





BASES FOR THE NATIOWAL FALLOUT SHELTER FROGRAM

The President in his meseage to the Congress on the state of our defenses which was delivered
on January Ld, 1965, said:

"While eomfldenl that our present strength will continoe to deter o thermonuclear
war, we must alwayas he salert to the possibllities for limiting destructicon which
might be inflicted upon our people, cltiee and Iindustry -- should auwch a war be
foreed wpon us,

J'It iz already clesr thet without felleout sheleer protection for cur citizens,
all defense weapons Lose much of cheir effectiveness in seving lives, This
aleo appearse to be the least expensive way of saving millions of lives, and
the one which has clesr walue even without other svatema, We will continue
our existing programs snd start @ progrem to increase the totsl inwventory of
gheltera through a survey of private homea and other small structures.'

A natlonwide fallout shelter aystem e an integral part of the over-all defense program of the
Department of Defense, Secretsry of Defense McMemars has underscored this concept on many

coeaslana,  On Febyvary 18, 1963 he made the followingy atatement to the House Anmed Services
Commictee:

"Ihig year far the Firat time we are including in a single chapter the discussion
of the cthree major programs which comstitute our general nuclesr wer foreces: The

Strategic Dffensive Porcea, the Coantinental Alr and Missile Defense Fovcea, and
Civil Defense.



"I heve made this change, not as & matbter of atyle, but, rather ta Fecilitate our
[ analyvsie of the general nuclear war prablem, It was clear lest vear that because

of the close inter-relationship and, indeed, the Inter-setifon of the throe ma jor
componentas of our geneval nuclear war peature, the only practical wav ta doal
with this problem 1s to incorporate all three components in a eingle analvtical
framework, Only then can the true character of the general nuclear war problem
in all its dlmensicons be Ffullv grasped snd the relat Lwe merits of availahle
alternatives be properly evaluzted,

+ « « In the event of general nuclear wer, attacke might be divected ageinst
military Eargets only, agsinst ciries only, or against both Lypes of Cargets,
elther simultapecusly or with a delay, They might be melective in terme af
Spocific Largets or thay might be peneral,

"o . . & mesningful capability to limit the damage of a determined enemy attaoch,
reguires an integrated, balanced combination of strategic offensive forces, ares
defenge forces, terminal dJefense Tarces and paseive defensea, Such a structure
would pravide a "defenze in depth’, with each type of foree taking {te toll of
the incoming weszpons, operating like a serics of filters or sleves, progrefsively
reducing the deatructive potentisl of the attack,
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"Since we have no way af knowing hiow the enemy would execute a nuclesr attack upon
the Unitvd States, wa musl also intensively explore alternative 'defensive' avslems
A8 means of limiting dsmage to ourselwves. The problem heve 15 to achieve an optimum
balance among all the elements of the genersl nuclear war forees, particularly in
thelr Damage Limiting role, This 1= whaor we eean by 'balanced' defense,

"Although a deliberate noclear attack upon the Uniced States may seem a highly
unlikely contingency, . . , it must receive our urgent sttention bhecause af the
EROTMOUR canscquencss it would hawva, .,
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"Sevaral pointas are eyldenl [rom our analyeis of this problem, First, it is clesr
that with limited fallaut protectfon, an enemy attack on cur urban sreas would cause
great loss of life, chiefly because of the heavy concentratficr aof popelacion in our
large citles which I noted carlicr, Second, the snalysis clesrly demonstrates the
diatinct utility of a natlonwlde Tallout shelter progrem in reducing fatalfbies, at
&1l lewels of attack,

", . . @ Lransfer of resources from falleout shelters to other defensive systems
would result in substantially less effective delense pestures for any gliwven budget
leval, . 4

" . . any Damege Limiting program which axcludes o complete falleout shelcer system
would ¢ast at leasb twlce as wuch as a program which includes such a system =-- even
under the favorsble assumpticn that the eneny would not explofit our lack of fellout
peatection by surface bursting hia weapons upwind of the fallour aress. In addicion,
fallout shelters should hawve the highest priority of any defensive system beceuse choy
decrease Che vulperability of the population to nuclesar conteminmation wnder gll cwpes
of attack, . . .

The followlng sequence of charts prosents the basis for the natlanal fallout ahelter progrsm.



EFFECTS OF A 5-MT BLAST

Chart | shows the blast and thermel effects of 8 5 megaton surfece burst. People cloze to
Lhe detanation, within 2 miles of ground zero, are not likely to sutviwve the blast and thermal
effecta, There {e 1ittle that cen be done for the peopuwlation in this aresn as protection
ageinst the close-in blast effects of nuclear weapona is beyond the present cepabilicies of
military or ciwvil defense,

Hf8 you move out from the total destruction ring, however, chances for survival improve markedly,
In terms of probsbilities, the percentsge of the population surviving blast and thermal effeces
increases rapldly as Lhe distance [rom ground zero incresses,

While millions of people could survive these initisl effects of nuclesr detonations, a large
partion of Lthe survivors would be expased to the lethsl effects of radioactive fallouc,



EFFECTS OF A 5 MT BLAST Chort 1
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EFTFECTS OF A Z0-MT BLAST

Chart 2 shows the effects of & 20 wepaton surface burst. While this amountsz te a fourfeld
{ncrease in megatennage ower the five megaton weapon the same hlast and thermal effecta ccoour
gt less Lhan twice the dlscance from ground zera. Az in the case of the five mepston weapon,

millions of people could survive these inicisl effecta.




EFFECTS OF A 20 MT BLAST Chart 2
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UNSHIELDED HMaXIMUM EQUIVALENT RADTATION DOSE CONTOURS

Chere 3 {17ustraces the extenaive geographical coverage of fallout radiacion fram 5 and 20
megatun surface blasts. Based on a 25 mph upper air wind, signifleant amounts of fallout
frow these wespons would be deposited over thousards of square miles of ares down wind,

4 dase of over 200r could couse disabling {11nesa. Ab

430t there fs a 50=50 probabilicy
of death and cver 600r death fs almose certain,

In an actual attack fallaut from several wespona could averlap further increasing radiation
levaln,




Chart 3
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FALLOUT RADTATION EFFECTS

Chart & 3illustrates the effecis of [allout radisiion vpen cccupants of 8 typicsl 10-story commercial

building,

A few facts about the physical nature of fallout:

L. The fallout particles are like aalt or sand; they have weight and serctle on the
ground; they are not likelwy to be indoors in harmful amounts,

2, Food iz not contamipated unless outdeors and coversd by fallout particles; the
particles can be reoeved by washing or peeling,

3. Omly a small fraction of radicactiwve fsllouc is soluble in water., Tn additiom,
fallout particlea sink vapidly to the hottam and patable water sources sre
protected by passing through the ground snd by water purifying eyetema.

4, Fellout radiatien deceys repidly, especislly socn after the burst. Huch 1= glwven
off harmlesely in the air before the fallout reaches the groond, Even after reaching
ground, decay centinues to be rapid, For exemple, by the end of the third day the
Tallout roadlatfon lewvel would be less than @ third of what it was at the end of the
firat,

In the chart, arrows represent the damaging garma radlation fram fallout partleles, The arrows show
rediation penetrating the outside walls, injuring personz in the outer rooms. Some radiation would
penetrate the protective core area of the building, bot the density of building material would reduce
the radiation te lewvels doing little eor ne harm.

Ta the right of the buildlng are plctured the initial efflects of boo much radlstion en the human
bady; deatruction of body cella is taking place, soon to result in intense 11lnesa, Depending on
the smount of the deose, death could follew days or weeks leter, However, the same radistion ia
shown passing Chrough food without contamination or domage,
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Chart 4




FALLOUT CONDITIONS FROM A LARGE KUCLEAR ATTACE
(&4 Spring Day)

Chart 5 shows the geographic distribution of wvarious levels of radicactiwvity tesulting from
an assumed attack. The targets attacked were a full range of wilitary, induatrial and
papilation centers. Targebing warisbles included such matbers as how war staTtcte, enemy
abort rates from malfunctions, attricion of incoming weapons from U.5. military sctiom,
duration of attack, wespons accuracy, and upper wind direction and welacity.

The level of attack iz in excess of 5,000 megatons detonated on target, about A5 surface
bursts which generate fallout,

About 73% of the land would be covered with dangoerous levels of redicactive fallowt if
averdge winds prevailed. Areas shown to be free of serious fallout could virtuslly all be
covered under different wind condiffions.

The darkest areas would require a week to two weeks stay in sheltera. Tess dark arcas would

require two days to one week. The 1lght gray arcas would reguire shelter only for the first
day or bwo.
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FALLOUT CONDITIONS FROM A RANDOM ASSUMED ATTACK AGAINST A
WIDE RANGE OF TARGETS: MILITARY, INDUSTRIAL AND POPULATION

A SPRIMG DAY

SURVIVAL ACTIONS

Ej Ma shelter required under this wind ‘ F
coendition .

- 2 days to 1 weelk shelter ocoupancy

- 1 week to 2 weelks shelter ocoupency
fallawed by decontamination in excep-

tional arens

Chart 5
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FALLOUT COWDITIONS FROM A LARGE FUCLEAR ATTACE
(4 Fall Day)d

Charl b ahawa the distributiocn of warious levels of radicactivity resvlting Trom che same
sttack uzed for Chark 5 butb wicth the wind conditlons of a randomly zelected fzll day.
of the area which was free of fallout with che spring day winds is covered with serious
amownits af felleut vnder che fall day condicious.

Much

Fwen 4 cargets, enemy intention: and offensive capabilities could be aceurately predicted,
the winds as of sny day on which o pocencial actack mighs occur, could mot be so predicted.
Therefore, wr must plan on providing fallout protection everywhore.
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FALLOUT CONDITIONS FROM A RANDOM ASSUMED ATTACK AGAINST A
WIDE RANGE OF TARGETS:  MILITARY, INDUSTRIAL AND POPULATION

SURV VAL ACTIOMS

[]

candition

E Up to 2 doys shelber secupancy

M shelrer required under this wind |

- 2 days to | week shelker eccupency

| week to 2 weeks shelter occuponcy

A FALL DAY

fallowed by decontomination in excep-

tional drecs

— e

Chart &



POPULATION AMD ARBA ATFECTED BY HYPOTHETTCAL HEAVY ATTACK

Charrt 7 compaves the effeccs of fellout and blast on the pepulation and the land area of
the country, using a serics of abbacks comparable bo those shown in Charts 5 and 6.

Blast levels. Under these zsaumptions, 90 of che land ares and 41% of the populacion
would not be subjected to damage or injury. Another 20% of the population has an excellent
probability of surviving the atteck. 15% has s better than & 30/50 chance for survival.
21% of the population would be in the area of near tetal destroction.

Badiscion levels. Although a large portion of the population would surwiwve Che blast
cffecrs, 85% would be subject te lethal or dangeroes radiation levels which cower about 73R
of the land area. Only 15% of the popnlation is in areas which are free of fallout or have |
& tolerahle range of fallout.,

Even if we assume that all thaose killed by blast (approzimately 308 of the population) were
alaa ineluded in the lethal radiacicn area, there would zrill be 304 of the populatipn wha
would have survived blast and need fallout protection to swrvive the radlacion hazard. In
addition, 25% of the population would nesd such protection to aveid disabling radiation
galckness.
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Chart 7

EXPOSURE TO BLAST AND FALLOUT
HEAVY HYPOTHETICAL ATTACK ON
MILITARY.INDUSTRIAL AND POPULATION TARGETS
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LIFESAVING POTENTIAL OF IMPROVED STRATEGLC DEFENMSE

Chart & The facing chart depicts the cffectiveness of varlous defensive postures in terma of lives
paved, 4z in the preceding charts the data for this chart are taken from Department of Defense studies,
but the asswsptions used here arve [ar wore extreme, It was sssumed chat a wery severe sttacs ooours
against populsticn targets, All damage limicing defensive systems are measured against this very
peagimistic assumpbion.

Mo Shelter, 1In the absence of an effeckive shelter program for the protection of the population,
shout 144 million people would become fatalities,

Full Fallout Sheltetr (I}. ©On the assumptions that 107 of the people would £ail to use avallable
shelters and others would improperly use the shelters {e.z., late entrance and early exit), the full
£allout shelter program would save 48,5 milliom people. It was also assumed that there would be an
inereasing population shift to urban areas - about an 18% shift by 1970. Certain offsetting factors
were nct included for lack of adequete dete; the blast protecrion afforded by fallout shelters, build-
ings, terrailn and other local chagacteristles: fatalities from fire spread beyond the impact arci.

To date at tetal program cost of about 3600 million (FY 1962-1963) cver L3I0 million fallout shelter
spaces have been identified. PFrojecting the present program through FY 1570 would result in fallout
shelter for /3 to 4/3 of the estimsted L970 population at a cost of less than 1.0 billiem.

Blest shelter (IT). Thie posture includes 30 psi blast ehelter in the central clcles of the
100 largest metropalitan aress, 10 psi blast shelter in the suburban sreas surrounding these citics,
end fallout shelter for the vest of the country. Approximzcely 23 million lives would be saved awer
the full fallout shelter posture at =n edditional eost of approximstely 519,0 billdlon.

Fallletic Missile Defense (I1T). Provides protection for 22 citlea &t & S=vear vost of 518.0
billion, (Arbitrarily selected median of varicus studies of hypothetical systems ranging from 20 to
25 citivs defended and coste of #16 to $20 billion,) Thie posture would save 27,8 million peeple in
addition ta those sawved by the full fallout shelter posture,

Thiz mystem must be combined with the full fallout shelter system as an enemy could detomate a weapon
upwind, outside aof the defended sress, and kill those without fallowt shelter in the AEM protected clities,

411 Systems (IV), All of the preceding postures added together could save a totsl of almast 100
million liwes,
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Chart B

LIFESAVING POTENTIAL OF IMPROVED STRATEGIC DEFENSE
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ANTIBALLISTIC MISSILE SYSTEM AND SHELTERS

Chart 9 This chart deplcts the relationehip between sntiballistic missile systems and shelters.
While shelters have walue with or without an sntibellistic misslle system, ao antiballistie misslle
svstem has little welue for protectien of populaticen without aheltera for twa reasona:

First, the people in aveas protectad by ABMs can be exposed to lethal fsllout radiatlon even
though enemy weapone do not penetrate the pretected aress. Survounding groundburaste, as fllustrated
on the left of the chart, vould be targeted to kill those without fallout shelters inm & city.

gecond, @ series of industrial and population centers protected by effective antiballistic
missile eystems (which sre wnder development) may result io a shift in targeting te¢ vnprotected
industrial and population centere. Although lower prierity, the unpretected target aress may be
fully justified by military, psycholegical and deterrent objectives,

The relatiomship of shelters and antiballistle wissile systems I1lurtrates the necessity for inte-
grating eivil defense and other defense programs. Meximum protection of our people and valuea ia

the purpose of all of our defense efforts, This objectiwve requires a balanced end coordineted mix
of elvilian and military defonse systems.
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Chart 7

ANTI - BALLISTIC MISSILE SYSTEM AND SHELTERS

SURROUNDING GROUND BURSTS KILLING
THOSE WITHOUT FALLOUT SHELTERS
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