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SAC DISPERSAL: ESTIMATED INSTALLATIONS COSTS OF WING,
MAIN AND SATELLITE BOMBER BASES, HARD AND SOFT
Estimates and methodology of installation costs for,wing, main and
satellite bases for incorporation within the B-52 and B-47 systems costs
requested and transmitted to the Economics Divisionyare preeented in this
paper.l/ Tables I and II are increhental systems ebsts. Tables III ehrough
VI are new or replacement costs‘per base. To make a conventional or '"soft"
" base "hard,’' that is,yblastfproteeting esSentiallfaciIities, equatidns have
been developed incremental tekthe B-47 and B-52 soft bases. They are given
on page 1l1. |
kThe ihstallations costs rahge ffom‘a cUrreht program of "no aleft” to
an extreme of one-haif‘of the aircraft‘and crew on fuil elerﬁ, with the
other one-half of the crew on skeleton (minimum) alert status.g/ The number
of mission aircraft'in the B-52 and B-47 systems were assumed as 5, iS, and
45 aircraft per base dispersal. The B-52 systems costs also contain veria-
‘tions of mission aircraft to tanker (KC-135) fatios'ofyl/l*'Zli; and’3/1;’
The ‘KC-97 tankers withln the B- 47 systems costs are constant at 20 aircraft
per wing and remain at the main base -- rather than dispersing w1th the
kmlss10n aircraft as in the B-52 eystems. TAC ATRC and ADC bases are~
utilized by the system programs eﬁd are thefbasis“for incrementai costing.

The time limit set for this study made it esSential to. use rough -

l/~See:“(é) - ""Your SAC Dispersal Cost Estimating Request A R N Grosse
S to A. Wohlstetter, F. S Hoffman, M-2169, 4/29/55. '
(b) ''SAC Dispersal Cost Estlmates, memorandum from R. ‘N. -
, Grosse to A. J. Wohlstetter, F. S. Hoffman, M-2398, 5/11/55.'
(c) A complete description and costs of the SAC dispersal
- complexes are given in Estimated Costs of Alternative
, D1spersa1 and Alert Plans for SAC Bomber Forces, -

L. R. Sanchez, D-3006, 6/29/55.

e Y Detailed information and definltion of all the alerts are glven in
L. R. Sanchez' D- 3006, op. cit. ‘
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Table I
B-52 INSTALLATIONS INCREMENTAL COST PER SYSTEM
(Values in millions of dollars)
Single Wing Bases(a)

45 B-52's 45 B-52's 45 B-52's 45 B-52's
No Tankers 45 KC-135'"s 30 KC-135's 15 KC-135's
170.5 530.2 409.2 290.4

190.3 559.9 436.7 313.5
371.8 840.4 684.2 528.0
385.0 861.3 702.9 543.4
471.9 996.6 821.7 647.9
480.7 1010.9 1 833.8 656.7

Squadron Dispersal Bases (P)
15 B-52's 15 B-52's 15 B-52's
15 KC-135's 10 KC-135's 5 XKC-135's
646.8 533.5 426.8
704.0 589.6 475.2
1001.0 856.9 720.5
1027.4 894.3 7447
1847 1016.4 862.4
1204.5 1036.2 881.1
| 5 A/C”DispetsalyBaSes(c)i
: ‘S‘BQSZ‘Q | 5 Bes2's 5 B-52's  M
"5 KC-135"s 3 KC-135's 2 KC-135"'s
836.0 694.1 624.8
915.2. 6 "7°4'°;~ )
1364.0 11594 1063.7
1387.1 1182.5 11090.1
1505.9 1307.9 1162.7
1529.0 1331.0 1189.1

{a) Inheritance of

free" and 22 ADC installations.
‘and 66 ADC installations..

11 "cost free" installations, (b) Inheritance of‘ll,”¢ost ;
(c) Inheritance of 11 "cost free", 22 TAC & ATRC
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Table II
B-47 INSTALLATIONS INCREMENTAL COST PER SYSTEM
(Values in millions of dollars)
(a) Squadron(P) 5 A/C
Single Wing Base' Dispersal Dispersal(c)
No alert 441.6 792.0 ; 1456.0
Alert 1 467.2 ~ 841.0 1584.0
Alert 2 ' . 676.8 1145.8  2016.8
Alert 3 691.2  1176.8 2049.6
Alert 4 787.2 1341.6 2200.0

Alert 5 798 .4 : 1361.2 o 2231.2

(a) Inheritanqe of 17 "'cost free'', 16 TAC and’ATRC‘installations.
(®) Inheritance of 17 '"cost free", 16 TAC and ATRC and 66 ADC installations;
(¢) Inheritance of 17 "cost free", 16 TAC and ATRC and 264 ADC installations.
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estimating equations which were developed from installations facilities work-
sheets in the Cost Analysis Section's files for B-47 and B-52 wing bases.

These worksheets were based on A. Weifenbach's Installations Facility Require

ments and Cost Estimating Procedures,{and on the 4th Revision, USAF Installa-

tions Facilities Manual. Main and satellite estimating equations were based

on installations facilities requirements estimated by SAC.
All bases were assumed to be located inkthe Zone of Interior snd in
cold climate. The main bases in all cases were assumed self-sufficient and
would furnish periodic and field’maintenance support including A & E field
- maintenance and staff~assistance'in Air Base Group’funCtions to the satellite
:bases, and would contain the primaty ground trsinihg facilities for‘the'
system. kEacbkbaSe would have dperatienal capability for '""on base stotage' of

nuclear weapons.-

'B-52 Wing, Main and Satellite Bases

Three B-52 systems (with thelr alert and . tanker variations) were
k requested by the Economics~D1v191on. Costs for these are presented on
Table I. The first system, ”Slngle Wing Bases,' is the currently planned
program of 11 bases, but with 45 B-52's per base. The second, ”Squadron
iDispersal Bases, ' is a mix of 11 main bases and 22 satellite bases with 15
; miSSion'aircraft at each base The third, 5 mission a1rcraft dxspersal bases,
‘is a total of 33 main bases and 66 satelllte bases.
The estimating equatlons used for the 1nstallations costs for each type '
of base (wing, main, and satell1te) are as follows
Wing base installations cost = 8,000, 000 + 926 600N, + 481 OOON + 4 620P
= : 1 2
(Table III) '
Main base installations cost.
(Table 1IV)

Satellite base installations cost = 8,000,000 + 587,700N1 +’345;600N2
(Table V) S ; ; R ‘

"

8,000, 000 + 1,155,000N; + 612, 600N2 +. 4 920P

+ 5,870P
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Table III

INSTALLATION COSTS OF B-52 WING BASES
(Values in millions of dollars)
30 B-52's 45 B-52's 45 B-52's 45 B-52's 45 B-52's
No tankers No tankers 45 KC-135's 30 KC-135"'s 15 KC-135's

No alert 5.1 69.6 102.3 91.3 80.5

Alert 1 71.4 105.0 93.8 82.6

Alert 2 87.9 130.5 116.3 102.1

Alert 3 ; ‘ ','89.1 132.4 118.0 103.5

Alert 4 97.0 144.7 ' 128.8 113.0

Alert 5 97.8 146.0 129.9 113.8
‘Table IV

INSTALLATION COSTS OF B-52 MAIN BASES
(Values in millions of dollars)

15 B-52's 15 B-52's 15 B-52's 5 B-52's 5 B-52's 5 B-52's
15 KC-135's 10 KC-135's 5 KC-135's 5 KC-135's 3 KC-135's 2 KC-135's
No alert  56.9 52.2 479 29.5 o274 26.5
Alerﬁ,i o ose1 J  7 s4.5 499 '30;7 N
Alert 2 | 68.1 ,‘ ~ 63.0 N 1'57;4 ‘ - kjs;s 329 . ae
Alert 3 69.3  64.0 s8.4 3.8 332 3.0
CAlert s 760 617 619 37.0 %4 32.6

Alert 5 75.0  68.5 62.6  37.3 3.7 33.0
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Table V

INSTALLATION’COSTS OF B-52 SATELLITE BASES
(Values in millions of dollars)

15 B-52's 15 B-52's 15 B-52's 5 B-52's
15 KC-135's 10 KC-135's 5 KC-135's 5 KC-135's

6-29-55

5 B-52's 5 B-52's
3 KC-135's 2 KC-135's

No alert 35.0 3222 29.5 183
Alert 1 36.5 33.6 3.7 18.9
Alert 2 45.5 41.5 38.1 23.3
Alert 3 4.1 wg 38.7  23.5
Alert 4 50.9 46 42.3 .7

Alert 5 51.3 46.9 : 42.8 24.9

17.

17.

21.

21.

23.

23.

16.6
17.2
207
20.9
21.7

21.9
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where
N1 = number of mission aircraft per base
N, = number of tankers per base
P = total personnel pér base

The $8 million constant was composed by the costs of those facilities

‘which are essential and standard at’every‘B—SZ base: (1) runway, (2) warmup

pads, (3) hardstaﬁdkcalibration, and (4) all of the communication facilities.
The factors related to aircraft were costs of‘those‘facilities of the air-

field (aprons, washracks, etc.) that were not included in the $8 million,

the fuel storage requirements,koperational facilities, maintenance facilities

- which included nose/wing~hangérs of a million dollars each, and training .

facilities.

For the maintenance facilities, the fully operational bases were provided
with nine (6 for the B-52's, 3 for the KC-135's) field maintenance hangars
per wing and 8 organizational equipmeqt maintenance hangsrs pér'squadroo\(ss
for the B-52's, 3 for the'KC—135's);' In,tﬁe Systeﬁs’inVOIVing a mix of maiﬁ
and satellite bases, all f1e1d malntenance hangars were located at the hain
bases,’wlth each of the bases providlng their own organlzational equloﬁent .
maintenance hangars.

| The costs of the~following faciiitiés wsté rélatedsto‘pefsonhelz kf?ooﬁ:
messxng and hou51ng, family hous1ng, utillties, land, medical, storage
adminxstrative, shops and recreational facillties .
| The alert conditions are as follows |
,(1) no alert ;
(2) 'all skeleton. .
(3) 1/3-full alert, 2/3-no alert
(4) 1/3-full alert, 2/3-skeleton

(5) 1/2-full alert, 1/2-no alert
(6) 1/2-full alert, 1/2-ske1eton‘ :
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One million dollars for each alerted B-52 and $500,000 for each alerted KC-135

was added into the installations costs to provide alert hangar facilities.

The change in installation costs per base from ''no alert (No. 1) to an "all

skeleton" alert (No. 2) status was from the effect that the increase in

personnel had upon facility costs'(the maintenance and base support personnel

increased to Suppoft alert operations and the'increased'flying hour program).

"As alert conditions gobfrom No. 3 to No. 6, the number of aircraft on alert

(requiring’alertfhangars) and the ihcreased personnel to support the programs
cause installations costs'to go up. |

The incremental installatiqns costs (TablekI) for the wing systems:
assumed thatfthe‘ekistihg'll insbailationskof‘$54;1 miiiibh per insfallafion
were “cdst free." ’For the Squadron dispersal bases aﬁd five’aircraftkdispefsal
bases, it was assumed that there could be 66 ADCkbases‘andeZ TAC and ATRC
bases that would be available for SAC to move to if the systems should so
require them. 3These}too, assumedkbhat the 11 existing bases would be "cost
free.”' The fisquadron dispersal systems requiring 11 main baseskapd 22~sabellite
bases assumed that the 22 satellite bases werefAbC bases witb’an‘inhefitance B
value of $7 million'eacb. The f1ve’a1rcraft dispersal bases required 33 main
bases and 66 satellite bases:k 11 bases ''cost free,” 22 TAC and ATRC bases

assumed to have an inheritance value of $13.1 million, and 66 ADC bases.with

an inheritance value of $7 million each.

3-47 Main and Satellite,Bases

The three systems costs requested by the Economics Divisxon for the 8-47;‘

w1th the same alert variatlons as for the B-52 are as follows

7(1) 33 single-wing bases of 45 ‘B-47's and 20 KC- 97 s per base o
(2) 33 main and 66 satellite bases with- 15 B-47's per base and 20
' KC-97's at each main base
- (3) 33 main and 264 satellite ‘bases with 5 B 47 s per base and
20 KC-97's at each main base ~ ,
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INSTALLATION COSTS OF B-47 BASES
(Values in millions of dollars)

Single Wing

Table VI

Main Bases
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Satellite Bases

46.2

90 B-47's 45 B-47's 15 B-47's 5 B-47's 15 B-47's 5 B-47's
40 KC-97's 20 KC-97's 20 KC-97's 20 KC-97's No Tankers No Iankers
65.2 40.7 32.9 28.2 14.2 116
42.3 | 33.9 29.6 14.7 12.0
55.4 41.4 35.2 17.5 13.3
$56.3 42.1 35.6 17.8 13.4
62.3 45.8 38.4 194 - 13.8
63.0 ",;38,7 | 19.6 - ~ 13.9'x
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The following are the equations used for the installations costs of the
main and satellite bases; the costs of the wing base were those previously
computed and which required only adjustment for aircraft on alert and for

the increase in the number of personnel.

Installations Cost - Main Base
15 B-47's/20 KC-97 s = 15,988,000 + 133,333N + 4,881p
5 B-47'S/20 KC-97's = 15,988,000 + 133,333N + 5,020P

Installations Cost - Satellite Base

15 B-47's = 8,268,000 + 133,333N + 5,023P
5 B-47's = 8,268,000 + 133,333N + 6,166P
where:
P = total personnel

A
it

number of aircraft on base (including tankers
at main base)

- The constant for the main base was composed of the costs of runway,
warmup pad, all of the commun1cations facilltles all of the traxnlng
facilitxes, f1e1d malncenance hanger, and the total ‘cost of the refue11ng
squadron facilities. The constant for the satellite‘base 1ncludesfthe costso
of all of the above except for che costs of those fac1lit1es requlred for |
act1v1t1ee which will be performed at the ‘main base. Thxs excluded the cost
of the fleld maintenance hangars, the refueling squadron facillties andka
portlon of the tralnlng facilitxes., Facilltles related to personnel were the
same as for the B-52 1nstallation costs - o

| For every aircraft on alert an addltional $500 000 was added to the B

installations cost. This provides;a'nose/wing hangar;for every two B-47's.

l~0r~KC-97’s.
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The incremental cost for the three systems of B-47's (Table I1) utilized
the 17 existing bases assumiug a "cost free'" installation of $40.7 million per
base and 16 TAC and ATRC bases with an inheritance value of §13.1 million.

The satellite bases, 66 for the squadron dispersal and 264 for the five-aircraft

"~ dispersal, are assumed to be ADC bases with an inheritance of $7 million each.

Hard Bases

Hard bases are conventional bases which have essential facilities blast
protected. Two equations are given below for the incremental costs essoeiated
with making a conventional base hard: one is for a B-52 base,’the other for
a B-47 base.

Costs to harden B-SZ base

1}

1,087,706 + 330, + 122,416Ng + 55,0005 + D
Costs to harden B-47 base = 1,087,706 + 330P, + 78,455N + 45,6505 + D

where:

R
®
i}

number of essential personnel

number of mission aircraft (tankers are here cons1dered
mlssion alrcraft)

=
i

S = number of squadrons;‘where 1ess thaursquadron~ S’:fl

D = cost of shielded ground vehlcles, decontamlnation equlpment
and vehicle shelters (these costs can be estimated by
seeing E. J. Haven's 'Radiation Shielded Vehicles for
Emergency Ground Operations by SAC Personnel after Enemy
Attack," D-3002. :

The equations provide - for a 200 ps1 shelter the cost of whlch was
’related to the essential personnel on the base, blast protectlon of the fuel

'khydrants at $8, 000 per hydrant bulk fuel storage underground the cost of

'which was related to the number of mxssion alrcraft at the base, and shelter

for storlng flyaway kits related to~the;number of squadrons,at;the base.
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The following structures were hardened as essential facilities:
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Structure - Square Feet Cost _
Emergeﬁcy electric power‘ ; 400 $ 8,800
Fire and crash station 5,000 | 92,500
Recuperation equipmentg/ . o , ; k' 778,530
Recuperation equipment storage k - 3,708 | 81,576
Office space 400 8,800

Communications - general 2,500 55,000
Transmitter o - 1,600 35,000
Receiver 1,250 | 27,500

41,087, 706

‘Decontamination equipment essential for the elimination of radioactivity
on the hase and a shelter for the equipment, estimated costs which can be
obtained from E. J. Haven's D-3002, complete the total incremental costs for

the hard base.

37

=" J. J. O"Sullivan, Time;quuipment,‘and Costs to Repair‘Cfatered:

Runways, RM-730, 27 November 1951, p. 32.






