
A SPECIAL REPORT

A Primer on Fallout
WALTER SCHNEIR

T ^ H E NATION'S PRESS gave surprising-
•'- ly meager coverage to the sec-

ond Congressional fallout hearings
that were held in Washington from
May 5 to May 8. The New York
Times, for example, devoted only
three inside-page stories to the testi-
mony that was given before Repre-
sentative Chet Holifield's Special
Subcommittee on Radiation of the
Joint Congressional Committee on
Atomic Energy; a fourth story head-
lined STUDY MINIMIZES FALL-OUT
DANGER (carried on page 1 and ex-
ceeding in length the other three
combined) gave details of a reassur-
ing report that was released during
the hearings by the Atomic Ener-
gy Commission's General Advisory
Committee.

The coverage in most other papers
was even poorer than that in the
Times. One noteworthy exception,
the New York Daily News, carried a
concise two-part roundup of the
hearings several days after they end-

ed instead of attempting to cover
them as "spot news." But in gen-
eral the press has all but ignored
the most complete summary of the
fallout situation currently available.

Pre-Hearing Chronology
The sparse press coverage was par-
ticularly unfortunate in that it came
after several months of rising public
concern and confusion, generated
by these events:

February 27: Dr. Willard F. Lib-
by of the Atomic Energy Commis-
sion told the Joint Committee on
Atomic Energy: "The strontium-90
content of wheat is a matter of real
concern to us. . . . occasionally sam-
ples are found which exceed the
levels which are generally acceptable
for a steady diet. Actually, of course,
the general average food level is
the important matter and we can
say that this level is well below the
maximum permissible level as given

by the National Committee on Ra-
diation Protection."

March: Consumer Reports maga-
zine conducted its own tests of the
strontium-90 in milk in forty-eight
American and two Canadian cities.
The AEC has been testing milk with
some degree of thoroughness in only
four American cities, the Public
Health Service in ten. The magazine
reported widely varying levels of
strontium-90 in milk, ranging from
1.9 to 15.6 strontium units (S.U.).
(A strontium unit is equal to one
micromicrocurie of strontium-90
per gram of calcium.) The article
recommended an expanded milk-
sampling program and transfer of
the biologic research activities of
the AEC to the Public Health Service.
It concluded: "We can surmise that
we still are not heavily dosed, but
we also can be sure that there have
been unattributed individual trage-
dies caused to persons by fallout."

March 13: Dr. Libby (in a speech
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delivered for him in Seattle) stated
once again that radioactive debris
takes five to ten years to fall out of
the stratosphere. He thus main-
tained his position on the strato-
spheric residence time of fallout in
the face of growing opposition from
other scientists, some of whom had
been insisting for several years that
fallout was coming down much fast-
er than Dr. Libby had predicted.

March 21: Senator Clinton P.
Anderson (D., New Mexico), chair-
man of the Joint Committee on
Atomic Energy, forced release of two
previously classified letters written by
Dr. Libby and Major General Her-
bert B. Loper of the Defense De-
partment. In his letter of February
19, 1959, to Senator Anderson, Gen-
eral Loper noted that the Defense
Department had learned two new
facts about fallout: that it is de-
scending from the stratosphere in
an average of three years (much
faster than the five- to ten-year figure
the AEC had been using), and that
it is not being deposited uniformly
throughout the world (as the AEC
had also contended), but is coming
clown most heavily in a latitude
band that includes large parts of
the United States.

In his reply to General Loper on
February 27, Dr. Libby conceded
that the rate of fallout was faster
than he had previously indicated.
He promised to use a new figure for
fallout time in his Seattle speech
on March 13. But the figure used by
Dr. Libby in that speech was the
old one: five to ten years.

Senator Anderson criticized both
the Defense Department and the
AEC for trying to keep these letters
secret. He noted further: "This new
data [in General Loper's letter] ap-
pears to further contradict the offi-
cial doctrine of AEC spokesmen as to
residence time of fallout in the at-
mosphere and the theory that strato-
spheric fallout tends to drip out uni-
formly throughout the earth. The
AEC letter of February 27, 1959
[written by Libby], ought to be
checked for consistency with the
speech of the same AEC spokesman
on March 13, 1959, in Seattle.

"The Joint Committee will look
into these matters when it holds its
fallout hearings in May of this year
under the chairmanship of Con-
gressman Chet Holifield . . ."

March 23: Senators Anderson
and Humphrey accused the AEC of
withholding and "playing down"
information on fallout.

March 24: John A. McCone, AEC
chairman, denied that there had
been any attempt on the part of the

AEC to suppress or modify fallout
information. He announced that the
AEC'S General Advisory Committee,
a scientific group appointed by the
President, would hold a two-day
meeting to review the entire subject.

March 25: President Eisenhower
announced that the National Acad-
emy of Sciences would update its
three-year-old study of radiation
hazards. He commented: "To my
knowledge, there has been no sup-
pression of information . . ."

March 26: The Surgeon Gener-
al's National Advisory Committee
on Radiation, headed by Dr. Rus-
sell H. Morgan of Johns Hopkins,
recommended immediate transfer of
all research and control programs
relating to health from the AEC to
the PHS. Dr. Morgan said that it was
administratively unwise to vest au-
thority for determining the effects
of radiation on human health in the
AEC, whose primary mission is the
development of new uses of atomic
energy. He also questioned as mis-
leading the use of the term "maxi-
mum permissible concentration" to
signify a "safe" level of radiation,
adding, "there is no such thing as
a safe level of radiation."

April 1: Dr. John T. Gentry re-
ported in the American Journal of
Public Health that the incidence of
malformed births is highest in those
areas of New York State with the

highest levels of natural background
radiation from rocks and drinking
water. Dr. Gentry's study was re-
garded by many scientists as an im-
portant pioneer effort aimed at
more precise knowledge of the
harmful genetic effects to human
beings of small doses of radiation
received over a long period.

April 10: Legislation to centralize
all U.S. radiation and fallout pro-
tection programs under the PHS was
introduced in Congress by Senator'
Lister Hill and Representative Ken-
neth A. Roberts.

April 20: The White House made
public a letter sent on April 13 by
President Eisenhower to Premier
Khrushchev, appealing for a limited
agreement to ban nuclear-weapons
tests on the earth's surface and in
the atmosphere to an altitude of
fifty kilometers (approximately thir-
ty-one miles). The President noted
that "our negotiators could con-
tinue to explore with new hope the
political and technical problems in-
volved in extending the agreement
. . . to cover all nuclear weapons
testing. Meanwhile, fears of unre-
stricted resumption of nuclear weap-
ons testing with attendant additions
to levels of radioactivity would be
allayed . . ."

April 20: The Nation magazine
published details from an unpub-
lished AEc-sponsored study by three
scientists at Lamont Geological
Laboratory, showing that the aver-
age level of strontium-90 in the
bones of American children from
birth to four years doubled during
1957 (from 0.67 S.U. to 1.38 S.U.)
with highest concentrations found
in bones of one- and two-year-olds.

April 22: The National Commit-
tee on Radiation Protection and
Measurements released a summary
of data from a then unpublished
booklet containing the latest rec-
ommended Maximum Permissible
Concentrations (MPC) of various
radioactive substances for industrial
workers in atomic plants. The in-
dustrial MPC for strontium-90 was
raised from 1,000 S.U. to 2,000 S.U.,
causing many to jump to the errone-
ous conclusion that the MPC for
the general population had also
been doubled.

May 5: On the day the fallout
hearings opened, AEC Chairman
McCone told the National Press
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Club that the findings of the AEC'S
General Advisory Committee would
be released soon and would "give
further reassurance to the people of
the world about the very small haz-
ard resulting from fallout."

Areas of Agreement
Alter so many statements and coun-
terstatements, perhaps the most as-
tonishing fact about the fallout
hearings was the almost unbroken
calm of the proceedings. Some ob-
servers ascribed this to the concilia-
tory attitude displayed by Holifield
and most other members of the
committee toward the AEC and its
representatives. Contrary to expecta-
tions, scarcely a word of criticism
was heard of any of the AEC'S pro-
grams or policies.

Another important reason for the
absence of controversy at the hear-
ings was the consensus among most
of the scientific witnesses on the
principal facts of fallout. They all
agreed that fallout is descending
three or four times faster than
had been predicted by Dr. Libby
and the AEC, and that it is coming
down most heavily in a broad lati-
tude band that includes the north-
ern United States and large parts of
Europe, the Orient, and probably
the Soviet Union. Radioactive de-
bris from Soviet tests held in the
Arctic appears to be falling out
fastest of all. We are now harvesting
the fruits of last year's tremendous
testing programs by the nuclear
powers: the spring-summer rains in
many parts of the world (including
the United States) contain the heav-
iest burden of strontium-90 and oth-
er radioactive fallout products since
atomic and hydrogen bomb tests
began. Inasmuch as all radioactive
atoms burn up or decay at a steady
rate, fallout that comes out of the
stratosphere rapidly is relatively
"hot"; i.e., it still retains most of
its energy.

Other areas of agreement were:
f Everywhere on earth today the

soil contains measurable quantities
of strontium-90 and cesium-137
from nuclear tests. As fallout from
past tests continues to come down,
the average amount of strontium-
90 and cesium-137 now on the
ground will be doubled by 1962-
1965. Actually, the use of averages

can be misleading. For example, the
average amount of fallout per square
mile predicted for the entire United
States by 1962-1965 has already been
reached and surpassed in many "hot
spot" areas in the North Central
States and Hawaii.

|̂ As the amount of strontium-90
in the soil increases, the levels of
this radioactive element will also
rise steadily in all foods and in hu-
man and animal bone. A few years
from now, the diet of most of the
world's population will contain far
more strontium-90 than it does to-
day. By 1967 or earlier, the average
amount of strontium-90 concen-
trated in the bones of infants and
young children fed on this diet will
have multiplied nearly sixfold over
the bone levels detected in Decem-
ber, 1957. Furthermore, in the
United States a good many children
in the North Central area will have
bone concentrations of strontium-90

three and four times the average. In
the Orient, where the diet of mil-
lions is largely vegetarian, bone con-
centrations will be significantly
higher than in the West and some
youngsters will probably have from
50 to 100 S.U.

% From tests conducted to date,
a small percentage of the world's
total population will have bone con-
centrations of strontium-90 exceed-
ing the so-called maximum permis-
sible concentration. If tests are
continued at the same pace as those
of last year, the number of people
having a strontium-90 concentration
exceeding the MPC will rise steadily
each year; in about twenty years
everyone in the world would exceed
the MPC and many people would
exceed it by a great deal.

What Should
A Man Believe?
The much-debated subject of how
long fallout stays up in the strato-
sphere did not provoke any argu-
ments among scientists at the hear-
ings, because everyone, including
Dr. Libby, was willing to agree that
it is coming down much faster than
had been expected. (No one asked
Dr. Libby about the discrepancies
between his letter to General Loper
and his Seattle speech.) Senator An-
derson, who was occupied with the
Strauss hearings and so was not pres-
ent for most of the fallout hearings,
provided one of the few sharp ex-
changes when, on the second day, he
bridled at the explanation by Mer-
ril Eisenbud of the AEC that faster
fallout means ultimately less stron-
tium-90 in the bones of human
beings.

SENATOR ANDERSON: Mr. Eisenbud,
we had some testimony at one
time about how good it was that it
stayed up there, and it came down
gradually. Now we get testimony
about how good it is that it comes
down fast and does not stay up
very long. What should a man be-
lieve, in your opinion?

MR. EISENBUD: YOU mean with re-
spect to this particular question?

SENATOR ANDERSON: Yes. One time
it is good because it stays up for ten
years. That is wonderful. The next
time it is good because it comes down
in two years, that is wonderful.
Which would you believe if it were
your place?

MR. EISENBUD: I have been asked
to summarize what the panel sub-
mitted yesterday.

SENATOR ANDERSON: 7 asked you
what you thought, Mr. Eisenbud.

MR. EISENBUD: I think it has been
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clear from the very beginning that
the stratospheric residence-time is
short in relation to the radiological
half-life [twenty-eight years] of stron-
tium-90. This means that for pur-
poses of computation one can neg-
lect the residence-time and simply
assume that it is all going to come
down. Everything that goes up has
to come down.

SENATOR ANDERSON: NOW you are

on a physics law that 1 can under-
stand. What goes up must come
down. Does that apply also to these
claims about how it does no
damage . . . t

How Many Will Die?
No one knows the exact number of
casualties that the increasing level
of fallout will cause, but everyone
agrees that there will be casualties.
Genetic casualties are the most
certain. Any radiation that strikes
the germinal cells in the male testes
and the female ovaries induces ir-
reversible changes or mutations in
the genes. These mutations are al-
most all harmful and increase the
incidence of embryonic deaths, still-
births, and various physical abnor-
malities and diseases. Dr. James
Crow, a geneticist from the Uni-
versity of Wisconsin, summarized the
hazard thus:

With present levels of fallout the
amount of genetic damage from this
.source is such as to cause an ex-
hemely minute fraction of the total
human death, disease, and misery.
The effect is almost certain not to
he detectable by any foreseeable
measurement.

Yet the number of persons ex-
posed to fallout is as large as the
world bohulation, and, therefore,
it is likely that tens or hundreds of
thousands or more persons will be
diseased, or deformed, or die pre-
maturely, or be otherwise impaired,
if the present rates continue.

Dr. Crow's statement may be
compared with one released to news-
papers by the AEC and the Depart-
ment of Defense on April 27, 1956:
"Samples of airborne dust will be
taken at approximately seventy vari-
ous localities throughout the world,
in addition to the U.S. stations.
Previous studies of this kind have
shown that the average gamma ray
dosage delivered to world inhabi-

tants by all tests to date is less than
the dose they have received from
natural background radiation dur-

ing the same period of time. All of
these dosages are believed by radi-
ologists and radiobiologists to be
harmless."

Cesium-137, Carbon-14
The principal agents of genetic
damage in fallout are various radio-
active atoms that emit powerful
gamma rays, capable of penetrating
the entire body. The longest-lived
of these are carbon-14, which decays
for nearly six thousand years before
it has "burned up" one half its en-
ergy, and cesium-137 (half-life: twen-
ty-seven years). In addition, we now
know that a host of shorter-lived
fallout products, whose effective en-
ergy is largely lost in a matter of
days, or at most months, comes down
in copious amounts in fresh fallout.

These shorter-lived radioactive
atoms have been largely ignored
in AEC calculations, but combined
they may produce twenty or more
times as much genetically harmful
gamma radiation as do cesium-137
and carbon-14, according to a report
from Argonne National Labora-

tory. If nuclear tests are not re-
sumed, all of the shorter-lived fall-
out products from past tests will
soon decay to relative harmlessness;
but if tests start again and continue
over a long period, the shorter-lived
fallout products will be a very seri-
ous genetic hazard.

At present, though, the fallout
product that will certainly cause
the greatest number of casualties,
with estimates ranging l.om many
hundreds of thousands to millions,
is long-lived carbon-14. Incredible
as it may seem, these casualties will
be spread over a period of eight
thousand years or more. The fallout
hearings revealed that since nuclear
tests began, the amount of carbon-14
in all living matter has increased
between ten and twenty per cent.

The only mitigating testimony on
the genetic casualties caused by fall-
out was offered by Dr. W. L. Russell
of Oak Ridge National Laboratory,
who compared the effects on mice of
long-continued low-level radiation
with that from a single large dose
of radiation.

Here are Dr. Russell's conclusions:
The genetic hazard from radiation

delivered slowly over a relatively
long period of time may be consider-
ably less than had, been expected.
This statement presumably applies
to: (a) background radiation, (b)
fallout, and (c) many industrial uses
of radiation.

It should not be forgotten that
although lower mutation frequen-
cies are obtained when the radiation
is spread out. these frequencies are
still appreciable.

What About Cancer?
As lor somatic injury to the indi-
vidual himself, as opposed to in-
jury to his genetic material, scien-
tists still face many uncertainties.
They have plenty of evidence that
radiation in fairly large doses can
cause cancer, including bone can-
cer and leukemia. Among the ir-
radiated survivors of Hiroshima,
for example, the incidence of leu-
kemia has increased several times.
What is not known, however, is
whether very small doses of radia-
tion, applied to a very large group
of people, in this instance the entire
population of the world, will induce
cancer in a certain small percentage
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of them. In other words, is there a
threshold below which radiation will
not cause any bodily harm or is all
radiation harmful to some suscepti-
ble people?

This question has been especially
troublesome in attempts to assess the
danger from strontium-90, the fall-
out product that concentrates in
human bone. For example, Dr.
Charles L. Dunham of the AEC pre-
dicted during the hearings that it
there is no threshold for injury,
strontium-90 from tests to date will
produce 50 to 100 additional cases
of bone cancer each year in the
United States and about double that
number of leukemia cases. Natural-
ly, if there is a threshold, there could
be fewer cases or none.

This AEC prediction of possible
cancer casualties is inconsistent with
the attitude toward strontium-90
displayed in the AEC press release
of April 27, 1956, which stated:
" . . . nowhere in the world are there
concentrations of this isotope [stron-
tium-90] remotely approaching haz-
ardous amounts. The average con-
centration observed in human bone
is less than 1/10,000 of the concen-
tration which might be expected to
show ill effect on human beings."

The American public has been
confused these past few years by the
plethora of differing estimates of
casualties from strontium-90 and
other fallout products. Sometimes
these differing estimates result from
different assumptions made by sci-
entists in making their calculations.
More often, the wide differences
derive from variations in the way
the same relative degree of hazard
is expressed. For example, Dr. Dun-
ham says that there could be 300
cases of leukemia and bone cancer
in this country annually from fall-
out. Another scientist might use the
same figures to say, with equal ac-
curacy, that during the next thirty
years there might be 9,000 cancer
cases in the United States from
strontium-90 or that the total num-
ber of cancer cases throughout the
world in the next thirty years from
strontium-90 may be 144,000.

The Unborn Victims

The effects of fallout on the young
came in for special attention at the
hearings. One scientist particularly

A FALLOUT

HALF-LIFE; ^ n e amount of t im; that it
takes for a particular group of atoms to
disintegrate to half their original number.
Some radioactive substances disintegrate
in a matter of minutes, others decay for
many years. At the end of its half-life,
a radioactive substance is still not harm-
less; it has simply lost half its energy.

NATURAL BACKGROUND RADIATION;
The small amount of radiation that man
has always been exposed to from the
soil, rocks, air, and water of his natural
surroundings.

THRESHOLDS The smallest amount of
radiation that will do damage to human
beings. There is no threshold for genetic
injury; even the smallest amount of radia-
tion that strikes the gonads will cause
some mutations. No one knows whether
there is a threshold for bodily injury, i.e.,
whether there is a dose of radiation so
small that it will not cause cancer in
some susceptible people.

MAXIMUM PERMISSIBLE CONCEN-
TRATION (MPC): An amount of radia-
tion that is believed to be relatively, but
not necessarily completely, safe—accord-
ing to present knowledge. Radiation
levels thought safe thirty years ago are
now known to be extremely hazardous
and MPCs have been revised drastically
downward.

INDUSTRIAL MPC: The MPC set for
the small group of adult workers in
atomic energy plants: the industrial MPC
for strontium-90 is currently set at 2,000
strontium units per gram of calcium.

GENERAL-POPULATION MPCs The MPC
for the total population of the world,
with its high percentage of children,
pregnant women, and other groups espe-
cially sensitive to radiation injury. The
general-population MPC for strontium-90
in bone is currently 66 strontium units
per gram of calcium.

HOT SPOTJ An area where the amount
of fallout on the ground is particularly
high, as compared with other areas. Also
used to describe a part of the bone
where some radioactive element, such as
strontium-90, has concentrated.

KILOTON: A force equal in explosive
power to 1,000 tons of TNT. The Hiroshi-
ma bomb was about 15-20 kilotons.

LEXICON

MEGATON: A force equal to a million
tons of TNT. A two-megaton hydrogen
bomb is equal in power to all the con-
ventional bombs exploded during the
Second World War.

CURIE: The unit of radioactivity. One
gram of radium has the activity of one
curie. (Less than one-millionth of this
amount of radium can cause bone cancer
or leukemia.)

MILLICURIE» One-thousandth of a curie.
The amount of strontium-90 and cesium-
137 desposited on the soil as fallout is
often expressed as so many millicuries
per square mile.

MICROCURIE; A millionth of a curie.
Smaller still is a micromicrocurie, or a
millionth of a millionth of a curie.

STRONTIUM UNIT CS.U.h One micro-
microcurie of strontium-90 per gram of
calcium. Used to represent the amount
of strontium-90 in food and also in human
and animal bone.

ROENTGEN* A unit of radiation dose.
Each year we are ordinarily exposed to
a natural background dose of radiation
of about 0.1 roentgen.

STRONTIUM-90s One of the most im-
portant of dozens of radioactive elements
present in fallout; did not exist before
the nuclear age. Half-life is twenty-eight
years. Closely similar chemically to cal-
cium, with which it is taken up from the
soil by plants. Concentrates in bone,
where it may cause cancer or leukemia.

CESIUM-137* A fallout product that
is a genetic hazard because it emits
penetrating gamma rays. Half-life is
twenty-seven years. The human gonads
receive radiation from cesium-137 de-
posited on the ground and also from
cesium-137 taken into the body, where
it remains for many months.

CARBON.J48 A very long-lived (half-
life 5,568 years) fallout product pro-
duced by both fission and fusion.
Concentrates in all tissue. A genetic
hazard that will cause a small number
of mutations each year for thousands
of years.

IODINE-13h Half-life is eight days.
This product concentrates in the thyroid,
especially in children, where it may
cause cancer.
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interested in the subject was Dr.
Jack Schubert of Argonne National
Laboratory in Lemont, Illinois.
Here is part of his testimony:

It is possible to make an estimate,
and I want to emphasize it is an
estimate, of the cancer-producing
effects of fallout on children. This
is based on the studies of Dr. Stexu-
ard and Mr. Heyett . . . in England.
In these studies, roughly two roent-
gens total body-dose in the fetus
in the last three months of preg-
nancy resulted in a doubling of the
amount of cancer that these children
got before the age of ten . . . It is
interesting that two roentgens should
produce a doubling dose, for this
reason: Before 1950 it was universal-
ly assumed that it took roughly
2,000 roentgens to produce cancer
in humans. These data were based
mainly on adults. Then in 1950 it
was found that as little as 200 roent-
gens produced cancer in children
xvho were irradiated in the neck
region. Now, seven years later, we
find that two roentgens have pro-
duced cancer in children, admitted-
ly on the fetus, which is the most
sensitive age.

Dr. Schubert estimated that at
present the child receives during
its nine-month gestation period a
total dosage of twenty milliroent-
gens [thousandths of a roentgen]
from all fallout products; and that
this could mean an increase of
one per cent in the total number
of children under ten who die of
cancer each year.

The need to consider the unborn
and very young in assessing radia-
tion hazards was also pointed up in
testimony on a newly realized dan-
ger from fallout: thyroid cancer. Dr.
E. B. Lewis of the California Insti-
tute of Technology revealed that
over the past few years the thyroid
glands of infants and young chil-
dren in the United States have re-
ceived average annual radiation
doses from iodine-131 that are rough-
ly one or two times the annual dose
to the thyroid received from nat-
ural background radiation. Once
again, the average here is misleading
and the individual thyroid dose
rates probably show wide deviations,
with some children having received
dosages many times greater than
the average.

Dr. Lewis noted that the thyroid

glands of infants and children are
especially sensitive to radiation-in-
duced cancer. Further, if an adult
and an infant ingest the same
amount of iodine-131, the thyroid of
the infant will receive a radiation
dose eighteen times greater than
that of the adult, both because of
the gland's much smaller size and
because the child's thyroid may tend
to take up more of the radioactive
substance.

Dr. Arthur H. Wolff of the PHS
commented on this point as fol-
lows:

I think we are generally agreed
that strontium-90 as an environ-
mental contaminant certainly de-
serves the primary attention, because
the problem will persist for many
years following the cessation of nu-
clear weapons testing. But 1 think
data collected during the past few

years does indicate that some of the
shorter-lived isotopes, particularly
iodine-131, are not necessarily in-
significant. . .

It is particularly important to
look in the young age group. . . .
Much of the work that has been
done in the past has been with
adults. . .

The Nevada Tests
A panel of scientists presented their
estimate that the genetically signifi-
cant radiation dose received from
fallout by inhabitants of the north
temperate zone in the coming thirty-
year period would be about fifty

milliroentgens. The hearings also dis-
closed that many thousands of resi-
dents of the area around the
Nevada Test Site in Arizona, Utah,
and Nevada have already received
many times this thirty-year dosage
from the Nevada tests alone.

A document entitled "Fallout
from Nuclear Tests at the Nevada
Test Site" was released at the hear-
ings, listing the estimated external
gamma exposures of the populations
in hundreds of communities near the
Test Site. No estimate is given, how-
ever, of the internal gamma-ray
dosages that may have been received
by these same individuals from
cesium-137 and other gamma-ray
emitters ingested with food.

Nevertheless, and although we
don't know how accurate these aver-
age estimated dosages may be, the
document makes fascinating reading
alongside Paul Jacobs's article
"Clouds from Nevada," in The Re-
porter of May 16, 1957. Here are a
few of the cumulative gamma-ray
dosages estimated in the document
and stated not in milliroentgens but
in roentgens:

Fallini Ranch, Nevada: 1.98; Ny-
ala, Nevada: 2.06; Hurricane, Utah:
4.35; St. George, Utah: 3.70; Wash-
ington, Utah: 3.30; Santa Clara,
Utah: 4.27; Butler Ranch, Nevada:
15.0; Lincoln Mine, Nevada, 5.95;
Beaver Dam, Arizona: 2.30; Las
Vegas, Nevada: 0.21. This last fig-
ure, 0.21, may seem low compared
with the others listed—but it is more
than four times the genetically
significant fallout dosage that the
panel of scientists predicted the
average American will receive in
thirty years.

In recent years, some scientists
have complained that no bone sam-
ples from people who lived in the
neighborhood of the Nevada Test
Site have ever been analyzed for
strontium-90 content. Dr. Dunham
revealed at the hearings that the AEC
is now supporting a PHS study of
strontium-90 bone concentrations in
the inhabitants of this area. Dr.
Conrad F. Straub of the PHS noted
cautiously:

We have received within the last
month ten samples which have been
analyzed, and preliminary data in-
dicate that we have strontium-90 lev-
els ranging from six-tenths to twelve
micromicrocuries of strontium-90
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per gram of calcium, which appears
to be higher than those reported in
the past by other individuals.

A Soothing Report
On the third day of the hearings
the AEC released the report that
Chairman McCone had promised in
his National Press Club speech
would "give further reassurance to
the people of the world." This re-
port from the AEC'S General Ad-
visory Committee provoked Senator
Anderson to comment:

/ am just hoping that it could
be possible for the General Advisory
Committee to be told very politely
that this was a fine resume of con-
ditions as of two years ago, and
that it might be still the same as
now, but that we are interested in
what might be going on ten years
from now, and it is not against the
law for them to take a look at
that.

One point widely quoted in the
press from the GAC report is that
". . . the amount of total body ex-
ternal radiation resulting from fall-
out to date, together with future
fallout in any part of the world
from previous weapon tests, is . . .
less than five per cent as much
as the average exposure to cosmic
rays and other background radi-
ation . . . "

But most of the people who live
in the vicinity of the Nevada Test
Site have received far more total
whole-body external radiation than
five per cent of the natural back-
ground dose. Some, including all
the inhabitants of St. George, Utah,
have received more than one hun-
dred per cent of this dose.

Furthermore, very few studies
have been made to determine with
any scientific accuracy what the ex-
ternal radiation dose rate from
fallout actually is. One of the few
is being conducted at Argonne Na-
tional Laboratory, and a report
presented at the hearings showed
that between May, 1957, and Sep-
tember, 1958, the average external
gamma-ray dose rate in this area
was almost twenty per cent of
that received from natural back-
ground radiation. This spring, a
sudden radiation increase was re-
corded by the laboratory, bringing
the external fallout dose rate for

April and May to a full seventy-five
per cent of that received from natu-
ral sources. Most of this great
increase is from short-lived fallout
products, which will cease to be
an important source of radiation in
about a year—if no further tests
are held.

What Is Your MPC?
Several weeks before the fallout hear-
ings, the National Committee on
Radiation Protection released sum-
maries of the latest Maximum
Permissible Concentrations recom-
mended by them for industrial work-
ers in atomic plants. The N.C.R.P.,
an unofficial body, suggested an
increase in the industrial MPC for
strontium-90 from 1,000 S.U. to
2,000. It was not generally known at
the time that some months earlier
the International Commission on
Radiological Protection had rec-
ommended that the general-popu-
lation MPC be calculated as one-
thirtieth of the industrial MPC,
rather than one-tenth as had been
the practice heretofore.

Calculating the general-popula-
tion MPC for strontium-90 accord-
ing to this new formula would lower
the figure from the present 100 S.U.
to 66 S.U. According to testimony at
the hearings, the N.C.R.P. will soon
issue a statement on this question,
probably concurring with the lower
MPC.

The entire concept of a maximum
permissible concentration, and who
should set it, came up for some
questioning at the hearing. Dr.
Dunham made one attempt to de-
fine the MPC:

Standards of radiation protection
have been commonly described by
such terms as maximum permissible
dose and maximum permissible con-
centration. These terms are often
misunderstood. A recommended max-
imum permissible dose is neither an
absolutely safe dose nor is it a
dangerous dose. It is a dose which in
the judgment of the person or group
of persons making the recommenda-
tion represents the greatest hazard
that in their opinion should be per-
mitted under conditions to which
the recommendation is applicable.
Under different conditions either a
lower or a higher permissible dose
may be more appropriate.

After the hearings, Dr. Walter
Selove of the University of Pennsyl-
vania commented:

/ believe that one of the very most
important results that should come
from these fallout hearings is the
realization, on the part of both Con-
gress and the public, that no group
of scientists can set a "permissible"
level for fallout. . . . I do not
think that Congress can ask scien-
tists to tell it what is an acceptable
level of fallout. The responsibility
lies with the members of Congress
themselves.

In other words, there is a human
cost for all increases in radiation,
and the importance of this cost must
be based upon a moral and political
decision, not a technical one.

High Altitude

And Underground

Testimony at the fallout hearings
by Dr. Libby and Dr. Selove should
clarify, once and for all, the essen-
tial facts—and the common miscon-
ceptions—about high-altitude nu-
clear explosions. These facts are
simple. A nuclear bomb exploded a
few miles above the earth's surface
deposits nearly one hundred per cent
of its radioactive debris as world-
wide fallout. But at altitudes up to
at least 600 miles, the world-
wide fallout from a nuclear test
would still range between fifty and
one hundred per cent of the total
debris.

The great confusion as to whether
or not high-altitude tests cause fall-
out may have originated with Presi-
dent Eisenhower's April 13 letter to
Premier Khrushchev, proposing an
immediate ban on all nuclear tests
except those conducted underground
or above fifty kilometers. The Presi-
dent's letter noted that if his pro-
posal were accepted, fears of "ad-
ditions to levels of radioactivity
would be allayed . . ."

As recently as June 8, a New York
Times story noted: "The limited
ban would eliminate the major haz-
ards of radioactive fallout. . ." That
just isn't so.

Actually, no one in the AEC has
ever said in so many words that high-
altitude tests would not cause fall-
out. What the hearings did reveal
is that when Dr. Libby speaks of the
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relative harmlessness of testing nu-
clear weapons in space, he is not
necessarily referring to altitudes of a
lew hundred miles.

Here is the relevant testimony on
the subject:

DR. LIBBY: A distance perhaps
somewhere near halfway to the moon
or even farther would be best. We
have had no experience with this
method so far, so most of it is
theory. . . . The only things that even
approach it were the Johnston Island
shots and the Argus shots, but they
are at way lower altitudes. . . . I
would hesitate to give you the im-
pression that it is just around the
corner or anything like that. . . .

DR. SELOVE: Mr. Holifield, re-
cently the United States proposed
a cessation of tests below thirty miles
altitude. I understand, as Dr. Libby
has indicated, that a test carried out
at 100,000 miles from the earth will
emit radioactive particles, very few
of which will be going in the direc-
tion of the earth, and therefore we
will get a reduced fallout. But by the
same token an explosion carried out
even a few hundred miles above the
surface of the earth . . . would de-
posit in the very outer regions of the
earth's atmosphere half of the total
amount of fallout. . . . 7 have ob-
served in the official statements that
have been made by the V. S. Gov-
ernment there has been no direct
statement that fallout from, shots
above thirty miles will be sharply re-
duced, although I must say it seems
to me the statements are phrased in
such a way that one easily reads
them to mean that. 1 wonder
whether Dr. Libby might enlighten
us somewhat . . .

REPRESENTATIVE HOLIFIELD: Dr.
Libby's statement covers shots far
out, half way to the moon. Of course,
he does not treat with the areas closer
to the earth. Let us assume, for the
time being, we are talking in terms
of five or six hundred miles from the
earth. Is that satisfactory?

DR. SELOVE: Yes.

DR. LIBBY: / would think that Dr.
Selove's statement is completely
right

Interestingly, though much en-
ergy has been expended recently in
arguing about the efficacy of detec-
tion systems for underground tests,
some of Dr. Libby's testimony re-
vealed that our knowledge of the

possible hazards of such tests is re-
markably limited:

It is necessary to emphasize that
our experience is limited and we
have to learn more about such mat-
ters as the characteristics of the rock
necessary to completely seal in the
radioactive fallout so that it cannot
contaminate ground waters or escape
to the surface . . . I would say that
our underground experience has
been limited to pretty small explo-
sions.

Apparently at least one of the five
underground explosions conducted
to date did break through the sur-
face, as evidenced by a reference in
one of the hearing reports to "the
beta activity of fallout from the
underground shot, [angle Series . . ."

The Unknown
The second Congressional fallout
hearings were not, of course, the last
word on the effects of nuclear-bomb
tests on man. For example, one ex-
tremely important question was com-
pletely unanswered by the hearings;
to what extent does strontium-90
tend to concentrate in tiny areas of
the bone, irradiating these "hot"
areas with a dosage very many times
that which might be expected if the
strontium-90 were distributed uni-
formly in the skeleton?

Furthermore, during the past few
years we have learned many new
things about fallout, and radioac-
tivity in general, that have caused us
to revise some of our ideas sharply,
so it would be strange if our present
picture were not modified somewhat
with time.

On February 10, 1957, William A.
Laurence, the famous New York

Times science editor, wrote an article
on strontium-90 in human beings,
using the very best information then
available or known. A comparison of
some of the facts of his article to-
day, less than two and a half years
later, with information presently
available on fallout shows that three
of the main points are now known
to be misleading and in error: Lau-
rence noted that the average stron-
tium-90 content in the bones of man
in the fall of 1955 was about one
ten-thousandth of the MPC; how-
ever, this average does not reflect the
relatively high concentration found
in children and these very early
bone samples were compared with
an industrial MPC (of 1,000 S.U.)
intended only for a small group of
adult workers in atomic plants. He
also reported that stratospheric fall-
out was being deposited on the
ground uniformly, at a rate which
we now know is far too slow. Final-
ly, Laurence quoted three Columbia
University scientists working on an
AEC grant to the effect that "test
explosions totaling the enormous
figure of 35,000 megatons . . . would
be required to bring the average
world population up to the maxi-
mum permissible concentration of
strontium-90 in the bone structure."

We now know, with a world total
of less than 100 megatons of fission
energy released to date, that the
explosion of 35,000 megatons of
nuclear weapons would amount to
a public-health disaster of unparal-
leled dimensions for the world's
population.

But that was almost two and a
half years ago. What shall we have
learned two and a half years from
now?
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AT HOME & ABROAD

The One That Broke
The Camel's Back
JOSEPH KRAFT

WASHINGTON

CHANCE counted heavily in the Sen-
ate's rejection ot Lewis Strauss

as Secretary of Commerce. But un-
derlying the case was a general
issue, only dimly perceived: that of
Congress's inability to obtain the
most ordinary kind of information
about (he workings of the Federal
government. This issue has increas-
ingly come to poison relations be-
tween the Executive and Legislative
branches; in the Strauss case, it gave
rise to a new phenomenon in the
Senate—a kind of neo-Populism.

Of the chancy factors, personality
was all-important. "Arrogant" was
the description of Mr. Strauss fa-
vored by his opponents. Hugh Scott
of Pennsylvania, a leading backer,
cited a sympathetic article which as-
serted merely that Mr. Strauss had
"plenty of confidence in Lewis L.
Strauss." Arrogant or self-confident,
he evinced in the hearings a manner
ill calculated to (harm senators.

Respect laid on with a trowel is
the demeanor usually enjoined upon
seekers of senatorial blessing. In
winning confirmation as ambassa-
dor to Israel over opposition from
Senator Fulbitght. Ogden Reid, for
example, served up slow stuff that
only an expert slugger could move
past the infield. Asked once whether
he had a statement to make, Mr.
Reid said: "Xo sir; I am here trying
to co-operate to the fullest possible
extent. I am sure you have some
questions, and I do not want to pre-
sume to take any of your valuable
time."

Mr. Strauss, by contrast, logged in
last ones which I he'feeblest batter,
if he connected, could hit for the
distance. Repeatedly he corrected
the senators on facts: when they
fumbled, he prompted. In a bio-
graphical statement, read after a
shorter version had been inserted by
the committee chairman, Mr. Strauss

found thirty-eight occasions for use
of the first person singular. Without
so much as a nod at David Lilien-
thal, Dean Acheson, Harry Truman,
or even Edward Teller, he advanced
the claim that "I began the move-
ment to initiate development of . . .
the thermonuclear bomb."

Connected with personality were
the tactics used on behalf of Mr.
Strauss. Senator Scott on the Senate
floor likened the Strauss case to the
Dreyfus a Hair. The New York Times
and Herald Tribune, both Strauss
supporters, immediately asserted that
there was not the slightest trace ot
anti-Semitism in the Strauss opposi-
tion. Why, then, hint that there
was? Simply to impress Majority
Leader Lyndon Johnson, so the fig-
uring went on Capitol Hill, into
believing that a stand against Mr.
Strauss would harm his chances of
winning the Jewish vote as a Presi-
dential candidate. Rumors also cir-
culated that a Democratic senator
from New England had been won
over by pledges to curtail competi-
tion from Japanese textiles; that
senators from the coal'states of West
Virginia and Kentucky had been
taken in tow by hints that imports
of residual fuel oil would be kept
down; and that some hanky-panky
on sugar prices had appealed to Coca-
Cola, which, it was said, passed the
word to Georgia's senators.

In the end, two senators protested
publicly against such pressures, and
it is doubtful, on balance, whether
Mr. Strauss gained much from these
maneuverings. But apart from all
personal factors, what best armed
the opposition was the general prob-
lem ot Congressional access to in-
formation about the government.

What Goes On?
Technological and international real-
ities have been working for nearfy
half a century to make the govern-

ment huge and complex. With the
best will in the world, senators could
not know, and officials could not tell
them, all that goes on inside the
bureaucracy. But only very slowly
has there broken in upon members
of Congress the sense that they have,
at best, an exceedingly faint idea of
what goes on. They are in the posi-
tion of the man who itches all over
and doesn't know where to scratch.

As target for the information itch,
Lewis Strauss was the ideal candi-
date. He had made his money as a
banker on Wall Street, doing deals
beyond the fathoming of ordinary
men and not a few senators. He had
made his name in government in a
field—atomic energy—doubly remote
from public understanding: security
considerations restricted knowledge
of his work at the AEC; and techni-
cal complexities and the rapid pace
of development pushed comprehen-
sion of the atom past the intellectual
grasp of all but a handful on the Hill.

The specter of similar secret pow-
ers at the Commerce Department was
raised at the very first committee
hearing on the Strauss nomination.
Chairman Warren Magnuson of
Washington read into the record a
list of fourteen different agencies,
boards, commissions, and so forth
that would be under Strauss's
thumb, summoning images of shad-
owy bureaucratic empires.

Senator Clinton Anderson of New
Mexico, chairman of the Joint Con-
gressional Committee on Atomic
Energy, posed the information issue
squarely in testimony on Mr.
Strauss's "various deliberate efforts
to avoid keeping the Joint Commit-
tee fully and currently informed." It
was a good thing that someone
spoke plainly, for without another
word of explanation, virtually every
topic in the committee hearings
seemed, mysteriously, to gyrate
around the information question
without ever defining it.

It was brought out that Mr.
Strauss, though he divulged his per
sonal financial holdings, was not
keen to make known those of his
family. (Neither is anyone else, and
the practice is rarely, if ever, fol
lowed.) It was claimed that Mr.
Strauss used control of security clear
ances to beat down personal foes.
An aimless tvek (240 pages in the
record) thrcegh the trackless waste
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