:5, of background and for bone, 23%, to
60

o
The years of highest dose from the re-
cent massive Russian tests will be 1962 and
1963 and from the current U.S. tests, 1963
and 1964. Because of weather patterns, the
United States and Canada will get the
largest share of fallout from the Russian
tests. Debris from U.S. tests will be distrib-
uted more evenly on a worldwide basis.
Q. Has the Federal Radiation Council
made annual estimates of the dosage effects
of fallout on the basis of actual levels? A.
No. It has instead averaged actual and an-
ticipated exposure levels and the effects over

periods of 30 and 70 years on' the basis of

present total population. According to its
calculations, in the next generation only 100
cases of gross physical or mental defects,
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such as congenital malformations, blind-
ness, deafness, feeble-mindedness, hemo-
philia and mental diseases, may be expected
from fallout deposits through 1961. The
Federal Radiation Council does note that
fallout may cause minor abnormalities such
as impairment of physiological functions
and reduced resistance to infection and
other stresses of life; but no attempt has
been made to estimate these effects which
“may cause substantial damage in the
aggregate.”

FRC estimates of somatic damage from
fallout through 1961 are limited to leu-
kemia and bone cancer. During the next
70 years the cases of leukemia will increase
by 2,000, bone cancer by 700.

Q. How much additional damage to
health will result from fallout from the
recent Soviet tests and current U.S. tests?
A. Estimates must be based on the amount
of radioactive materials formed during both
test series and these have not been revealed.
It is certain, however, that additional dam-
age to health will result from the tests.

Q. How dangerous are present fallout
levels? A. The U.S. Public Health Service
does not believe that present levels or those
in the near future warrant any action to
reduce human intake of contaminants from
fallout.

No Fallout Danger Standards

Q. What are the standards upon which
U.S. public health officials base their judg-
ments on fallout danger? A. No standards
for radiation protection for the general pub-
lic exist. There are only so-called Radia-
ton Protection Guides (RPGs) recom-
mended by the Federal Radiation Council
and approved by Executive Order. RPG is
defined as “the radiation dose which should
not be exceeded without careful considera-
tion for doing so.”

Q. For what hazardous elements in en-
vironmental radiation have guidelines been
recommended? A. Strontium-89, strontium-

, iodine-131 and radium-226. The first
three are in fallout; radium-226 is part of
natural background.

Q. Why are these nuclides specially con-
sidered? A. Strontium-89 and strontium-90
are known causes of bone cancer and leu-
kemia. Children are twice to four times as
susceptible to exposure to these nuclides.
Strontium-90 is more dangerous since it
has a half-life of 27 years, which means it
loses half its remaining radiation every 27
years. lodine-131, with a halflife of eight
days, is a cause of thyroid cancer. Children
again are most susceptible to this isotope.
There have been periods in previous tests
as well as from current tests which levels
of iodine-131 in certain areas have far ex-
ceeded the recommended RPG. Radium-
226 is a more dangerous source of lu-
kemia and bone cancer than either stron-
tum-90 or strontium-89.

Q. In what environmental sources are
these nuclides most concentrated? A. Milk
is the greatest source of human intake of
radioactive strontium and iodine. Studies
made of infants and children show that 80%/
of their exposure is from milk. Approxi-
mately 50%, of adult exposure is from milk
and milk products. Water is the source of
radium-226.

Q. What countermeasures can be em-

ployed to reduce exposure to these nuclides?
A. One countermeasure against iodine-131
would be to place all young children, nurs-
ing mothers and pregnant women on evapo-
rated milk or powdered dry skim milk.
Two months is the average time it takes
for evaporated and powdered milk to reach
the consumer. Because of the short half-
life of iodine-131, almost all contamination
would be eliminated in about 60 days. No
nutritional loss is risked by the substitution.
The dairy industry has the capacity to sup-
ply quantities needed by women and chil-
dren. As a precaution, families could keep
a supply of evaporated or powdered milk
on hand.

Ion-exchange methods have been devel-
oped by the Federal Government and by
research institutions to eliminate strontium
and iodine from milk. If radium-226 reaches
dangerously high levels in water, similar
ion-exchange procedures could be used to
decontaminate water supplies. These meth-
ods stll are under study.

What to Do

Q. What can the average person do? A.
Washing and peeling fruits and vegetables
thoroughly will reduce surface contamina-
tion substantially, according to studies by
the Food and Drug Administration. Sub-
stituting evaporated and powdered milk for
whole milk is another effective counter-
measure against idoine-131. It will not elimi-
nate strontium-90, however. Eating refined
grains and white bread will cut down sub-
stantially strontium-90 contamination in
grains. The Public Health Service has
warned against modification of approved
dietary practices since nutritional deficien-
cies which may result might be more dam-
aging than the effects of exposure to
radiation.

Q. How widespread would contamination
of the environment be in the event of a
nuclear war? A. In a 20,000 megaton (the
equivalent of 20 billion tons of TNT) nu-
clear war involving Russia, the rest of
Europe and the United States, at least 50%,
of the survivors would suffer abnormalities
and sterility. As much as eight percent of
births in non-target nations would be de-
fective. Radiation sickness from contami-
nated air, water and food, cancer incidence,
other disease would be widespread. No na-
tion is in any way prepared to deal wtih
the consequences of nuclear warfare.
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Most population records have indicated
a significant association of coronary heart
disease with genetic or familial characteris-
tics, excess body fat, increased blood pres-
sure, cigarette smoking and high serum
lipo-protein content.

Supercooled clouds, which form at below
freezing temperatures, occur with increasing
frequency from the upper half of the United
States northward to Alaska.

The average adult weight in the United
States is about 15 pounds above the weight
that corresponds with the best health records.

Vacuum in spacecraft causes fluid leakage
to a much greater degree than occurs in the
earth’s atmosphere.
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Order by Stock No.—send check or M.O. Shipment
same day recelved—satisfaction or money back.

USE THIS AIR FORCE BUBBLE SEXTANT
: ANYWHERE—Land or Sea
ANYTIME—Night or Day

Lighted bubble makes ‘‘any-
time,—anywhere wuse’’ possi-
ble. Employ as straight sex-
tant to_ measure elevations
referenced to bubble or hori-
zon; or_ measure elevations
with self-contained clock-
driven mechanism that shows
degrees and minutes of eleva-
tion averaged through a two
minute sighting on a dial counter. Besides bubble,
and swinging prism (for use with natural horizon),

sextant contains astigmatizing lens, 4 sun shades,
adjustable focus, rubber-padded eye-piece. Extras:
suspension hook, spare bulbs, rheostat-controlled

battery case. Measures 120 degree angle from -10
degrees to +110 degrees. Vernier drum reads to 2

minutes, may be interpolated to 1 minute. In late
use by U.S.AA.F.
Stock No. 70,574-Q
Used-good condition. ........... $32.50 Postpaid

LARGE SIZE OPAQUE PROJECTOR
Ideal for photographers,
low-cost unit projects 3%
sq. image at 6 ft—73% ft. sq.
image at 12 ft. Projects photos,
drawings, sketches, clippings,
any opaque copy up to 6” x 6
—larger pieces in sections.
Lenses are 2 plano-convex,
3%"” dia. mounted in 5% "
barrel. Projector is 11 % ” high,
13 % ” wide, 5’ front to back, pressed steel in black
wrinkle finish, bakelite handle. Uses two 200 watt
bulbs—not included. Complete with side platform to
hold illustrations, 6 ft. elec. cord, heat resist. plate
glass mirror.

Stock No. 80,066-Q............ $42.00 Postpaid

this
ft.

CRYSTAL-GROWING KIT
Do a crystalography project illus-
trated with large beautiful crystals
you grow yourself. Kit includes
the book “Crystals and Crystal
Growing”’ and a generous supply
of the_chemicals you n to grow
¢ large display crystals of potassium

alummum sulfate (clear), potas-
(purple), potassium sodium tartrate

(blue g'reen) or
heptahydrate (green) (red),
and copper acptate (biue green).

Stock No. 70,886-Q......ccc000 $9.50 Postpald

BUILD A SOLAR ENERGY FURNACE

A fascinating new fleld. Build your own

Solar Furnace for experimentation—many

practical uses. Easy! Inexpensive! Use scrap-

wood! We furnish instructions. This sun

wered furnace will generate terrific heat—

2000° to 3000° Fuses enamel to metal. Sets paper
aflame in seconds Use our Fresnel Lens—14” diam-

""" oo..............se.oo Postpaid
SQ. FRESNEL LENS F.L.
GO0k WO TOBBI-Q. i~ vivin v s s ivid $4.75 Postpaid

SPELLBINDING EXPERIMENTS with
SILICON SOLAR CELL AND SUN BATTERY!

Experience endless fascination in
converting sunlight into electricity
to power small motors, amplifiers,
ete. Ideal for scientific student pro;-
ects. Plastic case 1% ” x

3/16”. Produces .3 to .45 volts—
10-16 milliamps. 24-page Handbook
gives full data on 12 pat experi-

ments.

Stook No. 80,296-Q .. ... ... s<i0vse $2.25 Postpaid
Selenium Photocell. Lower power, lower price than
Silicon Cell.

Stock No. 30,411-Q.............. $1.50 Postpaid
Solar Cell_and Photooceil Handbook. Fascinating 112-
page Handbook on Silicon-Cell and Selenium projects,
demonstrations, ete. Explains photovoltaic theory,
performance, Gives mfmred and ultra-violet applica-
tions. Paperbound. 6” x

Stock No. 6280-Q............... $2.00 Postpald

WOODEN SOLID PUZZLES

12 different puzzles that will stimulate
your ability to think and reason. Here
i8 a fascinating assortment of wood puz-
fles that will provide hours of pleasure.
Twelve different puzzles, animals and
geometric forms to take apart and re-
assemble, give a_chance for all the fam-
ily, young or old, to test skill, patience,
and, best of all, to stimulate ability to
think _and reason while having lots of
fun. Order yours now.

Stock No. 70,206-Q............. $3.00 Postpald

TEACHERS! Write for Educational Catalog Q-2
Edmund Scientific Co., Barrington, N. J.

MAIL COUPON FOR FREE CATALOG “Q”

sium sulfate
(clear), nickel sulfate hexnhydrate

potassium ferricyani

| 160 Pages! Over 1000 Bargains! ]
I EDMUND SCIENTIFIC CO.

Barrington, New Jersey l
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