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Chapter Ill

CIVIL DEFENSE

INTRODUCTION

Effective civil defense measures have the potential to reduce drastically
casualties and economic damage in the short term, and to speed a nation’s economic
recovery in the long term. Civil defense seeks to preserve lives, economic capacity,
postattack viability, and preattack institutions, authority, and values. The extent to
which specific civil defense measures would succeed in doing so is controversial.

Some observers argue that U.S. civil defense promotes deterrence by increasing
the credibility of U.S. retaliation and by reducing any Soviet “destructive advantage”
in a nuclear war. Others, however, argue that a vigorous civil defense program would
induce people to believe that a nuclear war was “survivable” rather than “unthink-
able,” and that such a change in attitude would increase the risk of war.

CIVIL DEFENSE MEASURES

Civil defense seeks to protect the popula-
tion, protect industry, and improve the quality
of postattack life, institutions, and values. This
section considers several measures that sup-
port these goals.

Population Protection

People near potential targets must either
seek protective shelter or evacuate from
threatened areas to safer surroundings; if not
at risk from immediate effects, they must still
protect themselves from fallout. Both forms of
protection depend on warning, shelter, sup-
plies, life-support equipment (e. g., air filtra-
tion, toilets, communication devices), instruc-
tion, public health measures, and provision for
rescue operations. I n addition, evacuation in-
volves transportation, This section examines
each form of protection.

Blast Shelters

Some structures, particularly those designed
for the purpose, offer substantial protection
against direct nuclear effects (blast, thermal
radiation, ionizing radiation, and related ef-

fects such as induced fires). Since blast is
usually the most difficult effect to protect
against, such shelters are generally evaluated
on blast resistance, and protection against
other direct effects is assumed. Since most ur-
ban targets can be destroyed by an overpres-
sure of 5 to 10 psi, a shelter providing protec-
tion against an overpressure of about 10 psi is
called a blast shelter, although many blast
shelters offer greater protection. Other shel-
ters provide good protection against fallout,
but little resistance to blast–such “fallout
shelters” are disccused in the next section.
Blast shelters generally protect against fallout,
but best meet this purpose when they contain
adequate Iife-support systems. (For example, a
subway station without special provisions for
water and ventiIation wouId make a good blast
shelter but a poor fallout shelter. )

Nuclear explosions produce “rings” of var-
ious overpressures. If the overpressure at a
given spot is very low, a blast shelter is un-
necessary; if the overpressure is very high (e. g.,
a direct hit with a surface burst), even the best
blast shelters will fail. The “harder” the blast
shelter (that is, the greater the overpressure it
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can resist), the greater the area in which it
could save its occupants’ lives. Moreover, if
the weapon height of burst (HOB) is chosen to
maximize the area receiving 5 to 10 psi, only a
very smalI area (or no area at all) receives more
than 40 to 50 psi. Hence, to attack blast shel-
ters of 40 to 50 psi (which is a reasonably at-
tainable hardness), weapons must be deto-
nated at a lower altitude, reducing the area
over which buildings, factories, etc., are de-
stroyed.

The costs of blast shelters depend on the
degree of protection afforded and on whether
the shelter is detached or is in a building con-
structed for other purposes. However, a large
variation in costs occurs between shelters
added to existing buildings and those built as
part of new construction. The installation of
shelters in new construction, or “slanting,” is
preferable, but it could take as long as 20 years
for a national policy of slanting to provide ade-
quate protection in cities.

An inexpensive way to protect population
from blast is to use existing underground facil-
ities such as subways, where people can be
located for short periods for protection. If peo-
ple must remain in shelters to escape fallout,
then life-support measures requiring special
preparation are needed.

Other lethal nuclear effects cannot be over-
looked. Although, as noted above, blast shel-
ters usually protect against prompt radiation,
the shelters must be designed to ensure that
this is the case.

Another problem is protection against fall-
out. If a sheltered population is to survive fall-
out, two things must be done. First, fallout
must be prevented from infiltrating shelters
through doors, ventilation, and other conduits.
Other measures to prevent fallout from being
tracked or carried into a shelter must also be
taken. More important, the shelter must enable
its occupants to stay inside as long as outside
radiation remains dangerous; radiation doses
are cumulative and a few brief exposures to
outside fallout may be far more hazardous
than constant exposure to a low level of radia-
tion that might penetrate into a shelter.

Since radiation may remain dangerous for
periods from a few days to several weeks, each
shelter must be equipped to support its occu-
pants for at least this time. Requirements in-
clude adequate stocks of food, water, and nec-
essary medical supplies, sanitary facilities, and
other appliances. Equipment for controlling
tern perature, humid i t y ,  and  “a i r  qua l i t y ”
standards is also critical. With many people
enclosed in an airtight shelter, temperatures,
humidity, and carbon dioxide content in-
crease, oxygen availability decreases, and fetid
materials accumulate. Surface fires, naturally
hot or humid weather, or crowded conditions
may make things worse. If unregulated, slight
increases in heat and humidity quickly lead to
discomfort; substantial rises in temperature,
humidity, and carbon dioxide over time could
even cause death. Fires are also a threat to
shelterers because of extreme tern peratures
(possibly exceeding 2,000” F) and carbon
monoxide and other noxious gases. A large fire
might draw oxygen out of a shelter, suffocat-
ing shelterers. World War I I experience indi-
cates that rubble heated by a firestorm may re-
main intolerably hot for several days after the
fire is put out.

Fallout Shelters

In the United States, fallout shelters have
been identified predominantly in urban areas
(by the Defense Civil Preparedness Agency
(DCPA) shelter survey), to protect against fall-
out from distant explosions, e.g., a Soviet at-
tack on U.S. intercontinental ballistic missiles
(ICBMs). On the other hand, Soviet fallout
shelters are primarily intended for the rural
population and an evacuated urban popula-
tion.

Fallout protection is relatively easy to
achieve. Any shielding material reduces the
radiation intensity. Different materials reduce
the intensity by differing amounts. For exam-
ple, the thickness (in inches) of various sub-
stances needed to reduce gamma radiation by
a factor of 10 is: steel, 3.7; concrete, 12; earth,
18; water, 26; wood, 50. Consider an average
home basement that provides a protection fac-
tor (PF) of 10 (reduces the inside level of radia-
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tion to one-tenth of that outside). Without ad-
ditional protection, a family sheltered here
could still be exposed to dangerous levels of
radiation over time. For example, after 7 days
an accumulated dose of almost 400 reins in-
side the basement would occur if the radiation
outside totaled 4,000 roentgens. This could be
attenuated to a relatively safe accumulation
of 40 reins, if about 18 inches of dirt could be
piled against windows and exposed walls be-
fore the fallout begins. Thirty-six inches of dirt
would reduce the dose to a negligible level of 4
re ins (400 - 100). Thus, as DCPA notes,
“fallout protection is as cheap as dirt. ” Moving
dry, unfrozen earth to increase the protection
in a fallout shelter requires considerable time
and effort, if done by hand. A cubic foot of
earth weighs about 100 lbs; a cubic yard about
2,700 Ibs. Given time, adequate instructions,
and the required materials, unskilled people
can convert home basements into effective
fallout shelters.

The overall effectiveness of fallout shelters,
therefore, depends on: (a) having an adequate
shelter—or enough time, information, and
materials to build or improve an expedient
shelter; (b) having sufficient food, water, and
other supplies to enable shelterers to stay shel-
tered until the outside fallout decays to a safe
level (they may need to remain in shelters for
periods ranging from a few days to over 1
month, depending on fallout intensity); and (c)
entering the shelter promptly before absorbing
much radiation. (An individual caught by fall-
out before reaching shelter could have diffi-
culty entering a shelter without contaminating
it. )

Over the years, home fallout shelters have
received considerable attention, with the Gov-
ernment distributing plans that could be used
to make home basements better shelters. Such
plans typically involve piling dirt against win-
dows and (if possible) on fIoors above the shel-
ter area, stocking provisions, obtaining radios
and batteries, building makeshift toilets, and
so forth. Such simple actions can substantially
increase protection against radiation and may
slightly improve protection against blast. How-

5

ever, few homes in the South and West have
basements.

With adequate time, instructions, and mate-
rials, an “expedient” shelter offering rea-
sonable radiation protection can be con-
structed. This is a buried or semi buried struc-
ture, shielded from radiation by dirt and other
common materials. Expedient shelter construc-
tion figures prominently in Soviet civil defense
planning.

Evacuation

Evacuation is conceptually simple: people
move from high-risk to low-risk areas. I n effect,
evacuation (or crisis relocation) uses safe
distances for protection from immediate nu-
clear effects. The effectiveness of crisis reloca-
tion is highly scenario-dependent. If relocated
people have time to find or build shelters, if
the areas into which people evacuate do not
become new targets, and if evacuated targets
are attacked, evacuation will save many Iives.

Although evacuating is far less costly per
capita than constructing blast shelters, plan-
ning and implementing an evacuation is diffi-
cult. First, people must be organized and trans-
ported to relocation areas. This is a staggering



52 ● The Effects of Nuclear War

logistics problem. Unless people are assigned
to specific relocation areas, many areas could
be overwhelmed with evacuees, causing severe
health and safety problems. Unless private
transportation is strictly controlled, monumen-
tal traffic jams could result. Unless adequate
public transportation is provided, some people
would be stranded in blast areas. Unless neces-
sary supplies are at relocation areas, people
might rebel against authority. Unless medical
care is distributed among relocation areas,
health problems would multiply.

Once evacuated, people must be sheltered.
They might be assigned to existing public shel-
ters or to private homes with basements suit-
able for shelter. If materials are available and
time permits, new public shelters could be
built. Evacuees require many of the same life-
support functions described previously under
fallout shelters; providing these in sufficient
quantity would be difficult.

Evacuation entails many unknowns. The
time available for evacuation is unknown, but
extremely critical. People should be evacuated
to areas that will receive little fallout, yet
fallout deposition areas cannot be accurately
predicted in advance. Crisis relocation could
increase the perceived threat of nuclear war
and this might destablize a crisis.

Whether people would obey an evacuation
order depends on many factors, especially
public perception of a deteriorating interna-
tional crisis. If an evacuation were ordered and
people were willing to comply with it, would
time allow compliance? If the attack came
while the evacuation is underway, more peo-
ple might die than if evacuation had not been
attempted. Sufficiency of warning depends on
circumstances; a U.S. President might order an
evacuation only if the Soviets had started one.
In this case, the United States might have less
evacuation time than the Soviets. The abun-
dance of transportation in the United States
could in theory permit faster evacuation, but
panic, traffic jams, and inadequate planning
could nullify this advantage. Disorder and
panic, should they occur, would impede evac-
uation.

The success of evacuation in the United
States would likely vary from region to region.
Generally, evacuation requires little planning
in sparsely populated areas. In some areas,
especially the Midwest and South, evacuation
is feasible but requires special planning be-
cause fallout from attacks on ICBMs might
mean longer evacuation distances. Evacuation
from the densely populated Boston-to-Wash-
ington and Sacramento-to-San Diego corridors,
with their tens of millions of people and lim-
ited relocation areas, may prove impossible.

The Soviet Union reportedly has plans for
large-scale evacuation of cities, and recent de-
bate on its effectiveness has stimulated discus-
sion of a similar plan, known as “crisis reloca-
tion’” for the United States. Some key consid-
erations are:

●

●

●

Tactical warning of a missile attack does
not give enough time for an evacuation.
Evacuation plans thus assume that an in-
tense crisis will provide several days’ stra-
tegic warning of an attack, and that the
leadership would make use of this warn-
i ng.

Unlike in-place blast sheltering, peace-
time expenditures on evacuation are rela-
tively small, since most expenditures
occur only when a decision has been
reached to implement plans.

Evacuation involves considerably more
preattack planning than a shelter-based
civil defense plan, as logistical and other
organizational requirements for moving
mill ions of people in a few days are much
more complex. Plans must be made to
care for the relocated people. People
must know where to go. Transportation or
evacuation routes must be provided. A re-
cent survey of the U.S. population re-
vealed that many would spontaneously
evacuate in a severe crisis, which could in-
terfere with a planned evacuation.

Some U.S. analysts argue that detailed
Soviet evacuation plans, together with evi-
dence of practical evacuation preparations, in-
dicate a reasonable evacuation capability,
Others claim that actual Soviet capabilities
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are far less than those suggested in official
plans and that, in particular, an actual evacua-
tion under crisis conditions would result in a
mixture of evacuation according to plan for
some, delay for others, and utter chaos in some
places. In any case, a large evacuation has
never been attempted by the United States.
The extent of Soviet evacuation exercises is a
matter of controversy.

Crisis relocation of large populations would
have major economic impacts. These are the
subject of a current DCPA study in which the
Treasury, Federal Reserve Board, and Federal
Preparedness Agency are participating. Results
to date indicate that economic impacts of relo-
cation, followed by crisis resolution and return
of evacuees, could continue for 1 to 3 years,
but that appropriate Government policies
could significantly reduce such impacts. If
blast shelters for key workers are built in risk
areas, and if workers are willing to accept the
risks, essential industries couId be kept func-
tioning while most people were in relocation
areas. Such a program would substantially re-
duce the economic impacts of an extended
crisis relocation.

Protection of Industry and
Other Economic Resources

Efforts to preserve critical economic assets,
and thereby accelerate postattack recovery,
could take several forms. For example, if there
is warning, railroad rolling stock might be
moved from urban classification yards into
rural locations, perhaps saving many cars and
their cargo. Some industrial equipment and
tooling might be protected by burial and sand-
bagging. Other industrial facilities, such as
petroleum refineries and chemical plants, may
be impossible to protect. Industrial defense
measures include measures to make buildings
or machinery more resistant to blast pressure
(hardening), dispersal of individual sites and of
mobile assets (e. g., transport, tools, equip-
ment, fuel), proliferation of “redundant” and
complementary capabilities, and plans to min-
imize disruption to an economy and its compo-
nents in wartime by coordinated shutdown of

industrial processes, speedy damage control,
and plant repair.

There is no practicable way to protect an in-
dustrial facility that is targeted by a nuclear
weapon with 1980’s accuracy. Protective meas-
ures might, however, be helpful at industrial
facilities that are not directly targeted, but
that are near other targets.

Some equipment within structures can be
protected against blast, fire, and debris with
suitable measures. Other equipment, especial-
ly costly and critical equipment, and finished
products, can be sheltered in semiburied struc-
tures and other protective facilities. A recent
study’ demonstrated that special hardening
measures could save some machinery at blast
overpressures higher than necessary to destroy
the building in which the machinery is housed.
However, it is unknown whether the amount of
equipment that could actually be protected
would make much difference in recovery.

Another method of protecting industrial
capabilities is the maintenance of stock piIes of
critical equipment or of finished goods. Stock-
piling will not provide a continuing output of
the stockpiled goods, but could ensure the
availability of critical items until their produc-
tion could be restarted. Stockpiles can ob-
viously be targeted if their locations are
known, or might suffer damage if near other
potential targets.

Finally, dispersal of industry, both within a
given facility consisting of a number of build-
ings and between facilities, can decrease dam-
age to buildings from weapons aimed at other
buildings. A Soviet text on civil defense notes
that:

Measures may be taken nationally to limit
the concentration of industry in certain re-
gions. A rational and dispersed location of in-
dustries in the territories of our country is of
great national economic importance, primari-
ly from the standpoint of an accelerated eco-
nomic development, but also from the stand-

‘T. K, Jones, “lndustrlal  Survival and Recovery After
Nuclear Attack A Report to the Joint Committee on De-
fense Production, U S Congress” (Seattle, Wash The
Boeing Aerospace Co , November 1976)
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point of organizing protection from weapons
of mass destruction. 2

However, there is little evidence that the
U.S.S.R. has adopted industrial dispersion as
national policy. Despite reports of Soviet in-
dustrial decentralization over the last decade
or so, Soviet industry appears more concen-
trated than ever. An excellent example is the
Kama River truck and auto facility, a giant
complex the size of Manhattan Island where
about one-fifth of al I Soviet motor vehicles is
produced. Clear ly,  Soviet  planners have
chosen industrial efficiency and economies of
scale over civil defense considerations. Sim-

2P. T, E gorov, 1 A S hl yakov,  and N. 1. A Iabi n, Civi/ De-
fense. Translated by the Scientific Translation Service
(Springfield, Va : Department of Commerce, National
Technical Information Service, December 1973), p 101.

ilarly, the United States has no directed policy
of decentralization, and other facts suggest
that nuclear war is not a significant civil plan-
ning determinant. There are those who reason
that this “disregard” for many of the conse-
quences of nuclear war indicates that policy-
makers betieve nuclear war is a very low possi-
bility.

Planning for Postattack Activities

The economic and social problems follow-
ing a nuclear attack cannot be foreseen clearly
enough to permit drafting of detailed recovery
plans. In contrast, plans can be made to pre-
serve the continuity of government, and both
the United States and the Soviet Union surely
have such plans.

U.S. AND SOVIET CIVIL DEFENSE

U.S. Civil Defense

U.S. attitudes have been ambivalent toward
civil defense ever since the Federal Civil De-
fense Act of 1950 responded to the first Soviet
test of atomic bombs in 1949. Indeed, much of
the U.S. civil defense was a reaction to exter-
nal factors rather than part of a carefully-
thought-through program. The “duck and cov-
er” program and the evacuation route pro-
gram, both of the early 1950’s, responded to
the threat of Soviet atomic bombs carried by
manned bombers. Lack of suitable protection
against fire and blast led to plans for rapid
evacuation of cities during the several hours
separating radar warning and the arrival of
Soviet bombers.

The first Soviet test of thermonuclear weap-
ons in 1953 necessitated changes in these
plans. The much higher yield of these weapons
meant that short-distance evacuations and
modestly hard blast shelters in cities were inef-
fective for protecting people, and that simply
“ducking” in school corridors, while perhaps
better than nothing, was not part of a serious
civil defense plan. H-bombs also raised the

specter of radioactive fallout blanketing large
areas of the country. Previously, civil defense
could be conceptualized as moving people a
short distance out of cities, while the rest of
the country would be unscathed and able to
help the target cities. Fallout meant that large
areas of the country—the location of which
was unpredictable— would become contam-
inated, people would be forced to take shelter
in those areas, and their inhabitants, thus
pinned down, would be unable to offer much
help to attacked cities for several weeks.

The advent of ICBMs necessitated further
changes. Their drastically reduced warning
times precluded evacuations on radar warning
of attack.

With previous plans made useless by ad-
vances in weapons technology, the United
States cast around for alternative plans. One
approach was to identify and stock fallout
shelters, while recognizing the impracticability
of protecting people from blast. After the
Berlin crisis of 1961, the President initiated a
program to provide fallout shelters for the en-
tire population. The National Shelter Survey
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Program was commenced on a crash basis. The
President proposed:

1. the survey, identification, and stocking of
existing shelters;

2. the subsidization of fallout shelter in-
stalIation in new construction; and

3. the construction of single-purpose fallout
shelters where these were needed.

Only the first step in this program was author-
ized. The Government also urged people to
build home fallout shelters.

The civil defense program was broadened in
the early 1970’s to include preparedness for
peacetime as well as wartime disasters. The
1970’s also saw a new emphasis on operational
capabilities of al I available assets, including
warning systems, shelters, radiological detec-
tion instruments and trained personnel, police
and fire-fighting forces, doctors and hospitals,
and experienced management. This develop-
ment program was called On-Site Assistance.

I n the mid-1970’s, contingency planning to
evacuate city and other high-risk populations
during a period of severe crisis was initiated.

At present, U.S. civil defense has the follow-
ing plans and capabilities:

Organization. – The Federal civil defense
function has been repeatedly reorganized
since the Federal Civil Defense Act of 1950.
The most recent organization gave prime re-
sponsibility for civil defense to the Defense
Civil Preparedness Agency (DCPA), housed in
the Defense Department. The Federal Pre-
paredness Agency (FPA) in the General Serv-
ices Administration conducts some planning
for peacetime nuclear emergencies, economic
crises, continuity of Government following a
nuclear attack, and other emergencies. The
Federal Disaster Assistance Administration
(FDAA), in the Department of Housing and Ur-
ban Development, is concerned with peace-
time disaster response. In 1978, Congress
assented to a Presidential proposal to reorga-
nize civil defense and peacetime disaster func-
tions into a single agency, the Federal Emer-
gency Management Agency, which will incor-
porate DC PA, FPA, FDAA, and other agencies.

Civil Protection. -The United States is look-
ing increasingly at crisis relocation (CR), under
which c i ty-dwel lers would move to rural
“host” areas when an attack appeared likely.
CR would require several days of warning, so it
would be carried out during a crisis rather than
on radar warning of missile launch. The United
States has conducted surveys to identify
potential fallout shelters in host areas, and
blast and fallout shelters in risk areas. Through
FY 1971, about 118,000 buildings had been
marked as shelters; about 95,000 other build-
ings have been identified as potential shelters
but have not been marked. Marking would be
done in crises. In the early 1960’s, the Federal
Government purchased austere survival sup-
plies for shelters. The shelf life of these sup-
plies has expired; shelter stocking is now to be
accomplished during a crisis.

Direction and Control.–The Federal Govern-
ment has several teletype, voice, and radio
systems for communicating in crises between
DCPA, FDAA, and FPA headquarters, regional
offices, States, and Canada. State and local
governments are planning to integrate commu-
nication systems into this net. DCPA has eight
regions, each with emergency operating cen-
ters (EOCs). Six of these centers are hardened
against nuclear blast. Forty-three States have
EOCs, and EOCs with fallout protection are
operational or under development in locales
including about half the population.

Attack Warning.–Warning can be passed
over the National Warning System to over
1,200 Federal, State, and local warning points,
which operate 24 hours a day. Once warning
has reached local levels, it is passed to the
public by sirens or other means. Almost half of
the U.S. population is in areas that could
receive outdoor warning within 15 minutes of
the issue of a national warning. Dissemination
of warning to the public, however, is inade-
quate in many places.

Emergency Public Information.–Fallout pro-
tection, emergency power generators, and re-
mote units have been provided for radio sta-
tions in the Emergency Broadcast System, to
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permit broadcast of emergency information
under fallout conditions. About a third of the
stations are in high-risk areas and could be
destroyed by blast. A program has been initi-
ated to protect 180 stations from electromag-
netic pulse (EM P). About one-third of the more
than 5,000 localities participating in the civil
defense program have reported development
of plans to provide the public with information
in emergencies.

Radiological Defense. — This function encom-
passes radiological detection instruments,
communication, plans and procedures, and
personnel trained to detect and evaluate radio-
logical hazards. Between FY 1955-74, the Fed-
eral Government had procured about 1.4 mil-
lion rate meters, 3.4 million dose meters, and
related equipment. Effective radiological de-
fense would require an estimated 2.4 million
people to be trained as radiological monitors
in a crisis.

Citizen Training.–The civil defense program
once provided substantial training for the pub-
l i c  v i a  n e w s  m e d i a.
must now be relied on to educate citizens on
hazards and survival actions. DCPA offers
classroom and home study training for civil de-
fense personnel.

Several points emerge from this discussion:

1.

2.,

On paper, civil defense looks effective.
The United States has more than enough
identified fallout shelter spaces for the en-
tire population, which include under-
ground parking, subways, tunnels, and
deep basement potential blast shelters.
The United States has a vast network of
highways and vehicles; every holiday
weekend sees a substantial urban evacua-
tion. CB and other radios can aid commu-
nicat ion after an attack. The United
States has enormous resources (food,
medical supplies, electrical-generating
capability, etc. ) beyond the minimum
needed for survival.
However, no one at all thinks that the
United States has an effective civil de-
fense.

3,

4.

U.S. civil defense capability is weakened
because some elements are in place while
others are not or have not been main-
tained. Shelters will not support life if
their occupants have no water. Evacua-
tion plans will save fewer people if host
areas have inadequate shelter spaces and
supplies, or if people are poorly distrib-
uted among towns.
Faced with drastic technological change,
moral and philosophical questions about
the desirability of civil defense, and budg-
etary constraints, Federal plans have been
marked by vacillation, shifts in direction,
and endless reorganization.

Soviet Civil Defense

Soviet civil defense has faced the same tech-
nical chalIenges as the United States — atomic
bombs, hydrogen bombs fallout, ICBMs, lim-
ited warning, and so on. The Soviet Union has
consistently devoted more resources to civil
defense than has the United States, and has
been more willing to make and follow long-
term plans. However, it is not known how
Soviet leaders evaluate the effectiveness of
their civil defense.

The Soviet civil defense organization is a
part of the Ministry of Defense and is headed
by Deputy Minister Colonel-General A. Al-
tunin. Permanent full-time staff of the organ i-
zaiion is believed to number over 100,000.
Some civil defense training is compulsory for
all Soviet citizens, and many also study first
aid. There has also been a large shelter-build-
ing program.

The Soviets reportedly have an extensive ur-
ban evacuation plan. Each urban resident is
assigned to a specific evacuation area, located
on COIIective farms; each farmer has instruc-
tions and a list of the people he is to receive. If
fallout protection is not available, it is planned
that simple expedient shelters would be con-
structed quickly. Soviet plans recommend that
shelters be located at least 40 km [25 miles]
from the city district to provide sufficient pro-
tection against the effects of a l-Mt weapon
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exploding at a distance of 10 to 20 km [6 to 12
miles].

In July 1978, the Central Intelligence Agency
(CIA) released its unclassified study, “Soviet
Civil Defense. ”3 In brief, the report finds that
Soviet civil defense is “an ongoing nationwide
program under military control. ” It notes sev-
eral motivations for the Soviet program: the
traditional Soviet emphasis on homeland de-
fense, to convince potential adversaries they
cannot defeat the Soviet Union, to increase
Soviet strength should war occur, to help main-
tain the logistics base for continuing a war ef-
fort following nuclear attack, to save people
and resources, and to promote postattack re-
covery. It observes that Sov’iet civil defense “is
not a crash effort, but its pace increased begin-
ning in the late 1960’ s.” It points to several dif-
ficulties with the Soviet program: bureaucratic
problems, apathy, little protection of econom-
ic installations, and little dispersal of industry.

According to the report, the specific goals of
Soviet civil defense are to protect the leader-
ship, essential workers, and others, in that pri-
ority order; to protect productivity; and to sus-
tain people and prepare for economic recov-
ery following an attack. In assessing Soviet ef-
forts to meet these goals, the CIA found:

The Soviets probably have sufficient blast-
shelter space in hardened command posts for
virtually all the leadership elements at al I
levels (about 110,000 people) Shelters at
key economic installations could accommo-
date about 12 to 24 percent of the total work
f o r c e

A minimum of 10 to 20 percent of the total
population in urban areas (including essential
workers) could be accommodated at present
in blast-resistant shelters

The critical decision to be made by the
Soviet leaders in terms of sparing the popula-
tion would be whether or not to evacuate
cities. Only by evacuating the buIk of the ur-
ban population could they hope to achieve a
marked reduction in the number of urban
casualties. An evacuation of urban areas could
probably be accomplished in two or three

‘Sov/et  Civil Defense (Washington,  D C Director o f
Central Intelligence, July 1978), the text quotation below
IS from pp 2-3

days, with as much as a week required for full
evacuation of the largest cities

Soviet measures to protect the economy
could not prevent massive industrial dam-
a g e

(Regarding postattack recovery), the coor-
dination of requirements with available sup-
plies and transportation is a complex problem
for Soviet planners even in peacetime, let
alone following a large-scale nuclear attack

Assessing the effectiveness of Soviet civil
defense, the CIA study found that a worst case
attack could kilI or injure welI over 100 milI ion
people, but many leaders would survive; with a
few days for evacuation and shelter, casualties
could be reduced by more than 50 percent;
and with a week for preattack planning, “So-
viet civil defenses could reduce casualties to
the low tens of milIions. ”

The U.S. Arms Control and Disarmament
Agency (AC DA) released “An Analysis of Civil
Defense in Nuclear War” in December 1978.4

This study concluded that Soviet civil defense
could do Iittle to mitigate the effects of a ma-
jor attack. Blast shelters might reduce fatal-
ities to 80 percent of those in an unsheltered
case, but this could be offset by targeting addi-
tional weapons (e. g., those on bombers and
submarines that would be alerted during a
crisis) against cities. Evacuation might reduce
fatalities to a range of 25 million to 35 million,
but if the United States were to target the
evacuated population, some 50 million might
be killed. Furthermore, civil defense could do
little to protect the Soviet economy, so many
evacuees and millions of injured could not be
supported after the attack ended.

The sharp disagreement about Soviet civil
defense capability revolves around several key
issues:

Can the Soviets follow their stated civil defense
plans? Some believe that the Soviets would fill
their urban blast shelters to maximum occu-
pancy rather than leave unevaluated people
without protection and would evacuate all
persons for whom no urban shelter spaces

‘“An Analysls  of CIVII Defense In Nuclear War” (Wash-
ington,  D C U S. Arms Control and Disarmament Agen-
cy, December 1978)

1 -! ‘ -



58 ● The Effects of Nuclear war

were available. Others believe that administra-
tive confusion and other difficulties might ren-
der the Soviets far more vulnerable in practice.

How widely would evacuees be dispersed? It
is obvious that the more widely dispersed an
urban population is, the fewer casualties an at-
tack on cities will produce. It is equally ob-
vious that the more time there is for an evacua-
tion, the more widely people can disperse.
Nevertheless, there is great uncertainty over
how well an evacuation would perform in
practice. A Boeing study estimates that if ur-
ban dwellers walked for a day away from the
cities, the population of cities would be more
or less distributed over a circle of radius 30
miles [48.3 km]. 5 If they did not dig shelters, a
U.S. attack would kill about 27 percent of the
Soviet population; if they dug expedient shel-
ters, the attack would kill about 4 percent. If
the Soviets fulIy implemented their evacuation
plans but the evacuees were not protected
from fallout, then 8 percent of the total popu-
lation would die; if they constructed hasty
shelters, 2 percent would die. AC DA, however,
argues that even if the Soviet Union is totally
successful in implementing its evacuation, the
United States could, if the objective is to kill
people, use its reserve weapons against the
evacuated population and ground burst its
weapons, thus inflicting from 70 million to 85
milIion fatalities.

How well would evacuees be protected from
fallout? Some believe that Soviet evacuees
could be fully protected against very high
radiation levels if they are allowed a 1- to 2 -
week preattack “surge” period. (Tests con-
ducted by the Oak Ridge National Laboratory
have shown, for example, that American fam-
ilies can construct adequate fallout shelters in
24 to 36 hours, if they are issued the necessary
tools and instructions.)b The ACDA study as-

5T K. Jones, “Effect of Evacuation and Sheltering on
Potential Fatalities From a Nuclear Exchange” (Seattler

Wash.: The Boeing Aerospace Co,, 1977),
6S J Condie, et al , “Feasibility of Citizen Construction

of Expedient Fallout Shelters” (Oak Ridge, Term,: Oak
Ridge National Laboratory, August 1978), See also R. W,
Kindig, “Field Testing and Evaluation of Expedient Shel-
ters” (Denver, Colo,: University of Colorado, February
1978)

sumes that from one-third to two-thirds of the
evacuees would have little protection against
fallout. The two cases are not necessarily ex-
clusive, since the ability to dig in depends on
assumptions, especially time available for
preparations before an attack. Some assume a
lengthy and deepening crisis would precede
nuclear strikes. Others believe that error or
miscalculation would lead to nuclear war,
leaving the United States or the Soviet Union
unprepared and not having ordered evac-
uation. I n addition, should an attack occur
when the earth is frozen or muddy, construc-
tion of expedient shelters would be difficult.

How effective is Soviet industrial hardening?
Soviet civil defense manuals provide instruc-
tions for the last-minute hardening of key in-
dustrial equipment in order to protect it from
blast, falling debris, and fires. A considerable
controversy has developed in the United States
as to how effective such a program would be.
The Boeing Company and the Defense Nuclear
Agency carried out a number of tests that led
them to conclude that “techniques similar to
those described in Soviet Civil Defense manu-
als for protecting industrial equipment appear
to hold great promise for permitting early
repair of industrial machinery and its restora-
tion to production.’” Others have challenged
this conclusion: for example, the ACDA civil
defense study concluded that “attempts to
harden above-ground facilities are a futile ex-
ercise, and that even buried facilities which
are targeted cannot survive. ”

To understand this issue, one must recog-
nize that it is virtually impossible to harden an
economic asset so that it would survive if it
were directly targeted. By lowering the height
of burst, the maximum overpressure can be in-
creased (at a small sacrifice to the area cov-
ered by moderate overpressures), and even
missile silos can be destroyed by sufficiently
accurate weapons. However, many economic
targets are relatively close together (for exam-
ple, separate buildings in a single factory), and
it iS possible and efficient to aim a single

‘E”dwin  N, York, Industrial Survival/Recovery (Seattle,
Wash.: The Boeing Aerospace Co., undated).
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weapon so that it destroys a number of targets
at once. If each target is adequately hardened,
then the attacker must either increase the
number or yield of weapons used, or else ac-
cept less damage to the lower priority targets,
However, the practicability of hardening entire
installations to this extent is questionable, and
the more likely measure would be to harden
key pieces of machinery, The uncertainties
about the Soviet program include the follow-
ing:

● How much hardening could be done in
the days before an attack?

. Would the United States target additional
or larger weapons to overcome the effects
of hardening?

● To what extent would the survival of the
most important pieces of machinery in the
less important Soviet factories contribute
to economic recovery?

CONCLUDING NOTE

These pages have provided a brief descrip- ●

tion of civil defense as it might affect the im-
pact of nuclear war. However, no effort has
been made to answer the following key ques- ●

tions:

• WouId a civiI defense program on a large
scaIe make a big difference, or onIy a mar- ●

ginal difference, in the impact of a nucle-
ar war on civil society?

What impact would various kinds of civil
defense measures have on peacetime di-
plomacy or crisis stability?

What civil defense measures would be ap-
propriate if nuclear war were considered
likely in the next few years?

What kind and size of civil defense pro-
gram might be worth the money it would
cost ?


