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INTRODUCTION

The present emphasis in civil defense is on the development and use
of available fallout shelter and associated systems. This emphasis, in
the initial stages of developing a civil defense system, is logical and
appropriate, since a no-cost fallout shelter clearly provides the highest
lifesaving potential per dollar expended in comparison with any other pro-
tective measure. However, considerations of naticnal recovery following
2 nuclear war indicate i1 18t the cost-effectiveness of a c¢civil defense sys-
tem cannot be correctly evaluated simply on the basis of system effective-
ness in protecting the population from the immediate effects of attack.

A wide range of postattack actions is required to ensure the continued
survival of the initially protected population and the eventual recovery
of the nation,

The number of potentially available postattackx countermeasures is
large, although the applicability of any one measure depends on local
postattack environments. The application of postattack countermeasures
generally requires the active use of manpower, equipment, supplies, and
resources; proper organization and management is required for their most
effective use, Relatively little preparatory work has been done on the
systematic development of coordinated postattack recovery operations, and
essentially nothing has been done to develop management systems for these
operations, This report represents an effort to outline the composition
of an integrated postattack countermeasure system and functional require-
ments for managing the system,

Postattack recovery activities in this report are defined as those
civil defense activities that take place from the time that exit from
shelter can occur (i.e., when the protective characteristics of shelter
are no longer a factor in the continued survival of the occupants) or must
occur {i.e , when survival supplies are depleted). These activities, such
as decontamination, radiation exposure control, debris clearance, and
damage repair, are countermeasures against nuclear weapon effects that
must be implemented to ensure national survival and recovery.

The rates at which survivers may use up stockpiles of surviving
resources determine whether recovering producticn of survival items and
services would be required at early postattack times, Failure to recover
this production by the required times could lead to additional casuaitzesi‘1
Consequently, the shelter exit time should be as soon after attack as



possible, depending primarily on the survival needs of the occupants.

"~ When survival is not critically dependent on the early recovery of pro-
duction, the shelter exit time would depeund primarily on the habit-
ability of the external environment. Shelter exit time would vary from

.a& few hours after the attack in undamaged areas without fallout to a
period of several days or weeks after attacl in undamaged areas with
~fallout having an initial high radiation intensity.

In damaged areas, the shelter exit time would depend on the degree
of damage sustained by the shelters from the blast, thermal, and result-
- ing fire effects; the fallout levels; and the amount of debris in the

'.k"area. ‘Where shelters fail to provide protection against blast or fire,

the relocation of survivors to intact shelters would occur before the
start of the pustattack recovery period. In damaged areas that do not
receive fullout, the exit time from intact shelters would depend on
whether large scale fires occurred and, if so, on the time when the fires
were out (a few days)., If fallout also occurs in such areas, the exit
time from the intact shelters could depend on the same factors as for

. undamaged areas that receive fallout.

General descriptions of the primary factors for defining the various
postattack environments, and the postattack countermeasures applicable to
each, have been discussed by Miller.2 These descriptions, within the con-
text of a large scale nuclear war, suggest that postattack recovery cpera-
tions could occur at different times and areas and with various operational
techniques, depending on the residual environment and the characteristics
of the shelter system that is available and used at the time of attack.

Postattack recovery is generally considered to occur in two time
periods: an initial survival period when the recovery of life-sustaining
resources and systems is emphasized (or required), and a later recovery
period when long term recovery of socioeconomic systems is carried out.
These two periods will be of different duration for each recoverable
system, depending on environmental effects and survivor needs. In some
systems, the transition from survival to recovery activities may be
difficult to define, particularly if both pericds are considered in a
long term integrated plan for a large area or for the nation as a whole,
Thus, some consideration of recovery on a national scale is required to

guide selection of effective overall recovery procedures for the regions
and local areas. o ‘

Postattack recovery operations involve the application of physical
processes by people. While the details of the physical characteristics
of many postattack countermeasures are fairly well understood and should
be amenable to organization and management, personal reactions to perform-
ing the operations under the stress of the postattack environment are not
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ell known and are less subject to evaluation. Therefore, only the physi~
al processes and their technical feasibility will be considered initiaily.
hile this approach tacitly implies that the people would willingly carry
ut tasks that are feasible; it does not imply that such an assumption
hould not be evaluated separately once the technical aspects are clari-
ied,

Within the scope of the above discussion, the cbjectives of this
esearch are:

1. To summarize current countermeasures and the organizational
responsibility for each of them.

2. To develop an approach to find concepts and decision guides for
organization and management of postattack recovery operations.



. GENERAL DISCUSSIONS OF POSTATTACK COUNTERMEASURES

A land surface burst of a nuclear weapon in the megaton-yield range
produces blast, thermal, and residual radiation effects covering hundreds
of square miles. Yield-dependent scaling equations for blast, thermal,
and initial radiation effects have been developed from weapon effects
field tests,3 Although the reiidual radiation hazards of fallout are dif~
ficult to predict because of uncertainties in the meteorological distri-
bution process, single weapon fal'out pattern prediction-models have been
developed.2

Saturation attacks on the United States could spread devastation over
thousands of square miles of populated regions. This has been shown by ’
hypothetical, computer programmed multiweapon attacks on the United States,
using current weapon effects technology 2,3 against data bases of various
national resources to estimate national survival and recovery capabili-
ties.4 Although the precise description of the postattack environment at
any selected location on a national scale in such damage assessment stud-
ies is always uncertain because of variable enemy strategy, aiming accu-
racy, and wind conditions for fallout distribution, the computational
errors are decreased somewhat, because the area subjected to similar re-
sultant effects from large yield weapons is extensive. Therefore, in con-
trast to damage from effects of conventional weapons, these studies indi-
cate that a given nuclear postattack environment could extend uniformly
throughout a large community. In other words, for purposes of discussing
postattack countermeasures, environmental descriptions apply to areas of
community size rather than to a smaller area occupied by single buildings
or a city block.

No generally accepted concept or definition of the effectiveness of
a postattack countermeasure system exists at this time, although various
measures of effectiveness of individual postattack countermeasures are
used. The overall effectiveness of a system of countermeasures would
depend on its applicability to a given environment, its availability for
use in terms of securing manpower and physical resources, and the degree
to which the latter can be orzanized and managpd so as to accomplish all
the required recovery tasks.

Under the concept of widespread area coverage of the damage phenomena
of nuciear weapons that might be employed in a large scale attack, the
organization of the countermeasures that are applicable during the early

)




postattack period must include management capability for carrying out
operations at an autonomous, highly localized level. Applicability of

the countermeasure system components, as mentioned previously, would de-
pend on the type and magnitude of the weapon effects that create the en-
vironment, Capability to carry out many postattack countermeasures would
depend on both preattack hardening plus dispersal and postattack survival
of countermeasure resources--human and material; in other words, the abil-
ity to carry out countermeasures would be related to the amount and dis-
position of the surviving resources at the beginning of the postattack
period, Because of the size of the affected areas in a large scale nu-
clear attack and the expected degree and geographical extent of attack
effects, the peacetime practice of committing virtually unlimited external
resources to the recovery of a relatively localized area of devastation
would, in general, not be possible, However, some areas of the country
 would not be directly affected by the various damage phenomena, and the
resources in these areas could be utilized to assist in the recovery of
the directly affected areas,

The initial step in this study was to summarize all the major pro-
posed postattack countermeasures and to indicate currently available con-
cepts related to their application and management.

The most comprehensive list of countermeasures encountered in the
course of this study was that developed in the Project Harbor study.1
Table 1 lists some countermeasures, rough estimates of the postattack
time period within which the countermeasures might be employed, and the

~organizations that are now primarily responsible for the countermeasure
management.

The listing of organizations responsible for specific countermeasures
conforms with the National Plan for Emergency Preparedness,5 as developed
by the Office of Emergency Planning (OEP) from Executive Orders Prescribing
Emergency Preparedness Responsibilities of the Federal Government.® Also
shown are the postattack damage environments in which each countermeasure
would have to operate, the estimated present state of basic knowledge about
the countermeasure as a recovery technique, and the general postattack en-
vironment to which it applies. The list may not be complete, depending

on the definitions of countermeasures considered and of the term "postattack'

pericd," but the list should serve as a basis for discussion and subsequent
analysis of operational management problems,

Each of the listed countermeasures is discussed qualitativety below
in the light of its prospective implementation effectiveness and responsi-
ble organization. However, emphasis has been given to those countermea-
sures related to physical plant recovery; these might be used for develop-
ing postattack management requirements, in terms of feasibility for con-

ducting recovery operations,
5
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Protective Measures

Protective measures consist of those activities that are planned and
implemented during the preattack or very early postattack periods and that
contribute to postattack recovery. Protective measures may be passive or
active.

Passive protective countermeasures are stockpiling, shielding from
weapoh effects, and dispersal of capital resources. These countermeasures,
to be effective, must be carried out well in advance of the attack and kept
in a state of continuous readiness, The costs for these countermeasures
would vary from a single initial investment in shielding or non-perishable
stockpile items to the iritial and maintenance costs of stockpiling mate-
rials that must be replaced on schedule to ensure maximum usefulness of
the stockpile during postattack recovery, A more subtle change must be
made in stockpiles over longer periods of time as population shifts occur
and as estimates of postattack requirements are better understood.

The concept of stockpiling as a part of a countermeasure system in
postattack survival and recovery is jillustrated in Figure 1, The rate of
depletion and amounts available of each item or system (e.g., food, medical
supplies, critical parts) in the stockpiled inventory must be taken into
consideration in developing requirements of the time-phased restoration of
the production and distribution system to meet the needs or demands of the
survivors. For critical survival items, the estimated time for depletion
of the stockpile will be a factor in determining when production recovery
operations must be initiated and the rate at which the recovery must be
achieved,

Production-demand equilibrium at the survival level is the initial
minimum goal of recovery for all basic production and supply systems,
Figure 1 shows how three production recoveries might apply to a stockpile
with a constant survivor demand. The stockpile provides the survivor de-
mands until production recovery is initiated; then the stockpile plus prod-
uction provides the demand with the stockpile decreasing more slowly as the
production rate increases. The minimum recovered production rate reaches
production-demand equilibrium at a time when the stockpile is depleted.
Surplus production could reach production-demand equilibrium at an earlier
time to provide a residual stockpile, or could become the minimum produc-
tion for recovery starting at a later time, Deficit production would fail
to reach production-demard equilibrium; contronlled use (i.e., enforced de-
crease in consumption rate) of a survival -iten could extend the tine of
stockpile depletion hut it could also decrease production. Analyses of all
systems necessary for sarvival and recovery must be made in terms of these
relationships between the depletion rates of stockpiles and recovery rates
of production to establish realistic requirements for the time-scheduling
of postattack couris measures, Where possible, it is mecessary to take into

account the known national goals that include postattack military requirements,

8




DEMAND AND/OR PRODUCTION RATE

Figure 1
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Some active protective countermeasures, such as taking shelter, in-
dustrial shutdown, and preattack evacuation, are not considered to be
postattack countermeasures., Other protective countermeasures may be
taken in the early postattack period to protect damaged production facili-
ties from further deterioration. However, all these activities would
contribute to environmental conditions of initial earlytime postattack
operations where the relative disposition of the survivors and intact
resources would influence the organization and management of the post-
attack operations. For example, uncontrolled dispersion of the popula-
tion would greatly increase problems of communicationn and command and
control of recovery operations, Postattack evacuation, as an organized
countermeasure, requires preattack planning, which takes into account sub-
sequent activities of the displaced persons and the use of trained per-
sonnel at the site of the recovery countermeasures at the time required
for effective implementation. In all routines that may be employed within
an established system, the staff of a postattack management organization
must consider the sequence of postattack events in the development of
preattack preparations that are designed to contribute to subsequent
survival and recovery ouperations.

Food Stockpile

The existence of a large dispersed food stockpile could be an ex-
tremely important national asset in the postattack period. Stockpile
requirements should be developed on the basis of potential recovery prob-
lems of surviving population and food supplies that may exist in postattack
production, processing, and distribution systems to achieve a balanced
supply-demand relationship, as shown in Figure 1. Such requirements can
only be derived from detailed studies and analyses of the postattack situa-
tions resulting from a range of nuclear wars,

Previously reported data” using 1960 census figures show that a 15-day
food inventory per person is continuously available in retail food stores,
Four-fifths of this inventory can be stored for relatively long periods
without special handling. Cursory studies? showed that even with a full
fallout shelter program, a heavy attack on the United States could reduce
the normal (1960) food supplies approximately as shown in the tabulation
on page 11.

This tabulation omits the surplus edible and raw food stocks owned
by the government. The amounts are undetermined for use in long term
planning, but have been great enough at certain periods in the past to
double the tabulated supply totals. The total supplies listed assume
that the recovery of processing facilities would be possible to the extent
that supplies on hand can be processed without loss.

10




Days of Supply Percent

Normal Postattack ,332553329
Homes and institutions 12 9 25,0%

- Retail food stores 15 11 28.0
¥holesale food facilities 16 10 37.5
Edible processor stocks 45 18 80.0
Raw processor stocks 55 22 60.0
Farm crops and feeds {spring) 630 407 35.3
Farm livestock 165 117 29.0

Total o 938 594 36.7
(2.6 yr) (1.6 yr)

One approach for obtaining a food stockpile is through the agricul-
tyral subsidies program of the Commodity Credit Corporation, in which
the preattack flexibility of the stockpile is maintained by joint planning
efforts among the Departments of Agriculture (USDA), Health, Education and
Welfare (DHEW), and the Office of Civil Defense., Considerable research
 has been conducted on dietary requirements of the population under disaster
conditions, so the principal preattack management problem is that of the
size and location of stockpiles to meet estimated postattack needs. The
latter should be derived from assessment studies in which the current
posture of the civil defense system is taken into account, k

. Protection and Recovery of Food Supply Systems

5

The vulnerability of livestock and poultry to radiation is about the
same as for man,4 Generally, a proportionate survival of human and animal
populations is desired to preserve the production capability for a balanced
food supply in the postattack period. 1In addition, it is important that a
proportionate capacity of the processing and distribution systems remains
operable.

One of the important tasks of the postattack management organization
will be to reestablish the flow of farm products to the consumer, This
involves food production on the farm; the transport of produce to consumers
or to processing and packaging facilities; the recovery and operation of
these facilities; and the distribution of food products to wholesalers,
retailers, or consumers. The main postattack problems will undoubtedly
be associated with achieving and maintaining the operating capability of
these systems rather than with how much the food might be contaminated.

11
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Postattack recovery operations on the farms will undoubtedly be on
the basis of smaller groups than operations in the cities and suburban
areas, In the more sparsely populated areas, a capability for independent
action, both in assessing and in coping with the postattack environment,
will be needed. Later, communication with farm product marketing systems
(perhaps through the Agricultural Marketing Service) will be essential to
the best utilization of the surplus food on the farms iq the overall
national recovery effort. 1Initial recovery actions on the farm might
consist of salvaging meat from animals killed by radiation or harvesting
crops that were standing at the time of attack.

As manager of an independent production unit, each farmer will need
guidance on such pertinent items as animal shielding and fallout levels.
He will need practical advice on how to take care of domestic animals
under various attack and postattack situations, on conditions uader which
certain crops should be planted or harvested (without being subjected to
radiation overexposure or without wasting reserve fuel stocks), and on
how to conserve essential food products until processing and distribution
systems become operahble, To meet these needs, USDA has published several
pamphlets,s‘11 which have been reviewed by OCD for their concurrence with
technical descriptions of the postattack environment. However, this guid-
ance seems inadequate and is not based on a serious study of postattack
problems on the farm, where the farmer is a major component of the food
production system. More comprehensive guidance is currently being
generated for early distribution.12

Clearly, both USDA and OCD are responsible for seeing that the farmer
is prepared to cope with the postattack environment, The USDA, with its
nationwide organization serving the rural population in peacetime, is
best able to disseminate postattack survival and recovery information.

Mass feeding is one method of local (consumer level) food distribution
for early postattack survival, This method would be applicable to a civil
defense system in which the population was sheltered in relatively large
groups during attack. Food rationing in the World War II sense, where
each individual obtained his limited fair share through normal distribution
channels, may not be a feasible method of food distribution, since it does
not consider problems of getting the food to individual consumers. The
potential damage both to normal food distribution systems and to family
preparation systems must be considered in the selection of the most effi-
cient procedures for obtaining, preparing, and serving food ir the post-
attack period. 1In addition, the possibility of radiation dost¢ control
during food acquisition from the stockpile and distribution during the
early postattack period suggests that the primary problem will be that of
supplying rather than rationing food. :

Preattack preparation of postattack countermeasures for the food
industry, according to USDA guidance and policy statements,13 is the
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responsibility of each plant; the government only offers guidance for
voluntary compliance by industry. Postattack emergency food management
from the farm through the wholesaler is currently delegated to the USDA
Agricultural Marketing Service, The principles of postattack food man-
agement require conservation of stocks through an immediate temporary
freeze on food sales or distribution (varied by state) to consider the
situation, Perishable foods are to be used first soc as to conserve non-
perishable foods, and consumption is to be limited by rationing after
distribution has been restored. Occasionally alternative marketing and

. supply systems, or the possible restoration of previous systems, is con-
sidered in terms of surviving resources, But for the most part, the
details of implementation under nuclear war conditions are not gutlined,
and the concepts have not been thoroughly evaluated. In many ways, the
current concepts of food management do not support the more general objec-
tives of postattack recovery, and could hinder, rather than promote, the
process. The redressing of conventional war measures for possible appli-
cation to nuclear war situations should always be subject to critical ans-
lysis. :

To ensure implementation of postattack food management, USDA has
established an auxiliary parallel organization of defense boards at state
and county leveis,la Personnel for these boards, appointed from local
employees of major USDA agencies, have heen trained to function independ-
ently if communication difficulties are experienced in the postattack
period,

Hardening and Recovering of Industrial Plants and Utilities

The essential components of many vital industrial plants and utili-
ties are subject to damage by relatively low blast overpressures. In
addition, damage may result from shutdown operations following warning

“of an attack or from the absence of maintenance personnel over an extended
period. ‘

Examples of some protective countermeasures that could reduce the
vulnerability of industrial plants and utilities at modest cost are:

1. Screening the valves and gauges from light debris at natural
gas pumping stations.

» .

Hardening the gas lines and providing alternate fuel supplies
at coke cvens of steel furnaces.

3. Hardening the oxygen system at steel mills,
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4. Providing fallout shelter for operating personnel in control
rooms of petroleum refineries and steam generating plants,
treatment plants, gas pumping stations, etc.

5. Providing standby electric power for water and sewage pumping
stations and for important radio transmitters,

6. Developing and testing rapid shutdown procedures to minimize
damuge to essential equipment,

None of these countermeasures would make a given facility invulner-+
able to attack. However, they would decrease the general vulnerability
of many systems, permitting the systems to remain operative through a
much wider range of attack situations and facilitating their recovery in
the postattack period. These protective countermeasures would, for a
particular situation, increase the potential productive capability of the
nation, since the available resources at the start of the postattack
period would be larger; they could also reduce the manpower and radiation
dose requirements for recovery of a given facility.

As with the food industry, agencies of the federal government offer
general guidance on protective measures that may be used; however, the
current policy is that detailed planning and preparations, as well as
implementation of postattack recovery measures, are the responsibility
of private management (or owners). Some industry associations!4 1% pave
produced detailed company survival plans.

The responsibility of preattack hardening of industrial and utility
sites rests with individual plant management, but general government guid-
ance and incentives are provided by the Departmznts of Commerce and the
Interior with coordination by the Office of Emergency Planning. The
mechanism by which private management may assume control over its sur-
viving employees for carrying out the plans also appears to be the pre-
rogative of private management,

The literature on the preattack protecéion measures and later re-
covery of industrial facilities shows that there is no consistent opera-
tion concept that can be classified as an operational system component
for analysis in the classical sense. Gaps in guidance, in plans, an: in
organization and management are apparent everywhere in this sector; these
gaps will no doubt become more evident when further evaluations of the

postattack recovery requirements become available and when the implica-
tions of the current guidance are tested.
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Dispersal and Recovery of Capital Resources

Several categories of capital resources are concentrated in a few
large metropnlitan areas and are vulnerable to attacks on cities. Among
those vulnersble resources important to postattack survival and recovery
are the medical supply, rubber, communications equipment, transportation
equipment, and printing industries, A large fraction of the production
capacity of each of these industries could be destroyed by relatively
few weapons.

One potential countermeasure for the protection of capital rescurces
is a geographic dispersa. program that would decentralize vital industries
to underdeveloped areas. Although 2 program of this type would not make
an industry invulnerable, it should protect vital industries unless an
enemy made a special effort to destroy them, However, it does not seem
l1ikely that a program of this type would succeed unless there are com=~
pensating economic incentives for industries to move to or to develop in
rural areas. In fact, the economies of scale are such that, with growth,
major industries tend to concentrate rather than disperse., The gnvern-
ment has had limited success in the past in persuading wholly government
supported industries to disperse {e.g., Lockheed Aircraft Company). Hence,
the dispersal of central resources, except in very large civi' defense
programs, does not appear to be a countermeasure that would be easily
implemented without great pressure. '

Guidance has been of feredl9 ‘and action has been taken by a few
corporations to disperse their corporate records {usually a duplication
of their active files) to remote or protected storage sites, This dis-
persal mostly ensures survival of the corporate entity and a portion of
management rather than survival of physical plant and production capa-
bility.

The responsibility for dispersal of capital rescources is not clearly
defined. The Business and Defense Services Administration {(BDSA) is one
~agency that could manage such a program, since it is concerned with assess-
ment of the vulnerability of production resources, except for those re-
sources that are the responsibility of the Departments of Interior and
Agriculture.

Industrial Shutdown Procedures

Damage to process equipment during rapid shutdown of many indus-
trial facilities, such as steel mills, chemical plants, and petroleum
refineries, can be avoided if certain procedures are followed, In
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addition, the use of appropriate shutdown pfocedures may facilitate or
speed up the resumption of production in the postattack period. Most
industrial facilities have developed peacetime emergency shutdown proce-
dures for the protection of their capital equipment and materials in pro-
cess; these or similar procedures should be applicable to nuclear attack
situations where physical and radiological weapon effects on the plant

are not the primary cause of damage or denial of use of the factory. OCD
has sponsored research to define shutdown procedures in several industries;
however, details of feasible and effective procedures must still be devel-
oped by the operating management of each plant.

Although the development and implementation of industrial shutdown
procedures currently is the responsibility of individual industrial facil~
ities, further development of these procedures might be stimulated through

Jjoint efforts of the appropriate industry associations and the Office of
Civil Defense.

Postattack Evacuation

Evacuation is a countermeasure that may be applicable to several
postattack environments:

1. Areas where people have adequate blast and fire protection to
survive the direct effects of the attack, but where dwelling
units and vital support systems such as utilities are destroyed.

2. Areas where good fallout shelter exists, but where early decon-
tamination is not feasible because of very high radiation in-
tensities or because of insufficient resources to accomplish
this recovery.

3. Areas where time-distance relationships by available mode of
transportation permit movement to a less contaminated area under
established permissible radiation dose criteria (to facilitate
an earlier use of the manpower involved).

4., Areas where the recoverable resources exceed the capability of
the survivors to achieve recovery tasks (movement to, rather
than from, these areas is indicated).

Management of postattack evacuation, at least initially, is a local
civil defense responsibility. Much detailed input information is required
before the decision to evacuate can be made. Although it is possible to
set up guidelines through preattack planning, only detailed postattack
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assessment of local environment can provide a valid decision on evacua-
tion. Evacuations or population redistributions at later times may result
from decisions to abandon certain areas and to concentrate recovery efforts
in other aress.

Radiological Recovery

Radiological countermeasures are designed to cope with residual
radiation from fallout as the principal deterrent to uncontrolled exit
from shelter, Control or regulation of exposures within a given radiation
dose allowance among the surviving population generally will be required
to ensure the effective performance of skilled tasks in the early post-
attack recovery period. If this regulation is not achieved as part of
the civil defense system, tasks associated with some countermeasures
system components may be impossible to complete because of overexposure
effects on the available labor pool, It is therefore apparent that the
unused allowable dose of the population is a resource that must be allo-
cated on th2 basis of the radiological effectiveness of the overall avail-
able countermeasures system; for each person, the allocation must include
not only the dose for the immediate postattack operational recovery period,
but also the doses received in shelter and in the long term recovery period
where contamination control may be the central radiological countermeasure.

Area and Selected Site Decontamination

In many areas having high residual radiation intensities, it may be
he necessary to leave shelter or to recover vital facilities before the
radiation has decayed to a level that might be considered "safe" for un-
controlled operations or work routines, The primary countermeasure for
these conditions is area or selected site decontamination., This counter-
measure is applicable during postattack operational recovery to shorten
in-shelter time (as previously discussed) and to decrease the delay in
the reactivation of vital facilities,

The undesirable radioactivity of fallout from a land surface burst
is associated with soil particles. Therefore, decoutamination consists
of the physical removal and disposal of the fallout particles by normal
cleaning methods and equipment. In the case of cities, suitable eguip-
ment includes street sweepers, street flushers, fire hoses and pumps,
motor graders, scrapers, loaders, plows, tillers, shovels, brooms, and
wheelbarrows, A limited amount of data on the effectiveness and appli-
cation effort of several of these methods are available,l7-21
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Each type of site or area can be decontaminated by some method or
combination of methods. Fire hosing is suitable for roofs and paved
areas; sweeping or flushing is used on paved areas; and scraping or plow-
ing is suitable for unpaved areas. Several studies have been completed
on planning and implementing operational details of an integrated

system of decontamination methods that may be required for the recovery
of urban and rural :a.rea.s.zz»23

The management of postattack decontamination appears to be a local
civil defense responsibility, Decisions must be made at the local level
to coordinate detailed environmental information and activities with cver-
all recovery plans. Detailed information requirements include availabil-
ity and location of trained personnel, equipment and water, and the environ-
ment of the area to be decontaminated. The current hardware capabilities
for decontamination are ahead of the present management and operational
capabilities,

Radiofdéical waste disposal is best planned for and coordinated with
decontamination operations, of which it is an important part. Preattack
selection of disposal sites relative to achieving permanent isolation of
the wastes would be desirable to simplify postattack decision-making.

Exposure Control Procedures -

On the premise that any radiation dose does some harm, the ideal
radiological defense system would be one that provided complete protec-
tion from fallout radiation for the entire population. However, this is
impossible, and a more practical approach to the dosage control problem
is to minimize the dose to the majority of the population by allowing
emergency operating and recovery personnel to accept doses from which
they can ultimately recover. '

Much J'esearch24 (and conjecture) has gone into the establishment
of 200r ERD as the maximum effective residual dose from which essentially
all humans are expected to recover without medical treatment and to per-
form normal work. The principal concern of postattack management is not

-with how or why the permissible doses are arrived at, but with the methods

by which the dose for each individual can be minimized or kept within the
set limit.

The first requirement for dose control is a measuring instrument,
such as a pocket dosimeter (or a dose rate meter and a clock)}. These
instruments would be particularly useful for the measurement and control
of dose to personnel on special missions in a radiological environment,
Since the entire population cannot be completely equipped, instrumenta-
tion may have to be restricted to mission personnel and instrumented
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individual exposures may have to be applied to all individuals of a group.
Large quantities of dose rate meters have been purchased and supplied to
shelters.25 Many of these will be uncalibrated or inoperable when needed
and cannot be readily used to estimate exposure doses of individuals., At
best, uncalibrated meters can detect the presence of radiation and measure
the relative intensities from one location to another or from one time to
another, Thus dose rate meters cannot readily be used in exposure control
procedures, but are suitable for measuring the effectiveness of decontami-
nation and other radiological recovery operations, Calibration equipment
is being made available to states by the Federal Government on the condi-
tion that states implement a calibration pregramlz but the problem of
measuring dose in a variable dose rate environment remains,

The second requirement for dose control is a record system, prefer-
ably on an individual basis {perhaps like the vaccination records of world
travelers). These records would be required for the effective use of
countermeasures requiring dose control and could be used to determine the
feasibility of any proposed postattack recovery operation relative to
unused allowable dose of the individuals or group involved.

All dosage control plans and operations must consider the total
exposure dose for each individual to ensure that a given expenditure of
unused dose, together with past and anticipated future exposures, will
remain within the allowable lifetime exposures {exceptions to this degree
of control should be based on an evaluation of all hazards associated with
a given situation).

Management of postattack radiation dose control is a local ecivil
defense function. Local management groups should have the preattack
capability of planning dose-measuring procedures and establishing record-
keeping systems for use in the postattack period {as well as during the
shelter period). ‘

Food and Water Contamination Control

The magnitude and the nature of controlling food and water contami-
nation are related to (1) the general level of attack sustained and {(2)
the postattack standards for maximum internal (absorbed) doses to the
surviving population, Realistic internal dose levels may be determined
sometime diring the early postattack period so they are consistent with
the availability of food and water needs of the survivors and their pre-
vious exposure doses. Although biological effects from the contamination
of food and water are not expected to present more than a secondary health
problem, it may be desirable to minimize the intake of radionuclides in
the long term period to minimize possible health problems.
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The primary early postattack food and water contamination problem
is concerned with the intake of soluble I3l in water and milk, and the
possible consequent damage to the thyroid glands (primarily in children),.
The problem could arise as a result of drinking water from shallow im-
poundments or from river~draining watersheds having very high fallout
levels.26 Methods for countering this hazard are well known; and in all
known cases, the hazard from internal doses is very small compared with
that from external doses,

Contamination of surviving processed packaged foods is unlikely 1f
the container is intact and if reasonable care is exercised in removing
the contents for preparation. Long term food contamination problems are
concerned with elimination of long-lived radionuclides, such as sr90 and
C5137, from the human food chain. This secondary health problem could
be part of the overall agricultural management, which would include the
monitoring of foodstuffs produced in certain regions that received high
levels of fallout and allocating food distribution for current needs.
For example, if the food production exceeded the demands, the more highly
contaminated foods could be fed to animals or be discarded. Also, once
excess production was assured, the more highly contaminated land could
be left fallow.

The USDA and DHEW are best qualified to carry out preattack planning
and preparation of food and water contamination control countermeasures.
Local civil defense organizations could assist in applying the postattack
assessment techniques.

Medical Recovery

Medical recovery, like nearly all types of postattack recovery,
depends on the adequacy of preattack planning and preparation to support
postattack activities. Medical doctors will be in seriously short supplv
to cope with postattack casualties where the patient-to-doctor ratio may
be as high as 1,700 in some areas. 27 The pool of medical skills may be
a.mmented by dentists, veterinarians, registered nurses, pharmacists, and
others with knowledge and skill in medicine gained from preattack experi-
ence and training.

Medical Supplies (Stockpile)

The medical supply industry is one of the most vulnerable of indus-
tries if major cities are attacked. The production of a number of very '
critical drugs could be practically nonexistent following attacks on
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cities,? These drugs include those for the treatment of attack casual~-
ties and those for the treatment of chronic diseases. The medical supply
industry may be incapable of meeting the demands placed on it for many
months after attack. A shortage of drugs could produce a small increase
in deaths among attack casualties and a more serious increase in the
death of survivors requiring drugs for chronic disease. A well-planned
medical supply stockpile is essential if other surviving medical facili-
ties are to be used to their fullest potential,

The development of a medical supply stockpile should be managed by
the Office of Civil Defense in coordination with DHEW since it is a very
expensive, special purpose program that must be parallel to other civil
defense efforts. The stockpile size and dispersal should at least be
consistent with the capabilities of surviving physicians--the probable
limiting factor in postattack medical care.?” Austere inventories of
pharmaceuticals 'that should be stockpiled for emergency hospitals have
been prepared.28 ‘

Postattack management of the stockpile should be divided among sev-
eral levels of the civil defense organization. During the first 30 days
after attack, the local civil defense organization could assure prompt
allocation to meet current requirements, Management at later times should
be at higher levels that have a suitable inventory control system for
determining national resource requirements; organizationally, the manage-
ment of this system should be the responsibility of a DHEW agency,

Medical Treatment

A large number of blast fatalities could be averted if prompt,
thorough medical treatment could be provided for the injured. Unfortu-
nately, if cities are attacked with megaton-yield weapons, relatively
few of those who might be saved could receive treatment because of basic
limitations {fallout, debris) on movement needed to unite patients and
physicians,

A triage operated by the most experienced physicians, and the use of
emergency facilities and auxiliary and paramedical personnel could extend
medical treatment to a much larger group,zg Several auxiliary grcnps39‘33
are capable of augmenting the inadequate supply of physicians available
to give postattack medical treatment. An extensive first 31634 and self-
help35 program should be useful in the first few postattack days when
many injured people will not be able to get skilled medical attention.

Management of medical treatment during the early postattack pericd,
consists current1y5 of local public health departments and Office of
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Civil Defense organizations directly supporting the requirements of sur-
viving physicians. Many postattack activities of physicians will be
guided by currcnt plans developed by county medical societies (and devel-
oped nationally by various groups within the American Medical Association),.
However, local civil defense organizations may be required to regulate

the activities of medical personnel to the extent that facilities for con-
tinuing medical treatment will be available.

After the first week or two, when most emergency treatment of the
direct effects is no longer required, the medical treatment problem will
be corrective procedures for casualties having incomplete emergency treat-
ment, minimal support treatment of fallout casualties, normal health care,
and preventive medicine. During this period, the management of medical
treatment should pass to public health agencies at all levels,

Housing, Health, and Welfare

A major problem that could occur in targeted urban areas is that of
a large fraction of the surviving population who may not have housing
after leaving shelter. If good fallout shelters are provided, about one-
third of the national survivors may be homeless. In some damaged cities,
the ratio of dwellings to survivors has been estimated to be less than
one-fifth of the preattack ratio of dwellings to resident;s.4 This loss
of homes (including clothing and other subsistence items) will result in
a severe welfare problem in most damaged communities, However, if good
fallout shelter is not available and the cities are not attacked, there
may be an excess of postattack housing due to fallout fatalities. The
initial postattack problem is first to locate available spaces that are
near water, food, and other necessities, and then effect the required
relocation of survivors., Special lodging must be arranged to meet the
needs of the aged, infirm, and very young. '

The primary countermeasure in the initial recovery period is to
move survivors out of damaged areas to lodging in undamaged or lightly
damaged areas. Although some lodging is available in hotels and motels
most lodgingAwill be found in private dwellings in peripheral areas around
targeted cities. The more fortunate survivors may have to share their
homes and clothing with those less fortunate for some time in the post-
attack period. No detailed studies have been made on how these opera-
ticns might be carried out within the scope of a la—ge scale nuclear
war,

During the survival period, emergency housing and utilities would be
developed in damaged areas. Many months might be required to meet local
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survival requirements, even on a very austere basis. Part of the problem
could be solved by migration to undamaged areas., In some cases where the
damage encompasses the whole urban area, it may have to be abandoned for
an extended period after an attack. ‘

Although major problems could occur in the movement of people {par-
ticularly through debris) to undamaged areas, the problems could be solved.
Probably the worst problems could exist in California where 76 percent of
the people live in a few large vulnerable metropolitan areas, and the
remainder live in many small widely scattered communities, Although some
survivors would move several hundred miles, most cnuld find adequate lodg-
ing {two people per room in private dwellings) within 100 miles of home. 4

The movement of survivors from damaged to undamaged areas has not
been studied sufficiently to outline the requirements for carrying out
the countermeasure, C(learly, a command control and communication system
must be available to direct the flow of refugees to adequate housing.
Where local moves are required, most able-bodied people can move on foot;
but for longer distances, as in California, transportation is required,
Debris problems have not been studied Lo ascertain the requirements for
debris clearance to facilitate population movement, ‘

The information required to solve the postattack housing, health,
and welfare problems includes knowledge of the location and status of
refugees, the location of usable lodging, and the nature of the environ-
ment between the locations. Communications are required, not only to
gather the necessary information, but also to disseminate movement in-
structions to the survivors, A major command and control system is re-
quired to coordinate the effort of housing people and carrying out the
associated welfare tasks.

Housing, health, and welfare problems will be urgent ones in the
postattack world and must be resoclved by the local civil defense emer-
gency argénizatien, Guidelines for conducting these operations are being
developed by the DHEW. The responsibility for resolving financial prob-
lems associated with the development of postattack housing and utilities
falls within the Housing and Home Finance &gency.5

Sanitation
Damage to local water and sewage systems, could result in disruption
of the normal sanitation systems. Areas receiving high levels of fallout

may also suffer sanitation system disruptions from personnel casualties
or denial of access in a radiclogical environment.
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In general, sewage systems will be operatioral in areas where the
water system is opera'.snal, although the treatment plant may nnt be oper-
ating. The loss of treatment plants should not be a hazard over a short
period, as the plant can be bypassed. The loss of lift pumps may result
in stoppage and overflow of sewage, but need not be a serious problem over
a short period if a sump can be arranged.

Alternate means of supplying minimal requirements of water are by
truck, firehose, or surface laid irrigation pipe. In most areas, latrines
can be dug and refuse can be buried. In some cases, however, it may be

necessary to evacuate heavily built-up areas in which water and sewage sys-
tems cannot be recovered.

The resolution of the sanitation problem would require decisions on
which countermeasures to use., Detailed knowledge of the local situation,3
particularly the locations of knowledgeable persons and maps and diagrams
of the preattack system, would be needed for assessment of damage. The
repair of surviving facilities would require skilled manpower and supplies.
Communication systems will be required to gather data on the situation,
direct repair activities, and disseminate the necessary countermeasures
information to the survivors,

Since the primary sanitation problems would occur during the post-
attack recovery period in cities suffering from blast effects, the prob-
lem must be solved through the joint efforts of local civil defense, utili-
ties, public health organizations, and refuse collection agencies.

Disease and Pest Control

In the wake of a nuclear attack, a substantial increase in communi-
cable disease can be expected. The incidenze of upper respiratory infec-
tions, and possibly of enteric diseases (unless acceptable sanitation
facilities are available), would be wide spread among people crowded into
public shelters for several weeks. People subjected to significant but
sublethal doses of radiation will probably have an increased susceptibil-
ity to disease. Refugees crowded into reception centers and doubled up
in undamaged homes will have increased exposure rates to disease. People
living in damaged or makeshift dwellings or in buildings without heating
systems, will suffer from increased exposure to the elements. The break-
down of sanitatiocn systems, delayed burial of the dead, and damaged struc-
tures would lead to an increase in the insect and rodent population,
Shortages of chlorine and other treatment chemicals may decrease effec-
tiveness of water purification even in undamaged areas., Jerry-rigged
food processing plants may result in reduced sanitation standards. The
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effect of these factors, singly or in combination, on the health of the
survivors or on their capabilities to perform postattack recovery tasks,
is not well known., Some studies of these problems have been made ., 36-38

The primary countermeasure to these effects is a substantially in-
creased public health program directed toward each problem. The specific
countermeasures include restoration or improvisation of utilities, evacu-
ation of people from untenable dwellings, welfare programs to provide cloth-
ing and bedding, burial of dead, and use of pesticides {prebably requir-
ing preattack stockpiling and increased efforts in normal public heslth
measures), Preattack and postattack immunization {probably requiring
stockpiling) against selected diseases could substantially reduce the
problem if encugh people could be immunized,.

There will be little choice but to follow most of these countermea-
sures, Although an increase in the incidence of communiiable disease is
inevitable in the postattack environment, a concerted public health edu-
.cation and immunization program could help avert epidemics that might
jeopardize the postattack recovery program., To carry out a program of
this magnitude would require trained manpower, stocks of pesticides and

vaccines, and spare parts and equipment for the restoration of utilities,
A general immunization program would probably involve such an expensive
stockpiling program that a cost-effectiveness analysis would be required
to determine its utility.

Local civil defense, welfare organizations, and the utilities
will be major participants in the control of disease through the survival
and early recovery pericds.s The major problems would occur in damaged
areas, but problems will also exist in areas of heavy fallout, as well as
areas with a high concentration of relocated survivors,

Disposal of the Dead

Dead bodies provide a disease focus for insect and rodent vectors,
as well as psychological and esthetic problems in the postattack environ-
ment. From the public health standpoint, it is desirable (but probably
not critical) to dispose of the bodies that are in or near inhabited
areas at an early postattack date.

Clearly, normal mortuary procedures will not suffice in cities suf-
fering from blast damage; mass burial will be reguired. Little immediate

effort could be expended on identification where the casulty ratio was
high., An army ”ésgtag“ system might assist in identification.
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Burial will require consideratic manpower for a short period during
the initial recovery period. This manpower may be difficult to recruit
without martial law, Heavy equipment will be necessary to dig mass graves.
Face masks, boots, and protective clothing were found useful at Hamburg,39
and may be useful for other applications after a nuclear attack.

The only management problems that arise in connection with burial
would be selection of the cemetery site and recruitment of men and equip-
ment, Burial is probably not sufficiently urgent to incur any significant
fallout hazards. Management of registration and disposal of the dead after
a nuclear attack is currently a responsibility of DHEW. S

Ecological Recovery

Restoration of the balance to natural life cycle systems is a gradual
and long term ad justment that is beyond the scope of immediate postattack
survival and recovery.4 However, consumption of the preattack resource
stockpiles (e.g., food supplies) should be coordinated with the listed
countermeasures for ecological recovery (Table 1) to replenish the stock-
piles.

Economic Recovery

The postattack period must be used to establish a sound basis for the
recovery ot an austere version of the prea*tack economy. This will require
Judicious allocation ofi human and material resources under some system of
control and incentive compensation. Government information and planning
capabilities can be used to establish the goals and to suggest the means
of accomplishment. Government confiscation of industry should not be neces-
sary (and probably would not be possible if the government is carrying out
effective social recovery countermeasures), if incentive compensation for
normal corporate survival and goodwill are provided.

Debris Clearance

Debris will certainly impede many postattack recovery operations in
blast and fire areas. Clearance of debris will be essential to the suc-
cess of many recovery operations ranging from early rescue, evacuation,
or supply missions to the later salvaging and reconstruction of industrial
sites.

Unfortunately, the studies of debris production and clearance have
been primarily concerned with heavily built-up areas subjected to high
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overpressures, Postattack areas of primary interest may be the fringe
areas, subjected to lower overpressures, where significant numbers of
people and resources night survive, In these'impertaat fringe areas,
debris clearance will he concerned with fallen trees and utility poles.
which can be cleared with light road maintenance equipment., In most
cases, the first debris clearance operations would involve the establish-
ment of access routes {clearing, but not moving the debris more than
necessary).

The clearance ot debris in iniznd waterways is particularly impor-
tant, Debris from a few bridges, dams, or canal locks {which may be very
difficult to clear) could tie up a great deal of shipping on inland water-
ways, The techniques for clearing the debris from these heavy structures
in a short time is not well established, and the alternztive countermea-
sure of bypassing blocked areas would rot usually be feasible,

Debris clearance will generally require very substantial amounts of
manpower and heavy equipment. The large effort involved will require
careful planning in radiological envirconments ferkproper dose controls.
Beyond the immediate emergency application in support of other postattack
countermeasures, debris clearance on an extensive scale will have to await
decay of radiocactivity or will have to be done only in areas free of fall-
out.

Management of debris clearance operations should be the responsibil-
ity of local civil defense units who coordinate municipal and private
capabilities for debris removal, After the establishment of access, a
second stage of debris clearance operations shoula involve the clearance
of the debris around recoverable vital facilities. More extensive debris
clearance operations may be undertaken after survival has been assured
and permanent recovery of an area is indicated.

Damage Repair and Salvage of Equipment

Massive nuclear attack may leave extensive damaged but repairable
areas on the pe. :(phery of target areas. Materials, equipment, and man-
power for repair work will be more limited and the demand greater than
under normal conditions. The magnitude of the postattack damage repair
problems may well make il the major activity after emergence from shelter;
it will utilize the full capacity of the construction industry plus all
assignable sectors of the labor force. )

Early postattack protection of equipment to prevent its further
deterioration could reduce both the time and effort required to restore
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industrial production. Planning and providing suitable materials (canvas
or plastic cover and preservatives that can be painted or sprayed) must
be done in the preattack period. Relatively inexpensive precautionary
measures of this type could ensure the continuing usefulness of vital
equipment when its repair or replacement could be delayed.

Because of the potentially heavy demands of postattack damage repair
on surviving human and material resources, effective management of resource
allocation would be very important with respect to the achievement of re-
quired recovery tasks. Requirements for national recovery must be quickly
asscssed and detailed recovery scheduling delegated to state and local
agencies. At the local level, the general requirements for repair will
be building materials (particularly glass or suitable substitute) and
manpower. Under current policy and guidance,5 the repair of recoverable
ins:strial facilities is the responsibility of the owners. Further ana-
lys€s of the problem are needed to verify whether this policy is consist-
ent with achieving, most e€ffectively, the recovery of the needed damaged
industrial resources.

Stockpiling Raw Materials, Tools, and Finished Products

Although the continuous maintenance of large preattack inventories
of finished products could be hopelessly expensive, certain items for use
in the immediate postattack period should be stockpiled. Beyond these
immediately useful items, stockpiling should concentrate on the assurance
of production capability and essential supporting raw materials. Since
many industries need products from other industries, the resulting pro-
duction chain requires maintaining stockpiles for all production capabili-
ties of the chain.

Achieving desired stockpiles in industry may require federal sub-
sidies as incentives; the cost of producing and maintaining a not-for-

sale inventory and the cost of local inventory property taxes may require
compensation,

A desired balance among stockpiles of raw materials, tools, and
finished products should be established by preattack planning. Present
preattack managemert of stockpiles rests with the Office of Emergency
Planning.5 However, Office of Civil Defense and BDSA should take an active
part in preattack policy determination and in the postattack dispersal of
surviving stockpiles, Technical analyses on a continuing basis would be
required to provide guidance on the kind and quantity of these stockpiles.
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Resource Allocation

The survival of the economy after a massive attack would be highly
dependent on efficient use of every available resource., This requires
careful allocation of all scarce resources and highly skilled manpower,
equipment, and facilities among alternative production activities, geo-
graphical areas, and time schedules. Detailed planning and management
efforts generally would be required to bring resources together in appro-

priate combinations so as to avoid bottlenecks, delays, or other instances

of faulty timing; and to avoid the use of resources on unessential pro-
duction or on other activities that may degrade the chances of economic
survival. Careful, smooth, and efficient resource allocation is vital
to the conduct of recovery operations at the local levels,

Management of resource allocation regquires coordination among many
federal agencies, each responsible for some segment of the total re-
- sources. Some agencies having emergency planning roles are: Departments
of Commerce, Defense, Interior, and Labhor; DHEW and USDA; and NASA. S

Preattack coordination should probauly be by the Office of Emergency Plan-

ning. Postattack coordination at federal, state, and local levels will
be required over an extended period to guide the overall recovery of the
national entity in the postwar world.

Restoration of Corporate Management

As mentioned previously under Dispersal and Recovery of Capital
Resources, some steps have been taken to plan for the survival and con-
tinuity of corporate management for a few industries.14-16 These plans
generally provide for succession of company officers, as well as a com~
munication system for postattack instruction and the guidance of surviv-
ing employees., The tacit assumptions in most plans are that corporate
records will be preserved and that a sufficient number of key personnel
{efficers,tdirecters, and others) will survive to meet the legal manage-—
ment quorum requirements of their incorporation charter,19

Current responsibility for the restoration of corporate management
rests with the corporation, acting within the restraints of its bylaws,
A desirable postattack expedient would be uniform state laws similar to
the present New York State Emergency Defense Act, which permits the adop-
tion of emergency bylaws io supersede normal bylaws during periods of
emergency. )
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Economic Control Techniques, Compensation for Loss,
and Reorganization of Commercial Capabilities

These countermeasures may not be widely applicable during the post-
attack survival and early recovery period. However, if techniques are
available, some basic preparation for the later use of countermeasures
can be made, The assessment of surviving population and resources for
input for more effective application of these countermeasures would be
particularly useful,

Social Recovery

Abnormal behavior of distraught survivors in times of disaster makes
knowledge of social recovery countermeasure effectiveness the most uncer-
tain of all the countermeasures listed in Table 1. However, through the
study of human behavior during periods of extreme stress at individual,
group, and organizational levels, much knowledge can be obtained that is
applicable to individual and social aspects of disaster behavior. Although
present behavioral research may not provide solutions to the total post-
attack social behavior problems, it has reached the point where "selective
management (of research) by mature and perceptive scholars is essential
if we are to proceed beyond the 'interesting hypothesis' stage. 40

Each of the social recovery countermeasures is based on continuation
and reestablishment of the preattack status. The expected magnitude of
all postattack social recovery tasks is so large that welfare and political
agencies will, at best, provide administrative guidance only for self-
help implementation of the countermeasures. Some estimates of these
problems and techniques for their management are suggested below,

Individual Rehabilitation

Each survivor in the postattack period may have a need for rehabili-
tation with respect to medical care and occupational training, Large
numbers of sick or injured survivors may suffer from specific physical
handicaps or from mental and psychological disturbances of preattack or
transattack origin. Occupational training may be required because of
destruction of the normal work place or emphasis on new work demands
generated by the postattack environment. Housing may be needed for short

term survival, support of postattack countermeasures, and new occupational
requirements,

Preattack study of these rehabilitation requirements is difficult but
very desirable, All alternative countermeasures should be considered so as
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to cope with the potential postattack constraints of shortage of trained
personnel and facilities and the generally poor or degraded living condi-
tions that may prevail, A general policy should be to make everyone as
useful and self-supporting as possible, within the limits of postattack
rehabilitation and organization.

Management of individual rehabilitation should be in the hands of
state and local welfare agencies, with assistance and guidance from fed-
eral agencies such as DHEW and the Department of Labor.5 Centralized
facilities would be desirable for specialized medical and psychiatric
care to ensure the best use of surviving skills., Similarly, central
facilities should be used for unusual types of occupational training of
national importance., Vocational training programs are discussed in a
later section. -

Adaptive Community Organization

The postattack community environment would show general deteriora-
tion in the standard of living. An additional complication would occur
in solving problems of local government, There would be a disruption of
normal mass transportation and movement of private autos and delivery
vehicles, Further complications could include an immediate shertage of
consumer goods, community and comnercial service personnel; housiag,
schools, and recreational and other facilities, )

Adaptive community organization may be carried out by the widespread
organization of volunteer groups to cope with specific local needs., Im-
provisation using locally available resources and local training, experi-
ence, and ingenuity should help to improve general morale of the survivors
by encouraging broad participation in vital community activities,.

Management of all such community affairs should be under the contreol
of local governments, with advice and support from higher authority., The
self-help at the community level aspect of this countermeasure indicates
that nreattack plans should be made to meet a major part of the physical
postattack requirements. Aid from state and federal government or from
neighboring communities will be uncertain, particularly at early times
after attack.

Reconstruction of Family Units

Since the family is the basic unit of our society, its preservation
or reconstruction in the postattack period is vital to restoration of
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maximum individual performance and a societal structlure. Depending on
time of attack, warning, evacuation, and other such factors, there could
be many broken families. The invasion of privacy from sharing housing
and the weakening of social restraints from general deterioration of the
social structure could cause further strains on family integrity.

No good substitute exists for the family unit. Its physical recon-
stitution must be aided and supplemented by restoration of normal politi-
cal and social forces., The basis for family structure in religious and

legal sanction and in social, educational and psychological pressure must
be maintained.

Management of family unit reconstruction should start with the iden-
tification and location of the broken family. This would involve the
operation of central locator registers, first at local levels and pro-
ceeding to state and national levels as required. A system must be set
up to register all survivors, possibly as a broadened function of the
Social Security system or Post Office Department., Central registers’
could also be made to serve many postattack countermeasures that 1ﬁvolve.
manpower in planning and implementation.

Provisions for Orphans and Broken Families

After a nuclear attack, there will be large numbers of orphans, aged
dependents, or family members detached from family units. Some will be
temporarily detached until they can be reunited through a locator register
system, while others, due to casualties, may be detached permanentiyﬂ' Many
surviving fragments of broken families will require institutional care pend-
ing adulthood or restoration to a family unit. Assistance will also be
needed in finding employment, day care for children of employable parents,
living quarters, counseling from social workers, or other aid. J

Management of this countermeasure must be at the local level, with
assistance from staffs of state and federal agencies for counseling and
guidance or for maintenance of specialized and cenctralized institutions.
Preattack preparation will be especially important for efficient and prompt
handling of the flood of temporary cases in the early postattack period.

Continued Education of: t'ie Young

Although the primary importance of all forms of education is of long
term significance, there will be some early postattack benefits derived
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from continued education of the young. These relate mostly to keeping
the young usefully employed to counteract potential juvenile delinguency
and antisocial behavior. An imbalance of facilities and students may
exist if the normal concentration of school buildings in cities is de-
stroyed while the school age population is saved by shelter or evacuation.
The judicious use of surviving educational materials and improvisation
may help meet the needs. The use of marginally trained teachers, or

even older students, may alleviate the teacher shortage.

Curricula should be analyzed with respect to postattack reguire-
ments, Perhaps the physical rebuilding of the postattack world will
regquire emphasis on trade skills rather than on normal academic curricula,

Management of education should be a continuation of preattack admin-
istration by local school systems, assisted by the usual school boards,
PTA, and civic groups. State and federal guidance should be provided
as needed.

Skill Retraining for Segments of the Labor Force

As previously mentioned, large segments of the labor force may be
unemployable because of shifts in demand that have deemphasized their
industry, locality, and skill, or because of changes in technology or
practice, To reemploy these groups, a major training program will be
necessary. Rather than allow unemployable skilled labor groups to drop
into the pool of unskilled labor or remain unemployed, steps should be
taken to adapt their potential skills for current use.

Management of this training program involves many different ele-
ments at several levels of government organization. A few of the train-
ing techniques are on-the-job training by private enterprise, specialized
training in public school systems, and federally supported and managed
specialized training. Overall labor requirements essential for reestab-~
lishment of the national economy should be determined, but individual
choice in relation to need and potential should be considered.

Reconstruction of Government and Democratic Politizal Processes

The functioning of postattack governments and political processes
will be hampered by many factors: physical, economic, legal, political,
and sociclogical, Physical disruption from casualties and general un-
certainty of the government's capability to cope with the postattack
environment could undermine confidence in and respect for government
activities.
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The appropriate agent for reconstructing federal, state, or local
government is the surviving part of that government itself. External
help, below the federal level, would be required only in the event of
complete breakdown of succession, In these cases a government would take
over or seek to reestablish inoperative units at the next lower luvel of
organization, Preattack planning and training in postattack operational

procedures are vital if all levels of government are to survive a nuclear
war,

A democratic government, relying on free elections and due process
of law for its existence, must promptly reestablish itself. A government
"ot the people" requires that its constituents be properly identified,
located, and advised so they could participate in dericratic political
processes, The use of a survivor locator register would be essential to
the effective operation of the postattack government.

Maintenance of Valued Social Institutions

In periods of crisis, there is a tendency to be impatient with in-
stitutions and safeguards of intangible significance that appear to stand
in the way of quick solutions to pressing and immediate threats to sur-
vival, These institutions include all individual rights, guarantees, and
liberties, as well as legal and social pressures opposing or penalizing
unfair, selfish, or dangerous activity contrary to the welfare of the
community. The preservation of traditional principles of liberty; equal-
ity under the law; equal opportunities to earn a living, to marry, to
worship and to gain an education with individual capabilities are essen-
tial for maintaining the sound basis of our system., Crises can produce

many pressures and subtle changes likely to undermine these principles
and the institutions that support them.

Maintenance of valued social institutions must be managed by local,
state, and federal governments. The judiciary has first responsibility,
but other branches have an equal responsibility to support the courts by
avoiding the abuse of emergency powers that undermine the valued institu-
tions. An alert public and informed electorate, whose judgments are based

on a wide dissemination of facts, can contribute to the survival of our
way of 1life.
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CONCEPTS OF AND APPROACH TO POSTATTACK RECOVERY MANAGEMENT

Concepts

In general, effective management practices and organization should
be derived from analysis of the activities that are to be managed. In
tie case of postattack survival and recovery countermeasures, management
must be able to! (1) Assess the situation and define the problems to be
solved, (2) select countermeasures that are appropriate to the postattack
situation, (3) evaluate the potential success of these countermeasures
within the limits imposed by the available surviving human and material
resources and the survival requirements, and (4) implement a formulated
recovery plan. An intermediate internal management function includes
decision-making with respect to selection of the alternative possible
actions and the available means to gather, process, and disseminate
information.

In the early postattack period when establishing the bhasis for con-
tinued survival is of immediate concern, minimal measures would include
avoiding further fatalities and alleviating basic environmental hardships.
When these measures are accomplished, other measures for the recovery of
economic potential and social functions may be initiated. In all cases,
the potential capabilities to perform all the recovery operations must be
greater than survival needs; if they are not greater, secondary fatalities
will occur and the base for continued existence will be further degraded,

Basically, the questions that a postattack management system must
answer are:

What to do?
When to do 1it?
How to do it?
Who will do it?

L I

"What to do"” is established by the available resources, the needs and
desires of the survivors, and restoration requirements of systems essential
to survival and recovery. At early postattack times, individual biological
needs of water, food, health and sanitation, and housirg must be provided.
Socio~-economic system recovery must be implemented to the extent that long
term recovery goals will be achieved. Management functions include the
determination of what these needs are and what must and what can be done
to fulfill these needs. The postattack situsation and recovery goals are
rajor factors that will determine what should be done in a given aresa,
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"When to do it' is also established on the basis of survivor needs
and situation conditions; part of management function includes the deter-
mination of when a survival requirement must be met and, from this, the
development of plans for the scheduling of countermeasure options. Early
postattack scheduling is critical and must be geared to survival and re-
covery requirements; after survival is assured, the selection of the eco-
nomic and social functions to be recovered may be less critical, Sched-
uling decisions at any time may include consideration of the ultimate
system effectiveness; to avoid wasted effort or resources, temporary
measures should be considered for long term usefulness,

"How to do it" is established by the nature of the recovery task and
the procedural details of the countermeasures, The role of management is
to make decisions for the implementation of the scheduled countermeasures
(including detailed coordination of surviving skills and materials with
supporting activities such as communication, transportation, and equip-
ment). In addition, management functions include the evaluation of opera-
tional results for further planning as the operations are carried out.
Behavioral factors generally would be included under this item,

"Who will do it" is established by both the postattack activity
required and the survivors available to carry it out. 1Ideally, work skills
should be matched with recovery tasks, but this may be difficult to do,
particularly in the early survival period when self-help with autonomous
local management may be the only effective method of countermeasure im-
plementation. During the later recovery period, interchangeability of
skills will be less important because of the decreased urgency to get
the job done,

About six general levels of management authority may be identified
from the various levels of responsibilities of government agencies and
other organizations as described in the National Plan,® These are:

(1) single shelters, (2) shelter groups, (3) cities or parts of cities

and counties, (4) states, (5) regions, and (6) national. None of these
levels appears to be generally suitable for the planning, organization,
and management of postattack countermeasures. However, most of these
levels of responsibility coincide with existing levels of governmental
authority and control that must be incorporated some way into any proposed
postattack recovery management system. And since existing levels of gov-
ernment are always associated with defined land areas, one aspect in any
consideration of the organizational system i.ust be land area witlL speci-

fied boundaries that correspond to some degree with existing jurisdictional
authority,.
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With respect to the preattack planning of postattack countermeasures,
a maximum area would likely exist for which a cadre staff could make de-
tailed and accurate plans, However, the area size could vary depending
on the type of countermeasure and the characteristics of the area. With
respect to the conduct of postattack recovery operations, a suitable area
for management would be an area over which a single set of postattack re-
covery options would be applicable. Generally, this area would be larger
than the area around a single shelter because the manpower and other re-
sources would not be sufficient to make a meaningful separate contribution
to the recovery of a larger region and, in addition, most vital supplies
and facilities wouid not be co-located with single shelters (at least not
in the current shelter program). A maximum operational area would also
exist within the concept of restricting the area size on the basis of
minimizing the number of recovery counterpeasures that apply to a given
postattack situation, Under this concept, the selection of the "what to
do" alternatives would be simplified and the management of the recovery
operations would be easier than it would for an area in which all post-
attack countermeasures would have to be employed simultaneously (or in
an ordered sequence). In general, the area sizes where application of
this concept is possible would be less than the area covered by most
large cities and would probably be larger than areas covered by shelter
groups,

Some indication of suitable planning operational area sizes may be
derived from data for a 5-MT land-surface detonation given in Reference 2.
In that report, the various affected areas where postattack operations
are feasible are given as follows:

1. Radep Area (fallout only)
2. Damaged Area (blast and thermal or fire, no fallout)
3. Radep and Damaged Areas {all effects)*

4. ‘Free Areas

The smallest affected areas with a given postattack situation cate-
gory are the damaged areas and the dém&ged areas that also receive fallout.
- The estimate of the width, or depth, of the circular damage area is
3 miles in the crosswind direction and almost 5 miles in the upwind direc-
tion. The outer boundary of this region would generally be determined
by the fire perimeter and the innasr boundary by the deposition of fallout,
The width of the circular band where the blast damage would be very severe

* This category is not given separately in the referenced report,
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and where the fallout levels would be very high is estimated to be between
2 and 4 miles, The suter perimeter of this area coincides with the inner
boundary of the damaged area and the inner boundary is where complete
destruction of all above-ground structures would occur,

To minimize operational control difficulties, the operating areas
should be more in the shape of squares than in the shape of leng thin
rectangles, If in the general shape of squares, the above estimates
indicate that suitable area sizes would be between 4 and 25 square miles.
Perhaps reasonable average sizes for the operational areas would be
between 10 and 20 square miles for urban areas; and, in rural areas, the
township jurisdictional area might be assumed for the operating area
(communications and operations over a whole county in the Radep situation
would probably not be easily accomplished in the first few weeks to a
month after an attack). To accommodate the stated policy by which in-
dustrial and military organizations are to provide their own individual
plans and preparations, the larger industries and military installations
could be designated as separate operating areas. For some of these, the
operating area could be less than one square mile. '

Once established, the operating area cadre staff, as part of the
planning organization, could serve as the focal point at which detailed
preattack planning for the postattack recovery of the resources of the
area would occur, receiving guidance from city (and county) levels of
supervision, The operating area organization would, in turn, coordinate
plans and provide guidance to shelter groups and individual shelter com-
manders.

As part of the operating organization (during and after attack) the
operating aree staif would be the lowest organizational level at which
damage assessment data would be accumulated and processed. It would be
responsible for identifying the damage category of the area and for se-
lecting the recovery countermeasures applicable to the area, depending
on the available resources in the arez. Operations within the area would
be under the control of the operating area commander and the commander
would be the point of communication with adjacent areas and with higher
(city or county) echelons of the organization for cooperative and larger-
scale recovery operations,

The ideal evolutioh of the operating organizatior and its operations
would be for the operating areas to be capable of ind pendent action where-
actions are feasible at early times after attack (and of receiving or
giving assistance to adjacent areas) and at later times, where the city
or county organization has the capability for directing larger scale
operations, to be assimilated within the scope of these longer term
recovery efforts. Further evaluation of postattack operations is needed
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to establish the stage of organization development that should be in
effect when postattack recovery operations are to be initiated in a given
situation., Other factors that require consideration in the definition

of the operating areas include population density, land use characteris-
tics, and general effectiveness of the available shelter system.

Early postattack survival measures at the local operating level are
applicable to all levels of authority for physical survival of the system
{i.e., at least in areas where recovery potential existed). Beyond en-
suring their own survival, upper levels of management would be integrated
into their local shelter group to provide the management functions for
recovery operations.

After an operating postattack management system has been established,
staff functions at all management levels should be pursued, within the
scope and detail of required responsibility, as follows:

1, Collect data for assescsmént of the situation

2. Process data, assess situation, transmit assessment data
3. Develop survival and recovery criteria for the assessment
4.

Derivs plans for recovery operafiaas, and options thereof,
for decision-making

5. Communicate decisions to operational groups {(and to other
levels of organization)

6. Collect data on operations, {(i.,e., repeat from item 1 as
necessary).

Detailed data on the physical situwtion may be obtained from single
shelters or special reconnaissance missions. The initial data probably
should be summarized and evaluated at the group shelter level, Upper
management level functions would ccnsist primarily of coordination effort
to effectively plan countermeasures for recovering activities of larger
scope {communication, transportation, utilities). Detailed implementa-
tion of these planned countermeasures, however, might be under control
of the group shelter management.

, Two types of personnel would operate at each management level,
Functional staff groups would perform the six major staff functions given
above. Top management functions would be concerned with the decision-
making and plan selection, and with changes thereto, from evaluation of
data on the operations for future recovery actions, Decision-making
capability could be improved through exchange of information among various
areas of the country.
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Avpproach

An approach to the development of concepts for the management of
postattack countermeasures and the associated organizational character~
istics is tn consider, in some detail, the system of operations to be
performed.

In any area or region, the system of operations would consist of one
or more of the countermeasures listed in Table 1. Generally, some options
in the selection of the countermeasures would be available, depending on
the particular situation existing at the beginning of the postattack
period. For those countermeasures whose techniques and performance are
understood to the degree that derivable relationships between effort and
effectiveness exist, standardized postattack recovery routines can be
developed, Where this is the case, it should be possible to determine
the potential feasibility* of a given countermeasure application (as well
as that of a system of countermeasures) for a given postattack situation,

Specification of the technical and operational parameters and the
relationships between these parameters and situation parameters, perfor-
mance rates, and survival requirements are required to develop é descrip-
tion of a standard postattack recovery routine (or scenario) for each
countermeasure of Table 1. (Although the basic data on the various coun-
termeasures will be summarized and used as part of this work, it is gen-
erally assumed that the data will be available as the result of related
efforts.) The descriptive data on the postattack recovery routines,
within the scope of the continuing study, will become part of the input
data and assessment methodology of the management staff.

When consideration is given to the recovery of specific systems, the
performance parameters of a given type of countermeasure can be expected
to be highly system dependent; this is i1llustrated by the listing in
Table 2, where some of the systems essential to continued survival are
given. While the listing of systems is in order of importance for sur-
vival and recovery, the true order or priority is situation dependent;
the procedural details of damage repair for a water system are generally
different than those for a food processing plant.

The focal point in developing management concepts is the staff func-
tions and the assessment methodology in which (1) situation data are
gathered (as inputs) and assessed and (2) recovery plans (optional) are

* Potential feasibility refers to the physical possibility of applica-
tion within the constraints imposed by manpower, time, equipment,
supplies and other similar factors, excepting behavioral factors.
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formulated or finalized for a decision to implement (as outputs), in the
manner described in the previous section. The major emphasis in this
approach is to summarize and organize available assessment methodology
and to develop new methods, where necessary, for describing the staff
functions of management at various organizational levels.

While the staff of an operating postattack organization would obtain
situation data on the number of survivors, amount of resources of various
kinds, operability of facilities, fallout levels, and other inputs (as
determined from the inputs required by the assessment methodology), simi-
lar inputis as part of the study program would be generated by suitable
damage assessment procedures. Data on systems descriptions and on the
countermeasure parameters would be incorporated preattack into the
assessment methodology. ’

Table 2

POSTATTACK SYSTEM RECOVERY LIST

Systems for Individual Survival

Water

Food

Housing

Sanitation and health
Communications

Utilities (electricity, fuel)
Clothing

Economic Systems

Utilities (electricity, fuel)
Economic controls
Reestablishment of commercial
capabilities, damage repair
Compensation for loss

Social Systems

Government process continuity
Reconstruction of family wunits
Adaptive community orgarization
Law and order

Individual rehabilitation

The initial step in the assessment methodology would be to select
the countermeasure options that are applicable to the postattack situstion
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for a given area, (In the damage assessment study case, the smallest
area might be a single census tract,) The next step would be to develop
system recovery requirements on the basis of (1) the number of survivors
in the area, (2) the amount of recoverable resources available for con-
sumption by the survivors (on a minimum survival level), and (3) the
amount of one resource consumed on the recovery of the other resources,
Then, from consumption rate data and countermeasure parameter information,
minimum required and minimum feasible recovery times could be estimated
and compared, If no favorable matching of times results for a set of
countermeasure options, continued survival in the area without outside
assistance would not be possible,

If the minimum feasible time is less than the required time, the next
step would be to develop the options and schedules on the basis of need;
the priority would follow according to the order of the minimum required
recovery times,

To develop organizational concepts and decision-guidance information,
the study format is to be further developed tuv investigate the consequences,
for the potential recovery of various systems, of decisions on the selection
of differential optional postattack recovery routines, This will require
the development of additional computational procedures for providing feed-
back information on the recovery operations.

A preliminary outline of the factors that would be considered in the
recovery of a water system is given in Table 3, Water consumption rates
are indicated and other parameters of interest are listed. Quantitative
information for the production, recovery, and consumption rate factors
may be derived from past, present or future research,41

The information derivable from the described approach includes:

1. Description of staff functions (and assessment methodology)
at different organizational levels,

2. Composition and size of staff required to utilize the assess-
ment methodology, make decisions, and communicate,

3. Type of input data required for assessment and the development
of operational recovery plans,

4, Decision-guidance criteria,
~.

S, 8Size and composition of the recovery effort as a function of
postattack situations,
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6. Recovery management preparation and training activities
that can be done preattack and during shelter occupancy.

7. Requirements of preattack preparations for postattack
countermeasures.

8. Data applicable to the derivation of the cost estimates
for postattack countermeasures as part of the overall
civil defense system.

9. Gaps in current guidance and in the available data on
postattack countermeasures,

The approach described above, and the detailed results to derived
from it, requires equally detailed input data. The detailed data on many
individual countermeasure capabilities and requirements, which data is
part of the management organization's plans and preparations to cope with
the | ostattack environment, are known from past research effort.17 Methods
for%%he implementation management of these known individual countermea-
sures can-be developed for a range of postattack situations within the
current knowledge of the effects of nuclear weapons. However, the area
of least knowledge for the management of postattack recovery is that of

selecting and implementing a countermeasures system for a specific area.

In order to manage the postattack recovery of a specific area, a data
base of survivors and resources is required in greater detail than is
generally available.42 The details of local assessment include the sur-
vivorsf locations, needs, and capabilities, as well as the physical en-
vironmental situation for all resources; these may be different for all
locations in configuration and in degree and type of damage. To meet
postattack recovery management réquirements for these diverse situations,
generalized recovery patterns should be derived, if possible, from a
serﬁes of scenarios or detailed case studies.
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SUMMARY AND RECOMMENDATIONS

A listing of postattack countermeasures was given under the six
general categories of protective, radiological, medical, ecological,
economic, and social countermeasures. Within each general category, a
series of specific countermeasures was discussed briefly in terms of its
applicability in meeting the requirements of the attack survivors to cope
with 8 range of postattack environments., The current responsibilities
for management of the specific countermeasures have been stated so as to
understand the existing concepts of overall postattack recovery manage-
ment and to serve as a possible basis for future research on postattack
recovery management concepts.

Active physical countermeasures, which are implemented at the time
~of shelter egress as required for immediate survival have been emphasized.
These survival countermeasures, whose individual effort-effectiveness
relationships are moderately well understood from past research, offer

a starting point from which functional countermeasure system management
concepts can be developed. Their .mplementation may serve as a basis for
planning and implementing other long term recovery countermeasures, Func-
tional management concepts to assess situations and to formulate, select,
and implement recovery plans can be derived from these countermeasures,
The less well understood behavioral factors of recovery, as they become
better understood through other related research efforts, can be super-
imposed on the known countermeasures.

In concept, postattack recovery management must answer the questions
of what, when, how, and who to achieve the most effective use of surviving
resources, human and material, in a countermeasures system that improves
the habitability of the postattack environment. 'What to do" 1is estab-
lished by the rescurces available to meet the needs and desires of the
survivors. 'When to do it" is also established on the basis of survivor
needs and situation conditions and helps to develop the scheduling of
countermeasure options. 'How to do it" is established by the nature of
the recovery task and procedural details of the available countermeasures,.
"Who will do it" is established by the available survivors and the required
postattack activity.

Six possible levels of postattack countermeasure management, as now
exist for many government agencies, could be utilized as a basis for staff
coordination., At each level, functional staff groups would perform the
functions of data collection and processing, situation assessment, devel-
opment of recovery criferia, and derivation of recovery plans and options
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for selection by management, Depending on the size of the survivor groups

and geographic areas, different levels of management are needed to handle
planning and implementation of countermeasures of varying scope.

The development of postattack countermeasures management require-
ments may be facilitated through use of either a selected series of post-
attack scenarios or seiected case studies. In this process, a series of
optional postattack recovery routines would be evaluated for application
to possible postattack environments., Here, situation dependent system
recovery priorities would be established for system dependent countermea-
sures. The methodologies of assessment and countermeasure implementation
for case studies would reveal decision-guidance information and func-
tional management requirements.

The described approsch requires detailed information to generate the
input data for organizing recovery operations in very localized areas
(such as a census tract) as well as for larger areas (such as a city, a
region, or the nation). The specification and organization of this input
data, and the procedures for handling and processing the data, are being
investigated as part of the current and future work on this research
task.

46

s —



2.

1.

REFERENCES

National Academy of Sciences, National Research Council, Project

Harbor (report of panel discussions and papers presented on various

aspects of civil defense), Summer Studies Center, Little Harbor
Farm, Woods Hole, Massachusetts, August 1963

Miller, C. F., Fallout and Radiological Countermeasures, Volumes I
and II, Stanford Research Institute, Project No. IMU-4021,
January 1963

The Effects of Nuclear Weapons, Glasstone, 8., Editor, Government

Printing Office, Washington, D,C., 1962

Hopkins, G, D., et al., A Survey of the Long-Term Postattack
Recovery Capabilities of CONUS (U), Stanford Research Institute,

Project No, IMU-4500, December 1936 (SECRET)
———

The National Plan for Emergency Preparedness, Edited and Published

by Office of Emergency Planning, Executive Offics of the President,
December 1964

Executive Orders Prescribing Emergency Preparedness Responsibilities

of the Federal Government, Office of Emergency Planning, Executive

Office of the President, 1963

Estimated Number of Days' Supply of Food and Beverages in Retail

Stores, U.S. Department of Agriculture Marketing Research Report

No. 577, 1962

Soil, Crops, and Fallout from Nuclear Attack, U.S. Department of

Agriculture, PA-514, November 1962

Fallout and Your Farm Food, Federal Extension Service, U.S.

Department of Agriculture, PA-515, July 1862

Your Livestock Can Survive Fallout from Nuclear Attack, U.S,

Department of Agriculture, PA-518, September 1962

Rural Fire Defense - You Can Survive, Forest Service, U.S,

Department of Agriculture, PA-517, August 1962

47




Greene, Jack C,, Personal Communication, October 27, 1966

Guide to Civil Defense Management in the Food Industry, U.S, Depart-
ment of Agriculture, Handbook No., 254, November 1963

Civil Defense and Emergency Planning for the Petroleum and Gas Indus-
tries, Volumes I and II, National Petroleum Council, March 19, 1964

Continuity of Corporate Management in the Event of Nuclear Attack,
American Society of Corporate Secretaries, Inc, and Office of Civil
Defense, 1963

Criteria for Industrial Defense in the Communications Industry,
Department of Defense and Representatives of the Communications
Industry, Assistant Secrétary of Defense (Suppiy and Logistics),
November 1960

Owen, W, L., F, K, Kawahara, and L. L. Wiltshire, Radiological
Reclamation Performance Summary, Volume 1, Performance Test Data
Compilation, U.S., Naval Radiological Defense Laboratory, USNRDL-
TR-967, October 1965

Clark, D, E.,, and W. C, Cobbin, Removal Effectiveness of Simulated
Dry Fallout from Paved Areas by Motorized and Vacuumized Street

Sweepers, U,S. Naval Radiological Defense Laboratory, USNRIL-TR-746,
August 1963

Clark, D. E., and W. C. Cobbin, Removal of Simulated Fallout from
Pavements by Conventional Street Flushers, U.S, Naval Radiological
Defense Laboratory, USNRDL-TR-797, June 1964

Wilshire, L. L., and W. L. Owen, Removal of Fallout Simulant from
Asphalt Streets and Roofing Materials, U.S, Naval Radiological
Defense Laboratory, Letter Report in Preparation

Lee, H., J. D. Sartor, and W. H, Van Horne, Performance Characteris-
istics of Land Reclamation Procedures, U.S. Naval Radiological
Defense Laboratory, USNRIL-TR-337, January 1959 '

Owen, W, L., and J, D. Sartor, Radiological Recovery of Land Target
Components - Complex III, U.S. Naval Radiological Defense Laboratory,
USNRDL-TR-700, November 1963

Meredith, J. L., and J. C. Maloney, Cold Weather Decontamination
Study - McCoy IV, U.S. Army Nuclear Defense Laboratory, NDL-TR-58,
April 1964

48




Exposure to Radiation in an Emergency, National Committee on Radia-
tion Protection and Measurement, University of Chicago, Report

-No. 29, January 1962 ~ :

Civil Defense 1965, Office of Civil Defense, Department of Befehse,
MP-20, April 1965 '

Lee, H., Vulnerability of Municipal Water Facilities to Radioactive
Contamination from Nuclear Attacks, Stanford Research Institute,
Project IMU~4536, March 1964 '

Sidel, V. W.,, H. J. Geigex, and B. Lown, "The Physiciahs Role in the
Postattack Period,’ Symposium on the Medical Consequences of Thermo-
nuclear War, Physicians for Social Responsibility, Massachusetts
Medical Society, 18962

Therapeutic Guide for the Civil Defense Emefgescy Hospital Pharma-
ceuticals, U.S. Public Health Service (Office of Civil Defense
Contract No. OCD-0S8-63-141, OCD Subtask 2421E), July 1984

“Masagemeat of Mass Casualties, Symposium of Medical Field Service
School, Brooke Army Medical Center, Fort Sam Houston, Texas,
December 1961

The Role of the Dentist in National Disaster, Division of Health
Mobilization, U.S. Public Health Service (Office of Civil Defense
Contract No. OCD-0S~63-65, OCD Subtask No. 2421D), July 1864

The Role of the Veterinarian in National Disaster, Division of Health
Mobilization, U.8. Public Health Service {(Office of Civil Defense
Contract No. OCD-0S-63-85, OCD Subtask No. 2421D), July 1964

The Role of the Pharmacist in National Disaster, Division of Health
Mobilization, U.S. Public Health Service (Office of Civil Defense
Contract No. 0OCD-0S-63-65, OCD Subtask No. 2421D), July 1962

Role of the Nurse in Civil Defense, Ohio Department of Health

Family Guide Emergency Health Care (For use with Medical Self-Help
Training Prngran) U.S. Public Health Service, 1962

Medical Self-Help Training Progrru, U.S. Puhiic Health Service,
Publication No. 1942, June 1963 ‘

49




36,

37.

38,

39.

40,

41,

42,

Salmon, R. J., Environmental Health Planning for Postattack Condi-
tions: Some Problems, Programs, and Priorities, Research Tiriangle
Institute, Durham, North Carolina, R-OU-197, April 1966

Postattack Sanitation - Waste Disposal, Pest and Vector Control

Requirements and Procedures, Engineering Sciences, Inc., February
1965

Herzog, W. T., Emergency Health Problems Study, Volume I, Research
Triangle Institute, Durham, North Carolina, July 1963

Report by the Police President and Local Air Protection Leader of
Hamburg on the Large-Scale Raids on Hamburg in July and August 1943,

Experiences, Volume I, Report I.0. (T) 45, Home Office, Civil Defense
Department, Intelligence Branch, January 1946 '

Baker, G. W., and D. W, Chapman, Man and Society in Disaster, Basic
Books, New York, 1962

Description, Inventory and Damage Assessment of Engineering Resources,
Carroll E. Bradberry and Associates, Los Altos, Calif., December 1965

Discussion among D, E. Clark and F. ¥. Dresch of SRI and personnel
of OEP, OCD, BDSA, IEB, NPA, IDA, and others, June 13-17, 1966

50

R T N




CISTRIBUTION LIST

te pattment of the Navi
*asiington, DO 20364

Nunsher Humber
of . of
Addresser Copies Addreases Toples
Gifier ol Civil Defonse 25 Chie! ot Maval Operst.ons {Op-07T10} 1
Gitice of Secretary of Arm Depariment of the Noavy
CAYin: Director for Rescarch Wushington, DL.C. 20350
the Prntogon . .
Rushengton, DLC. itk iy Chief, Buresu of Medicine and Surgery i
. Depariment of the Navy
Ie-fonse Documentation (emter Fiy weshington, LT, 2030
Camcron Station . . - .
Alcsamiria, Yirginia 224 Thie!, Burtau of Navsl Weapons {IRRE-3) H
Pepartment of the Navy
by ancoed Hestareh PFromots &gengcs i #ashingtan, B.C. #1180
epartm nt of [ fense .
The Pentaxon * Chief. Burrau of Supplirs & Acrounts H
®ashington, D.C. Hizol {Code L1Z) ’
Department of the Suvy
Ganixbant Secrstarsy of the Armv {HaD) i Washington, B, 280
Etip: Assistant for Hosaroh
Fantungton, O0C. Wi Chief, Bureasu of Yu.ds amst Docks H
Oftsve of Rescarcl {Code T4
Befonos Dewawtios Stadies fnformation Exchangs 2 Department of the Novy
.8, drry Lewrestops Mavagssent fenter Kashimgton, 0,0, Higun
itrer oL Lo AL Hobbins : o .
Fer? fae, Yirginia i £ 10 4 Chiet, Bureau of {lsx’ps {Code 333} 2
Denariment nf the (Savy
Bepartent of Seritary Engipesring H wushington, LG,  20U60 .
Balter besd Arenc Institule o1 Hescarch ’
Waestingtion, B0, 20018 foordinator 13
’ Herime lorps Landing Force Deselopment
TR haen Hrsbaomed 1 Avtivities
BT fes st The Surgeon {eoneral Yuantice, Yirginia LA
A tn Ravs Buslding
mashin ten, B0, Fas0 ELE. XNusal vl Emginerring Laberstory H
Atin:  Library ‘
£ wr laneral i Fort ®oemem, Calitornia XN
O ha U L ve Lopme nt 8 Compandg . o
M ris 1 Hegurrvrs i~ Dty sun Assistant Ssoretary of the Air Fores {(ReD) i
Feert fm fresr, Lirgcinta et The Puntigon, Hoom JEHGR
#*aahingion, DO 2uian
Brr el Plarramg faoup {Lore Sonld H )
Lo 37 a0 Mad dertics Director, 5. Awr Foroe (D) i
ATt sulnorabilaty Anclby s Hine of Scienta 1o Bestardh
®aminington, O Tempo [ M
fth & Independence Ave,, &%,
&ree Nucisar ®fenss Labur for 1 Rashsington, L{,
Attn: Teohnueal Library Attn:  Techrical Library
Eear sovd. Mury land
L.5. Air Fuiree Special Weapnns (epler 1
The Emtinecr Schowl i Kirtland &ir Force Base
Ar'n: Librars Altn: Library co
Fart Beluoar, Virginia Albuguergue, Yew hl?’xicu
.S Arma Ergioser Kesearch ans Peve jopment H fommandrr Field Conmand H
Labarstoris s Defense Atorse Support Agency
A7tr: Technieni Lilosres Sandis Base ’
Foarl He Byvoir, Yirginia - Albuguergue . New Nexico
Feoint Cavil De fense Supoert Sroup H Defense Atomic Support Agency 1
&@ffyr . o} the Jhirf of Enginesrs Attn library .
Depuriment of 1he irm The Pentagon
Gravs Py Pornt, Yirsinig wWashingten, DO,
arm: Librarv, TAGO 3 Defense Communications Agency i
£iv:) e tense Lnsl, Room IASIN 8th k South Courthouse Road
The Parntagrn Arlington, Yirginis
®ash npton, B0 o3ty :
efense Inteliigence Agency {DIAAP - 1¥2)} 1
Mr. saul Zigman, Head 3 ¥ashington, B.C,
Teoruival Yeragement {Code SUK}
.8, %l Had:olog: al Detense lahorgiory LChief, NMCOSSC i
Sur Francisen, Celtiorias SRS The Pentagen, Room KE 65
¥asningtlon, 0.0,
tnif o ¥aval Resesrch {Ooae 10} i



et

e i,

PR

TISTRIBUTION LIST

Nu-ber.

Number
of of
Addressee Copies Addressee Copies
Army War College 1 Dikewood Corporation 1
Attn: " ibrary Attn: Mr. Walter Woot
Fort McNair 1009 Bradbury Drive, S.E.
Washtington, D,C. Albuquerque, New Mexico 87106
U.S, Army War College 1 Mr. John Green 1
Attr:  Library Research Division
Carlisle Barracks. Pennsylvania Office of Emergency Plenning
) . Washington, « I, 20504
Air University 1 ’
Attn: Librar, Hudson Institute 1
Maxwell Arr Force Base, Alabama Attn: Dr. Herman Kahn
Quaker Ridge Road
U.S. Atomic Energy Commission 1 Rarmon-on-Hudson, New York 01526
Hq., Reports Library, G=-017
Germantown, Maryland 20545 IIT Resear-h Institute 1
Attn: Dr, Pugene Sevin
Mr. L. J. Deal 1 10 west 35th Streetu
U.5. Atomtc Energy Commission Chicago, Illinols 60616
Germantown, Maryland 20513
' Institute for Defense Analysits 1
“r. Hal Hollister 1 Attn: Mr, William Truppner
U.S. Atomic Energy Commisston 400 Army Navy Drive
Germantown, Maryland 20515 Arlington, Virginia 22202
U.S. Atomic Funorgy Commission 1 Weapons Systems Evaluation Division 1
Technical Information Service Institute for Defense Analysis
Oak Ridee, Tennessee 378130 Attn: Dr. Harold Knapp
400 Army Navy Drive
Advisory Committee on Civil Defease 1 Arlington, Virgina 22202
National Academy of Sciences .
Attn: Y. Richard Park Economic Programming Center 1
2101 Constitution Avenue, N, W, National Planniag Association
Washington, D,C. 20418 Attn: Mr, Marshall Woed
. 1124 - 16th Streect, N, W,
. Waskingtoa, D,.C. 20506
Advisory Commtittec on Emergency Planning 1 - -
Attn: Dr. Laurtston Taylor Dr, Stanley Auerbach 1
NSatiowl Academy of Scilences Radiation Ecology Section
2101 Constituticn Avenue, N W, Health Phiysics Division
washington, D.C. 20418 Oak Ridge National Laboratory
Oak Ridge, Tennessce 37831
Director 1
Agricultural Research Service Mr. Janmes Bresee 1
Department of Agriculture Oak Ridxe National Laboratory
washing'. n, D.C. Oak Ridge, Tennessee 37831
water and Sewage Industry and Utilities 1 Dr. Eugene Wiyner 1
Division Department ot Physics
L.S. Department of Commerce Princeton University
Washington, D.C, 20230 Princeton, New Jorsey
.8, Geological Survey H Operations Research. Inc, 1
Attn: Dr. Luna Leopold Attn: Civil Defense Project Officer
Department of Interior 225 Santa Monica Boulevard
#ashington, D.C. Santa Monica, Calitornia
NASA Headquarters 1 The RAND Corporation 1
Office of Advanced Research and Technology Attn: H. H, Mitchell, M.D,
1512 H, Street, N.W, Santa Monica, California
washington, D.C. 20546
®Research Triangle Institute 1
Dr. Paul Parrino 1 Attr: Dr. Edgar Parsons
Public Health Service P. 0, Box 490
Department of Health, Education, and Welfare Durham, North Carolins
washington, D.C. :
Stanford Research Institute s
Dr. Joseph Coker 1 Attn: Dr, Carl F, Miller
Office of Emergency Planning Menlo Park, California 94025
washington, D.C. 20504
Dr. Eric Clarke 1
Office of External Research 1 Technical Operations Research

Bureau of lntelligence & Research
Depurtment of State
washington, b.C,

Burlington, Massachusetts 01338

e i

Best Available Copy




DISTRIBUTION LIST

© Mumber

Humber
of . of
__Addressce ) " Coples Addressee Copies
Amceican Institute for Research . 1 Professor Jack Hirschleifer 1
418 Amberson Avenue Department of Zconomics
Pitistairgh, Puennaylvanis 15232 University of Californis :
Los Angeles, Cslifornis 90024
tnited Resesrch Services . i
Attn: Mr. Myron Hawkins "Dr. Géne N. Levine 1
1811 Trousdale Drive Buresu of Applied Socisl Resesrch’
Burlimgeame, Californis 94011 © Columblis University
605 West 115tk Sirset
Buroan of Soctal Science Rescarch 1 New York, New York
1200 - 17th Street, XN.W,
Washingtlon, LT, 20036 Dr. Jiri Nehneveiss 1
Departwent of Socislogy
Drsaster Resesrch Center ’ 1 University of Pittsburgh
a1 State Upiversity Pitteburgh, Pennsylvania
4043 ¥est 17th Avenue
Lolumbux, Dhioc 43210 Dr. Ithisl de3Sola Pool 1
Center for International Studies
Dunlup and Associates, Inc, . 1 Massachusetts Institute of Technology
Durien, fonnecticut [DER21 Cambrivye, Massachuastlts
Hurtan S< iences Research i br. Sidney G. ¥Winter 1
#eslgate Indusirial Park Depsriment of Economics
PO, Drascer 370 274 Barrows Hall
Melian, Virginia 22101 University of California
Berkeley, California 94720
HRB Singer H
¢ sence Park - U.g Office i Education H
State {ollege, Pennwvivania 16801 Depsriment of Hemlth, Education, and Welfare
) . Attr: Darector, Civil Defense
MITHE forporatiom 1 Adult Educstion Sisff
Atin: Mr. Gabor Strasser Washington, D.C, W202
Sy stems Analys:is Depariment . )
Bedford, Massachusetts Mr, Willism White 3
Stanford Research Institute
Psyvhological Loborstories i Nerlc Perk, Cslifornis  H402%
Tnnsersity of Georgin .
Athens, Grorgis 30501 Dr, Bernsrd Shorse 1
. Univeraity of Cslifornis
Resevurch Anslysis Corporastion 1 Lasrence Radiction laborstory
Attn: Nr. Bernard Sobin P, 0. Box 808
“Mcleon, Yirginis 223101 Liversore, Zalifornis 84550
Mr. Carl Xoontz ' 1
Department of Civil Enginecering
*orchester Polviechnic Institute
%orchester, Msssachusetis
Franklin J. Agsrdy P 1
Department of Civil Engineering
Sgn Jose State Oollege
San Jose, falifornis
G, K, ¥etter . 1
School of Architecture
intversity of (olorade
“Boulder, Colerade
Pr. (worge Besi H
Ioxs State University of Science snd
. Technology
Amex, lows - -
Dr. Devid Berio 1
Department of Communication )
Nichigen State University
Last Lansing, Michigsn
Pr. Carey Brewer i

Lynchhurg College
Lynchburg, Virgints



333 Ravenswood Avenue
Menlo Park, California 94025

Tel. (412> 326-6200
Cable: STANRES, MENLO PARK
TWX: 910-373-1246

STANFORD RESEARCH INSTITUTE

SRI-Detroit
303 W, Norihland Towers
15565 Northland Drive
Southfield (Detroit), Michigan 48075
Tel. (313) 444-1185

" Regional Offices and Laboratories

Southern California Laboratories

820 Mission Street SR1-Chicago
South Pasadena, California 91031 10 South Riverside Plaza
Tel. (213) 799-9501 « 682-3190} (‘hi(‘ﬁgn Hlinnis ARG
. Tel. (312) 236-6750
SRI-Washington
1000 Connecticut Avenue, N.W. SRI-Europe
Washington, D.C. 20036 Pelikanstrasse 37
Tel. (202) 223-2660 Zurich, Switzerland 8001 )
Cable: STANRES, WASH.D.C. Tel. 27 73 27 (Day/Night) » 27 81 2] (Day)
TWX: 710-822-9310 Cable: STANRES, ZURICH
SRI-New York SRI1-Scandinavia
270 Park Avenue, Room 1770 _ Skeppargatan 26
New York, New York 10017 Stockholm O, Sweden
Tel. (212) 986-6494 Tel. 60 02 26; 60 03 Y6: 60 04 75
SRI-Huntsville SRI-Japan
Missile Defense Analysis Office Nomura Securities Building
4810 Bradford Bivd., N.W. 1-1 Nihonbashidori, Chuo-ku
Huntsville, Alabama 3580+ Tokyo, Japan
Tel. (205) 837-3050 Tel. Tokyo 271-7108
TWX: 510-579-2112 Cable: STANRESFARCH, TOKYO
Representatives
Canada Italy
Cyril A, Ing Lorenzo Franceschini
86 Overlea Boulevard . Via Maredonio Melloni 49
Toronto 17, Ontario, Canada Milan, ltaly

Tel. 425-5550 Tel. 723246




TITLE: " An Approach to Eefmmg Pastattack Recevery
Management Geﬁcepts and Techm tques

By: Df‘saidE Clark .}'r,, Carl F. bffﬂler, and
George D. Hepkms
- SUMMARY:

Potential postattack ceuntermeas&res, under the six general
categories of procective, radiological, ':ri,edicai,‘ ecological, eco-
nomic, and sccial, are listed and discussed briefly. A functional
aporoach to the development of postattack recovery management
techniques based on current knowledge is saggested and present
developmental 11m:§:at:sns are indicated.:

SRI Project No. MU-4536 o .~ November 1966

Contract No. OCD-0S-63-149
OCD Work Unit No. 3539’

TITLE: An Approach to Eeﬁnis}g Postattack Recavéry
Management Cencegts and Techmques

By Donald E. Clark, Jr., Carl F. Ivkiier, and
‘George D. Hopkins -
SUMMARY:

Potential postattack countermeasures, under the six general
categories of protective, radiological, medical, ecologiral, eco-
- nomic, and social, are listed and discussed briefly. A functional
approach to the development of postattack recovery management
techniques based on current knowledze is suggested, and present
developmental hmztatmas are indicated.

SRI Project No. MU-4536 a November 1966

Contract No, OCD-05-63-149
OCD Work Unit No. 3530

5 o S AN - A




UNCLASSIFIED

Security Classification

DOCUMENT CONTROL DATA - RAD

{Sscurity claseitication of title, body ol abatract and indsxing 1o must Be d when tha oversil report ie tlassifind)
$ ORMIGIMATING ACTIVITY {Comporates suthor) . e RAEPORT SECUMTY I LASSIFICA TION
STANFORD RESEARCH INSTITUTE | UNCLASSIFIiED
& ancus
Menlo Park, Californis 94025 :

3 AEPORY TITLE

AN APPROACH TO DEFINING POSTATTACK RECOVERY
MANAGEMENT CONCEPTS AND TECHNIQUES

& DESCMIPTIVE NOTEL (Trpe of report and inclusive detes}

5 AUTHOMNS) (Last name. firet nemse, initisl}

CLARK, Donald E., Jr.
MILLER, Carl F. :
HOPKINS, George L.

& REPORY CATE Ta TOTAL NO. OF BAGKS 7h NC. OF REFS
November 19686 ‘ . 61 - 42
B8 CONTRACT OR GRAMT ND. ) 8 ORISINATON'S REFORT NUMBEWNS)

. OCD-08-63-149

& ERCIELCT MO

OCD ¥Work Unit No. 3530

€ ) - b g}:tt! glas? wOlS} (Any othet numbere #hat may be sasigned
SRI Project No. MU-4536 ope
o

10 AVAILABILITY /LHMITATION NOTICES

Distribution of this document is unlimited.

11 SUPFLENENTARY HOTES 11 SPONBORING MILITARY ACTIVITY
Office of Civil Defense
Department of the Army
Washington, D.C, 20310

13 ABSTRACT

- Potential postattack teuntermeaSures, under the six general
categories of protective, radiological, medical, ecological, economic,
and social, are listed and discussed briefly. A functionsl approach
-to the development of postattack recovery management techniques based
on current knowledge is suggested, and present developmental iimitatisns

are indicated. .
i

DD %% 1473 UNCLASSIFIED
, ' Security Classification

Al eal U J S SIS S Sy i — e AR W e foag, . 1 : :
SR ne - PR S I
. e K . — . 7 o €



meree

UNCLASSIFIED
Secunty Classification

14 :
KEY WORDS

LINK A LINK B LINK C

ROL K wr ROLE wY AOLE wT

Civil defense _
Postattack countermeasures
Postattack recovery manazement
Protective measures '
Radiological recovery

Medical recovery

Economic recovery

Social recovery

1. ORIGINATING ACTIVITY: Enter the name and address
of the contracior, subcontractor, grantee, Department of De-
fense activity or other erganization (corporate author) issuing
the report. -

2s. REPORT SECURITY CLASSIFICATION: Enter the ovar
all security classification of the report, Indicsie whether
“Restricted Data’ i3 included Marking is to be in accord
tnce with appropriate security regulations.

2b. GROUP: Automstic downgrading is specified in DaD Dy
rective 5200, 10 and Armed Forces Industrial Manual. Enter
the group number, Also, when applicable, show that optiona!
markings have been used for Group 3 and Croup 4 as author-
ized. :

3. REPORT TITLE: Enter the complete report title in all
capital letters. Titler in all cases should be unclassified.
If a meaningful title cannot be selected ‘without classifica
tion, show title classificstion in all capitals in parenthesis
immediately folicwing the ttle.

4. DESCRIPTIVE NOTES: If sppropriate, enter the type of
teport, e.g., interim, progress, summary, annual, or final,
Give the inclusive dates when a specific reporting period is
covered. :

S. AUTHOR(S): Enter the name(s) of suthor(s) us shown on
or in the report. Enter tast name, first name, middle initial.
It xilitary, show rank and branch of service. The natae of
the principal suthor 1% an sbsolute minimum requirement,

6. REPORT DATZI. Enter the date of the report aa day,
month, year, or month, year. If more than one date appears
on the report, use date of publication.

7a. TOTAL NUMBER OF PAGES: The total page count
should follow normal pagination procedures, i.e., enter the
number of pages contsiing information

7b. NUMBER OF REFERENCES Enter the total number of
references cited in the report,

8a. CONTRACT OR GRANT NUMBER: If apyropriate, enter
the applicable number of the contract or grant under which
the report was written.

80, Bc, & 8d. PROJECT NUMBER: Enter the sppropriate
military department identification, such as project number,
subproject number, system numbers, task number, etc.

9a. ORIGIN/ATOR'S REPORT NUMBER(S): Enter the offi-
cial report number by which the document will be identified
and controlled by the originating activity. This number must
be unique to this report.

98. OTHER REPORT NUMBER(S): If the report has beer
assigned any other report numbers (either by the originator

or by the spor - r), also enter this number(s).

10. AVAILABILITY/LIMITATION NOTICES: Enter any lim-
itations on further dissemination of the report, other than those|

INSTRUCTIONS

imposed by security classificatidgn, using standard statements
such as: | -

(1) ‘““Qualified requesters rr.‘ yI obtain copies of this
report from DDC."’ i

(2) ‘*Foreign announcement and dissemination of this
report by DDC is not authorized ”*

(3) *“U. S. Government agencies may cbtain copies of
 this report directly from DDC. Other qualified DDC
users shall request through

rr”
.

(4) ‘‘U. S. military agencies may obtain copies of this
report directly from DDC. Other qualified users
shal! request through

"
.

(5) "All distribution of this report is controlled Qual-
ified DDC users shall request through

”»
If the report has been furnished’'to the Office of Technica!
Services, Department of Commerce, for sale to the public, indi-
cate this fact and enter the price, if known

1. SUPPLEMENTARY NOTES: Use for additional explan~
tory notes.

12. SPONSORING MILITARY ACTIVITY: Enter the name of
the departmental project office or laboratory sponsoring (pey
ing for} the research and developrihem. Include address.

13. ABSTRACT: Enter an sbstract giving s brief and {actual
summary of the document indicative of the repon, even though
it may also appear elsewhere in the body of the technical re-

port. If additional space 18 required, a continustion sheet sha'l
be attached.

It is highly desirable that the sbstract of classified reports
be unclassified. Each paragraph of the abstrect shall end with
an indication of the military security classificatica of the in-
formation 1n the paragraph, represented as (TS). (S). (C). vr (V).

There is no limitation on the length of the sbhstract. How-
ever, the suggested length is from 150 t2 225 words.

14. KEY WORDS: Key words are technicelly meaningful termsa
or short phrase: that characterize a report and may be used as
index entries for cataloging the report. Key worda must be
selected 30 that no security classification is required. Identi-
fiers, such 4s equipment model designation, l.ude nume, military
project cude name, geogrephic location, may be used as key
words but will be followed by an indication of technical con-
text. The assignment of links, rales, end weights is optionsl.

DD "% 1473 (BACK)

UNCLASSIFIED

Security Classification

- W e At it B ] SRR

o)

LW AT e W Lo M S o e



