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J. C.

Stockpiling to Survive
a Nuclear Attack

The second phase of a total defense system must bridge
the gap until production facilities are restored.

It is convenient to consider nonmili-
tary defense systems in two broad
categories: (i) casualty prevention
during the acute phase of an attack
and (ii) casualty prevention and the
acceleration of national recovery dur-
ing the much longer postattack period.
Both categories have the same objec-
tive, national survival, but I mention
them separately as distinctive phases
requiring quite different resposes from
the people.

In the event of an attack the acute
effects of blast and heavy radioactive
contamination may last about two
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weeks. Preparation for this period is
being emphasized officially. Shelters,
emergency supplies, communications
capability, instrumentation for detect-
ing and measuring environmental pol-
lutants, organization, and training are
part of the program.

The second phase is likely to extend
over a period variously estimated as
from a few months to a number of
years. For survival during this phase
the defense system should include a
reserve of supplies essential for bridg-
ing the gap between the destruction of
critically important production facilities
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and their restoration. These supplies
must be assembled in advance in se-
lected locations, so that they will be
available when and where they are
needed, without having to be dis-
tributed by powered vehicles. The
capability to maintain the surviving
population in a state of physical and
mental health and able to get ahead
rapidly with the work of restoration
is of overriding importance in any re-
covery program.

The best defense is, of course, the
prevention of an attack. We must,
however, consider the variables that
would lessen casualties and facilitate
the production of food and industrial
goods if a heavy attack with nuclear
weapons should be made on the United
States. The total recovery operation
would be highly complex and would
call for systematic study of many
factors, but here I am concerned pri-
marily with the problem of food sup-
ply after an attack.

While giving much personal thought
to the matter, I have drawn freely on
the several studies that have been made
of the estimated destructive and dis-
ruptive effects of a heavy attack (7).
There is general agreement that such

The author is professor emeritus, department
of biophysics and nuclear medicine, University
of California, Los Angeles.

SCIENCE, VOL. 138



an attack would result in heavy damage
to the - nation’s industrial plant and,
possibly, in a considerable loss of
skilled technical and professional
workers, either from casualties or from
disorganization. The several studies
cited have indicated that the casualties
and the degree of disorganization to
be expected can be greatly reduced if
certain measures are taken prior to
the attack.

First, it should be noted that the
weapons and strategies for inflicting
damage will be chosen by the enemy.
Consequently, a number of variables
must be considered. They include the
weight of attack, as delivered, and the
targets hit; warning times; the season
of the year; the time of day; and the
weather during and after the attack.
It should be emphasized, also, that it
is in the context of lack of preparation
that the probable postattack situation
looks so black and discouraging; as
many studies have revealed, the picture
need not be so dark.

Let us suppose that an adequate
shelter system has served to keep a
large proportion of the population off
the casualty lists. . Emergence from
shelters may begin in a matter of hours
in some places, but for purposes of this
discussion, let us assume that shelters
are occupied for about two weeks, as
the Office of Civil Defense Mobiliza-
tion suggests they will be. After
emergence from shelters, what then?

The surviving populations in and
near our great cities and industrial
centers are likely to be greeted with
scenes not unlike those of Hiroshima
and Nagasaki. However, people in
rural areas and smaller communities
are likely to emerge from fallout
shelters into familiar and undamaged
surroundings.

It must be assumed that a large
proportion of the nation’s industrial
production and transportation facilities
will be out of operation for varying
lengths of time. Some of these facili-
ties will be useless because of damage
or destruction; others, because of the
lack of available fuels. Our agricultural
industry depends on trucks and trac-
tors and thus will be particularly han-
dicapped by a lack of petroleum fuels.
We do not have enough draft animals
to produce and transport great quanti-
ties of food. Through loss of refinery
capacity, loss of skilled personnel, and
loss of access to stockpiled supplies,
the agricultural industry could come to
a virtual standstill.
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Food and Fuel Reserves

People emerging from shelters will
have exhausted much of their emer-
gency food and many other supplies.
They will have immediate need of
food supplies and sources of power
for operating machines of many kinds.
An austerity program is to be ex-
pected. But as matters now stand,
famine, or worse, is a definite possi-
bility. The emphasis here is on the
need to have a minimum amount of
food accessible to sustain the people,
enable them to work, and free them
from the burden of having to hunt
for food.

If, as has been assumed, the in-
dustrial damage is heavy or nearly
complete, another question arises. How
long will it be before mass food pro-
duction is restored? Is it feasible to
stockpile enough petroleum fuel to keep
the agricultural machines and trans-
port vehicles moving, and in locations
where it will be accessible? Is it fea-
sible to stockpile enough food within
reach of our larger population centers
to support the populations of those
centers for an unspecified time? I
suggest that the answer to each of
these questions is an unqualified “yes.”
I believe that such stockpiling can be
accomplished without undue economic
strain. Through the implementation of
plans for the postattack period we can
sharply reduce the probability that a
surviving population will have to con-
tend with malnutrition and its asso-
ciated diseases, or with starvation, or
with the violence and disorder that

_are likely to accompany a period of

extreme stress.

Practical preparation for living and
working in the postattack period thus
falls into two distinct but overlapping
categories: (i) the storage of petro-
leum fuels where they will be avail-
able to run agricultural and transport
equipment, and (ii) the stockpiling of
essential foods where they will be
accessible when they are needed. Ex-
cept for the cost of redistribution, some
processing, and possibly the augmenta-
tion of a few items in the food stock-
piles, we are already underwriting the
cost and have been doing so for a
number of years in producing and
storing a variety of surplus agricul-
tural items.

During the study and planning
stages, consideration should be given
to the extent to which the stockpiling
of petroleum fuels necessitates modifi-

cation of the food-stockpiling program
by increasing the probability that agri-
cultural and transport equipment will
be kept in operation. We should not
rely on reserves in either stockpiling
category alone for sustaining the popu-
lation in the postattack phase but
should strive for a judiciously bal-
anced development of both categories.
There are far too many unforeseeable
variables involved for us to risk being
too late with too little. In any case,
systematic study, by experts, is required
to advance these proposals to the im-
plementation stages. It is worth not-
ing that both types of preparation for
the postattack phase can be made in-
dependently of, or concurrently with,
the shelter program. Indeed, such prep-
arations would be significant casualty-
reducing measures even if an attack
should come before a shelter program
could be implemented.

I have not, thus far, mentioned fall-
out from nuclear weapons. While ra-
dioactive fallout will be a complicat-
ing factor and will produce casualties
if no shelter is available, it now seems
clear that, except in a very few food-
producing areas of the nation, fallout
will be a far less serious factor than
damage to the industrial plant insofar
as interruption of food production is
concerned. We will avoid as much
radioactive contamination as we can,
accepting what we must.

The considerations presented, in the
light of total planning for a nonmilitary
defense system, suggest that even a
heavy attack need not prostrate the
nation for very long, though complete
recovery may require a number of
years. The means for coping with the
recovery phases can be visualized and
are within our reach economically, but
they will be effective only if food is
available throughout the postattack
period. To summarize in broad terms,
an adequate civilian defense system has
two phases. The first phase demands
special structures, including stocked
fallout shelters throughout the coun-
try and a maximum number of blast-
resistant structures in and near popula-
tion centers, with adequate instruments
for detecting and measuring air
pollutants and maintaining communica-
tions. The second, or recovery, phase
requires stockpiling of fuels for oper-
ating farm machinery; power sources
(fossil or nuclear) for rebuilding the
nation’s industrial plant; and, above all,
stockpiling of food to keep human
beings ‘alive and functioning.
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News and Comment

“Population Explosion”: Bishops’
Proposal for Study Conflicts with
Some Popular Conceptions of Church

Among the major institutions of the
Western world, the Catholic Church is
perhaps least subjected to critical scru-
tiny by the press. There are various
reasons for this, but a principal one
appears to be that the Church hier-
archy is well disciplined, and contend-
ing elements do not employ publicity
as a tactical device; in addition, the
press does not consider it good taste
or good business to subject religious
bodies to the sort of probing that is
traditionally applied to nonreligious in-
stitutions. One result of this combina-
tion of factors is that controversy
within the Church rarely comes to
public attention and the Church there-
fore tends to take on a monolithic ap-
pearance that may not altogether re-
flect reality. _

In the public mind, this image of
the monolith applies to a broad range
of issues with which the Church is con-
cerned, but it is perhaps most widely
and uncritically held on the subject of
birth control. The official position of
the Church is adamant opposition to
any birth control technique but the
rhythm method; and when the subject
has arisen in the form of a public policy
issue, the Church has contributed to its
monolithic reputation by coming down
hard against efforts to promote chem-
ical or mechanical contraception. At
the same time, however, considerable
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evidence has accumulated in recent
years to indicate that many persons
within the Church are dissatisfied with
the official position.

The extent and potency of this dis-
satisfaction has been difficult to discern,
since its manifestations have been lim-
ited to scholarly and theological jour-
nals, private conversations, and occa-
sional speeches. Earlier this week, how-
ever, the rumblings came to the surface
in conspicuous fashion when the Associ-
ated Press reported that a “number” of
bishops of unspecified nationality at the
Ecumenical Council were preparing a
petition calling for the Church to estab-
lish a special group to study various
problems of economic development, in-
cluding population growth. The AP re-
port, in quoting an unidentified source,
said the proposed group would study
steps the Church might take to meet
“certain worrisome problems of the
moment: the consequences of the popu-
lation explosion, the existence of two-
thirds of the world in a constant state
of under-development and hunger, lack
of true evangelization of the poor, and
universal peace.”

The prospects for this proposal
should not arouse any large measure of
optimism on the part of those who
would like to see the Church revise
its position. The petition is yet to be
formally presented; when it is, it will
be subject to study by a specially ap-
pointed commission of the Council, and
the study will be made against a back-
ground of great investment of effort and
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emotion in opposing artificial birth
control.

Nevertheless, the Church is not the
rigid institution that it is popularly
assumed to be, nor is it committed to
a policy of unrestrained population
growth, despite its consistent and furi-
ous battles against the use of public
funds for family planning efforts in the
United States and in American foreign
aid programs. At issue, as far as the
official Catholic position is concerned,
is not the question of whether or not
family growth should be limited, but
rather the motivations for limitation and
the techniques to be employed.

The sanction for limiting births was
explicitly given in 1951 by Pope Pius
XII, when he stated that “people can
be relieved from this positive obliga-
tion (to procreate) over a considerable
length of time and even for the whole
duration of marriage, if there are ade-
quate bases, which sometimes exist for
medical, eugenic, economic and social
reasons.” The rhythm method, he
added, is “compatible with the law
of God,” and he expressed the hope
that “medical science will succeed in
giving this permissible method a suffi-
ciently safe basis and the most recent
information seems to confirm this
hope.”

In recent years, in response to ad-
verse public opinion, a number of
Catholic theologians have been publicly
addressing themselves to the question
of birth control. Many of them have
taken a cue from the late Pope’s refer-
ence to “medical science” and have
gone on to urge the quest for a solution
that would be compatible with the po-
sitions of the other major religious
groups. Outsiders’ interpretations of
their motives include the uncharitable
view that the Church would be quite
pleased to be provided with a gracious
retreat from a position that is becom-
ing increasingly untenable. But what-
ever the motivation may be, the fact is
that leaders of the Church have been
paying a great deal of attention to the
misery and social unrest present in
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