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SUMMARY

This paper presents the methodology and results of a limited study
undertaken to determine collateral popuiation damaye from weapons aimed
at strategic military bases and to roughly estimate the cost of blast
shelters to protect everyone at risk., The study had the following as-
sumptions and criteria:

1. Jargets -~ 57 operational SAL bases taken from unclassified
sgurces and located on Sectional Aeronautlical Charts, (oast
and Geodetic Survey,

2. Meapons -- Optimum air burst, 0-CEP, with ground zero occurring
at the center of each base. Computetions were run for +, 2, 4,
8, 16 and 64 MY sice weapons, one weapon delivered per base
{range of from 57 to 3648 total MT's deiivered),

tad

Damage Model ~- A roughiy Gaussian relationship between per ceut
mortalities and peak overpressure in which the 0.5 kill probabil-
ity (Px) for the uaprotected was taken at 10 psi with no survivors
at 20 psi. In each city the model assumes that the population at
risk is so distributed that the kill probability for the iotal
population is egual to the Py ar the population center,

L. Cost Model -- The cost per blast shelter space is equal to $50 +
$20 ¥p, where p is the designed overpressure rating in pounds per
square inch,

Four sets of calculations are given., The first {(Appendix A, labeled
"Rough Computations®) contains a detailed listing of bases and cities at
risk, plus mortalities computed us g census data, target to city distances,
and the damage model selected, The second {(Appendix B, labeled '‘Detail
Calculations for Ten Targets!) contains the results of refined calculations
for some large cities in which each census tract is treated as a population
certer. The third (Rppendix C, labeled “Adjusted Computations'') contains
the resuits of modifying the first set of computations according to the
results of the refired computations. The fourth (Appendix 0, labeled
“"Blast Shelter Cost Computations'') contains biast shelter cost calculations
for protection against I-MT and 8-MT attacks.

Tre significant results of the various computations are as follows:

1. Collateral damage for the unprotected population around 57 SAC

bases:
Pop. at Risk Estimated Mortalities {(Millions)
(Millions) I MT 2 MT 4 MT 8 MT 16 MY 64 MY
12.0 1.2 1.7 2.4 3.5 4.8 7.6

\ S — ]
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2. €Cost to provide a blast shelter space for all at risk te more
than § psi:

Against a 1-MY attack -~ $320,000,000 (approxinately 2,700,000 spaces)
Against an B-MT attack -- $825,000,000 {spproximetely 6,600,000 spaces)

3. Ten per cent of the targets account for 20% to 40% of the people
at risk depending on weapon size and L40% of the mortalities. Tweaty per
cent of the targets account for 35% to 55% of the people st risk depending
un weapon size and 60% of the mortalities.

The paper also concludes that some addiiional work might be worthwhite
to indicate the effects of siming errors {finite CEP's) on collateral damage.
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COLLATERAL DAMAG

jatrgduyct ion

Amorig the variou, poussible hardened and/or dispersed sheiter progrars
are those whic™ are designed to tirit ooliateral daraqge resulting from
weapons ai.=d only at rilitary targets, Preparatory to deserrining the
effectivene,s and cost of suych progrars, it s necessary 1o uyndertake wome
basic map exercises and computationns in dererring the current wvulnerability
of the country to a range of wountertorce
methodology and results of one set of coli
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Targets

Targets selected foo computation ol damaves consist of 57 air bases
located within the continental United States. These are dictributed as
shown on Figure 1 and are li-ied in Appendices A and C. This 1ist{ was
compiied from various unclassified sources

The air bases are divided into two groups designated Ay priority and
Ay priority.” An A, priority target is one housing or supporting {(CBM
facilities, An Ay priority target is a SAC base.

Hypothetical attacks were ryun on each base assuminag }, 2, 4, B, l¢,
and 64 MT air burst weapons delivered on target. Oround zeros were as-
sumed to coour at the cidpoint of the longest runway as shown on Sectional
Aeronautical Charts compiled by the Coast and Geodetic Survey, U.S. Dept.
of Commerce, Where runways were nnt shown, the G2 was taken at the center
of the symbol designating the air base.

Damage Model

Two basic assumptions were used (o determine mortalities froo any size
weapon., First, the per ceny movtalitics vs, peak overpressure relationship
was assumed to he Gaussian for all prompt weapons eftects roughly approxi-
mating the Japanese experiences. In this relationship, “or an unprotected
population 507 moreatiticos (P = 0.5) tror blast effects accur at o distance
from GZ corresponding ta 10 psi,  Above 20 psi there are no survivors,  Sec-
ond, for small population (enters we assure that +the population of anv urban
concentration is so distributed that the probatility ot will for the total
concentration is cqual to the Py oat the populaotaon center,  Ten large popu-
lated areas near the bhases are exacined in dotrail

Using current distance=overpressyre relbationships and scaling lews,**i’
is now poassible ta Jateylate darage 1o tne various wedpon sieses \Table 1),

TThe Probable Fallout Threat Over the Continental United States
£.0. Catlahan, vt al, TO-R &L-12, Do. 1960,

, Toibhnical Dperati s dn:

TR fe e o Nad lear wWeapona,  HEQ . 14bh7
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TABLE i

COLLATERAL DAMAGE - / BiLAST MORTALITIES
Distance {Miles) from GZ f{airburst)

P (kilt to Population Center
{psi) probability) T HT 2 MT L MT 8 MT 16 MT 64 MT
20 P00 i.75 2,4 2.8 3.5 L.5 7.0
tg .95 i B0 2.3 7.9 3.6 4.6 7.2
P8 .90 1.30 2.4 3.0 3.8 L g 7.5
17 L85 F.95 2.5 3.1 3.9 4.9 7.7
16 .80 2.00 2.6 3.2 L.o 5,1 8.0
i5 75 2.1 2.7 3.3 G,2 5.3 8.3
4 70 2.2 2.8 3.5 4.4 5.6 3.7
13 .65 2.3 2.9 3.7 4.6 5.0 9.2
12 .6C 2.5 3.1 3.5 4.9 6.1 9.5
il .55 2.6 3.3 4.1 5.2 &£.5 10,2
10 .50 2.7 3.5 64,3 5.5 6.9 10.9
5 45 2.9 3.7 4,6 5.8 7.4 i1.6
& Ry 3.2 4.0 5.0 6.3 8.0 12.7
7 .35 3.5 Loy 5.5 6.9 5.8 13.6
6 .30 3.8 L.3 6.0 7.7 9.7 15,4
) 20 4.3 5.5 6.5 8.7 1.0 17.4
4 0 5.1 6.4 B.u o 10.2 12.8 20,4
3 .08 6.2 7.6 9.8 12,5 15,7 25.0

Calculation Procedures

The preliminary or "“first cut' computations were done as follows. Using
the Aeronautical Lharts, all urban and urbanized places at risk were located
and listed by name and distance from the GZ. iIn this first try, the list is
Timited to places withi- 15 miles of the target except for large cities within
a 25-mmile radius. Poputation figures for each place were obtained from census
data.” In order to 'pick up'' as much of the rural population as possible,
towns were also counted and included at 2000 persons per town. These were
assumed to be uniformly distributed within a l5-mile radius circle, The Py
assigned to the towns is 'weighted' on an area basis. Using the data given
in Table 1, mortalities for each place were calculated by rultiplying the
total population by the proper P, . All of the detail work may be found in
Appendix A, The results showing the vulnerability to blast of about 14 mil-
lion people at risk are summarized in the following table,

“United States Census Population 1960, United Srates Summary, United
States Dept, of Cormerce, Bureaun ot che Census,

‘_'E"Minir\ur.; P.k was chosen at .01,

/
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TABLE 2
COLLATERAL BLAST DAMAGE FOR 67 SAC BASES
Pop. at risk Mortatities {millions)
{miliions) ] MT 2 MT 4 MT 8 MY 16 KT 6L MT
14,00 0.83 (RT3 2.23  3.32 L.73 7.54
% 100 5.9 10.0 6.0 23,7 33.8 £6,7

During these computations it appeared that some serious deviations
from the model might have been introduced due to the simple treatment of
large urbanized areas especially where: a) an urbanized area was not well
defined, or b} the GZ was within or close to the affective radius™ of the
city, or ¢) the cicy was very far (15-plus wiles) from GZ, In addition,
it was very possible that the distribution assumption for large places was
grossiy inaccurate.

As & result, it was decided to select a few places (10 in all) and
subject them to a more detailed analysis, These were selected primarily
according to population; as many in the 250,000 and over category as time
would allow, For this analysis each census tract within 20 miles of ground
ze€ro was considered as a separate population center, The location and popu-
lation of the tracts were obtained from the various volumes of the National
Location Code prepared by the Bureau of the Census., Measurements were made
to the geographical center of each tract and population figures summed for
tracts equidistant from GZ. Pg's were then applied to sums according to
Table 1. The detailed calculations can be found in Appendix B.

A comparison of the calculation procedures (Table 3} indicates that
the rough computation is accurate especially in the medium weapons range
(2-8 MT) and for wide variations in population (Detroit)}, and for distance

PR

from 6Z (Miami). For highly concentrated places™ it is very accurate,

On the basis of the detailed figures it was decided to go back over
the first approximation and make more adjustments, These were applied as
follows.

1. Across-the-board adjustment of population at risk and mortalities,
The population-at-risk comparison for all places except Miami and Detroit
indicates that a 10/ increase i+ the rough figures is called for.

“Effective radius {designated R, in Appendix A) is the radius of a
circle whose area is equal to the urban area figures given in the census
information,

“iCities like Tacoma where the urban fringe population drops off sharply
away from the central city.

/
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TABLE 3

COMPARISON OF CALCULATION METHODS

A, Priority Targets

T

Lowry AFB, Denver, Colarado d = 5.2 mi,
Pop, at risk (thousands) Mortalities {thousands)
VMY 2 MY 4 MT 2 MT 16 BT 64 MT
Rough Caic B0& 2 183 315 45 628 806
Detail Calc. 8i3 157 225 303 396 498 677
Mclonnell AFB, Wichita, Kansas d = 5.5 mi,
Pop, 2t risk {thousands} Mortalities (thousands)

T MT 2 MT 4 MT B MT 16 MT 64 MT

Rough €Calc, 373 36 S 105 153 222 316

Detail Calc. 367 62 498 138 185 236 312
Fairchild AFB, Spokane, Washington d - 12,5 mi,

Pop. at risk (thousands) Mortalities {thousands)

I MT 2 MT 4 MT 8 MT 16 MT ©O4 MT

Rough Calc, 257 1 12 15 25 L2 116

Detail Calc. 263 7 8 14 29 52 130

A, Priority Targets

March AFB, San Bernavdino, Riverside, California d = 8.8 mi.
Pop. at risk (thousands) Mortaiities {thousands)

I MT 2 MT 4 MT 8 MT 16 MT 64 MT

Rough Calc, 398 5 6 37 8l 139 274
Detail Calc. L70 10 T4 27 L7 149 20€
Homestead AFB, Homestead (Miami), Fiorida d (Hiami) = 23.5 mi,
Pop. at risk {thousands) Mortalities {thousands)
I MT 2 M7 4 MT 8 MT 16 MT 6L MT
Rough Calc, 871 N I3 15 18 22 78
Detail Calc. 253 13 17 2L 33 L4 Q7
MacDill AFB, Tampa - St. Petorsburg. Florida d = 9.6 mi.”
Pop. at risn  {thousands) Mortaliyties {thousands)
MDD MT 4 MT B MT Ik MT 6L MY
Rough Calc, J ) i
Detail tarl. 0" AR B R CR TR R
Tt 702 L2 26 63 0% i+d 36/

IllllllllllllllllllllllllllllllllllllllIlllllllllllllllllllllIllllllllllllllllllllllll




TABLE 3 {Continued)

#

Westover AFB, Springfield, Chicopee, Holyoke, Massachusetts

Pop. at risk (thousands)

Rough Calc. 467
Detail Calz. 530

Selfridge AFB, Detrcit, Michigan

Pop. at risk ({thousands)

Rough Lalc. 3538
Detail Calc. 1277

Carswell AFB, Fort Worth, Texas

Pop. at risk (thousands)

Rough Calc, 513
Detail Calc. LE4

McChord AFB, Tacoma, Washington

Pop. at risk (thousands)

Rough Calc. 274
Detail Calc. 408

Weighted distance

I M7

Hi-361~RR/L
d - 5.2 mi,

Mortalities {thousands)
MT 2 MT L MT B MY 16 MT 64 MT
45 108 176 283 348 Lgg
&l 1G1 150 Zi8 290 423

d = 19.0 mi,

Mortalities (thousands)

2 MY L oxT & #MT 16 MT 6L MT

35 35 35 35 35 566
25 38 50 94 i49 425

d = 6.4 mi.

Mortalities (thousands)
MT 2 MT & MT B MT i& MT &4 HMT
21 61 132 198 285 509
43 67 103 153 212 339

d = 5,1 mi.

Mortalities {thouscnds)
MT 2 MT & MT B MT 16 MT 6L MT
2 60 91 i3 150 251
31 51 87 125 173 274
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2. Adjust the mortality figures for other iarge places in accordance
with the detailed figures (size and distance from GZ). Thus we proportion:

Base Number

1 Tucson like Wichita
7 Topeka like fort Worth
10 Lincoln Jike Wichita
H Omahs like Tampa-5t, Petersburg
21i Little Rock like Spokane
26 Orlando like Tampa-3Si. Petersburg
23 Shreveport like Fort Worth
43 Utica 1like Spokane
51 Lolumbus iike Spokane
52 Dayton iike Tampa-5t. Petersburg;

Springfield like Miami
The details of these adjustments as applied to the rough computa’ions
are found in Appendix €. The summation of results appears in the following

table. Table 2 is reproduzed to facilitate comparisons between celculation
methods,

TABLE &

ADJUSTED DETAILED CALCULATIONS

Pop. at risk Mortalities {Millions)
{Millicns] } 4T 2 MY 4 MY R MY 16 1T 64 MT
12,04 i.15 1,69 2.43 3.47 .77 7.58
Vs 100 9.5 14.0 20.2 25.9 39.6 6£3.0

ROUGH CALCULATIONS

Pop. at risk Mortalities {Milliong)
Mitlions) 1 mMT 2 MY L M7 8 MT 16 MY 6L MT
14,00 0.83 1,41 2.23 3.32 4.73 7.94
/ loc £.9 10.¢ 6.0 23.7 33.8 56,7
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Discussion

There are many points to be made about these collateral damage com-
putations, their meaning and usefulness, Amocng these are the following:

I. Concrning the caiculation procedures only, it appears that further
refinements (i.e., mapping each base in detail) might inprove results but
probably with diminishing returns, considering the additional effort re-
quired and the roughness of the model., However, it may be worthwhile to
re-run the celculations to determine the effects of aiming errors {CEP's)
on total damage, Even if one credits an enemy with very accurate weapons,
there is the outside chance that the ground zero will occur twn™ or mere
CEP's away from the target and toward the city. This ''worst case'’ compu~
tation might be run, say, using one-half nautical mile CEP weapons in the
medium yield range {1-8 MT) and locating the ground zeros one mile nearer
the cities.

2. Regardless of computational procedures, one does notice the gross
inequalities of targets in terms of collateral damage. fOne might argue,
for example, that an enemy sees all A, targets as being equal in value.
That is, the threat to him from Lowry (D:nver, 800,000 at risk) may appear
the same as that from Mountain Home (9,000 at risk). One might alsoc argue
that the assigned megatonnages are equal. Here, the guess is that even if
an enemy wished to assign smaller weapons to Lowry, he could not because
he doesn't have them, Of course this does not mean that ne must neces-
sarily be malevolen:; this has to do with targeting doctrines. However,
whether malevolent or benevolent, damage at Mountain Home is small and re-
mains so regardless of doctrine. At Denver, Derroit and other large places,
this is not the case, Here, actacks with avoidance or '"bonus' are clearly
available. As a special feature of target inequalities, consider the elim-
ination of some high risk bases (Figure 2), A 10% reduction in bases re-
duces the people at risk by 20% to 40% depending on the size of the weapon
and reduces mortalities by abcut 40% for all size weapous. A 20% reduction
in bases reduces the people at risk by 35% to 55% and mortalities by about
60%.

3. iIn the design of blast sheiter programs, these inequalities intro-
duce annoying problems. To someone planning a program around Lowry or West-
over AFB, Mountain MHome or Roswell AFB looks iike it already is blast pro-
tected, In addition, the population around these remote places have other
“"bujlt-in'' means for protection such as easy dispersal and probably easily
available equipment for improvising shelter,

4, In connecticn with (3) above, it is important that defense plan-
ners recognize that the cost of equal protection per capita will vary from
place to place, That is, it may not be realistic to estimate the over-all
costs of blast shelter programs by assigning costs regardless of locale
even for shelters of equal hardness.

*There is about 95% probability that a weapon Jands within a circle
of two CEP radius.

T T e
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5., Yo a first approximation the cost of a program which provides
blast shelters which protect against any size weapon {or less} can be
ohtained by taking the cost of a required shelter space at the center of
population, multiplying by the population of the area, and surmming over
the 67 bases. This was done for 1-MT weapons and 8-MT weapons, except
that some detailed calculations were done for 10 tarce places and adjust-
ments appiied to other big cities. These calculations are found in Appen-
dix D, Costs are based on the formula

Cost per space = $50 + $20 o
where p = shelter psi rating

and 10 levels of sheiter hardness (220, 100, 60, 4o, 25, 206, 16, 12, 9,

and 6 psi)., Shelters are provided within 10 miles of 62 for the 8-MT
weapon and 5 miles for the [«MT weapon, OQOverpressures at greater dis-
tances are less than 5 psi and we assume blast shelters are not required,
In addition, we assume that people close to GZ (€1 mile for 8 MT and

£0.5 mile for | MT) are able to disperse to the shelters provided for them,
them. Total program costs are:

For 1 MT $320,000,000 ({approximately 2,700,000 spaces)
For 8 MT $825,000,000 (approximately 6,600,000 spaces)

This presumably results in zero mortalities from blast,
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APPENDI X A

COLLATERAL DAMAGE

Rough Computations

In the following tables, mortalities caleulated at a target
location are listed under each weapon size and are in thousands
of pecple.

Ro, is the radius of an equivalent circular city {miles)
whose area is egual to the urban {or urbanized, if available)
area of the actual city as given in the 1960 census data,

d, is the distance in miles from the apparent center of the
equivalent circular city to the target. The quantity R = d - Ry,
is the distance in miles from the edgc of the equivalent circular
city to the target. Neither Ry nor R is required in computing
damage according to the mode! selected. These quantities have
been f .nd u-eful in checking the computations for large errors
since they provide a yardstick for roughly comparing vulnerability
between cities,
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APPENDIX B

COLLATERAL DAMAGE

Detaitl Calculations for
Ten Targets

in the following tables, d, is the distance in miles
{(rounded to the neares. half-mile) from the target tc the
geographical centers of sur..unding census tracts as shown in
the various volumes of National Location Code prepared by the

Bureau of the Census for 0CD-D0OD and the National Resource
Evaluation Center-0EP, 1962, Kill probabilities are assigned
according to this distance and the data given in Table |
located in the main section of this report. This assumes that
the damage to the entire census tract is equal to the damage at
its center, The computations were simplified by grouping equi-
distant tracts.
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TRELE
COLLATERAL DAMAGE COUMPUTATIONS
{Lowry Alr Force Base. Dunver, Lolcrado)

I M7 s MY o M7

Dise, Nou ., iotal

G M Tracts Fop, Pk Moy i Py Mot Pi Mot
G.U i 5500 ! LEQ0 ! 5500 1 L5
4.6 - - | - } - | -
[ 2 LBOU i SBOO i 5800 i L5HE00
i.5 7 375900 .95 35000 i 37900 i 37900
2.0 8 35900 .1 28700 .95 34100 | 35900
2.5 9 L1600 .58 24100 84 35400 .95 39500
3.0 g L4300 A3 19000 .63 27900 .96 39900
3.5 B 26800 L35 SLUY .50 13L00 .76 18800
4.0 8 32160 .26 8300 40 12800 .57 18300
4.5 ] 425060 .18 7760 L3k L4500 RS 19600
5.0 19 61300 L £700 .28 i 7100 A 24400
5.5 I 48700 .07 3400 .20 q700 .35 17000
5.0 7 2700 .06 00 15 3400 J30 6800
6.5 & 28100 .03 800 R 3100 .2h 6700
7.0 8 21900 .- -~ .08 2600 .20 5400
7.5 ] 37700 - - 04 1500 L5 5704
8.0 & 49200 - -- -~ -- 10 LQ00
8.5 4 29i 0 -- -~ ~- - .09 2600
4.0 g L7600 -- -- -~ - .08 3800
9.5§ 6 32500 -~ -- -~ -- .06 2000
10,0 1 11200 -- - - - Ok 1200
14,5 2 13700

1.4 3 L0300

IS 2 LihOu

2.y T - Notes

125 3 20200 e

f.u 3 20100 i. Population and Mortalities
23,5 2 17600 in thousand-

.2 Z 7100 2. Kill Probabiiity (P} for

s - - optimum 3ir burst

5.0 -- -

15.5 -~ --

i6.0 [ 2600

16.5 -~ --

17.0 - --

f;i_') i 4000

TELG ] 3200

12,5 -- -~

9.0 - --

9.5 -- --

PAVERG! - -~

TOTALS '62 q129n0 .- 562500 W ]uy WS

(CCNTD. !}




HI-361-RR/5 g-

ad

TABLE 1 {cont'd.)
COLLATERAL DAMAGE COMPUTATIONS
{(Lowry Air Force Base, Denver, Colorado)

3 MT 16 MT ) Sl MT
Dist, NG, Total
d Mi. Jracts Pop . Py HMort, Pi Mort, P Mort
G.0 ] 5530 i 5500 i 5500 ! 5500
0.6 - - ] .- i - ] -
.0 Z SeU0 } 5800 ! 5850 5500
1.5 7 37300 i 37900 i 37900 37500
2.0 8 35900 ] 35900 i 35500 } 35900
2.5 ) 41600 ! L1600 ! L1600 i 41600
3.0 g 44300 i 44300 I 44300 i L4300
3.5 6 26800 .95 25500 ! 26800 i 26800
.0 8 32300 .80 25700 i 32100 i 32106
4.5 10 42500 NYi 28500 .95 L0400 i L2500
5.0 [O 61100 .58 35400 .83 50700 i 61100
5.5 1l 48700 .50 26400 .72 35100 ! L8700
6.0 7 22700 43 9800 .62 14100 1 22700
6.5 5 28100 .38 10700 .55 15500 1 28100
7.0 8 31900 .34 10800 .49 15600 .95 30300
7.5 7 37700 .31 11700 kL 16600 .80 33900
8.0 8 49200 .28 13800 .40 19700 .80 394u0
8.5 b 29100 .22 6400 .36 10500 .72 210060
9.0 9 L7600 17 8100 .34 16200 67 31800
4.5 & 32900 R 4600 L3 10200 Y 20100
10.0 6 31200 A L0027 8400 .5 17500
i0.5 Z 13700 L0 140U .23 3200 .53 7300
11.0 3 20300 .09 1803 .20 4100 49 9500
1.5 2 11koC .07 800 .17 1900 45 5100
12.0 - - .06 - Ll - A3 -
12.5 3 20200 .05 1000 .1} 2200 i 8300
13.0 3 20100 .0k 800 .09 1800 .39 7800
13.5 2 17600 -- - .08 1400 .37 6500
4,0 2 7200 .07 500 .35 2500
4.5 -- -- .06 -- .32 -
15.0 - -- .05 -- 31 --
5.5 -~ -~ as -- 30 --
16.0 | 2600 ok 100 .28 700
6.5 -- -- .25 -
17.0 -- -- 23 --
17.5 ! 4000 .20 800
18.0 ] 3200 .18 600
i18.5 -- -~ 16 --
19.0 -- - Hy -
19.5 -- -- 12 --
20.0 - -- 10 --
TOTALS 162 812900 -- 395600 -~ 438100 .- 6,6600

N
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TABLE 2
COLLATERAL DAMAGE COMPUTATIONS
{McConnell Air Force Base,
Wichita, Kansas)

I MT 2 MT b MY

Bist, No, Tot, )

d Mi. Tracts  Pop. Pk Mort, P Mmorr, Pk Mort,
0.0 l 2000 1 2000 ! 2000 ; 2000
8.5 - w1 vo—- ! .- t -
1.0 .- smee - ! - ! -—=-
1.5 3 12800 .95 11200 H 12800 i 12800
2.0 3 7300 .80 5800 .95 £900 1 7300
2.5 3 16500 .58 9600 .85 14000 .95 15700
3.0 4 12900 A3 5500 .63 8100 .90 11600
3.5 4 19200 .35 6700 .50 9600 .70 13400
L.o 9 32800 .26 8500 L0 13100 .57 18700
4.5 8 24500 .18 LLo0 .34 8300 Lu6 11300
5.0 8 38100 L1 4200 .28 10700 Lo 15200
5.5 7 19300 .07 1600 .20 3900 .35 6800
6.0 6 22600 .06 1400 .15 3400 .30 6800
6.5 ) 2280G .03 700 L 2500 .24 5500
7.0 6 28800 .08 2300 .20 5800
7.5 3 8700 . Db 300 .15 1300
8.0 4 14500 .10 1500
8.5 4 10500 .09 900
9.0 3 11000 .08 300
9.5 2 5300 .06 300
10,0 2 4000 .04 200
10,5 ~=- -==-

11.0 1 3700

1.5 --- ----

12.0 2 1300 Notes:

12.5 ! L4100 ]

13.0 i 2200 1. Population and Mortalities in
13,5 2 5900 thous ands

1.0 L 6500 2. Kill Probability (P} for

14,5 2 3500 optimum air burst

15.0 --- ----

15.5 --- -~--

16.0 ! 100

16.5 --- -=---

17.0 - ————

17.5 --- n—ve

18.0 i 1100

8.5 --- m---

19.0 4 17300

19.5 --- ----

20.0 2 2600

TOTALS 110 361900 62500 97900 i 38000

{CONT'D.)

e e - e - vt ittt e g i . -
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TABLE 2 (cont'd,)
COLLATERAL DAMAGE COMPUTATIONS
(McConnell Air Force Base,
Wichita, Kansas)

8 MT 16 MT &l MT
Dist M, Tot, o p P
d Mi, Tracts Pog, i Mort, k Mory, K Mort,
0.0 I 2000 2000 ! 2000 ! 2000
6.5 .- c-—— . ] ———— ! ——w
1.0 - —— ] ———— ! ——— I .
1.5 3 12800 ¢ 12800 } 12800 i 12800
2,0 3 7300 1 7300 ] 7300 ] 7300
2,5 3 16500 16500 ! 16500 i 16500
3.0 4 12900 12600 1 12900 1 12300
3.5 & 19200 .95 18200 } 19200 ! 19200
4,0 g 32800 B0 26200 ] 32800 ! 32800
4.5 8 24500 b7 164D 95 23300 ! 24500
5.0 8 38100 .58 22100 .83 31600 ] 38100
5.5 7 19300 .50 9700 72 13900 i 15300
6.0 6 22600 B3 3700 .62 14000 ! 22600
6.5 é 22800 .38 8700 .55 12500 ! 22800
7.0 6 28800 . 34 9800 49 14100 .95 27400
7.5 3 8700 .31 2700 Lh 3800 .90 7800
8.0 4 14500 .28 L100 A0 5800 .80 11600
8.5 4 10500 L2? 2300 .36 3800 .72 7600
9.0 3 11000 7 1300 .34 3760 .67 76400
9.5 2 5300 L1y 700 .31 1600 .61 3200
10,0 2 4000 I 400 .27 1100 .56 2200
10.5 m——— -——- .10 ———— .23 ce-- .53 .
1.0 ! 3700 .09 . 300 .20 700 49 1800
1.5 --- =esm 07 e A7 eaes L5 —---
12,0 2 1300 .06 100 L4 200 L43 600
12.5 I 4100 .05 205 Ll 500 L4l 1700
13,0 } 2200 .04 100 .09 200 .39 900
3.5 2 5900 .08 500 .37 2200
14,0 4 6500 .07 £00 .35 2300
14,5 2 3500 .06 200 .33 1200
15.0 -~ -———— .05 .31 -——--
15.5 --- -———- .05 .30 ———-
16.0 ] 100 .04 .28 ————
16.5 .- -——- .26 .-
7.0 ~—- - 23 .-
7.5 -—- ~—-- . 20 ———-
8.0 4 1100 .18 200
18.5 ——-- 16 ----
19.0 4 17300 L4 2400
19.5 --- .- L2 .
20.0 2 2600 .10 300
TOTALS 1o 361900 185100 235500 311607
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TAR'E 3
COLLATERAL DAMAGE COMPUTATIONS
(Fairchild Air Force Base,
Spokane, Washington)

I MT 2 MY 4 MT
Dist. No. Tot.
d Mi, Tracts Pop. Pk Mort, Pk mort, Pk Mort,
g‘g 3 5700 5700 ! $700 ! 5700
1.0 .- N o OO o
“-- -——— S i ——— i e
I, ———
z.g === 995 i } o= l it
2;5 -:: ST .&} T ‘95 T 1 T
30 - == 58 e--- 85 -ee- .95 --e-
3.5 . - S 63 e--- 90 e
g ) T35 e 50 wmme 70 --e-
g ' +800 26 1200 4G 1900 .57 2700
50 0 Thp M8 e B el A6 o
oc ! 800 Ll 100 .28 200 Lo 300
A - “mes 07 g5 emes 35 -ee-
6.5 e e .06 e]! -———— ¢30 It
7.0 === .03 .08 ---- 2h ee-
35 _}_ 6500 .0i4 300 .20 1300
8.0 - e -
g-g | 2300 .09 200
2% 6 23700 .08 iS00
a0 i 5400 .06 300
iO.S 7 30700 o4 1200
,"0 5 23600
oo 4 18500
‘2-5 4 20300
12'0 3 16460 Notes :
!3.3 Z 10200 Notes
,3:5 3 f75gg 1, Population and Mortalities
14.0 > 3500 in thousands
o ! ?ooo 2. Kill Probability (P,) for
15.0 2 $150 optimum air burst
15,5 -
16.5 2 6100
o g
. 2
18.0 - EZ??
13‘3 2 12500
-0 6900
19,5 ——- -?_-
2\".-,0 i 3800
TOTALS 66 262900 7000 8100 13600
(CONT'0.)

. e e e
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TABLE 3 (cont'd.)

CULLATERAL DAMAGE COMPUTAT { ONS
(Fairchiid Air Force Base,
Spokane Wasriinytoun)

. 8 T T6 MT 64 MT
Dise, No . Tot,

d Mi, Tracts Pop, Pk Mort, P Mort, Py Mort
.0 i 5700 1 5700 i 5700 } 5700
9.5 - “o—— i ———— ] ———— } —
1.0 - -—— ! - i -——— ] ————
NS — ~ - ! . ! ———— } ————
2.0 - ———— } - i c—e-n ! ————
245 — ————— I . ' .——- I -
3.0 - ——— ! -——— i ~—am i -———
3.5 - - .95 c--a | -~ ! -
L.o ] 4800 .80 3800 ] L5800 i 4800
4,5 ~-- ———— 6] - e85 ewea I -
5.0 } 800 .58 5006 .83 jo0 } 800
5.5 - -—-- 50 ~ee- T2 mees ! -
6.0 - ——— L3 caal B2 eema ] ———
6.5 - ———- 238 ~ema S ! -
7.0 3 6500 34 2200 49 3200 .95 6200
7.5 -~ ——-- 3 eees AL aeen c90 —eee
8.0 - -—— 28 ~eee Lo —-aa B0 e
8.5 1 2300 22 500 .36 800 .72 1700
3.0 6 23700 17 4000 L34 8106 67 15900
9.5 i 5400 b Hoo 311700 .61 3300
10,0 7 30700 L1 3600 .27 8300 56 17200
16,5 5 23600 A0 2400 .23 5400 .53 12500
11,0 4 18500 09 1700 20 3700 L9 9100
1.5 4 20300 .07 1400 703500 A5 9100
12.0 2 16400 .06  1oo0 4 2300 430 7100
12,5 3 10200 .05 500 U100 L1 L200
13,0 6 27500 L0400 ttao 09 2509 .39 10700
13.5 3 13700 08B 2200 .37 10200
4.0 2 5000 07 4o .35 1800
14,5 i 1000 06 100 <33 300
15,0 2 5100 08 300 30 1600
15.5 - ---- 05 --ae 300 —ean
16.0 ] 3600 LUk 100 28 1000
16.5 2 luo 25 1500
17.0 2 3100 23700
17.5 2 5/00 200 1100
18,0 - -——— s
18.5 2 12500 16 2000
19.0 2 6900 e v 30
19.5 --- - P
29,0 3800 ] Lo
TOTALS 66 262900 274000 L2400 129900
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TABLE 4
COLLATERAL DAMAGE COMPUTATIONS
{(March Air force Base,
San Bernardino-Riverside, California)
1 MT 2 MT L MT

Dist, No, Tot.
d Mi. Tracts ___ Pop, Pk Mort., Pk Mort, Pk Mort,
0.0 ! 5800 | 5800 v 5800 1 5800
0.5 cam ———— ———— i ———— i ceun
1.0 --- ———— ceee 1 e -
1.5 e “e—- .95 ~——- i -—-- 1 -
2,0 -—— -~ .80 ——-— .95 == 1 -————
2,5 - -———— .58 —— .85 - .95 ———
3.0 ! 7300 43 3100 .63 4600 .90 6600
3.5 --- - . 35 ~——— .50 ————— .70 ———
4,0 - N Y R .57 ———-
4.5 - ——— .18 ———— .34 - Lub ————
5.0 - ———— 1 ———- .28 ———— L 40 -
5.5 2 7600 .07 500 .20 1500 .35 2700
6.0 - - .06 ———— .15 .- .30 ————
6.5 1 5300 .03 200 L1 600 24 1300
7.0 3 8800 .08 700 .20 1800
7.5 L 16000 LOh 600 .15 2400
8.0 5 28200 .10 2900
8,5 3 11000 .09 1000
9.0 4 19600 .08 1600
9.5 ! 4300 .06 300
10,0 1 2000 oL 100
10.5 I 5300

11,0 6 26300

i1.5 2 1700 Notes :

12,0 4 16000

12,5 4 13200 }. Population and Mortalities
13.0 4 11600 in thousands

13.5 2 8i00 2, Kill Probability (P, ) for
14,0 6 27500 optimum air burst

14,5 7 20600

15,0 7 19700

15.5 9 L0000

16.0 7 27500

16,5 10 43000

17.0 4 16100

17.5 4 20200

18.0 5 397200

18,5 --- ===

19.0 1 3700

19,5 === -

20,0 1 1300

TOTALS 110 L69900 3600 13800 26500

(CONT'D.)
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TABLE 4 {cont'd.)
COLLATERAL SAMAGE COMPUTATIONS
{March Air Force Base,

San Bernardino-Riverside, California)

, 8 MT 16 MT b4 MT

Dist, No, Tot,

d Mi, Tracts Pop., Py Mort. Py Mort, P Mort,
0,0 i 5800 1 5800 ! 5800 1 5800
0.5 - Rl - ! s ! -
1.0 -—- ce-ee ———— } N i ceew
1.5 - —m—— - ] “—ae ! cm——
2.0 - ——— ] ———— ! ———— 1 ———
2.5 “-- e -ee- I --=- ! om=n
3.0 ! 7300 1 7300 ! 7300 ! 7300
3.5 == me-- 95 -ee- 1 ——— z ———-
4,0 -—- ———— .80 - ] ——— ] ————
L5 -~ —mem 6] ceem W95 eeee —-—-
5.0 -—- -w== 58  ---- .33 ---- i —-e-
5.5 2 7600 .50 3800 .72 5500 ! 7600
6.0 - - W43 ———— .62 ———— ] e
6.5 ! 5300 .38 2000 .55 2500 ! 5300
7.0 3 8800 .34 3000 g 4300 .95 8400
7.5 L 16000 .31 5000 ks 7000 .90 14400
8.0 5 29200 .28 8200 L0 11700 .80 23400
8.5 3 11000 , 22 2400 .36 4000 .72 7800
3.0 4 19600 A7 3300 <34 6700 .67 12100
9.5 1 4300 I 600 .31 1300 .61 2600

10.0 ] 2000 .1 200 .27 500 .56 1100
10.5 1 5300 16 500 .23 1200 .53 2800
11.0 6 26300 .09 2400 .20 5300 .49 12900
11.5 2 7700 .07 500 7 1300 45 3500
12.0 4 16000 .06 1000 IRIA 2200 A3 6900
12,5 4 13200 .05 700 L1 1500 L 5400
12.0 L 11600 .0k 500 .09 1000 .39 4500
13.5 2 8100 .08 600 .37 3000
14,0 6 27500 .07 1900 .35 9700
14,5 7 20600 .06 1200 .33 7000
15.0 7 19700 .05 1600 .31 6100
15.5 9 40000 .05 2000 .30 12000
16,0 7 27500 .0k 1100 .28 7700
16.5 10 49000 .25 12300
17.0 4 16100 .23 3700
17.5 4 26200 .20 4000
18,0 5 39200 .18 7100
18.5 --- - .16 -
19.0 ] 3700 4 500
19.5 --- ---- 2 .-
20.90 ! 1300 .10 100

TOTALS 110 L69900 L7200 149300 206100
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TABLE 5§
COLLATERAL DAMAGE COMPUTATIONS
(Homestead Air Force Base,
Homestead, Florida)

oMY P 4 MT
Dist, No, Tot,
d Mi. Tracts Pap . Py Mort Py Mort, Py Mort .
0.0 -n- ——a- s _———— ! ———- i ———-
0.5 - —— | — ! ———- i ————
b.€ i 8300 i 8300 H 8300 i BiG0
P& - - .35 - ] ——— l -
2.0 — ———— .80 ———— .95 “ae- s ————
2.5 v-- - .58 - .85 ~——— <95 -—
3.0 i 2900 A3 i200 .63 1 80O .90 2600
3.5 2 L4600 .35 1600 .50 2300 .70 3200
4.0 - - .25 ———— 40 “——- W57 -——
4,5 } 3100 .18 600 .34 1100 L6 1400
5.0 1 2600 L 300 .28 760 40 1600
5.5 ! 3800 .07 300 .20 800 .35 1300
6.0 - -—— .06 - ———— .15 ——— 30 -
6.5 2 16200 .03 500 .11 1800 24 3200
7.0 ¥ k200 OB 300 .20 860
7.5 2 7600 L0l 300 15 1100
8.0 - - N0 ———
8.5 - ———- .09 -———
9.0 - - .08 -
9.5 - - .06 ———
10.0 1 10600 L0k 400
10.5 ] 4200
11.0 - -
1.5 -—- v———
12.0 —— —m—
12.5 - -—— Notes:
13,0 2 10900
13.5 _—— e 1. Population and Mortalities
14,0 1 1800 in thousands
4.5 2 6100 2. Kill Probabitity (Py) for
15.0 | 2100 optimum air burst
15.5 ] 1500
16.0 3 12700
16.5 2 172060
17.0 L 17300
17.5 - “———-
18.0 7 36000
18. 3 16000
19,0 2 8700
19.5 4 20790
20.0 8 34100
TOTALS 52 253200 12800 i 7400 24500

(CONT'D,}
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» TABLE 5 (cont'd.)
COLLATERAL DAMAGE COMPUTATIONS
{Homestead Air Force Base,
Homestead, Florida)

- € M1 16 MT ELmy
Dist, No., Tot,
d Mi, Tracts Pop, Py Mort, Pic Morey., Pk Mort,
0.0 - ——— i _— i ———— i ———-
8.5 --- - ] ——— ! ——— ! c———
1.0 ! 8300 ! 8300 ! 8300 } 8300
1.5 ——— ———— } ———— } e i e
2.0 -~ ——— ! c——- ! R ] ————-
2.5 — S } ———— i S i ————
3.0 ] 2900 ! 2900 ] 2900 I 2900
3.5 2 L4600 .95 4400 1 LEDO ! L6LJ
4.0 —— ———— B3 - i .- I -
4.5 ] 3100 .67 2100 .95 2900 i 3100
5.0 i 2606 .58 1500 .83 2200 H 2600
5.5 ! 3800 .50 1500 .72 2700 } 3800
6.0 - A3 ———— .62 ————— i ————
6.5 2 16200 .38 6200 .55 8900 1 16200
7.0 | 4200 L34 1400 49 2100 .95 4000
7.5 2 7600 .31 2400 RN 3300 .90 6800
8.0 -—- - .28 —.-- %! ——-- .80 ————
8.5 --- ——-- .22 ————- .36 -.-- 72 -
3.0 -~ ———- W7 - .34 —~—— .67 .-
9.5 --- - Lk - .3 - .61 -—--
10.0 ] 10600 A 1200 .27 2900 .56 5900
10.5 1 4200 .10 400 .23 1000 .53 2200
11.0 - ———— .09 ———— .20 ——— 49 ————
- --- - .07 ---= 7 - 45 ———-
12.0 S ——- .06 ———- RN _———— A3 -
12.5 .- -—-- .04 ———— I - A -
13.0 2 10900 .09 1000 .39 4300
13.5 --- o .08 ———- .37 ~---
14,0 ] 1800 .07 100 .35 600
4.5 2 6100 .06 4eo .33 2000
5.0 } 2100 .0y 100 .31 700
15.5 i 1500 .05 ———- .30 500
16.0 3 12760 .0k 500 .28 3600
16.5 2 17200 .25 4300
17.0 4 7300 .23 L4000
17.5 .- - .20 ———
18.0 7 36000 .18 6500
18.5 3 16000 16 2600
19.0 2 8700 b 1200
19.5 I 20700 12 2500
20.0 8 34100 ) 3400

-4
©
3

b

r
W
r
~N

253200 32700 43900 36600




TABLE 6
COLLATERAL DAMAGE COMPUTAT 1ONS
(Haclill Air Force Base,
Tampa, Florida)

| MT 2 MT L M

Bist, No, Tot, 5 o p
d Mi, Traces Pop, k Morg, Tk Mort, K Mort,
0.0 H 4100 { 4100 ! 4100 i Lioo
0.5 - - i - i - ; —-———
i.0 - ———— i - } - i ————
1.5 - - . ———— i -——— i ———
2.0 2 4700 .80 3800 .95 LS00 i 4700
2.5 : 8900 .58 5200 .85 7600 .95 8500
3.0 i L4500 3 1800 .63 2800 80 L1oo
3.5 .- - .35 - 50 - .70 -
4.0 2 12700 .26 3300 A0 5100 .57 7200
.5 - ———— .18 - W 3h ———— L6 —e—
5.0 & 18300 1 2000 .28 5100 W40 7300
5.5 3 13360 .07 200 .20 2700 .35 4700
6.0 1 3700 .06 200 .18 600 .30 1100
6.5 2 G200 03 300 G 1000 W2h 2200
7.0 i He Y00 .08 1100 i 2800
7.5 b 222G0 Ok 900 A5 33060
8.0 4 15100 L0 190¢
8.5 7 31200 .0g 2800
9.0 12 51600 .08 5100
9.5 8 33800 .06 2000
10,0 13 L4200 .04 180¢
i0.5 7 27400

it.n L 18500

.5 16 L4600

12.0 8 43000

12.5 L 23200 Nates:

13.0 7 36700 .

13.5 3 13500 '. Population ara Mortalities

14.0 3 16000 in thousand:

4.5 2 4050 2. Kyl Probability (P.) Tor

15.0 & 43800 optimum air burst

15.5 -.- ———-

16,0 3 19100

16,5 -~= -

17.0 3 13500

17.5 ——- ~—--

18.0 9 58600

18.5 2 8600

i9.0 2 6800

19,5 ] 3300

20.0 6 25500

TOTALS 150 701500 21700 35500 52600

(CONT'D ¥



TABLE 6 {cont'd,)
COLLATERAL DAMAGE CCMPUTATIONS
{(MacDitl Air Force Base,

Tamoa, Florida)

8 MT 16 MT Bl MT
Dicr, C. Teoti,
d Mi. Tracts Pop., P Mort, Pk Mort, Pk Mort
0.0 i L4100 ! 4100 ] 4100 i L1100
0.5 —_— ———— I - i S i .~
1.0 - ——— i ——— ] ———— i P
1.5 .- S | -———— I ——a- i -
2.0 2 L7700 i 4700 ] L4700 1 L7060
2.5 ] BR300 ] 2900 1 8900 i 8900
3.0 i L4500 ! 4500 ] 4500 ! 4500
3.5 --- ——-- .95 ———- ! ———— ! ————
4.0 12700 .80 10200 ! 12760 1 12700
4.5 - - .67 ~-— .95 —— ] —————
5.0 4 18300 .58 10600 .83 15230 ! 18300
5.5 3 13300 .50 6700 W72 9600 [ 13300
. 6.0 i 3700 A3 1640 b2 2300 i 3700
6.5 2 9200 .38 3560 55 5100 ] 9200
7.0 4 14100 L34 L800 L9 6900 =13 13400
7.5 5 22200 31 A900 ik Q800 .80 20000
8.0 4 19100 .28 5300 4o 7600 .80 15300
8.5 7 31200 22 6200 .36 11200 .72 22500
g.0 12 5i600 A7 8800 34 17500 67 34600
9.5 8 33800 4 4700 31 10560 .61 20600
10.0 12 L4200 L 4900 27 11600 .56 24800
10,5 7 27500 L0 2700 .23 6300 .53 14500
11.0 4 18900 .09 1700 .20 3800 49 9300
1.5 10 L4600 .07 3100 7 7600 45 0 20100
12.0 8 L3060 .06 2600 I 6000 A3 18500
12.5 4 23200 .04 900 i 2600 RS 9500
13.0 7 36700 .09 3300 .39 14300
13.5 3 13500 .08 110U .37 5000
i4,0 3 16000 .07 1100 .35 5600
14,5 2 4000 .06 200 .33 1300
15.0 6 43800 .05 2200 31 13600
15.5 —-- ——— .05 -——— .30 -————
16.0 3 19100 L0k 800 .28 5300
16.5 -—- - .25 --=-
17.0 3 13500 73 3100
17.5 --- ———- 20 ————
18.0 g 58A00 A8 10800
18.5 2 8000 6 1300
[ i9.0 2 6800 ik 1000
19.56 ] 3300 L2 40
20,0 6 25500 0 2600
TOTALS 150 701500 198100 177500 366500



TABLE 7
COLLATERLL DAMAGE COMPUTAT Hiny
{Wewtover Air Force Base,
Springfield, Chicopee,
Holyohe, Mass,)

i M7 2 i ] N

Dist, NG. Tet,

d Mi, Tracts Pop, Py _ Mort, Pi . Moru. Pki Mort
0.0 ! gi08 ] 8100 ] 8150 ! #4100
0.8 - -———— - .= - .- - ——-—
b0 - ., - “—-- - ———- - ———
i.5 H 7400 85 7000 ] 7400 } 7400
2.0 2 5700 .80 7800 .95 9240 ! $700
2.5 i 5500 58 3400 .8 4900 .95 5500
3.0 2 10600 b3 LHGD .63 6700 .90 5500
3.5 5 L1100 .35 11800 .50 17100 , 70 23960
4.0 2 14200 .25 3700 ) 5700 .57 81C3
4.5 7 58700 .18 0600 . 3h 20000 A6 27000
5.0 3 20800 i 2300 o2 5800 L0 8300
5.5 3 22000 A7 1500 .20 L400 .35 7700
6.0 7 32300 .06 1500 e LE00 .30 3760
6.5 ) 32600 03 1006 i 3600 2h 7800
7.0 L 21800 08 1700 Y LEGO
7.5 g L4000 Lob 1 800 5 6600
8.0 b 30500 .10 3100
8.5 2 16800 .09 i 500
9.0 .- ——— 08 -
9.5 2 1400 .06 700
10.0 4 25900 Lok 10CC
10.5 2 26300

11.0 4 16000

11.5 3 10400

12,0 I €500

2.5 - ---- Notes:

13.0 3 20400

13.5 ! L300 . Population and Mortalities

14,0 3 13500 in thousands

14,5 - ~——- 2. Kill Probability (P) for

15,0 ! 908 opt imum air burst

15,5 --- e

16,0 i 800

16,5 -—- —e~-

17.0 2 10000

17.5 ! 2200

18.0 - -

18.5 I 6100

19,0 ] 2600

19.5 - -——-

20.0 ! 3500

TOTALS 30 530200 635G0 VD ENTRITE

(CONT D5




TABLE 7 {0 '4)
CULLATERAL  DAMAGE CLMPLUIATICNS
(Woestover Giv Force Base,
Serinaiiold, Chicoo e,
Holyowe | Mass )

g MT 16 MT G4 oMY
Dist, No, Tt ,
d Mi, Tracts Pon, Pl Mo, Pu Mort, Py Mort .
0.0 i 8100 H 8100 ! 8150 i RGO
0.5 —— ——— - ———— - E— - —m——
1.0 _—— ——— = ——— - - - -
F.5 ! 7400 ] PRty } 7H00 1 JL0D
2.0 2 a700 ] G700 I 9700 | G700
2.5 ] 5300 } 5800 1 5800 ! 5800
3.0 2 10600 1 10600 1 10600 ! 10600
3.5 5 34100 .95 32400 1 3Lico i 34100
4,0 Z 1200 .80 11400 ] 14200 i 15200
4.5 7 5870u Y 38300 .95 55800 ] 58700
5.0 2 20800 .58 12100 .83 17300 ] 20800
5.5 2 22000 .50 11000 .72 15800 ; 2100y
6,0 7 32300 W43 13900 62 20000 ! 32300
6.5 & 32600 .38 ) 2400 .55 17900 | 32600
7.0 4 21800 L34 7400 g iQ700 .95 20700
7.5 9 LL4gng A 13600 Jads 15400 .80 29600
8.0 L 30500 2 8500 Lo 12200 .80 2u400
8.5 . i 6800 L322 3700 .36 6000 .72 12100
9.0 - - L7 m——— .3h - .67 .-
9.4 2z 11400 L 1600 L3 3500 L6 7000
10.0 4 25900 O 2800 27 72000 .56 14500
10.5 2 26300 0 2600 .2 6000 .53 13900
11.0 4 16000 .09 1400 .20 32600 g 7860
11.5 3 10400 07 700 W7 18L0 Jag 4700
12,0 i 6500 .06 Loo b 900 W43 2800
12.5 --- ——— .05 .- i m——— L] -
13.0 3 20Lo0 W04 800 .08 18G0 .39 8000
3.5 ! 4300 .07 300 .37 1600
4.0 3 13500 .06 800 .35 4700
1,5 -—— ——-- .08 - .33  ate
15,0 | 4900 RS ———- .31 300
15.5 --- -——- LOh .- .30 ——
16,0 i 300 .23 200
16,5 - - W2 S
17.0 2 10000 .23 2300
7.5 i 2200 L2 Yuo
18.0 - _———— 8 T
'8.5 ! 6100 16 1300
19.,C | 2600 RN 400
15.5 -—- ---- S T
20,0 ! 3500 L0 400
TOTALS 4¢ L I0n S eun 29030 a4

1 i



TRAGE 9
COULATIAAL DARMAGE - &PUTAT 780

It s

{Geltegags Sy dorce Bd.%,

Detroic, HMicnidgen)

I HMT £ MY L oMy

Bist, No. Tot.

d Mi, Tracts Pop., Pi Mort Py More Py More,
0.0 ] 1900 1 3500 } 3990 ] 360G
3.5 -——— ——— 1 ———— i S 1 ————
i, 0 .- ——— i - 1 nwaa ] B
1.5 cem m——— .95 ———— [ - i -
2.0 2 9300 .80 7400 .85 88p0 ! ———
2.5 - ———— .58 - .85 ———— .95 ———-
3.0 3 13300 L3 6000 .63 3800 .90 12500
3.5 2 11560 .35 L4000 .50 5800 .70 8100
4,0 1 SLoo .26 1400 Ao 200 .57 3100
4,5 i 8300 .18 1600 .3k 3000 b6 £100
5.0 i 3300 .1 400 .28 900 ko 1300
5.5 ! 3400 .07 200 .20 200 . 35 1200
6.0 3 19400 .06 100 .15 2300 . 30 5800
6.5 ] 1300 .03 R 160 .24 300
7.0 2 10000 .08 800 .20 2000 e
7.5 3 7300 . Oh 300 N5 1100
8.0 2 10700 10 1100
8.% 3 17900 .09 1600
9.0 4 26400 .08 2100
9.5 1 14600 .06 300
10,0 3 17800 .0k 700
10.5 4 18900

11,0 5 40600

I1.5 4 25600

12.0 5 34200

12,5 7 52800 Notes :

13,0 ——— ———— .

13.5 4 29800 I. Population and Moirtalities
14,0 3 15100 in thousands

14,5 4 25800 2. Kill Probability (Py) for
15,0 16 77400 optimum air burst

15,5 5 31900

16.0 17 33800

16.5 10 51200

17.0 13 69100

17.5 17 83300

18.0 19 86800

18,5 17 80209

19,0 26 i25:00

19,5 13 57800

20.0 19 89500

TOTALS 242 1277300 25000 37700 L3800

(CONT*D,)




TABLE B f(cont'd.}

ERAL DAMAGE COMPUTATIONS
fridge Air Force Base,
Detroit, Michigan)

LA

ol

1 MT ih MT Bl MT
Dist, No, Tot,
d Hi, Tracts Pop, Py Mort, Pi Mort., P Mort,
8.0 ] 800 ! 1900 t 3500 { 3900
0.5 _— ———— ] ——— H — ] ———-
i.0 - ——— ] e ! m—— i ————
1.5 - ———— } -— ! -——— ! ———-
2.0 2 9300 I 9300 } 9300 ] a3c0
2.5 .- ———— } _—— } RS ] ————
3.0 3 13360 t 13507 i 13900 [ 13300
3.5 2 11506 .95 10900 ] 11500 ] 11500
L,0 ] 5400 .80 L4300 1 5400 ] 5400
4.5 ] 89500 .B7 6000 .95 8500 1 8500
5.0 ] 3300 .58 1900 .83 2720 1 3300
5.5 ] 3400 .50 1700 .72 2500 i 2400
6.0 3 19400 .43 8300 .62 12000 f 19400
6.5 ] 1300 .38 500 .55 700 ] 1300
7.0 2 10000 .34 3400 .49 4900 .95 3500
7.5 3 7300 L3 2300 Lk 3200 .90 64600
8.0 2 10760 .28 3000 L40 4300 .80 8600
8.5 3 17900 .22 3300 . 36 6400 .72 12900
9.0 4 26400 17 4500 34 5000 b7 17700
9.5 1 hée00 L34 2u00 .31 4500 .61 8900
10.0 3 17800 R 2000 .27 4800 .56 10000
10.5 L 18900 .10 1800 .23 4300 .53 10000
11.0 5 L0600 .09 3700 .20 8100 49 20000
11.5 k 25600 .07 1800 7 L4400 L4500 11500
12.0 5 34200 .06 2100 14 4800 A3 14700
12,5 7 52800 .05 2600 L1 5800 RS 21600
13.0 --- ---- .04 09 eee- .39 ----
13.5 4 29800 .08 26:00 .37 11000
14,0 3 15100 .07 1100 .35 5300
14,5 4 25800 .06 1500 .33 8500
15.0 16 77400 .05 3900 .30 24000
15.5 5 31900 .05 1600 . 30 9600
16.0 V7 938C0 , Ok 3800 .28 26300
16.5 10 51200 ) 12800
17.0 13 69100 .23 15900
17.5 17 83300 .20 16700
18.0 19 86800 .18 15600
18.5 17 80200 16 12800
19.0 26 128100 ik 17900
19.5 13 57800 L2 £900
20.0 19 89900 .10 9000
TOTALS 242 1277300 93900 149100 L24600

e ———————————————



o Fr B BT Erae o

i Sy T T Ty T Wy T T

Diot. No. T. o ) o
U M. Tracts Pop. Py Moy Pi “ar Mo
0.5 ] A NS : FLd £0 0
6.5 - me=a - v e e e -
1.0 - - e e e m—— - -
1.5 ! 00 L35 34G3 36U 1630
2,0 i 8400 .39 6700 .98 3000 8400
7.5 | L8000 LER 2200 80 SIS0 L35 4600
3.0 3 i 7800 Lq3 7700 .63 11200 .90 16009
3.5 2 10400 .35 3600 .50 500 .70 7300
4,0 3 11300 .26 2306 .40 4500 .57 6400
4.5 6 33800 18 6106 .36 1i500 (L6 15500
5.0 3 13400 Ll 1500 .28 1800 4O 5400
5.5 L 14000 .07 o0 .20 2800 .35 4900
6.0 3 12700 .06 800 i5 1900 .30 3800
6.5 4 154000 .03 400 L 1500 .2%h 3400
7.0 5 18200 .08 1500 .20 3600
7.5 6 000 . Ob 1000 .18 3600
8.0 & 25800 10 2600
3.5 & L0000 .09 3600
g.C 5 20500 .08 1600
3.5 L 16200 .06 1000
10.0 & 23800 .04 1000
NI 3 Vv

11.0 6 28300

11,5 1 5900

12.0 3 19600

12.5 3 9900 ‘o -

13.0 2 1620 Notes:

13.5 2 4e00 i. Populatior and Mortalities
‘&‘9 2 %?02 in thous ods

:2:5 § izgg; 2. Kii?"Pro?ébi}itY (P} for
15.5 | 3700 cptimum air burst

16.0 3 12300

16.5 == ewee-

17.0 ——e meee-

17.5 ] 10200

18.0 1 4300

18.5 -— ----

19.0 ] 3200

19.5 | 2100

20.0 1 1200

TOTALS 168 483700 43100 56800 102500

{CONT'D,)



A\Y

L ac HE -
Forin wortr, Fraan)
2 oMT LE MY Fria M7

LR Ne . ' Tnt, -

d Mi, Tracts Pop ., Fi Mot Pi. Mort. P Mort
¢.0 i €200 6200 i 6200 ! 5200
J.5 —_— ——— — - R c——— = ———
1.0 - . ——— e .= cmmr mew ———
1.5 i %00 ! 3600 ] 3600 ! 3600
2.0 ; gugo guog 1 suoo 8400
Z.5 i 4gon ! %8G i 4800 ! LEG0
3.0 3 17800 ! 17800 i i7800 ) 17800
3.5 2 10400 .95 9900 | koo ! 1OUO0
L.0 3 1300 .80 9600 i 11300 ! 11300
4,5 6 33800 67 22600 .95 32100 | 33800
5.0 3 13400 .58 7800 .83 1110 ! 13400
5.5 b 14000 .50 7000 .72 1oioo i 14000
6.0 3 12700 b3 5500 .62 7900 12700
6.5 4 14000 .38 5300 .55 7700 ! 14000
7.0 5 18200 .34 6200 .49 £500 .95 17300
7.5 6 24000 .31 7L00 10600 .90 21600
8.0 6 25800 .28 7200 L0 10300 .80 20600
8.5 8 L0009 22 8800 56 1HAD0 L72 23800
9.0 5 20500 7 3500 .34 7000 L7 13700
9.5 4 16200 L4 2300 .31 5000 .61} 3900

10.0 6 23800 L 2600 .27 6400 .56 13300

16.5 3 17900 .10 1800 .23 L100 .63 3500

11.0 6 28300 .39 2500 20 5700 .49 13900

1.5 | 5300 .07 400 17 1060 .45 2700

12.9 4 19600 .06 1200 ik 2700 .43 8400

12.5 3 9900 .05 500 e 1100 L 4) 4100

13.0 2 16200 Ok 600 .09 1500 .39 £300

13.5 2 4800 .07 300 .37 1800

14.0 2 2700 .06 200 .35 900

14.5 2 14400 .05 700 .33 4800

15.0 2 4600 .05 200 .31 1400

15.5 ‘ 3700 .0k 100 .30 1100

16.0 3 15800 .28 4400

16.5 ——. eeeea L5 ———

17.0 I .23 ————

17.5 ! 10200 .20 2000

18.0 i 4300 .18 800

18.5 —-- ———- 6 ————

19.0 ! 3200 14 4c0

19.5 ; 2100 2 300

20.0 i 1200 .10 100

TOTALS 108 483700 152900 211600 3138500



LR BV B s W T |

TABLE 10
COLLATERAL DAMAGE [OMPUTATIONS
{McChord Air Force Base,
Tacoma, Washingten)

P HT 7 MT [AYSS

Dist, Ho. Tot,

d Mi, Tracts Poo, Pic Mort, Pi Mort, P Mort, __
0.0 - ———— z ———— z -——— i S
0.5 .—— ———— | .- | I ; ————
1.0 - - 1 - i - ! -
1.5 - ———— B i .- i -
2.9 i gico .80 6500 .95 7700 ! 81C0
2.5 } 5500 .58 3500 .85 5200 .85 5800
3.0 2 17500 W43 7300 B3 10700 <80 15300
3.5 | G200 L35 3200 50 L&oo .70 6400
4,0 } 2800 .26 7G0 LG 1100 57 1600
4.5 3 14500 8 2600 L3 4900 b6 6700
5.0 1) 26800 Lib 2300 .28 7500 L0 10700
5.5 3 35700 07 2500 A5 5400 .35 12500
6.0 5 17400 o6 1000 i 1900 L2090 5200
6.5 2 5800 03 300 .08 800 24 2400
7.0 4 18800 .04 300 .20 3800
7.5 4 16L00 L5 2500
8.0 2 8400 0 a00
8.5 5 21800 09 2000
9.0 3 15500 LG8 1200
9.5 i 26700 .G& 1600
10.0 4 14906¢ .04 600
10,5 2 7400

11,0 - ————

1.5 ! 700

12.0 L 13660

12.5 b 10000 Notes:

13.0 ! B500

13.5 ] 300 1, Population and Mortalities
14,0 2 99006 in thousands

14,5 ! 2100 2. Kill Probability (Pk) for
15,0 3 7400 optimum air burst

15.5 -—- ————

16,0 ! 5700

16.5 ! 3000

17.0 | 2900

17.5 - -—--

18.0 1 5700

18,5 - ~---

19,0 6 36200

19,5 --- -———

20,0 5 24000

TOTALS 85 L& 00 3050u 50600 8,300 ,

(CONT'D.)
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TABLE 10 {contid,}
COLLATERAL DAMAGE COMPUTATIONS
{(McChord Air Force Base,
Tacoma, Washington)

8 MT 15 MT Bl MT
Dist, No, Tot.
d Mi, Tracts Pop., Py Mort, Pi Moyt Py Mort,
6.0 —_— ———- ! ——— } .- i ———
0,5 -—— ———— i ———- ! - i S
1.0 - ———— { — ! o ! ———
1.5 —_— - ! ————— ! ——— ! ——
2.0 H 8100 1 8100 } 8100 i 8100
2.5 ! 610U ] 6100 ! 6100 ! 6100
3.0 4 17000 i 17000 } 1700y } 17060
3.5 i 9200 .95 87160 ! Q200 1 g200
4.0 ! 2890 .80 2200 i 2800 i 2800
4.5 3 14500 b7 9700 95 138060 ] 4500
5.0 ) 26800 .58 15500 B3 22200 i 26800
5.5 3 35700 .50 17900 .72 25700 ] 35700
6.0 5 17400 L3 7506 J62 108ce ] 1 7400
6.5 2 9800 .38 3700 .55 5400 i 9800
7.0 4 18800 .3 &Lo0 Wby 5200 .35 17300
7.5 4 16400 .31 5100 b 7200 .80 14800
8.0 2 8609 .28 2400 A0 3L00 B0 6300
8.5 5 21800 .22 L4800 .36 7800 72 15700
9.0 3 15500 07 2600 34 5300 67 10400
9.5 4 26700 4 3700 L3 8300 .61 158300
10.0 4 14900 R 1600 .27 hooo .56 8300
10.5 2 7400 10 700 .23 1700 .53 3800
1.0 - -——— e I 200 e e
11.5 ! 700 L7 - 7 100 b 300
{z.0 L 13500 06 800 S 1900 .43 5800
12.5 4 10000 .05 500 A 1100 41 4100
13,0 1 8500 .0b 300 .09 200 .39 3300
13.% ] 900 .08 100 .37 300
14,0 2 9900 .07 700 .35 3500
4.5 ] 2100 .06 100 .33 700
15.0 3 7400 .05 400 .31 2300
15.5 .- ———-- .3 ——— L300 ----
16.0 ! 5700 .0h 200 .28 1600
16,5 } 3000 .25 800
17.0 ] 2900 .23 700
17.5 --- --—- 28 me-e-
18.0 ] £700 .i8 1000
18.5 - - 6 eee-
19.0 6 36200 UL 5100
19.5 --- ---- 2 —eee
20,0 5 24000 10 2400
TOTALS 85 LoB100 125300 173400 273500
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APPENDIX €

COLLATERAL DAMAGE

Adjusted Computations

The following tables are the results of
rough demage computations (Appendix A) accora
information derived from the detaj
B).! Mortalities are listed under
in thousands of people,

adjusting the
ing to the

led computations (Appendix
each weapon size and are

! Targets calculated in detail are designated by an asterisk,



PZELE RA¥E™

Megatons ~ Optimum Air Burst

Target and Prior.] FPop. d
No, Nearest City JState | Desig, x103 mi. | 2 4 8 16 64
1 Davis-Monthan Ariz, Ao
Tucson 254 5.5 43 69 97 130 166 219
|2 Vandenbury Cal, Ag
_w
Lompoc 29 9.2 1 ! 3 ) 10 18
3 Beale _jcal, Ag e
=
Marysville 52 7.0 1 4 9 12 21 39
._ 4 Lowry Lolo, Ao
|
| Denver 813 5.2 1157 225 303 396 498 677
| .- Rt
5 Mountain Home idaho | Ay
N Mountain Home n oo |- -- 1 | 2 6
“,
L 6 Ischilling Kaa. | A,
Sxlina 79 3.2 20 30 fy 53 56 65

S/¥4-19E-IH




COLLATERAL DAMAGE
Megatons - Optimum Air Burst

Target and Prior.} Pop. g x
Nearest City |State | Desig. x103 mi, 1 2 L 8 16 bh &
o
!
7 Forbes Kan, A . M
A%}
Topeka 152 6.7 1h 21 32 L8 67 106
L pclonnel | Kan. Ay
Wichita 362 5.5 | 62 98 138 185 236 312
9 Halmstrom ront, | Ag
Great Falls 70 5.2 6 17 26 36 52 68
g Lincoln Neb, Ag
Lincoln 178 5.1 31 L3 68 91 16 153
f?
P11 offutt Neb, | Ay
[~
, Omaha 539 9.7 17 28 L8 83 137 282
Lz Iwalker MM, | A
Roswe !l 51 6.0 3 8 15 22 32 52
! L]
'
ad
e —




COLLATERAL DAMAGE

Megatons - Optimum Air Burst

Target and Prior.] Pop. d
N, Nearest City [State | Desig. x103 mi. ] 2 b4 8 16 64
13 Plattsburgh N, Y. Ag s
Plattsburgh 81 3,3 12 18 24 34 42 59
14 Altus Dkla. | Ag
Altus Lsg 3.6 9 13 19 26 31 36
15  }€)isworth $.0. | Ag
Rapid City 53 8.0 - [ 6 14 71 42
;16 Dyess Texas | Ay
Abilene 117 6.5 4 12 28 42 62 111
17 Fairchiid wWash, >6
Spokane 263 12.5 7 8 14 29 52 130
18 Larson wash, | A,
w Moses Lake 36 6.0 8 9 10 13 18 28
W
N

e et o e oL A T8 et bbb TV e i

I e Ao g ooy 7 e o G oo e TP =

9/¥4-19€~1H




i d -
COLLATERAL DAMAGE
Megatons - Optimum Air Burst
Target and Prior.yg Pop d
No. Nearest City {State ] Desig. xMOW mi, ] 2 4 & 16 64
19 Francis £, WarrenjWyo, A, .
Cheyenne 83 1.8 L6 L8 50 50 50 51
TOTAL Ay 3238 L4 A58 932 1271 1669 2455
20 Blythwille Ark. | A
Blythville 56 3.1 12 18 24 30 3L L
23 L ttle Rock Ack Ay
|
Little Rock 237 12.3 6 7 13 26 47 117
w ——
22 Travis cal, | 4y :
: Fairfield 72 5.6 2 L 19 15 24 L6
| 4
23 {castle Cal. | A,
|
| Merced ol 7.5 4 9 14 20 25 43
| ]

+

S/ ¥~ 19¢~ IH
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COLLATERAL DAMAGE

Megatons - Optimum Air Burst

t o
Target and Prior, vonw d o
No. Nearest City |State J Dusig) xi0 mi. | 2 b 8 16 64
24 March {al. A . .
San Bernardinge
Riverside B 70 8.8 { 10 14 27 L7 49 | 206
{ 25 Homestead Fla, bw :
w E!.ol::..l;ﬁx:s‘ Ll - -
. Miani-
— Homestead S, .:?‘muu;»fzmubm§4r1~u:s-*. 1z.4 24 4. .33 ) bh 91
[ 26 jicCon Fla. ] A
w L A I S T SRt EREEEES B SENURY R SO I S
i
| Orlando 253 9 4 8 13 23 39 ok 132
27 Macliil Fla., & <
v s+ = S S S s, T »?!]L.\I.. g -
Tarpa~
St., Petersburg 702 9.6 22 16 63 1068 178 367
— e e lxﬁ P e e - ;%\..t e GEECE
28 Eglin ;;iii;m_m.. A A R N i S S_—
Valpariso 30 2.0 3 ! ic i8 21 28
- — i . — - .
29 Turner Ga, A,
. - - .
Albany 79 4,0 18 26 39 5h &9 74 T
— . &
. =
i ]
A z
M | _ M z

-




W W
COLLATERAL DAMAGE
Megatons - Optimum Air Burst
Target and Prior] Pop. d
No. Nearest City |State | Desiqu x103 | mi. 1 2 L 8 16 bh
30 Hunter Ga, 3 .
Savannah 202 4.4 36 67 92 132 184 197
31 Robins Ga, ,:
Macon . 173 | 12.8 | 17 21 23 30 36 81
32 B wker Hill tnd. 4
e e
“ Kokomo 136 1.7 2 4 8 17 32 72
.33 Barkscale La. "
Shreveport 254 6.1 23 15 54 80 1 178
amnmie e 2o Lﬁl!...o et
34 {hennault La. 4
PPN SRRV N :.»t.L—r..l
m Lake Charles ! 145 3.8 1 W 58 83 108 124 132
35 Dow Me, .:a
N Bangor 125 2.0 45 56 61 65 75 97
_ |
_m w sty

-+

e e

C/du-19€~1H
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COLLATERAL DAMAGE

Megatons - Optimum Air Burst

Target and Prior,] Pop d
to, Nearest City {State | Desig.g x10 Wi ] 2 b 8 lo 64
36 Loring Me, Ay .
Caribou L7 9.2 1 2 4 8 13 26
37 Presque lsie Me. Ay
% Presque 1sle N 36 1.0 15 17 18 19 22 28
- e ,.!J.li! [P, — s e
W 38 Westover Mass, | A,
. e e o e v e P {
Seoringfield 530 5.2 54 101 150 218 290 422
349 K, t. Sawyer - 1 n,,.:. Ay . §
m Marguette 48 1.7 l Z 2 ) 9 22 g
w 4o jSelfridge Mich. | &)
” Detroit 1277 | 19.0 | 25 3 [ cc | oo ] w9y | Les
r -
W Ly Wurtsrith Mich, | Ay
}
| .
m Smal’ Towns 18 - 1 ) Vi 3 6 1!
| —
,
. { : . —

N

8-J

G/ dn-19t-1IH

oy ————
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COLLATERAL DAMAGE

Megatons - Qptirmum Air Burst

Targey and Prigr.] Pop, d
No, Nearest City [State | Desig x103 mi. 1 2 4 8 6 &L
42 Kincheloe Mich, | Ay .
w Small Towns 20 ~- [ 2 2 4 / 12
| -
43 Columbus Miss, Ay
| . ——
Coluraus 58 13,3 1 1 ] 3 | 7 13 30
- ~ et -
Ly Whiteman L iye,.si.um_... %:};‘y,b, A i . L )
wWarreashburg 18 3.7 ] ] 2 4 7 4
w L5 Glasgow Mont. | Ay
f— .
M
; Si-all Towns - -- -~ -- -~ -- -~ -~ ]
, L ¥ 3%%] ™, . M
w’{;:ixm, — .ﬁ,yzm,m! w.....z.-- ,.s:..fvii,.ir‘.m., 1 U _. " - Jo— s T
W Fortsrouth 86 3.2 12 18 29 40 4§ 67
m - — -
47 feriffiss TR S
I
| Rome 03 | 2.5 | 43 63 | 72 | 77 81 91
| —
Utica .02 12,8 5 ) 11 22 40 100
{ .

/¥4~ 198~ IH

5
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COLLATERAL DAMAGE

Megatons - Optirmum Air Burst

i Target and Priar Pop d ) .
No. Nearest [ty Stawe flesig. 2107 {mi | 2 4 8 [14) .@.w
L3 Sevmosr Johnson N Ay .

foldsboro 55 3.2 33 33 34 35 39 L5
Lag Grand Forks N D Ay

i

|

”, Grand Forks 58 {17.3 | 2 | 2 b 8 20

w -

{50 iMinot ND LA 1 -

| s S

w Minot 50 .2 ! ] 2 3 8 21
5i Lockbourne Ohio | Ay

1

h Colutbus 2.8 j1e0 19 22 39 8o | tud 359

=

i

. 52 Wright-Patterson | Onhio | A L

Q A i s

g Dayton 600 9.0 19 32 56 9% | 158 324

__

M Springfield 127 | 142 7 9 12 17 22 Lg

B

w Fairborn 2 2.0 17 2) 2i 21 21 21 ]

'

w

} s ey T T I

Cl-J

S/ ¥4~ 19t - H
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APPENDIX D

COLLATERAL DAMAGE

Blast Snelter Cost Computations

As a first approximation the cost of a program which provides blast
shelters which protect against any size weapon (or less) can be obtained
by taking the cost of a required shelter space at the center of popula-
tion, multiplying by the total population at risk, and summing over the
57 targets. The following tables contain the results of such computa-
tions for 1~MT weapons and 8-MT weapons, include detail calculations for
10 large places and, based on these detailed caluclations, adjustments
to other large places, Costs are based on the formula

Cost per space = $50 + $20 Vp
Where p = shelter psi rating

and 10 levels of shelter hardness (220, 100, 60, 40, 25, 20, 16, 12, 9,
and 6 psi). Shelters are provided within 10 miles of GZ for 8~MT weapons
and 5 miles for 1-MT weapons., Overpressures at greater distances are
less than 5 psi, and we assume that blast shelters are not required, In
addition, we assume people close to GZ (&€ | mile for 8-MT and € 0.5 mile
for 1-MT) are able to disperse tc shelters provided for them,

Population and distance data were taken from Appendix C. Cost
figures are in millions of dollars., The number of spaces provided at
each site is shown in parentheses above the cost figure.




D-2 Hl-361-RR/5
RLAST SHELTER COSTS
NG, of Spaces » 117}
S # (Qg
otat Opti ur
Yarget and Brior.| Pop, Avy Burst
Ko, Nearest City State | Desig, | =103 mi, I MY 3 mT
i Pavis-Monthan Ariz, Ao
()| (220)
Tucson 254 5.5 13,1 28.9
2 Vandenburg Cat. Ag
(I) (21}
Lompuc 29 9.2 0,2 2.3
3 Beale Cal. Ay
(2} (40)
Marysville 52 7.0 0.3 4.4
i Lowry Coto. | Ag "
(334) (693)
Denver 813 5.2 40.0 93.7
5 Mountain Home ldaho | Ag4 i
(2)
Mountain Home 1} 11.2 - 0.2
6 Schilting Kan. Ao
(51 (59)
Satina 79 3.2 5.6 8.5

Note: Detail cost calculations for targets designated by
an asterisk (*) may be found on pages 12 through 21.




Hi=361-RR/5 D-3

BLAST SHELTER COSTS
{No. of Sgaces x 103)

$ x 10
Total Optimum
Yarget and Prior.{ Pop. d Air Bursy
No, Nearest City State | Desig.]| x103 mi. ] MT 83 MT
7 Forbes Kan, Ao
(3%) (i00)
Topeka 152 6.7 L, 2 12.3
8 McConnell Kan. Aoy
(166) (314)
Wichita 362 5.5 18.6 Ly,
9 Malstrom Mont. Ag
(1) (67)
Great Falls 70 5.2 0.1 8.1}
. 10 Lincoln Neb. Ao
(82) {154}
Lincoln 178 5.1 9,2 20,2
11 | offutt Neb. Ag
(k1) (226)
Omaha 539 9.7 5.1 25.8
12 Walker N.M, A,
(1) (47)
Roswell 51 6.0 0.1 5.2
1
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BLAST SHELTER COSTS
{(Nc. of Sgaces x i03)

$ x 10
Motal Optimum
Target and Prior.y Pop. d Air Burst
No, Nearest City State | Desig.| xi03 mi, 1 MY g MT
13 Plattsburgh N.Y. Ag
{29) (48)
Plattsburgh 81 3.3 3.3 6.4
14 Algus Okla. | A,
(26) (33)
Altus 45 3.6 2.8 L4
15 | Ellsworth $.0. | A,
(1) (49)
Rapid City 53 8.0 0.1 5.0
16 Dyess Texas | Ag
{2) (108)
Abilene 117 5.5 0.2 12.0
17 Fairchild Wash. | Aq
() {80)
Spokane 263 12.5 2.6 9.6
18 Ltarson Wash.{ Ag
(7) {23)
Mcses Lake 36 6.0 0.9 3.1
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BLAST SHELTER COSTS
{No. of Sgaces x 163

$ »« 10
v Total Optimum
Targer and Prior.{ Pop, d Atr_Burst
No, Nearest City State | Desig.] x103 mi. 1 MT B MT
1g Francis E. Warreni Wyo. As
(49) (50)
Chevenne 5% 1.8 7.4 12.3
(955) (2338)
TOTAL A, 3238 113.8 303.5
20 Biythville Ark, Ay
(27) (38)
Blivthville 56 3.1 3.0 5.3
21 Little Kock Ark. Ay
(10) {72)
Little Rock 237 12.3 2.3 8.7
22 Travis Cal. Ay
i (2) (35)
Fairfield i 72 5.6 0.2 4.2
T
23 Castle Cal. A
{(10) (40)
Merced N 7.5 1.3 5.1
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BLAST SHELTER COSTS
(No., of Sgaces x 10°

$ x 10
Total Opt imum
Target and Prior.| Pop, d Air Bursy
No. Nearest City State { Desiq.| x103 mi, I MT 8 MT
24 March Cal. Ay *
$an Bernardino (13) (117}
Riverside 470 8.8 2.8 4.0
5 Homestead Fla, Ay *
Miami~ (22) (64)
Homes tead 253 23.§8 3.1 9.3
26 McCoy Fla. Ay
(i9) {106)
Orlando r 253 9.4 2.4 12.2
27 MacDil) Fla. Ay %*
Tampa-~ (53) (296)
St. Petersburg 702 9.6 6.6 33.7
28 Eglin Fla. A
(13) (27)
Valpariso 30 2.0 1.6 3.8
29 Turner Ga. Ay
(66) {(71)
Albany 79 4.0 6.6 9.2
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BLAST SHELTER C0STS

{No. of Sgaces L oic3

5 » 10
Total Opt imur
Target and Prior, Pug; d Air dyred
No, Nearest City State i Desig, i x102 fii, i M1 8 MY
30 Hunter Ga. Ay
(1859) (194)
Savannah 202 4.4 i18.9 25.2
31 Robins Ga. Ay
(22) (26)
Macon 173 12,8 2.4 L.g
32 Bunker Hill Ind. Ay
(5) (36)
Kokomo 136 1.7 0.7 4 1
32 Barksdale La. A
(s8) (168)
Shreveport 254 6.3 7.0 20.6
34 Chennaul t La. Ay
{118) {126)
Lake Charles 145 3.8 3.2 18,1 j
35 Dow Me . A‘
(59) (83)
Bangor 125 2.0 7.8 L. 4
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BLAST SHELTER CD&TS
(No. of Sgacca 103

$ x 10

ﬁ[éﬂ Optimun
Target and Prior.| Pop, d Air gurst
No, Nearest City State | Desig,{ =103 m i ] BT R HT
36 Loring Me. Ay
{3) (22)
Caribou L7 9.2 0.% 2.6
37 Presque lsle Me, A
a7 {24)
Presque Isle 36 1.0 3.3 6.2
38 Westover Mass, | Ay
(169) {407}
Springfield 530 5.2 20,2 5i.4
39 K.I. Sawyer Mich. | Ay
(2) (9)
Marquette 48 11,7 0.3 1.1
40 Selfridge Mich, | Aj
(1ic) (319}
Detroit 1277 19.0 7.1 21.5
41 Wurtsmith Mich, Ap
{2) {9}
Small Towns 18 -- 0.3 HE |
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BLAST SHELTER CDSTS
iNo, of Sgd(&& * 103}

$ = 10
Total ﬁ;‘}( N
Target and Prior.| Pop. d Air Burst
NG, Nearest City Srate | Desig.] x1Q3 mi, LM £ MY
42 Kincheloe Mich. | A,
{2} {9)
Small Towns 20 - 0.3 1.2
43 Columbus Miss, Ay
(1 {6}
. Columbus 58 10,3 0.2 0.7
L4 Whiteman Mo, Aj
(1) (6)
Warrensburyg 28 9.7 0,2 0.7
45 Glasgow Mont. | Ay
Small Towns -- -- - -—
46 Pease N.H. Ay
(30) (70}
Portsmouth 86 3.2 3.3 8.6 ]
47 Griffiss N.Y, Ay
(74) (85)
Rome 103 2.5 3.0 14,
(9) (62)
Utica 202 12.5 2.0 7.4
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\
BLAST SHELTER C0&TS
(No. of SEac_tk » 503)
S x 10
Total Gotimor
Target and Prior.| Pop, d Air Burst
No. Nearest City State | Desig.| xi03 mi, | M1 8§ MT
L8 Seymour Johnson N.C, Ay ]
RS (0]
Goldsboro 5% 3.2 3.8 5.8
45 Grand fForks N.D, Ay
{z) {9}
Grand Forks L8 17.3 0.3 1.}
50 Minot N.D. Ay
, (1) (71
Minot 50 14,2 0,2 0.9
51 Lockbourne Ohio Ay
(31) {221} ‘
Columbus 728 12.0 7.2 26.6
| 52 Wright~-Patterson ghio At
(46) (253)
Dayton 600 9.0 5.6 28.8
() (32)
Springfield 127 |12 1.6 4.7
{21} t (21}
fFairborn 21 2.0 2.5 4.3
i

e e i e e = A W . e e
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BLAST SHELTLR €COSTS

]

1

tod)

{(No. of Spaces «
§ x Q¥
Total Optirum
Target and Prior.{ Pop. d Air Bursy
NO. Nearest City State {Desig.| x103 mi, i M7 8 MT
53 jClinton-Sherman Okla. A
(2) (9)
F_ Elk City 26 {12.6 0.3 1.0
54 [Bergstrom Texas | Ay
(3) (207)
Austin 232 7.8 0.4 24,1
55 Biggs Texas Als :
{305) (309)
El Paso 316 3.8 33.7 L3.2
56 Carswell Texas | Aj
{110} (319)
Fort Worth 435 6.4 13.3 39.2
57 McChord Wash, Ay
(85) (270)
Tacoma L08 5.1 9.2 32.3
(1757) | (b224)
Totai A 8799 205.3 5214
(2712} (6558)
57  Jtotals A, + Ay 12037 -~ 319.1 824.9
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Di-. 8 MT 1 MT
d. l »" o
(ni ) , ‘ Total Shelter Cont pe Tora i Toral sthory ‘(.nw e ] r,k‘.‘,n
P(’)D. Haranes. i S ace Corat Puys H.;v 2 L IT R ' "p o [ AN
__L o (p~i) (D‘,) A5 » 108 {0 Jf'c.L)t b,
¢ o SR— . * o i—
0.5 --- 5500 220 L3%0 'y
e . P Vi X - - }. - _— 4 4 e . e
.0 11300 220 | 350 4.0 5800 60 205 R
—— e ——tp. - n - - o e S S ST - . e et ) .
. A ; [
Vs [ 37900 100 250 9.5 37500 25 150 Lo5.7
e ————— —. —— - = oty 0 e g - PR SR Bs - 44. NS ‘.l...‘«_“ - -
2.0 35900 50 205 7.4 35900 16 SR LS |t
.-—2—-—-—__._.;_‘-~ - NPT SO, . & . '
-5 41600 4o 175 7.3 L1600 | 12 120 AN
R v SRR SRR S S ; -
3.0 1 4h300 25 150 6.6 14300 9 10 li s
- [ ~+ B R ’ !
3.5 ' 26800 | 20 | o 3.8 26800 9 1¢ )
4.0 [ 32100 % | 130 | 4.2 32100 6 100 S B
O —————— ——?— l * P ? L -
.5 L2500 16 130 5.5 42500 6 L 100 j .3
- s < ma e n . . - . - T. -~ -
5.0 61100 12 120 7.3 61100 & l 100 S
PR S . NN SEURURRUON N T e -
5.5 | . 48700 12 120 5.9
4.0 ! 22700 9 110 2.5 LOWRY AFB T
- R DENVER, COLORADC
. ‘ |
5.5 28100 9 | 1o 3.1
7.0 31900 9 ‘, 110 3.5 BLAST SHELTER COSTS
7.5 37700 9 110 b1 (550 + $20 9p where p = psiy
8.0 49200 6 100 4.9
|
8.5 i 29100 6 100 2.9
1
9.0 ,  b7600 1 6 100 .8
e o iat——— — s s s e 4=
9.5 32910 6 100 3.3
10.0 31200 6 100 3.0
‘.1,._...
| !
TOTALS 692600 93.7 333500 P | wo0.0
I l
‘ ]
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L I
Dist.
d. 8 M7 ) 1 MT
(mi.) Total  [Shelter !Cost per | Toral Toral | Shetier  |Cost per Total
Pop. Hardness | Space Cout 6 Pup. Hardnes- | Space Cost 6
{psi) {s} § x 107 {psi) | {4} {8 = 107}
I L E 1.
—_ % —_— —~—r——
8.5 - - 20006 220 o350 0.7
— e b
! —1
1.0 2000 220 350 6.7 - 60 | 205 .-
P I - - r
1.5 12800 100 250 3.2 12800 25 Co15p 1.9
———— e — ’. —— et e et [ o ——
2.0 7300 60 205 1.5 7300 16 130 6.9
B e = i e ~§ - el - e e - — - - - e e -
2.5 16500 ho | 175 2.9 16500 12 P20 2.0
1 - . +
3.0 12900 25 150 1.9 12900 g 110 1.4
3.5 L 19200 20 1 g 2.7 19200 3 110 i
+- e e ir__,v,,_...__ﬁh_ mem e RV S U P
4.0 32800 16 ! 130 L 3 32800 6 100 3.3
S - - ?7 JE S S I T S U AU O
L.5 24500 16 130 3.2 24500 6 100 z.5
. U SV - . . . PSS 5
V- 5.0 38100 12 120 4.6 38100 6 100 3.8
- 4 P I VU SR
5.5 | 19300 12 120 2.3
e
6.0 i L2600 9 110 2.5 McCONNELL AFB
i { . WICHITA, KANSAS
' §
6.5 i 22800 g ! e 2.5
13
7.0 | 28800 g | 110 3.2
. N BLAST SHELTEP COSTS
; : !
7.5 | 8700 9 1o 1.0 (550 + $20 ¥ where p = psi)
8.0 14500 6 100 1.5
8.5 . 10500 | 6 100 1.1
3.0 © 11000 ¢ 3 100 1.
e e X
3.5 | 5300 6 100 0.5
10.0 4000 ! 6 100 0.4
A - _F-——-———-— ——— e T ! 1 T———-—
: z
TOTALS 313600 T T 166100 ; IR g 18 £
. f i :
; i i ’
' f ; { ]
s ’ | ‘
. ! |




I
D 14 Y- s -kb ot
Ui .
a. L 8 MY , AL
CRE R T Shelter Cov o Lo 0 o TR B
" Puys . Heordnes - 1 Space G ' R Spacy
(. iy, 1 (¢ . 'y y &
— R e E : —
UL .- S e T .-- P ce- ' --
M i o . L—- i e -—1#-- oo J—— ) . e -
‘. 0.4 aee ‘ ‘ 5700 220 350 cn
! — g ,’ l ‘ S [
e £700 . 220 | 350 | 2.0 S Y ) 204
—— & b , c e —
by e oo | 250 | - e 2y 150 oL
— .4 ——— -j- - i .. - - PO
2.0 - 60 ' 205 .e- - 16 13C ¢ e
Srm—————c | ‘ i ¢ -
7.8 b w ' s .- e 12 120 .--
. t :
T e et - v Qs 1 - o - z - - ——— -
3.0 1 .-- 25 15¢ .-- - 9 V1o i .-
' ! ] T T 1 N
5.5 L een 20 ¢ 140 .- cee 9 1o e
__.-% . - e e . ~ 4 ' —_—
b uBoo 6 | 130 0.6 4800 6 100 0
——————n. } N Y - + vam—
4.4 D e 16 ' 130 . —e- 6 100 .-
- CL : ' ' ; -
5.0 T 800 12 120 0.1 800 l € 100 , o
—‘..._,_...<2 —n — 1,.._ pum—— e P
e ; .- 12 120 ==
o L aea 9 110 ae- FAIRCHILD AFB
- 1 + - —_ SPOKANE , WASHINGTON
: -
fr 1 g —— 9 ! 110 —en
; 0 :*
¢ 6500 ? H o 0.7 RLAST SHELTER COSTS
St 1 - 9 1o - (550 + Szo'ﬁ'whcrv p = psit
5.0 —.- 6 100 -—-
....H ‘ Q
2300 | 6 100 n.2
- 1
4.0 23700 ! 6 100 2.4
— o — 1 .T._,. - — — -
.5 5400 6 100 0.5
10.0 30700 6 100 3.1
..... P -
: i
TOTALS 79900 --- =] 98 11300 - T b2
i |
3 ‘ i
! l |
| | !
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Diur 8 M1 , I M7
d. . B .
(ﬂ"ﬁ,‘) " Total Shelter TR I f Foor st T Shelt e i€"“'f per Test g}
Poyp . Hatdness  Space 5 Con ot ; Poogs Hayrdnes . i Space Lot .
(pid 1 i) P o« ™ {0 ffey (S x 10
_ o o AR R ;
: { ,5 { U S A —
0.5 I S B 5860 220 Io350 2.0
e g . .i\ V- s e e e {: —
1 H
1.0 5800 220 350 2.0 --- 60 I 26% .
— . . . . . 4 i S "’“—‘“T!"""" e e ———————
1y P e 10C E 250 - --- 25 ¢ 150 ---
e 1 —_— ) b b I S
2.9 ve- 60 | 205 . i 16 R LY .-
F— ; ; - — e
2.5 [ w7 - - | 12 " z0 -
—i. — { . [N R SIS i e S [
3.0 } 7300 25 150 1. 7300 | 9 110 0.8
1 1 cToy T B t =
3.5 Daee 20 1 o - e g by .-
b . - i ] —
4.0 ﬁ‘\ S 6 ! 130 —e— 6 © 100 ---
[P —— f i <+ e e
4.5 O 16 ! 130 .- i 6 & 100 .
- — - g e e re—
5.0
7 - 12 120 .-- - 6 100 ---
5.5 7600 12 120 0.9
A0 e g 110 - MARCH AFB
: 4 . ] SAN BERNARDINO - RIVERSIDE
i ' CALIFORNIA
6.5 ! 5300 q 110 0.6
-+ R S N S
7.0 i 8800 9 ‘ 110 1.0
7.5 L 16000 9 110 1.8 BLAST SHELTER COSTS
1
8.0 29200 6 100 2 g (50 + 520 ¥p where p = psi)
K .
8.5 11000 6 100 1.1
9.0 19600 3 100 2.0
——— e e . .- PRSES S 1'-.~ et ——
i
9.5 | 4300 | 6 100 0.4
e _ 4o
ic.C 2000 6 L 100 0.2
= r = T R— T T
: ‘ [ i !
TOTALS 116900 l 14,0 L1300 - -—-- } 2.8
{ .
i ; i i
] ' i ‘
1
| _ | |
@ { i
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Bist. & M1 PomT
& e e . . — -
(mi.) P Total SheYrar ‘i{':'..wi P T oot T ? LI T }(.-.,.. jise rr.r S
. Pop. Po.dnewe Space Coo 6 oo oo Space § G
({3’5;5 { is) (’S « 1o ; (g1 [ i {4 « 1
— - - 4 = t i = e -—f‘ a—————— i ———n——
e e e H 4‘._. -
0.5 - : e- {220 350
+ SR DU — — - 4 g . B - m
1.0 8300 | 220 | 350 2.9 8300 ! 6 206 IR
— R e A s B SRS e ;
P.s P e 100 50§ e-- —ee 25 150 P
J‘ - e e A e - .TAW - s — - - -{L
2.0 b 60 05 - - : 16 130 } .
,__.{__..._. e H = e —— —_—— e —
2.5 [ - 40 f S - .- f 12 120 o
i 1
— « E AR e -
301 2900 35 150 | 0.k 2900 | 3 1o 0.3
3.5 600 | 20 | 1ho 0.6 weo g 1o 0.5
l s ———— e —— e e M B - - - S e e ——
4.0 —— 6 . 130 -- booee 6 100 .-
T —————— . = ey 1 - ? . } - - - U © s t——
L.5 3100 16 ;130 oo 5100 | 6 100 0.3
i L | U SRS S
5.0 2600 12 120 0.3 2600 6 . 100 [ 0.3 q
5.5 | 3800 12 120 0.5
’ e - ——era e e e
6.0 e 9 1o .-
i i - I A
M . T
6.5 [ 16200 ¢ 1o 1.8 HOMESTEAD AFE
| — HOMESTEAD, FLORIDA
7.0 i k200 9 ? 110 0.5
+ : ]
7.5 'f '
S A g 110 0.8 BLAST SHELTER €OSTS
80 | ... .- .
: 6 100 (550 + 520 ¥p where p = psi)
8.5 [ --- 6 100
‘in t
9.0 6 10 | --.
9.5 - 6 100 -——
10.0 10600 6 102 11
. = I ST — m =
T » T =
i ! ;
TOTALS 63300 —-e - 9.3 21500 | [N o3
i : |
i g {
i 1
i i
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Bist. B MT MY
d. e
{mi.} Total Shelter TC()*-! e Yrorz Tertagl Sheliwns }{nst per Total
Pop . Hardnes«< Space Cont 5 Py Ha:dnes~. ' Space Lost ,
{psi) (s} (s » 107) ) p fest sy s w10
3.0 [ —— . - - -- bl .-
| - e e
0.5 - ——— ——— - 4100 220 {350 1.k
. — S A SR S e
.o 4100 220 350 P4 --- 60 . 205 .-
—_— i ——— DU S
1.5 100 250 ——— . 25 ©50
2.0 ' L0 60 205 1.0 4700 6 ' 10 6.6
2.5 % 8g00 Lo 175 1.6 8300 12 120 1.0
i .
! e - +—
3.0 . 4500 25 1150 l 0.7 4500 9 110 0.5
3.5 .- 26 | o - - 9 1o -
4.0 12700 16 ; 130 1.7 12700 ' o i00 1.3
4.5 ce- 16 1 130 - ——- 6 100 -
P SRR S - oo ] [ S —_
5.0 18300 12 120 2.2 18300 6 100 1.8
SURISP S S [ SE— - PR -
5.5 13300 12 120 1.6
6.0 3700 | 9 1o 0.4 MAC DILL AFB
+ + TAMPA, FLORIDA
6.5 s200 | 9 | 1o 1.0
1 1
7.0 14100 g 1110 1.6
. BLAST SHELTER COSTS
¥
b
7:5 22200 E 1o 2.5 (550 + 520 ¥ where p = psi)
8.0 19100 6 100 1.9
; |
8.5 J, 31200 6 100 3.1
9.0 | 51600 | 6 100 5.2
9.5 33800 6 100 3.4
- - ——lg
10.0 L4200 6 100 | L.a
4
B S ‘f"—NM [N P T ! { .o
TOTALS 295600 --- --- 33.7 53200 - | --- 1 6.6
| | |
| I
i | l |
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Dist. 8 MT I MT
{mi.) . Total Shelter Cost per Trral Teaat I St Tt s {Cnxt e Tergt
Pop. Hardness | Space Lot . Py ! Mos e s Space Cusnce
{pﬁi} {s) i {% x t(!j‘?j AT {53 {3 » :
13X . : A SR A S
N | U W
6.5 - 8100 220 . 350 P28
SR 1 b b
B : i
1.0 8100 220 350 2.8 .- 60 . 205
1.6 7400 100 259 1.9 700 | 2 LYY, A
. [N W P A 3 ~_4.__§ - ,q.__“.f PN _1
2.9 8700 60 205 2.0 9700 | 16 C13D P13
- e — - - - e v — ,—+_——; - P ——
2.5 5300 4o 175 1.0 5800 | 12 120 0.7
H " _— - -
3.0 10600 2, 150 1.6 16600 g 110 1.2
3.5 34100 20 | Lo 4.8 14100 g 116 1.7
¥ - e S - —— -
4.0 14200 6 ! 130 1.8 14200 6 100 1.k
NSO S - S e O S —d - SRS SV
4.5 587¢0 w6 | 130 7.6 58700 | 6 L 160 5.9
5.0 20800 12 129 2.6 I{ |
- e FONDERINS TSN SN - — e
5.5 22000 12 120 2.6
6.0 12300 9 110 3.5 WESTOVER AFB
- + SPRINGFIELD, CHICOPEE,
; HOLYOKE , MASS,
6.5 32600 9 i 110 3.6
7.0 21800 9 ! 110 2.k
4
H
7.5 LLO00 g | 110 4.8 BLAST SHELTER COSTS
8.0 30500 6 100 3.1 {50 + 520 Yp where p = psi)
B.% 16800 é 100 1.7
9.0 .- 6 100 ---
9.5 1 1600 6 100 1.1
10.0 25900 6 100 2.6
T T e e — et~ E ﬁz
T0TALS 406700 - - 5.4 169400 .- e | 20.2
‘ ' |
| |
| ;
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{mi .} ' Yora!l Shelter "Cosl Pes Tiaal ioratl Sketrer i(:()st per Tatal
Pop. Mardness Space Cost Pop . Hardnes. ' Space Cost
{psi) (s} (¢ x 10™) i 'i"ps.i‘} 71"3}»-7%‘ {($ x 10
o.n - -——— ——— R - - R I
— R | _
0.5 3900 220 350 .4
; . S ——— . - —
r.o ' 3900 220 350 1.4 e {60 I 203 ---
B — ——— ?—M —_— A:
1.5 .-- 100 250 .- - 25 R -
S S | ek J
2.0 9300 60 205 1.9 9300 16 KT 1.2
- R o ] S S -
2.5 --- 40 175 - .- 12 {120 ---
P T
3.0 13900 <3, 50 2. 13900 9 {10 i.5
+ - ;
3.5 11500 20 | o 1.6 11500 9 | 1w 1.3
T - - - s o
4.0 | sboo 16 1130 0.7 5400 6 _é 100 0.5
4.5 8900 16 u{: 130 1.2 8900 6 z 100 0.9
5.0 3300 12 i 120 0.4 3300 6 } 100 0.3
5.5 3400 12 120 0.4
6.0 19400 g 110 1.0
6.5 1300 9 '10 0.1 SELFRIDGE AFB
+ DETRO!Y, MICHIGAN
7.0 10000 9 110 1.
B
7.5 7300 9 110 0.8 BLAST SHELTER COSTS
8.0 ! jo0700 6 100 10 (550 + $20 VP where p = psi)
8.5 | 17900 6 100 1.8
i
T
9.0 i 26400 ! 6 100 2.6
_%7
9.5 14600 6 100 1.5
10.0 17800 6 100 1.8
| |
TOTALS | 18500 --- .- 21.5 56200 | --- L 7.1
| :
| !
i‘ |



B-20 Hi- 367 -RRY
98 1. 8 HT ? } H?
. = . . e
{wi } Tatal Shelter f{'t-\r i Toigd T oot f Ghe §1 i(r-»’ e Toral
P, Hardness § $pace ot p Py | Harares Space . .
{ RS (6 10’ . (s ] T
621)._| unl : RN
6.0 .- - oo .- . P oL .-
| S - e PR e
0.5 .- ; 6260 L 220 S Y X0 2.2
_? - e T - ¢ i e e e P—
1. &2 22 - i 3 2 Y
G & OE B _.__..Q,_ A},SD-_ .‘____,-.2,:2_ —ge P ¥~v 6(} - 44—‘(.}_2_._____..?,, e ey e ——————
s 3600 100 250 | 0.9 o0 1 2 150 Lo«
PUUNEES S - S N S Y 0 S
2. 8400 60 208 1.7 800 ! 16 130 TR
2.5 I L4800 L 0 a7s 6.8 4800 ; 12 120 0.6
. . - - —— ——————
3.0 i 17800 25 150 2.7 17800 ; ) 110 2.0
- ; -- — +
3.5 borukoo 20+ 1D 1.5 10L00 g 110 % 1.1
B T - . [ S e — - — - . - - e —em————_—
4.0 11300 16 1 130 1.5 11300 & ;oo o
4.5 ' 22800 16 I 130 4.4 33800 6 . 100 ? 3L
:f T S - 3 | — S
5.6 1 13400 12 120 1.6 13400 6 5 100 |ot3
SIS S S SRR S o T
5.5 14000 12 120 1.7
6.0 12700 ! 3 1a 14
Bl H CARSWELL AFB
6.5 140U g Ho 1.5 FORT WORTH, TEXAS
7.0 18200 g ' 1o 2.0
} + SLAST SHELTER COSTS
i i
7.5 : i
1 24000 q tio 2.6 (550 + $20 YF where p = psi)
8.0 25800 3 100 2.6
8.5 i k0000 6 100 4.0
v% t
9.0 20500 ! 3 100 1
e -
8.5 16200 6 100 1.6
10.0 23800 6 100 2.4
P S — may
4 r T I
H i
TOTALS | 318900 39.2 109700 | --- Lo Lo
3 | %
! | i
1 i
| |

i o e




Hi-361~RR/5 L.z

4 .
Bist. { B MT ' I M7
d. . ! oy
{mi.) ! Totat Sheite: Lot e I toral o PR et TCLf'-.t Der { Torat
L Pop . Haodness | Space Lot 6 Pig i Margnes~ ' Space I Cost P
!L {poil { 53 {5 = 10 % {pil i {5} {6 = 1c)
f LA 7\ . -_.-,4,...._,___(. A R L ‘; e
0.0 T P O .-
~ o S .+_~ . 7»._..{',-.._.__ e P
6.5 - } S e e | 220 [ 350 —e-
S SN - ; —_ .
o 220 ; 35 e 60 205 S
D Ui Y. A N SRR L AR . & SN S
LT S oo | 250 .- 25 150 P
—+ S L St St S - B aae
2.0 - B1oo 66, 205 1.7 8300 16 130 Pt
B C ? SN e =4 . —_ . 4 . - JF S e s
2.5 6100 s 78 1.1 6160 | 12 Co120 0.7
, - e g SUDUIIDS SUSNUUI . S . ,
3.0 1 17000 i 150 b o2 17000 e i 110 1.9
R o T
3.5 © 9200 ! 0 ' e 1.3 3200 ! 3 S R T 1.0
| S S R T e ST
L.o . 2800 6 130 1 0.4 2800 ! 6 . 100 0.3
—t— 4 o cde - A : i SR e — e
5.5 {14500 [ 130 1.9 16500 | b ;1o 1.5
5 - - R _]LW,M_-
5.0 26800 12 120 3.2 26800 6 | 100 2.7
—_ .- —— e P [ SE —_ _4‘,.‘\ . . - —_—
5.8 35700 12 120 4,3
6.0 T 17400 g 110 1.9 MCCHORD AFB
it : TACOMA, WASHINGTON
6.5 3800 g | 110 1
7.0 | 18800 9 ¥ 110 2.
+ — BLAST SHELTER COSTS
7.5 i 16400 g e 1.8 A
- : {550 + 520 9¥p where p = psi)
§.0 8600 6 100 0.9
8.5 | 21800 ' 6 oo | 2.2
-+ ‘ +
9.0 . 15500 6 100 | 1.6
e WL— e
9.5 26700 6 106§ 2.7
i T B
10.0 14960 ° 6 100 1.5
QI A : -
! i S T —
}
| ; | . |
TOTALS 270100 .- ] 323 8L500 | --- . -a- [ 9.2
| |
| | ; |
| | l




