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Packground and Discussion

2. The statutory basis for AEC activities in civil defenss lies in
the followirg yprovisions of the Atomic Energy Act:
a. Sec. l{a) states a2s a declaratién of policy that the
development and utilization of atomic encrgy chall be
"eubject at all times to the paramount ocblective of
asecuring the common dé?ense and security.¥
b.  Sectlons 3(a), “(c)(2), 5(2)(1), 5(e)f(2), 7(c) and 12(a}(2)

express, in part, a policy of puarding against the hazards

of atomic energy. These provis . [U“ ol of
CLuLh h&
harards In research, productio:
. iTEAN 7():;"
material, NV S~ C?
c. Sections 1(1)(2) end 10{(a)(2) en
dissenination of information in . _....osvs ui scientific

NTOETress,

2. Recent developments in other Federzl agencies connected with civil

efense =re bflefly wumrarized as follows:
a. By {irective of ¥erch 27, 1943 Secretary of Defenss Forrestal
createc an Cffice of Civil Defence Flanning within the Naticnal

Hititery Establichment "to provide for the development »f
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detailed plens for, and the establishment of, an integrated

national program of civil defense; to secure proper coordinaticn

and direction of all civil defense matters affecting the NME;
and to provide an effective means of liaison between the NME
and other governmentel and private agencles on guestions of
civil defense." Mr. Bussell J. Hopley was appointed OCTP
Director, being responsible directly to the Secretary of Defense.
b. A comprehensive report, "Civil Defense for National Security,”
wag esubmitted by the Director of OCIP to the Secretary of
Defense on October 1, 19&8 This report commonly referred to

s the "Hopley Report," strongly recommended the establishment

of a permanent Office of Clvil Defense in the NME to be

’f?fi’ responsible for both the planning and operational aspects of

Jiftf‘ civil defense in accordance witﬁ/&he detailed scheme outlined

?if; in the Report. This included direction and coordination at the

}fvmfl Tederal level of the work of state and local clvil defense

organizations. The recommendations of the Hopley Report were

RN never instituted although the OCD? continued to function in

‘.? its planning capacity until recently.

} c. By Presidential directive of March 3, 1949 the Naticnal Security
Resources Board was instructed "to assume * * ¥ * * leadership

in civil defense planning and to develop a program which will

be adequate for the Nation's needs." The Presidentlal memo

stated "Under present condiilons the essential need of the
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Federal Government in the area of civil defence is peacetime
planning rather than operation of a full-scale civil defense
program. Therefore I gee nc need to establieh at this time

a permenent organization, such as a proposed Cffice of Civil
Defense. Rather, I see a definlte necescity to continue
planning for civil defense and an imnedla-e need to fix in a
responsible agency definite leadership for such nlanning.
Since peacetime civil defense plenning ise related to, and a
part of, over-all mobilization planning of the Watien in
peacetine, I have concluded that the 'TSEB, which is charged
with advising me concerning the coordination of such aver-all
mobilization planning, is the apvropriate agency which should
also exercige leadership in civil defense planning.”

In accordence with a directive from the Acting Chalrman,
NSEB,dated March 22, 19k9, “A Revort om Civil Defense
Planning" was prepared by the Office of Mobilization Procedures
and Organization, NSRB. Thie report, hereafter referred to as
the "Gill Report" summarized the current situation as of lay
1949 with respect to Federal government civil defense thinking
and activities. AEC among other concerned agencies was asked
to contribute a statement as to 1lts civil defense situatlon.
This statement 1s attached hereto as Appendix“ﬁ: The Gill
Report envisages the broad field of civil defense as commrised
of the following separable functions:

(1) Civilian participation in active defence
(2) Wartime disaster relief
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(3) Peacetime dlsaster relief
() Internal security
(5) Volunteer war activities

The Reéort recomrends that "primery responsibility" for the
first two functions only be made at this time to the appro-
priate acencies—the NME in the case of (1) above and the
Ceneral Services Administration*in the case of (Z2). The AEC
ig included ae one of several "participating agencles'

asgociated with the GSA in its oprimary responsibdility for

wartime disaster relie{;///’

The "participating agencies! were asked to sutmit to NSHEB
directly, comments on these proposals. The reply of A¥XC is
contained in a letter from Chairman Lilienthal to Mr.Steelman,

Acting Chairman, NSRB, dated 7—7—h§;§£ating in part:

"Ye note the proposed assignment to the GSA of primary
planning responsibility in the immediate future for wartime
disaster relief and the listing of the AEC as a participating
agency in this planning program. The Commission will, of
course, be glad to asslst the GSA In the fulfilment of its
regponsibilities. . . . . The Commisslon feels that it can
make an important contribution . . . . .« by making avallable
to the GSA technical information on which planning for disaster
relief against radioclogical warfare must necegsarily be based. .
We anticipate that the Commission’s role in civil defense
planning will be in large measure one of supplylng informatirn
to other agencies with primary responsibility for civil defense

planning."
By terms of Presidentisl Reorganization Plan No. U4 of 10hc,
the NSEB was transferred, effective §-20-19, from the Depart-

ment of National Defense to the Executive COffice of the

President.

The Atomic Energy Commlssion to date hag done the following:
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Reviewed the hazards that might exist in its own installa-
tions in event of an atomic disaster or attack and considered
the best ways of meeting them. Special studies have been made
of OakRidee, Hanford, and the Washington office, as presenting
problems of fairly fypical nature.
Studied and determined upon and 1s assembling sample quan=-
tities of types of radistion detection instruments for use
in event of an emergency.
Initiated organization of groups of emergency monitoring
personnel in Atomic Energy Commission major installationms,
prepared to make radiation hazard surveys of any area attacked.
Collected (and is continuing to collect) all available data on
the effects of atomic explosions on man, animals, plants, and
physical structures. EKnowledge gained from September, 1945
up to now from Hiroshima and Nagasakl 1s of great value, as
are the Bikinl and Eniwetok data. The forthecoming Eniwetok
tests are being planned tc fill in daps in that knowledge and
to orient 1%t in terms of modern types of bombs.
Carried on (and is continuously emphasizing) research in the
effect of radintion on living matter and its constituents.
This is being done both in Atomic Energy Commission, university,
hospital, and other research laboratories. This work 1s
escential to any attempts toward protection or treatment.
Cooperated with the FEME in providing data for and reviewing
the Hopley Report.
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Considered with the NME the probleme of radiclogical warfare.
Cooperated with the ¥ME in the preparrticn of a “eapsns Effect
Handbtook contzinirng besic data escential for civil defense
nlanning.
Zrgaged in a fellowship prosram vhich includes the medical
and biological sciences as they relate to atomlc energy and
health physics. The objective is to add to the pool of
trained personnel for the Country's atomic energy enterprise.
Such trained personnel may well prove useful also in radio-
logical defense measures and in training others for such
PUrpose s.
Sponsored, in cooveration with the Armed Forces, special
training courses in the medicel aspects of atomlc energy
for selected military, naval, airforce, and PHS officers at
Oak Ridge, Los Alamcs and four AEC regicnal tralning centers.
Contracted with the University of Michigan Survey Research
Center for a survey of the state of knowledge and atiitudes
toward radiation hazards. (AZC 157 series).
Farticipated on the Interdepartmental ¥Working Committee of
the NSE2 on underground structures and protective construction.
Through participation on another clessified Committee, is
assuring that civil defense nroblems are considered in any
future test of exrlosives,
Participated on Interdivisional Committee on Educational

Implications of Atomic Energy. (Zstablished by FsA, COffice of

Fducation).
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5. After a full discussion of civil defense problems the Advisory
committee for Biology and Medicine at the 12th meeting held on October
8-9, 1948 unanimously endorsed the recommendation of the Division of
Biology and Medicine "Fhat in view of the danger to human life, gnd in
fact to all life, the AEC should feel responsible and take an active role

in imparting general kmowledge and data to the public.® The Advisory

Committee for Biology and Medicine further recommended at the 14tk meeting

on Februafy 12, 1949 ag follows: %

"Phe people of the United States naturally look to the Atomic
Energy Commission for precise information regarding atomic energy,
dirgent requésts for-such information are being made, and it should
therefore be understood that one of the important obligations of
the Commission is to disseminate the Information.

s

"The Advisory Committee for Biology and Medicine recommends

that the Atomic Energy Commlssion select and appoint a staff member
to give his entire attention to collecting the necessary informaticn
and to studying the relations and activities of the Atomlc Energy
Commission in relation to agencles concerned with defense of the
civilian population and the training of appropriate perscmnel to
handle disaster due to atomic warfare.

"The identity, programs and personnel of groups concerned with
Civilian Defense should be determined and listed. The type axd
range of information that the Atomic Energy Commission can release
to such orgenizations should be determined and formulated, and
in sofar as is not clearly inconsistent with national interest, the
Atonmic Energy Commission should disseminate facts regarding the
extent and limitations of atomic energy, this dissemination having
as its purpose allaying extravagant fears and creating a consclousness
of real dangers. We dbelieve that a well and truly-informed public
ig the best guarantee of effective orgenization and meintenance of
digaster relief, We would, therefore, recommend that the above-~
mentioned staff member pursue a long term gtudy of the relationships
with civilian defense agencies, in order to lmprove them and stimu~
late their organization as well and as soon as possible.”

Conclusions
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7. The AEC has sufficient statutory authority upon which to dbase T
civil defense program. In adiition there—is—the—deeisnation—eo® the AEG,KM MM

by the NSEB as a participating agency in the program of wartime disaster
relief, overall responsibility for which is assigned to the GSA, It
might be mentioned that the organizational shift of the NSHB to the
Executive Office of the President serves to strengthen the position of the
NSEB as a direct agent of the Pregident and hence lends additional weight

to these assignments.
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the Commission and for liaison of ¢

se activities with the

NSEB, the NSC, the GSA,and other interessted agencies.

¢. Note that the divisions of the Commission are responsible for

the prepar~tion of information and for technical consultation

inthe following categories.

responsibtility is noted;

(1)

(2)

Blast effects on structures
and utilities

Shielding and shelters

The Division with primary

Division of Engineering
Div. of Blology & Medicine

Same as (1)

(l) A paper for doctors on'treatznent of person exposed to | J

(3) Blast effects on personnel Div. of Biology & Medicine
(%) Burns Div. of Biology & Medicine
(5) 1Ionizing radiation injuries Div. of Biology & Medicine

(6) Radloactive decontomination Div. of Biology & Medicine
Divislon of Engineering

(7) Medical care for casualties Div. of Blology & Medicine
and refugees

(8) Radioclogical safety detection Division of Production
and measurement Div. of Blology & Medicine

(9) Zducmtional and information Div. of Pub. & Tech. Inf.
programs Div. of Biology and Medicine

P

Note that the fbllowing uncla881fied studie and manual,ﬁill be

undertaken, and after Commission approvalﬂlill be disseminated in

conjunction with ESRB.

radiation. 'f

{
|

(2) A paper for the engineer:ng professionvand construction industry,
i , i

"stomic Bomb V5. Buildlngs.
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(3) A paper for city planners Atomic Energy Aspects of

Digpersal, etc.

o (L) A manual for operation and maintenance of monitoring

A instruments, with standards Sffﬁglerance.

L (5) A paper on decontamination.
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STATEMENT CF A.E.C. ACTIVITIES IN THE FIZLD OF CIVIL DEFENSE

Tre AtomicEnergy Act designates a number of functions to the AEC
which are pertinent to a program of planning for and activities in civil
defense. First, the ARC is required tc establish a program for the control
of sclentific and technical information relating to atomic energy in such
a manner as to assure the common defense and security. Second, the AEC is
directed to arrange for the conduct of research and development activitles
relating to the utilization of fissionable and radiocactive materials for
medical, biological, health or military purposes and for the protection of
health during research and production activities. Third, the AEC is
autherized to establish such standards and instructions as may be indicated
to protect health and to minimnize danger from explosions.

In view of these and other provisions of ;he Act, the Commission feels
that it may properly assume & responsibility for the dissemination of atomic
energy information to aprnropriate agencies within the government or to the
public. TheAEC recognizes its unique position in regard to the accumulation
of information in the field of atomic energy and is anxious to cooperate in
furnishine information to any agency designated with responsitility for
planning and action in regard to civil defense.

The AXC has information on a number or pertinent problems and there 1s
a conciderable volume of research and development in the facilitles of the
AEC and its contractors which is pertinent to civil defense, The AEC also
supports through direct contracts related research in a number of colleges,

universities and hospitals. Thus, the AEC could be looked to for information

AFPENDIX"AY
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in the following
1. Blast effects on structures
2. Blast effects on utilitits
2, Blast effects on personnel
L, Burns
5. Ionizing radiation injury
6. Shielding and shelters
7. Medical care for casualties and refugees
8. Psychologlcal problems

9. Radiological safety - including instrumentation for the
detection and measurement of atomic energy

10. Training of personnel

In regard to the problem of training, the Commission has already
establiched several proerams which include the training of physilclans,
blologiete and biophyaicists in the broad fleld of atomic energy and the
training of techniciansg to detect and measure radloactivity. Within tnece
groups it is anticipated that there will develop the future teachers in
these fields.

The AEC is conscious of the necessity for planning to meet any eventuality
in the case of disaster at a Commlesion installaticn. Accorlingly, we are

organizing at our major installations disaster teams skilled in the use of

‘detection instruments who would be available in the event of an accident

within Commission facilities. It is apparent that.these could contribute to
any program of civil defénse.

Since a majority of the activities of the AEC in thig repard fall Within‘
the responsibility of the Division of Blology and Medicine, the members of this
Division will represent the Commission in the field of Civil Defense Tlanning.

APPENDIX "AMY
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1. In recent months, this Commission's staff has estimated the
character and extent of damage that might be done by atomic attack to
najor installations of the atomic energy program. Cne of the surveys has
covered the headquarters installation in Washington. In this case, however,
the survey group for obvious reacons considered the élty as & whole, rather than
the AEC building.

2; The recent atomic explosion in Bussla btrings closer the time when

. decicions mast be made on major issues of civiliam defense, including the

matter of dispersal out from congested urban areas of facilities such as

those of Government in Washington. The staff members who made the survey
for the Commission recommend strongly that dispersal dbe congidered her=,
and elsewhere. Their report also comments on problems of‘providing warning
= of attaclk, shelters, fire-fighting after an attack, medical care, etc.

w;{f 3. The Commission is providing this brief summary repert to the
National Security Resources Board which bears the primery regponsibility
for civil defense planning, as we have provided and will provide other
;“f};~ information pertinent to civil defense that comes from our research and
operations.

4, We also bring the paper to the attention of the National Security

Council in the belief that the Council may well wish to consider now the

important national policy question of dispersal of facilitles from mrban

O centers.

- 1k - APPENDIX "B
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2. We recognize the 1 t questions that this report raises

and we feel that they require fareful coneideration. The Commission and

itg Staff stand ready to 4l e gcientific and technical implications

at greater length with wh ig asked to consider this report.
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PHE CITY OF WASHINGTON AND AW ATQMIC 30MB ATTACK

The effects of the explosion of an atomic bomb in a metropolitan area
and the problems in civil defense that ensue differ in both qualjty and
guantity from those of high explosive bombting.

The experience of the bombed cities of England and Germany may be
utilized for lessons in fighting fires, rescue of trapped personnel, and
large-gcale care for the wounded and homeless. Knowledge of the problems
which are peculiar tc an atomic bomb attack, on the contrary, must come from
a stud& of what occurred at Hiroshima and Nagasaki where the bombs were fusged
to detonate high in the air, The Japanese estimated that the heights of
burst were 550 to 600 meters, that 1s, approximately 1800 to 1970 feet. While
there is no assurance that an enemy might not detonate hig bomd in water
ad jacent to a city, on the surface of the ground, or underground=——each of which
would bring its own unique problems—-it is more likely that he would resort '
to an air burst because the latter would devastate a larger area on the surface
of the ground. That 1s, a bomb equal in power to the Nagasakl bomb, if deto-
nated in alr over an American or Zuropean city, would crush or otherwlse render
useless the residences, as an example, over an area of 6 to 8 souare miles.

It vregents not only a radiation hazard, dbut an explosive hazard beyond any
block-busters and a fire hazard beyond any incendiaries.

From such a burst there would be four effects near the surface of the
ground: (1) blast, that 1s, & wave traveling with approximately the velocity
of sound would engulf objects in a high pressure, (2) wind of considerable
velocity would follow the blast as the highly heated air near the point of

detonation expanded, (3) heat traveling with the velocity of 1light, would

appENDIX "
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strike exposed objects and kindle fires and (k) radiation would penetrate the
bodies of exposed personnel. Two addltional effects should be mentioned.
First, from the detonation of the bomb there would result highly radloactive
fission products which would rise with the cloud from the bomb to dbe seattered
hérmlessly at great distances by the air. Second, near ground gero-—the point
on the ground directly beneath the point of burst~-the radiation would cauce
objects to become radicactive but at a level_which, to Judge by Japanese expe~
rience, would be harmless to those who entered the area on rescue missions
immediately after the incident.

If an atcmic bomb is exploded quite close to the ground, as at Alamegordo
there will be a small area of residual radicactivity. If a bomb is exploded
in water, such as Test Beker at Bikini, there will be considerable amounts of
residual radiosctivity, depending upon wind, currents, tides and the size of
the body of water,

The blact and wind, which may be considered together, wounld crush or
render unusatle the ordinary load-bearing brick wall dwellings for a distance
of 7000 or 3000 feet from ground zerc, would severely damage steel mill-type
buildings for a distance of U000 to 5000 feet, and would cause substantial
structure damage in multi-story steel or reinforced concrete buildings up to
distances of 2500 feet.

Accordingly, in an instant the usually dependable telerhone, telsgraph,
electric service, and transport-tion (both public and private) wouldcease to
exist in the damaged area. Also, because of the numerousg broken pipes in
houses, water presgure would fall to near ncthing.

In addition to the direct fires which would follow the flash heat, there

would be many more which weuld start from broken gas and electric lines and in

- 16 - APPINDIX. n@y
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particular, from combustible material comihg into contact with cooking and

process fires. Firefighting equipment inside the damaged area would probabdly

be cruched by the collapse of the firehouses and with water pressure gone the

many fires would speedily merge to destroy the gfeater part of the crushed area.
While this is happening, what would be the fate of the people? In Japan,

the number of casuasltles was enormous becamse the attacKing planes were not

heeded and people were caught in the open or with inadequate cover. Consequently,

great numbers were badly burned by the flash, many so severely that they died

within a cshort time, or were exposed to such a level of radiation that they

died. As radiation passes through the body In any considerable amount a number

of tissues which are necessary for normal health are damaged. At Hiroghima and

Nagagaki everyone within one-half mile net protected by earth, steel or concrete

i died and the incidence of radist lon injury was very high up to aprroximately
5v¢'% ~ one and a cuarter miles from ground zero. '

');}‘ With adequate warning which was heeded and adequate shelters which were

occupied the casualties could be greatly reduced. Furthermore, doctors with
ample medical supplies, hospital facilities, and blood banks would save many
P of those who were injured by blast or burns.

' {' No one can do the enemy's thinking for him and decide what he would
select as his aiming point in Washington. In addition to some purely military
establishments like the Naval Gun Factory, there are three obvious targets:
(1) The Pentagon, (2) the area near the Capitol which includes the Senate and

Houge Office Buildings and the Union Station, and (3), assuming 5000 feet as the

diameter of the circle in which there would be severe damege, the area is which

is located the White House, Treasury Department, Executive Office, State

- 17 - APPENDIX "M
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Department,Interior Department, Navy Department, Pan American Union, Federal

Power Commission, Court of Claims, Brookings Institution, National Advisory
Committee for Asronautics, Inter-American Defense Board, American Council dn
Educstion, Carnegie Endowment for International Peace, Red Cross, Federal Works
Agency, Veterans Administration, Federal DReserve, Reconstruction Finance
Corporation, and Atomic Pnerey Commission. Alming accuracy being something
less than perfect, it is clear that other sites on the rim of the area would
also be endangered.

The 5000~feet dlemeter circle has been agsumed somewhat afbitrarily. It
is known from the experlence in Japan that at distancés of 2500 feet from
ground gero substantial modern tall bui’dings would suffer such damage that
10 to 15 per cent of their main columns and beams would requife replacement,
much of their outer wall shell would be stripped off, and they would lose their

partitions and their windows. As the distances to ground zero became less the

damage would become progressively greater.

Because it represents modern construction and because the data are
available, the Atormic Energy Commission Building is selected &s an objJect for
study. Would it protect its population in an attack? From its plans it is

found that the building has the following above its floors:

Cover Above Inches of Concrete
Attic Floor 2-1/2
3rd Floor g-1/2
2nd Floor 17-1/2
1st Floor 25-1/2
Basement 33-1/2

The maximum thickness mentiocned, that is, 32 to 3h inches, may protect

”mf‘ against the radiation ha,ard from a bomb detonatling overhead at a height of

- 18 - APFENDIX cgi
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1800 feet. Ko one can vredlct the strength of an enemy's bomb. Furthermore,

windows, partitions and possibly walls would become missiles. There would be

approximately 80% casualties and added to this an ynknown number of - Fadiatien
deaths., Naturally, less substantial buildings and their inhabitants would
suffer much greater damage. The inevitable conclusion is that the building
should be abandoned in the event of an impending attack, or well before.

These predictions for the AEC bullding are gznerally applicable.to Government
buildings in Washingten.

Metropolitan dbusiness districts, in which there are great concentrations
of population during working hours, are additional wvulnerable areas. Shelters
for these popﬁlations may be provided in basements and in the interior of
lower stories of large buildings 1f the work is undertaken in time.

It must be regarded am probatle that fire will spread from the outside

to buildings which have been opened by blast and that, in the absence of

firefighting, their contents will be destroyed. In consegquence, valuable

7;}}? records or microfilm conles ghould be removed to storage vaults.
h:i}fﬁ Those agencles in the circle of probable severe damage with the Atomic
| Energy Commission, which for any resason should nct be moved,as well as the
SR Capitol and the Office Buildings, and the Pentagon, should initiate imme-
Il,?' diately individual studies to establish nearby safe shelters. However,
;”J%: adequate warnings must be agsumed for any shelter to be effective. BHence,
dispersal 1s far preferatle.

The hard fact is that a shelter system, while saving the lives of the
persong who tczke shelter, does not guarantee the resumption of vital

functions. For example, in the event of an attack upon the Atomic Znergy

Commiceion bullding the building would be completely destroyed and
-19 - " APFENDIX E',
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following the attack those who emerged from the shelter Qould be quite
helpless to carry on the far-flung onerations of the atomlc energy program.

The alternative to the shelter system and an alternative which not
onlyssaves the lives of key personnel but also permits at the same time a
continuance of the vital governmental operating functions»is-dispersal.

It is the only safe alternative. The problems which it presents, physical,
financial and psychological, are obviously tremendous and beyond the scope
of this paper and the authority of this agency.

Long-range community planning to place projected hospital, fire stotions
and other essential emergency services in properly dispersed fashion should
be encouraged. Routes available for emergency evacuation should be planned.
These may well nrovife affective fire lanres throuch areas now highly
vulnerable.

The attractiveness of the target vanishes with dispersal of some or all

mentioned agencies.
of the above/ Scattered in the ountskirts of the Washington area with distances
of perhaps two miles between targets, the agencies would have a féir measure
of security because no single one of them would be likely to warrant thg
expenditure of a bomb., Also, and equally important, persons who live
adjacent to the original area would ?e less in jeopardy because the enemy
would geek hig target elgsewhere.

To avoid extreme confusicn, such a program of dispersal should be under-
taken now., To wait until the move must be made in haste will put an intolerable
load on teansport-tion, utilities, and construction forces., All areas in the

United States are not equally vulnerable to attack. Many large communities

would be in no danger, provided an enemy were to confine his attention to
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targets with a conceivable military value. Competent authority, perhaps

the National Military Zstablishment, should designate such threatened

targets and plans should be prepared for evacuating the adjacant areas
when an attack seems imminent. Safe shelters must be provided for workers
who must remain.

From the experience at Hiroshima and Nagaseki it is clear that 1f an
attack comes to an unwarned population the most that can be exﬁected of
them will be that the uninJjured will rescue those who are trapped or
injured before they are reached by fire. Because of the confusion and
destruction which will follow a bomb burst, general relief must come from
the outside. Washington, if attacked, would look for help~-~that is, for

workers, supplies, and equipment-~from its outlying undamaged ring and 1its

suburban areas and from cities as distant as Baltimore, Philadelphia and
Vf;? Richmond. Relief must be organized with this in view, Supplles, suprle~
mentary firefighting equipment and new hospitals must be kept outside
vulnerable arzes. Plans must be made now for housing, clothing and feeding
those persons who are forced to evacuate threatened areas or who survive

in attacked areas,

fA Safety will in large measure depend upon adequate warning of an attack,
warning which it must be asgumed will come from the radar system of the
National Military Establishment. Such warning, when coméﬁ‘éa with shelters

iy

o
for those who must stay In threatened areas, will minimi%e. or even eliminate,

cagualties. Less effectlve measures may result in panic, suffering, and 80,000

deaths as at Hiroshima.
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