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MEMORANDUM TO: Recipients of SPC Report 342
FROM: Roger Sullivan, Winder Heller and E. C. Aldridge, Jr.
SUBJECT: Errata
Could you please make the following pen-and-ink corrections to your
copy of the report.
1. Page 11, last line in Posture 3: Replace (5,2,500) with (5,2,50).

2. Page C-6, line 12: Replace evaluation with evacuation.
line 26: Replace $200 M with $220 M.

3. Page C-7, line 8: Replace ($5 M) with ($5 M for CHAT, included in
$E0 M total).

4. Page C-9, line 27: Replace 43 M with 25 M.
5. Page C-10, 1ine 4: Replace 28 M with 20 M.
6. Page C-11, line 14: Replace $53,500 with $52,500.
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SUMMARY

In August 1977, System Planning Corporation (SPC) was selected by
the Defense Civil Preparedness Agency (DCPA) under Contract DCPAO1-77-C-0219,
to support analyses of U.S. Civil Defense (CD) options. The purpose of the
effort was to evaluate U.S. CD programs which could, by the mid-1980s,
place the U.S. in a position to "surge" (in one to two weeks) to a posture
in which one would have confidence that at least 1/2 to 2/3 of the U.S.
population would survive a large-scale nuclear attack. Issues to be
specifically considered were feasibility, credibility (or confidence), public
acceptance, and costs.

As part of its study, SPC hosted and chaired three two-day workshops,
at which over 50 authorities from many disciplines and from all parts of
the U.S. met to discuss the various aspects and implications of CD.

This report analyses the candidate U.S. civil defense proarams,
assuming a mid-1980s Soviet attack versus counterforce and countervalue
targets. Six specific programs, and two options to these programs, were
identified. Estimates were made of numbers of survivors and program costs.
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ABSTRACT

NS

This report documents the results of an
analysis of candidate U.S. civil defense programs,
assuming a mid-1980s Soviet attack versus counter-
force and countervalue targets. Six specific
programs, and two options to these programs, were
identified. Estimates were made of numbers of
survivors and program costs.
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I. EXECUTIVE SUMMARY

A.  BACKGROUND AND PURPOSE

In August 1977, System Planning Corporation (SPC) was selected by the
Defense Civil Preparedness Agency (DCPA) under Contract DCPA01-77-C-0219,
to support analyses of U.S. Civil Defense (CD) options. The purpose of the
effort was to evaluate U.S. CD programs which could, by the mid-1980s, place
the U.S. in a position to “surge" (in one to two weeks) to a posture in which
one would have confidence that at least 1/2 to 2/3 of the U.S. population
would survive a large-scale nuclear attack. Issues to be specifically
considered were feasibility, credibility {or confidence), public acceptance,
and costs. This report documents the final results of the SPC study.

As part of its study, SPC hosted and chaired three two-day workshops,
at which over 50 authorities from many disciplines and from all parts of
the U.S. met to discuss the various aspects and implications of CD.

A list of these participants is given in Appendix A. System Planning
Corporation gratefully acknowledges the many valuable contributions made by
the attendees. However, SPC assumes responsibility for the contents of this
report.

B.  RESULTS

Two attack scenarios were developed to test the effectiveness of candidate
CD programs against a mid-1980s Soviet attack. In both scenarios, U.S.
military and industrial facilities were assumed to be targeted. Furthermore,
under the first scenario, population residential areas were targeted; under the
second, the population was assumed to have been relocated (evacuated) and
the relocated population was targeted assuming that the Soviets had complete
knowledge of U.S. relocation plans.




Six specific candidate CD programs were identified. For each, costs
were estimated, and population survival was calculated, according to the
best available means known to the authors. Program A is essentially a "no

s——

R
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CD" program. Program B is essentially the current program. Program C
provides for the in-place population to make best use of existing shelter
spaces. Under any of these programs, fatalities from a large-scale mid-1980s
counterforce/countervalue attack1 would be about 60-80 percent of the U.S.
population. For an extensive blast shelter program (such as Program F,

? which provides protection levels of 100 psi and PF 500), fatalities would
drop to only about 10 percent. Programs that involve crisis relocation can
provide high population survivability. Under Program D, the risk area
population would be relocated to farms and hamlets and would be given some
fallout protection. Under Program E, the risk area population would be
relocated to a lesser extent but would be provided 15-psi blast protection.
Under either of these relocation measures, fatalities are estimated as about
10 percent, assuming that the relocated population is not targeted, and 20-30
percent assuming that it is targeted. The results of analyses of costs and
effectiveness of the candidate CD programs are summarized in Figure 1.

T ———

Two additional options to these programs were also considered. Option 1
would improve, over the long term, the in-place shelter posture of the U.S.
by incorporating "slanting" design techniques into new construction. This
means that any new construction would be required by law to have blast and
fallout shelter spaces. Option 2 consists of preparing contingency plans
for a one-year intensive buildup of CD capabilities. The primary feature
of this buildup would be the procurement during the year of materiel
required for crisis construction of expedient shelters (15 psi/100 PF).

Assuming that a crisis surge period is available and the necessary
funds are provided, all of these potential programs are considered to be
technically feasible. Moreover, it was the general opinion of the

1For CD programs C, D, or E, fatalities from a counterforce attack, versus

strategic military targets only, would be less than 5 percent of the U.S.
population [Refs. 1 and 2].
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social-scientist members of the workshops that the American public would
cooperate overwhelmingly with CD officials in a serious crisis, even includ-
ing the carrying out of crisis relocation (this opinion is based in part on
experience in evacuations from natural disasters). The social scientists
also concluded, among other things, that clear, authoritative information
must be continuously provided to the public during a serious crisis,
particularly during crisis relocation; and that a credible crisis relocation
program also calls for a credible in-place CD capability, in case a crisis
reaches an undesirable climax before crisis relocation can begin.

C. CONCLUSION

Adequate civil defense can definitely reduce the vulnerability of the
U.S. population to a counterforce/countervalue nuclear attack. Based on
Figure 1 and on the analysis described in the remainder of this report,
Program D appears to provide the most effective option for saving at
least 1/2 to 2/3 of the American people, given at least a one-week surge
period, within a reasonable funding constraint of about three times the

present U.S. level of expenditure for civil defense.




II. BACKGROUND

A.  CURRENT U.S. CIVIL DEFENSE PROGRAM

The current U.S. CD program1 relies on buildup over a year or more
during a period of increased tension. For protecting the population in
place (at or near their residences), required additions to the current
program would include stocking 120 million shelter spaces with food and
water; marking 95,000 buildings with shelter signs; training over 500,000
Shelter Managers, 10,000 Radiological Defense Officers, and 1.2 million
Radiological Monitors; developing local government readiness to conduct
emergency operations; and training the public for survival actions. Such
actions would require at least a year of intensive effort.

The most significant initiative in the mid-1970s was development of a
program for crisis relocation (evacuation) planning. Such plans are to
provide an option to National Command Authorities to evacuate the bulk of
the 135 million persons living in U.S. metropolitan areas, or near potential
military targets, to surrounding lower-risk host areas, should time and
circumstances permit during an intense crisis. Planning was started in most
states during FY 1977. Crisis relocation has been regarded as an option to
complement plans and capabilities for in-place protection, on the basis
that a timely decision might not be made to evacuate U.S. cities; or if the

decision were made, there might not be enough time to permit full evacuation.

Lin Fy 1962, a large supplemental appropriation for CD ($207 million) was

submitted and was enacted without reduction. This included a large
proportion of no-year monies, so that the funds were in fact expended
over several years in the earlier sixties. In terms of 1977 dollars, the
average expenditure in FY 1962 through FY 1967 was about $290 million
annually, as compared to the FY 1977 appropriation of $82.5 million--
about 28 percent of the 1962-67 average level.

7
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A number of previous relevant analyses have been performed. Two
examples are the PONAST II study (1972) and Boeing analyses (1977).
PONAST II [Ref. 3] is a study of the survival and recovery prospects of the
U.S. and the U.S.S.R. following a hypothetical massive nuclear attack on
the U.S. by the U.S.S.R., in turn quickly followed by a U.S. counterattack.
The assumed magnitude of the attack and counterattack was what reasonably
might have been expected if a war actually had occurred in early 1971.
The study showed that although damage was awesome, both sides would survive
and be capable of recovery.

3 ' B. EXAMPLES OF PREVIOUS RELEVANT ANALYSES

Recent CD analyses at Boeing Corporation [Ref. 4] conclude the
following:

() For a U.S. preemptive attack and a Soviet retaliation against U.S.
industry (using all surviving Soviet strategic weapons), assuming
no evacuation, fatalities could be as high as 70 percent of the
U.S. population. With full evacuation, fatalities could be as
high as 13 percent.

° For a Soviet retaliation against U.S. population (using all
surviving Soviet strategic weapons) designed to maximize fatalities
by maximizing fallout, and assuming no evacuation, fatalities
would be 70-75 percent. Assuming full evacuation but no shelters
in the evacuation areas, fatalities would be about 30 percent.
Assuming full evacuation and expedient shelters in rural areas,
fatalities would be about 13 percent.




III. CIVIL DEFENSE POSTURES

A distinction is drawn between a CD "posture" and a CD “program." A CD
posture specifies, for each subdivision within CONUS, the number of people
and the degrees of blast and fallout shelter protection of subelements of
this population, versus time during and after an attack. A CD program is
a potential series of policy decisions which could be made by the U.S.
government resulting in the capability to place the U.S. population
approximately into a given CD posture should attack warning be given. The
present chapter is concerned with postures; the following chapter will
concentrate on programs.

Since the central focus of this study was to look at alternative CD
postures and programs that would enhance population survivability, a number
of related issues were not discussed. These include the strategic implica-
tions of civil defense, organizational alternatives for civil defense, Soviet
civil defense, and industrial protection to enhance post-attack recovery.

A.  BRIEF DESCRIPTION OF CD POSTURES CHOSEN FOR ANALYSIS

Five specific CD postures were chosen for detailed analysis. They were
developed in consultation with political, social, and physical scientists,
and specialists in civil defense matters. Posture 1 represents the case of
“no CD" and was included primarily to provide a reference point for the
effectiveness of the other postures. In Posture 2, the population is
assumed to remain in place but to make best use of presently available
shelter as specified by the National Shelter Survey conducted by DCPA; these
shelters are taken as being ready for occupancy by the time the attack
occurs. Posture 3 is one where the population is relocated to farms and




hamlets, and is provided some fallout protection. Posture 4 corresponds

to a less extensive relocation along with some blast shelters (15 psi) in
the host areas. Posture 5 represents extensive in-place protection:
100-psi blast shelters in all populated areas. A more detailed description
of these Postures is given in Table 1.

B. CONSIDERATIONS CONCERNING THE "SURGE" PERIOD

In defining and analyzing the CD postures and programs, it was assumed
that a "bolt-from-the-blue" attack is unlikely (indeed, a program based on
Postures 1, 2, 3, or 4 could not cope with such an attack) and that any
attack would very probably be preceded by several days or weeks of intense
crisis. Thus, a one to two week “"surge" period would be available, during
which preparedness could be enhanced. Evidently, CD programs not based on
this assumption (e.g., Posture 5) would be more reliable but also more
costly; cf. the CD programs of Switzerland, Finland, and certain other
European nations [Ref. 5]. Regarding the surge period, there are three
times which must be distinguished:

t
"

1 the time at which the President orders the beginning of the
surge

ct
1]

2 the time at which he orders the population to execute the
CD posture (i.e., either to evacuate or to take shelter)

t
]

3" the time at which the attack begins.

For all programs considered, it was assumed that at least one week occurs
between tl and t2. The time between t2 and t3 could be minutes, hours, or
days; and the President's decision at t2 would evidently be a strong
function of his estimate of this time interval.

C. CONSIDERATIONS CONCERNING A NUCLEAR ATTACK

The large-scale attack assumed for this analysis is considered to be
an appropriate pessimistic scenario against which it is reasonable to test
potential U.S. CD postures. Assumptions made include the following.

10
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Generally, such other types of attack were not considered for this analysis
because they are regarded as less likely or otherwise less appropriate.

One such possibility, however, that of an extended attack over weeks or
months, is discussed further in Appendix B.

likely than the type of counter-military-industry-population attack
postulated herein. q

it appears less efficient for killing people (its presumed purpose) than
an attack optimized for blast.

The U.S.S.R. initiates a first strike against U.S. military
targets, industry, and population.

A1l the estimated mid-1980s Soviet intercontinental capability is
expended, except for a relatively small reserve force.

A11 weapons are surface burst to maximize damage to hardened
targets and to maximize population killed by fallout.

Two major attack scenarios ("A" and "B") were developed. In both,
U.S. military and industrial facilities were targeted. Addition-
ally, in Attack A, the in-place population was targeted; in
Attack B, the relocated population was targeted, assuming the
Soviets had complete knowledge of U.S. relocation plans.

Other types of large-scale attack are possible and are described below.

Attack to Maximize Fallout

This was one type of "worst-case" attack recently used by Boeing

[Ref. 4] to demonstrate the usefulness of CD. It is considered appropriate
only for a pure counter-population attack, which is considered less

High-Altitude Thermal Barrage to Maximize Fires

This type of attack would require clear weather. Furthermore,

Generation of Tidal Waves; Bursting Dams

(its presumed purpose) than one in which the nuclear weapons were aimed
directly at the populated areas.

This type of attack also appears less efficient for killing people

112




4. Deliberate Destruction of Food and Water Supplies

Destroying water supplies in reservoirs could be quite difficult
since fallout does not float and since it can be easily filtered out of the |
water. Destruction of food supplies would also be difficult and would ’ 3
require a large number of weapons dedicated to the purpose [Ref. 6].

58 Attack versus MX

The purpose of MX deployment would be to reduce the likelihood of ]
a Soviet attack and to ensure ICBM survivability if it should occur.
Evidently, if MX were deployed, any Soviet attack would almost certainly
involve the targeting of several thousand warheads against it, thus making
them unavailable for direct targeting of population and reducing population {
casualties to levels much lower than would occur otherwise. However, unless
MX deployment becomes a virtual certainty, it is felt that U.S. civil
defense planners should prudently base their programs on the assumption that
it will not be available. In this study, no MX deployment was assumed.

6. After the First Attack, Attacks Repeatedly at Intervals of
Several Days

This could produce renewed high levels of fallout and force the

U.S. population to remain sheltered (and possibly evacuated) for many weeks.
Although one should evaluate the effectiveness of potential CD programs
against this scenario, one should also bear in mind that the problem is not
one for CD alone; the nation's overall strategic force posture (including
CD) and arms control policy bear directly on the likelihood of such a
scenario. Further discussion is contained in Appendix B.

D. CONSIDERATIONS CONCERNING SHELTERS AND EVACUATION

_ The assumed population distributions were based on census data, which
implies that the people are at home as opposed to their places of employment.
In the latter distribution, people would presumably be more concentrated

13




near the centers of cities. This assumption was made because (1) the people
are, in fact, at home most of the time (about 70 percent); and (2) during

a surge period, it is quite possible that many nonessential workers would
remain at home with their families.

People were assumed to be limited to shelters within their own "grid

ul each of which was taken to be 2 minutes of latitude by 2 minutes

element,
of longitude (about 3 square nautical miles, corresponding to about 30
minutes walking time). Under most programs, the population (among other
things) was assumed to make best use of the presently existing shelter spaces
as defined by the National Shelter Survey. People were assumed to stay in

shelter as long as necessary

For the cases not invelving crisis relocation, it was assumed that
10 percent of the population would spontaneously evacuate. The percentage
of spontaneous evacuees is evidently uncertain and scenario-dependent;
however, this figure was the best estimate of DCPA personnel and their
social science contractors.

For the cases involving crisis relocation, it was assumed that
80 percent of the population in risk areas was relocated. The other
20 percent was assumed to consist of (1) key workers (6 percent of the
population) needed to perform essential services in the evacuated areas,
such as police and fire protection, and to keep essential industries in
operation, e.g., food processing and transportation, refining, and certain
defense industries; and (2) certain people (14 percent of the population)
who refused to be, or were incapable of being, evacuated. The 6 percent
key worker force could be a rotating force working in shifts, each member
commuting from the host areas. The estimates of percentage are the best
estimates of DCPA personnel and their social science contractors; however,
it is recognized that the estimates are uncertain and scenario-dependent.

lln cases involving crisis relocation, this statement applies after
relocation.

14




The estimated percentages of the U.S. risk area population which could
be evacuated in certain times are: within 24 hours, 60-70 percent; within
48 hours, 80-90 percent; within 72 hours, more than 95 percent. (The New
York metropolitan area could potentially be evacuated in 3.5 days.) Potential
100 percent relocation versus time is illustrated in Figure 2. Assuming
10 percent spontaneous evacuation and 20 percent stay-behind (including
6 percent key workers), the relocation could probably be performed within
two days for all areas of the nation except the New York and Los Angeles
metropolitan areas, which would require about three days [Refs. 7 and 8].

Extensive data on evacuations for natural disasters show that crisis
relocation drills involving the public are not only unnecessary but may be

counterproductive, because the public will not be too cooperative if they
know it is only a drill [Ref. 9].

Crisis Relocation Planning (CRP) must include planning for the estimated
required duration of the evacuation, and for termination of evacuation
once the crisis is (hopefully) resolved and terminated peacefully.

Crisis evacuation would obviously 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 relocation, 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.

A central requirement for crisis relocation is the necessity of
maintaining adequate supporting systems. In order to realize the full
potential of evacuation for enhancing 1ifesaving, supporting systems and
operations are required, such as the construction of shelters for "key
workers" in risk areas and the construction of PF 50 (or better) shelters
in nonrisk areas, direction and control capabilities, radiological defense
(RADEF), local warning and confirmation elements, survivable means of
broadcasting emergency instruction to the sheltered population, availability
of water, etc. Preliminary findings of another study [Ref. 10] suggest
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FIGURE 2. ESTIMATED PERCENT OF U.S. RISK POPULATION
RELOCATED, VERSUS TIME

16




that the effectiveness of a crisis relocation plan would be reduced by
as much as half if such supporting systems had not been developed.

Field tests have shown that the average family can, in a matter of
hours, build an expedient fallout shelter (protection factor > 300) which
also can provide significant blast protection (safe overpressure > 15 psi)
[Refs. 11 and 12]. Soviet CD publications emphasize the feasibility and
utility of such shelters [Ref. 13]. In addition, the Soviets have explored
potential problems and remedies in constructing expedient shelters in
winter when the ground is frozen. (Ostroukh [Ref. 14] briefly states
some of the contingency planning and special equipment that Soviet planners
feel is necessary to thaw and break up frozen soil when excavating trenches.
Plowing and tilling can be accomplished by special ‘rotor machines and
excavators, while the soil may be thawed by burners, electrodes, electric
heaters, and explosives.) Such expedient shelters were not explicitly
included in any of the CD postures analyzed; however, they would probably be
used to some extent in a real crisis, and this would result in additional
survivors.

In general, the candidate CD programs were structured to take advantage
of the relevant facilities and organizations normally present in peacetime,
including state and local government structures and emergency organizations;
transportation; communications; production of food, fuel, and pharmaceuticals;
building construction; and so forth. Furthermore, the options were structured
to minimize the required participation of the public in peacetime and
minimize the sensitivity to uncertainties in the attack characteristics.

E.  CONSIDERATIONS CONCERNING METHODS OF ESTIMATING FATALITIES

At the outset, it should be remembered that the "outcome of the war,"
(i.e., the post-attack politico-military situation) may be of overriding
importance regarding all questions concerning the post-attack environment.
However, this highly uncertain subject was considered to be beyond the
scope of the present analysis.
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For the purposes of this analysis, a fatality has been defined as a
person who is either killed directly by the attack or who becomes
incapacitated or seriously i1l as a direct result of the attack and dies
without recovering, even though death may occur several weeks (or even
months) later. A person who becomes i1l or injured but recovers is not
counted as a fatality. (Interestingly, the survivors of Hiroshima and
Nagasaki have had a higher life expectancy than the Japanese population
generally [Ref. 15].) An attempt has been made in this analysis to estimate
fatalities as realistically as possible, considering all relevant factors.

Near-term effects of nuclear weapons can be roughly divided into two
types: radial effects, which depend primarily on the distance from ground
zero; and fallout, the effects of which are much stronger in the downwind
direction. The criteria for radial effects are given in terms of peak over- :
pressure. However, when these criteria were chosen, the other radial effects
were also taken into account; e.g., the chosen value of mean lethal over-
pressure is the estimated value of peak overpressure at which the probability
of fatality rises to 50 percent, regardless of the mechanism of fatality.

In general, this mechanism is impact by debris or by dynamic pressure.

Thermal burns are important only in clear weather and only for the small
percentage of the popu’ tion who are in the open and completely unwarned.
Initial nuclear radiaticn is much less important than dynamic pressure and
debris for the megaton-class nuclear weapons which the Soviets are currently
deploying. The effects of fire are fairly uncertain, but a number of
analyses of Hiroshima, Dresden, and other sites of destruction indicate that,
in a nuclear attack, the percentage of fatalities caused directly by fire

or its effects (including carbon monoxide poisoning) would probably be of
the order of 1-4 percent of the population in the areas experiencing fires
[Ref. 16]. These effects are neglected in this analysis. The criteria for
fatalities and casualties from fallout radiation are based on data developed
by the National Council on Radiation Protection [Ref. 17]. Based on this
data, 450 roentgens (R) is taken as the dose producing a 50 percent chance
of death, and 250 R is taken as the dose producing a 50 percent chance of

a casualty severe enough to incapacitate a person. These numbers are chosen
assuming that medical care is not available [Refs. 6 and 17].
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A number of intermediate and long-term effects are frequently mentioned
as causing additional fatalities. The most serious potential effect would
be epidemics of communicable diseases due to lack of adequate food, water
and medical supplies. While a definitive analysis covering all facets
of these longer term complex phenomena has yet to be performed, a number
of studies over the years have addressed various aspects. [See Refs. 6,

16, 18, 19, and 20.] These analyses generally indicate that such inter-
mediate and long-term effects would present problems, but with proper
planning, the overall effect on the numbers of U.S. fatalities would be

small compared with the short-term effects of the attack. Fatalities e
from such effects are not specifically included in the present estimates.

F.  ESTIMATED FATALITIES p

The assumed attack was configured to give high probabi]itzgs of
destruction for all targeted military and industrial installations. Specific
estimates of the level of military and industrial destrue}ion which would
result are not included in this report since they are beyond the scope of
the analysis of CD programs. -

1. Results for the Chosen Postures

K4

An analysis of the expected fatalities and casualties in a counter-
force/countervalue attack was performed by DCPA using the TELOS computer
model. The results are shown in Figure 3. ’These results indicate that,
without crisis relocation or an extensive blast shelter program, fatalities
would be 60-80 percent (130-170 million).« With relocation, fatalities could
be about 10 percent (20 million) if the relocated population were not directly
targeted, and about 20-30 percent if it were. With extensive blast shelters,

4

fatalities could be about 10 percent.

2. Sensitivity of Results to Level of Attack and Extent of Relocation

Figure 4 illustrates the sensitivity of fatalities (from blast only--
not fallout) to the level of attack and to the general type of relocation.
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For all cases shown, relocated population is assumed to be targeted. The

figure also shows the dependence of the blast fatalities on the nature of

the attack versus military and industrial facilities. The curves are

approximations, developed not by detailed computer analysis but by hand

calculations.

Assumptions used in the calculations include:

Detonated weapons are all 1-MT surface bursts.

The initial portion of the attack is 2,100 MT detonated on
ICBM silos.

The next portion is ~3,900 .MT, producing at least 10 psi
of blast overpressure on the 35,000 square miles of U.S.
"urbanized areas" (i.e., for each metropolitian area, the
central city of 50,000 or greater population, plus the
contiguous closely~settlied urban fringe). This implies at
least an intent to attack the large proportion of U.S.
industry in the Standard Metropolitan Statistical Areas
(SMSAs), plus the leadership and military installations in
SMSAs, and some population as well.

Additional detonations are on non-urbanized area cities and
towns of 50 to 25 K resident population, 25 to 10 K, 10 to 5
5 to 2.5 K, and 2.5 to 1 K, in that order. This implies an
intent to maximize population fatalities and/or to attack
the additional industry in the smaller cities and towns,

and thus represents a worst case assumption. A 1 MT

weapon detonated on a "place" of 1 to 50 K population is
assumed to kill all persons in that place, whether residents
or evacuees from an urbanized area.

Persons experiencing faliout have available (or have
developed) fallout protecticn adequate to prevent a signi-
ficant number of fallout fatalities. Thus, this calculation
examines blast fatalities only; other parametric analyses
would be needed to establish the level of fallout protection
required.

The demographic data used to make this calculation, taken from
the 1970 census, are given in Table 2. It was assumed that 80 percent

(108 million) of the residents of urbanized areas were evacuated and

relocated elsewhere. The assumptions made for the different cases were

as follows:

Le

Evacuees distributed evenly (constant ratio of final to
initial population) in cities/towns of 1 to 50 K.
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TABLE 2

U.5. DEMOGRAPHIC DATA® ASSUMED FOR CALCULATING
SENSITIVITY OF B!AST FATALITIES TO LEVEL OF ATTACK

Places Population (Millions)
Cumulative Cumulative
Number Total Number Total
Inside Urbanized Areas 3,222 3,222 135.0 135
(Central city of 50,000
or more, plus contiguous
closely-settled urban 2
fringe; includes 35,018 mi“)
25-50 K 205 3,427 6.9 142
10-25 K 646 4,073 9.7 152
5-10 K 1,115 5,188 7.7 159
2.5-5 K 1,874 7,062 6.5 166
1-2.5 K 4,191 11,253 6.6 172
Places < 1 K 9,515 20,768 .9 176
Farm - 8.7 185
Other rural (non-farm) - 34.7 220

AThe population is assumed to be 220 M. Distribution is the same as 1970 census,
except for an extra 17 M people in urbanized areas.
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IA. Same as A except attacker gives priority to evacuated
population instead of industry.

L, A1l evacuees to cities/towns of 1 to 10 K; other residents
remain in-place.

III. One-half evacuees to towns of 1 to 5 K; one-half to rural areas;
other residents remain in-piace.

IV. One-third evacuees to towns of 1 to 5 K; two-thirds to rural
areas; other residents remain in-place.

V. One-fifth evacuees to towns of 1 to 2.5 K; four-fifths to rural
areas; other residents remain in-place.

VI. A1l evacuees, plus all residents of cities/towns of 1 to 50 K,
uniformly distributed over 1.8 M square miles of U.S. farm-
lands, with 10-psi shelter.

As would be expected, if all evacuees are in cities and towns
from 1 to 50 K (Case I), survival falls off sharply as the cities down to
5 K are attacked, because these cities contain both their resident population
and evacuees. Case VI, by contrast, with uniform distribution, has above
80 percent survival even for 14,000 weapons detonated. Survivors for cases
IT through V, with increasing numbers of evacuees dispersed to the smaller
towns and/or rural areas, fall in between.

In sum, the greater the dispersal of evacuees, the greater the
number of survivors, a not surprising result. The calculations show that
in the increasingly weapons-rich environment anticipated to develop
through the mid-1980s, a more dispersed crisis evacuation posture becomes
increasingly essential to assure relatively high survival under worst-case
possible attacks.
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IV. CIVIL DEFENSE PROGRAMS

A.  EFFECTIVENESS AND COST

Based on the foregoing discussion, six candidate CD programs have
been identified. Each program would be designed to place the U.S.
population into a certain CD posture if an intense crisis occurred and
the President so ordered. Three of the programs include an option for
crisis relocation, should the President decide to initiate it. Each of
these three also includes a "fallback" option for protecting the
population in-place if, for lack of time or whatever other reason, the
President does not order relocation but directs the people quickly to
take shelter in-place. Table 3 illustrates the relationship between the

TABLE 3

RELATIONSHIP BETWEEN POSTURES AND PROGRAMS

Assumed Posture

Brief Population Population

Program Description Not Relocated Relocated

A “No CD" i NA

B Current funding; no CRP < NA

€ Best use of present shelter; no CRP 2 NA

D Relocation to farms/hamlets 2

E Less extensive relocation; 15-psi

blast protection in host areas
F Extensive in-place blast protection 5 NA

dFatalities assumed to be average of those from Programs A and C.
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programs and the postures. Table 4 summarizes the fatality estimates for
the programs.

TABLE 4

PERCENT SURVIVORS FOR DIFFERENT CD PROGRAMS

Population Relocated
Program  Population In-Place Population Relocated and Targeted

A 20
30
38

~ 4P 87 71

~ 80P 91 80
90

a

m m O O W

qThe result for Program B was estimated to be approximately mid-way between
the results of Programs A and C, based on best estimates of DCPA personnel
concerning the present U.S. CD program.

bSh’ghtly higher than for Program C because of the blast shelters in the
cities for key workers.

Costs were estimated for each program, as shown in Table 5; further
details are given in Appendix C. Figure 1 then summarizes the costs and
effectiveness of the CD programs. These results were compared with those
generated in previous analyses (e.g., PONAST II) and are generally
consistent with them. More specifically, a heavier attack was assumed
for the present analysis than had been assumed previously; the estimated
survivors for a given level of CD are correspondingly lower for this attack
than for the less severe attacks assumed in previous studies. The overall
conclusion is that adequate CD preparation can definitely reduce the

vulnerability of the U.S. population to a counterforce/countervalue nuclear
attack.
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Two additional options to the programs were also formulated and are
described in Appendix C. Option 1 would improve, over the long term, the
in-place shelter posture of the U.S. by incorporating "slanting" design
techniques into new construction. This means that any new construction
would be required by law to have blast and fallout-protected shelter
spaces, thereby slowly reducing the in-place vulnerability of the U.S.
population. Legislation would be necessary (see Appendix D); mandatory
“slanting" would add about $20 billion (about $1 billion per year over
the next 20 years) in construction costs. Analyses have shown that
the incorporation of such "slanting" techniques would greatly increase
U.S. survivability in a countervalue attack. In the initial five years
of the program, additional survivors would total about 10 percent
of the U.S. population, with an incremental increase of 10 percent
in additional survivors for every five years the program is implemented.

Option 2 provides for a one-year intensive buildup of CD capabilities.
The primary feature of this buildup would be the procurement during the
year of the materiel required for crisis construction of expedient shelters
(15-psi blast/100 PF). The one-time cost for procuring the necessary
material for shelter construction and the necessary stocks for the shelters
would be about $20 billion.

B. Feasibility

There appears to be little doubt that these potential CD programs are
all technically feasible, assuming that a crisis surge period is available
and that the requisite funds are provided. In particular, extensive
research has been performed [Refs. 7, 8, 9, 11 and 12] to verify shelter
designs and evacuation methods (including studies of natural disasters).

In the event of a crisis, the performance of any of the programs would
be critically sensitive to decisions being made early enough for appropriate
CD actions to be completed.
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C. PUBLIC CONFIDENCE AND ACCEPTABILITY

. Public Attitudes Toward CD in General

Contrary to a widely-held belief, during the 1960s there were
many indications of a high level of public awareness and interest in CD
matters. Moreover, though most Americans do not hold intense views on
the subject of civil defense, attitude surveys indicate that most citizens
assume (erroneously) that adequate CD measures are being funded and
implemented by local, state, and federal government author<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>