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LEAD INDUSTRIES ASSOCIATION

392 MADISON AVENUT
NEW YORK 17, N. V.,

Novesber 6, 1961

BUBYECT: COMPREZINSIVE

RT ON LEAD IN FALLOUT

SHELTERS

20 Mesbers of the Lead Industries Associstions

Ve have nov prepared a much nore coaprehensive report, as
attached, on the use of lead in the construction of fallout
shelters. We plan on using this to ansver future inquiries in
place of the report sent to you oa October 15, 1961.

Additiona)l copies up to tvemty-five may be had free of
charge oo request, larger quantities at hy¢ per copy.

If you need odditionsl copies, please let us know,
Sincerely yours,

David M, Borecina
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LEAD INDUSTRIES ASSOCIATION

292 MADISON AVENUZ
NEW YORK 17, M. V.

fevision 10/30/61

LEAD IN FALLOUT SHELTERS

Anong the many commonly sveilable materinls for usein the construction of
fallout shelters, ‘esd, in terms of weight and space, provides the moat effi-
cient shield againat gamap rays -- the prime dangercus redistion to be expected
in fsllout.

The reason for thia ia that the degree of protection or “attenuation”

sfforded by any materisl ia cloaely related to ita mass. Therefore, lead being
the most manasive common shielding material is correspoadingly more efficient
and therefore thirner and lighter than other equivalent ahields. Where weight
end apace are not critical, however, and cost is & wsjor {actor, other ma-
teriala may be aelected either alone or in combination with Jead.

The following tsbie taken from the Atomic Fnergy Commiasion wanusl en-
titled “CFX-58.8" indicates “barrier’ or “ahield” thicknesses required for
verious degrees of protection or “sttenustion’ sgsinat fallout.

Approximate Attenuation Factors for Gamna Rays from Fission
Products as & Function of Shield Thickness for indicated Haterials

Shield thicrness fo- I~3icated materials, In inches

Load tron § Steel  Concrete Carth Vater Wood (Fir)
Attenvation (ri0 1y (v90 1 {les b (iOn 1; {e2.8 ll (s 1»
factor cg ft) cu ft) cu ft) cv ft ov ft cu ft)
2 0.2¢ LY 2.8 3.8 A *.2
[ 0.9% 1.0 . 8.9 [ A 13 28
1 1.0 2.1 ..? 1 19 )
) 1.6 Az 1 20 o 88
10¢ 1.9 X 1 2) 1Y) 62
1.0¢C 2.0 ‘.0 22 32 s "
18,000 3.8 5.0 2 » [N 110
100, 600 . 11 P} a 10 180

There i3 some guestion sbout the smount and energy of gamna radiation to
be protected agsinat and, as o function of thia, the ahielding requiced. Data
in the sbove table and in recommendations of the Offrce of Civil Defense
Mobilizatior, OCDM, wre bas<d « & minimum protection factor of 100 and en
assumed energy of .7 Mev., The faigure 100 simply mcans a barcrier with thie
factor will reduce in%enaity inside the shelter to 1/100 of its intensity out-
si1de ‘st any given moment. Mcv, means million electron volta, s messure of energy.

Using this bssic dets, and sssumings shelter built in the basement (below
grade) of an average two story frame haouse, OCIM rerommends 8" of concrete of
s density equai to 144 1bs. per cu. ft. or its equivalent. Since quick refer-
ence to the sbove table revesls an sttenuastion factor of only about S for thia
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thickness of concrete, it becomes evident that the roof, floors, and earth
sbout the walls of the cellar ate contributing the remainder of the protection
factor of 100, Should this same shelter be built cwtside, above ground, the
required thickness of concrete would be 16°.

Apother source of confusion comes from differing views of some suthorities
.8 to radiation energies to be expected. Energies of from 1.4 to 2 or 3 Mev,
have been suggested. Naturally, fa1 heaviear shields would be required in these
ceses. Additionally, some suthoritiex recommend higher protection factors and,
in fect, sasuming the worst weather conditions, addition of cobalt or other
isotopes to wespons or the possibility of repeated bombings, factors up te
2,800 have been used. in any event, if discrepancies exiast between omne set of
recommendations and another, check these two items: radiastion energies ex-
pected and protection factors wsed.

Based on the minimun adequate factor of 100 {for .7Mev. radiation) however,
the sctual construction of & Lasement shelter poses several problems. It is
important to note, again referring to the table, that the concrete used in
building fallout ahelters should have a dennity of 144 lb. per cu. fr. This
means an 87 concrete wall will weigh approximately 96 lb. per aq. ft. and a
wall B8’ high will weigh roughly 770 Ib. & ruaning ft.

The construction of the coacrete walls may not pose & serious problem but
the ceiling is another ma.ter. The concrete for the ceiling of s ahelrer
JO x 10 ft. will weigh roughly 10,000 1b. Lead on the other hand will weigh
roughly 6,000 1b. and require only 1* of head room rather than the 8" required
if concrete is wsed.

Lecad also offers sdvantages for usne in doore, hatches, window coverings,
atop shallow underground shelters and other critical areas.

Composite materials such as lead and ceoncrete. lead and carth, or lead
and steel are other atructural poasibilities. The mecesnary thickness of the
various materials making up the corposite is aot a straight intcrpolation of
the figures given in the table. Several scceptable compositen are shown oa
the following pagees. For others 1t as suggested that AEC or OCIM be contacted
for adrvice.

fead for gamma shiclding is available in anunber of forms, such as sheet,
brick, shot or wool. Lead shot can be cold poured into difficult to protect
aress or contained in & steel ahell for wse in doors, hatches, etec. Lead wool
is an 1deal calhing material for joints in whatever material or materials are
selected for the shelter. Leaded glans, which can contain more than 50X lead
by weight is available and cam be used for viewing ports where desirable.
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LEAD-EARTH
COMPOSITES

WITH FALLOUT PROTECTION

EQUAL TO OR EXCEEDING

&" OF 144 1b/cu.F1. CONCRETE
¢

AT 07 MQV'
A. WEIGHTS OF LEAD
24 1b PER SQUARE FT.ARK
STANDARD AND
COMMENCIALLY

AVAILADLE .

WEIGHT OF LARTH
FIGURED AY
100 {b./cu.kt.

EARTH THICKNESS
A.. GIVEN TQ NEAREST
INCH ABOVE

& EXCEEOS REQUIREMENT.
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i LEAD-STEEL
‘ COMPOSITES

WITH FALLOUT PROTECTION EQUAL TO
OR EXCEEDING &" OF (44 Ib/Cu.FT.
CONCALTE AT .7 MeV.

WEIGHTS OF LEAD - PER SQUARE FoOT-
ARE STARDARD AND COMMERCIALLY AVAILADAE

i tin i nn

201b.LEAD
EIBTHR 241

% CRCEEDS REQUIREMENT.




