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LEAD INDUSTRIES ASSOCIATION

4902 MADISON AVENVE
NEW YORX 17, M. V.

"

PO O

October 16, 1961
{ SUBJECT: LZAD TN PALLOUT

st

To Meabers of the lead Industries Associstion:

As a result of the imumerabls requests we have received for
information on the use of lead in the construction of fallout shellers,
@ we have prepared the attached report to anewsr such inquiries. We hope
3 that the information it contains will be of sssistance 10 you in answer-
ing similar inquiries,
i If you need additional ocopies of this mimeographed letter
please lst us know,

VYery truly yours,

David M. Borcina
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LEAD INDUSTRIES ASSOCIATION

292 MADISON AVENUL
HNEW YORK 17, N. V.

LEAD TY PALLOUT SHELTEIRS

Among the many commonly availsble materials for use in the construc-
tion of fallout shelters, lead, in terms of weight and space, provides the most
efficient shield against gamma rays -- the prime dangerous redistion to be ex-
pected in fallout.

For sxarple, l-in, thick lead veighing spproximatelr 60 1b. per eq.
ft. 18 equivalent to 9.7 in. of concrete weighing approximately 115 1b. per sq.
ft. or steel 2.7 in, thick weighing sbout 110 1b, per sq. ft. Therefore, vhere
weight and space requirements are critical, lead is the obriocus choice., BHow-
ever, vhers woight and space requiremants are not critical and cost is the major
consideration, then materials other than lead may be selected. Lead has a further

6 sdvantage, unifors density, not alwsys enjoyed Ly concrets or earth,

The following table taken froam the Atomic Znergy Comiaaiénin manual
entitled "CEX-58,8" indicates the thickncss of varicus materjale required for
shielding against penetrating residval readisticns, fallouts

Approxinmate Attenuation Pactors for Camaa Rays from Fission
Products as & Function of Shield Thickness for Indicated Materials

Shield thickness for indicated materials, in inches

Attenw - Lead Iron & Steel Concrete Earth Water Wood (Fir
tion (10 Yp ~ (L3016 TILI® (o1 TBXT .
facter _ _cn ft) cu ft) cu ft) cu ft) cu ft) cu f£t)
2 0.28 0.7 2.% 3.5 L.8 9.2
h o‘6h 1.8 6.6 009 u 25
10 1.0 2.7 9.7 13 19 3
50 1.6 L.2 b1 20 29 S
100 1.9 L.8 16 2) ) 62
1,000 2.7 6.8 22 32 LS ]
10,000 3.S 8.8 r{4 Yy 56 110
100,000 L.3 1 32 L6 70 10
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LEAD IN FALLOUT SHELTERS (CONT.) -2-

The Office of Civil and Defense lobilisation, OCDN, has recormenced 8

@ in, of concrete for house fallont basement shelters which added to the protection

afforded by the meterials in the floors above provide an attsnuation factor, see
above table, in the neighbortood of 10, which 18 probadly sdequate for most condi-
tions. However, it has been pointed out that an atienuation factor of 1,000 is
rini=sx far those areas subject to heaviest fallout. As to the location of the
arcas that vwill be subjected to heaviest fallout, this question may well be re-
legated to the "How high is up?® category.

It is important to note, again referring to the table, that the concrete
used in building fallout stelters thould uave a denaity of lLL 1b, per cudic foot.
This means an 8 in, concrete wall will weigh approximately $6 1b. per sq. ft. and
s wvall 8 ft, high will weigh roughly 770 1b. a running foot.

The construction of the concrete walls may not pose & serious problem
but the ceiling is another matter. The concrete for the ceiling of & shelwr 10

€©  x 30 ft. vi11 weigh roughly 10,000 1b. Lead cn the other hand will weigh roughly

6,000 1b. and require only 1 in. of head room rathes than the 8 in, required if
concreis is used.

Lead also offers advantages for use in doors, hatches, window coverings,
atop shallov underground shelters and other critical areas,

Cocposite materials such as lead and concrete, lesd and earth, or lead
and stecl are other structural possidilities. The necessary thickness of the vars
dous materials making up the composite is not a straight extrapolation of the
figures given in the table and {t {8 therefore ruggested that AEC or OCDX be
contacted for advice on such construction,

Lead for gamma shielding is availadle in a number of forms, such as
sheat, brick, shot or wool. Lead zhot can Le cold poured into difficult to pro-
tect areas or contained in a steel. shell for use in doors, hatches etc. Lead vool

e is an ideal caulking material for joints in whatever material or materials are

seJecled for the shelter, Lesded glass, which can contain more than 50 lead by
weight is available and can be used for viewing ports where desirabie.




