JECLASSIFIED

U. S AIR FORCE

PROJECT RAND

RESEARCH MEMORANDUM

/

1

-

PRESERVATION OF TACTICAL AIR COMBAT
POTENTIAL IN WESTERN EUROPE-

WING-LEVEL DEFENSE AGAINST A-BOMBING
W. W. Baldwin
De Jo Davis

RM-1462

August 1954

/

This is a working paper. Because it may be expanded, modified, or withdrawn
at any time, permission to quote or reproduce must be obtained from RAND.
The views, conclusions,’and recommendations expressed herein do not neces-
sarily reflect the official views or policies of the United States Air Force.

Note on redactions: this document shows evidence of numerous minor redactions. These

redactions appear to have been part of the original publishing process and were not part of the 2017
declassification review. The nature of these redactions is unknown and an unredacted version of

this report does not appear to have survived.

Declassified from CONFIDENTIAL by Air Force Declassification Office on 24 Oct 2017

Declassification AW
e f2520
by the Alr Forpe Declassification Office

Date:fAZA 117 Reviewertt_125




RM-1462

8-1-54

/

JABLE OF CONTENTS

Liat Of Illultratian. .0..000000'00.00lloo-looclll000000000000000000000
List Of Tablea oo.o-ooocoouo.oonocvfo-ooolo.o-o-o'ooooo;ooco.oocooo.o

I SMY 000060000 C00TPCIQCI0TNRDPPINOEINRINITRINTIPINNTIOOROINIPGOITVIOEOERMETTITIYS

II PmPECTIVE .O.Q‘.'OQ.......'..’._‘0.""0'0...00.0l'..l.O.Q..il..
III . Ti‘m PRoBm (AR EN AN NEARREEERR RN N RN FERE RNRER RN N ENNENENNENE X ENENNNNXN]

IV AssmmONS AND LIHITATIONS ..'....OOCYOODOOQOOQO‘OOl"....'0000
v THE WING LEVEL SITUATION UNDER ATOMIC ATTACK eececececvocecense

WING wmm KI%ION (X EERENZNNNEENNNENNNNNNERENENNERNENNENNXNN ]
wING mCmm MISSION (A X ENEENNENEENNEENENERENNNENENRENNENRENRESNEN]
WING Ixm DmE HISSION l......“......‘..'........0.......
THE ELEMENTS OF WING SORTIE CAPACITY AND THEIR

VULNMILITY m AmIc AHACK 00 P 0000008800000 00000000000

VI CONCEPT OF WING-LEVEL DEFENSE ceceevcccscoccocsscscncsacscssass
VII  WING-LEVEL DEFENSE STRATEGY eveeccesveccceccsscsococrcccssvenes
OFF-BASE STORAGE seveecesrcressssosvnsassscncsossosesccsacane
Off-base Parking for Part of Assigned Wing Adrcraft ..,....

Off-base Porsonnel Facilities ,.ccvveecvoncecoscccsceccanse
Off-base Materiel StOrage ,ceceeevaveocsssacssccassccscccnse

mACUAnON .‘0......0.0..0.'....‘...‘0...'..!'.'I.!....0.0..O.

Concept of D=day Evacustion ,,.cceeseccseecnssoscsscssscsse
Aircraft EvaMtion 90 Q0 0B C0EL0Q0PL 0 0CRC0BRCCEUNETNPPIOROSOIRNQSIOLOETCTES
Personnel Evacuatlon ¢ceeveserecscscssscssossasesccnssccces
!‘t"ﬂ‘l mm [ I P XS FRANFRINNNRNREASNNNNN RN NN NN R RS X NN

Digcussion of u:‘cu"’”' €00000000s00000c000000 000000000

WING MOBILITY AND RESERVE BASE STOCKAGE ssecccesscsosvcsacces

Illustrative Movement Plan 00009 000000000000 csssRRcE0csROO

Discussion of Effectivensss sccvecocceresstvacossvsensscans

2828
111

iv

v~ TN AN VN

O Ao e B )

15
15

17
20
24

28

30
32
35
39



AIR BASE PASSIVE DEMSE €9 008000 PPV POtV EGtIEer OSRGOS

Base*LﬁVel Decepticn 200020600060 CIN0E0T0 00000 C0I00asCa0onios
Increased Fnemy Aiming ErrOr seeeceacscacecscsvesscssscosassa
On-base DIspersal seeecceceeesasosscccssonrccsocacrsasanssns
Bonh Resistant Materiel Storage eececscecsssscsascecassnnes
Airplane Revetments seeescesevececsosssnssacscscccososaccassne
S1lit Trenches and Personnel Shelters cececcccccccsveccsscss
Base Recuperation After Attack ..ieeeeccecscsssnceccsnoesane

SUMMARY OF WING-LEVEL DEFENSE STRATEGY CHARACTERISTICS .s.eees
Appendix A - AIR BASE EVACUATION BY VEHICLE seeeccencocssacssscnsasa

Appendix % - DATA ON WING MOVEMENT AND PRESTOCKAGE OF ALTERNATE

AIR BASES G 6 0 0000020000 LBE 0 EOOORLYORLETELEN PP OPSBINEeee

Appendix (- DEFENSE MEASURES NOT INCLUDED IN WING-LEVEL DEFENSE
STRATE‘GY S S 06U EVP VP RVSLEAGINBSIOEPILONRIDSGsseDsbosO s

REF'ERENCES 'EEREEEEEESEEREEE N NN I I I I A AR I A BB B B I B B B IY BN A B BU B RE BN K BE BU IR BN B S S0 B0 BN 2N 2

GI.DSSARY 008 000806000 0000 8060 00¢0 8¢5 060005068 060060000 0000000 s0s0020p00sss

RM-1462

e lm5l
ii
Page
54
55
56,
57
58
62
6l
69
72

Tk

! 92

118
131

133



RM-1462

8~1-54
iid
Iist of Illustrations
Figo No, Title Page
1 Probability of Less than 10% Casualties Among 22
Exposed Personnel vs, Distance from Aim Point
2 Illustrative Case of Net Warning Times for NATO 29
Bases Assuming an Augmented Radar System
3 D-day Aircraft Evacuation Rates vs., Wing Alert 36
States
A Time Required for Evacuating Personnel from an Air 38
Base ~ Duty or Off-duty Hours
5 Average lLoss of Materiel -~ Open Storage vs. Igloo .60

Storage

6 Idealigzed Personnel Evacuation Schedule 80

-



11

I1I

Iv

VI

VII
VIII

IX

List of Tables

Summary of Wing l.evel Defense Measures

Summary of Time and Motion Values for Aircraft
Evacuation

Surmary of Materiel and Personnel Requiring Vehicle
Transportation under a Wing Mobility Plan

Illustrative Augmentation of Wing Eouipment to
Provide Ground Mobility

Data on Mobility - First Ground Echelon, Full Mobility,
and No Prestockage of Reserve Bases

Data on Mobility - Second Ground Echelon, Full Mobility,
and No Prestockage of Reserve Bases

Vehicle Reocuirements for Partial Mobility
Vehicle Augmentation Costs for Partial Mobility

Scuadron Vehicle Augmentation with Reserve Bases Pre-
stocked and Full Mobility

Augmentation Costs with Reserve Bases Prestocked and
Full Mobility

RM~14462

8-1~54
iv

47
50

100
102
106

108

110

110



RM-14,62

8-1-54
-i-

L - SUMMARY

This Research Memorandum deals with defense measures at wing level
for tactical air units in the European theatre. The defense measures are
designed to reduce drastically the loss of combat potential as the result
of enemy atomic attacks that may occur in a major war in the 1955 to 1958
period., Primary emphasis is placed on survival during the enemy D-day
attack and the subsequent few weeks of the campaign.

Employing data developed in other studies on the wing resources
critically governing wing sortie potential and on the destructive effects
of atomic bombing on these resources, a concept of wing level defense and
specific defense measures in support of this concept are developed. Select-
ion of specific measures is based on an analysis of present deficiencies
and on the effectiveness, cost, lead time, and strategic life of the measures.

No simple method of defending wing sortie potential has been found.

The defense strategy proposed here, consists of a number of interdependent
measures to provide off-base storage, D~day base evacuation, mobility and
dispersal of wing striking potential; reserve air bases and passive defense,
Sample implementations of specific defense measures are displayed.

The proposed defense strategy would cost about $3,000,000 to implement
and about $700,000 per year for each wing. The strategy can be implemented
in one to one and a half years by employing interim measurss,

The defensive value of some of these measures can be determined at the
wing level; the value of others depends upon conditions outside wing con-
trol, such as warning of attack, air defense effectiveness, state of alert,
the weight and atrateéy of enemy attack, etc., Hence an absolute defense

effectiveness evaluation for the wing-level defense strategy proposed here
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is beyond the scope of this discussion; it is contained in another report

in this series having a theatre-wide scope of concern. The conclusions 6f
this broader study, however, are anticipated by inclusion here of wing

level defense measures (such &s evacuation) whose defensive worth are

Justified by a theatre level analysis.
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1I -~ PERSPECTIVE

There has been growing ooncern within the Air Force over the vulner-
ability of Allied Tactical Air Forces in the face of increasing Soviet
atomic capability. At the request of Headquarters, USAF, RAND has under-
taken a broad study concerned with preserving Allied tactical air combat
potential in Western Europe againat this Soviet threat during the 1955-58
period. This Research Memorandum is part of that study.

The over-all study is in two parts. The first analyzes the vulner-
ability of Allied Tactical Air Forces to Soviet atomic attack; the second
compares the effectiveness of a number of defense measures designed to
preserve the combat potential at an acceptable level,

The vulnerability analysis includes a number of interconnected topics:

the potential character of Soviet air attack} D~day warning and surprise;
response of Allies to warning; effectiveness of Eurcpean active air defense;
physical damage to air bases caused by atomic weapons; and the effects of
damage on the sortie capability of surviving forces,

The defense analysis deals with defense measures on two command levels:
at the wing level, the measures consist of modifications to the base and
i1 ts operations that improve base response to atomic attack; at the theatre
commander level, of improvements in air defense and changes in the deploy-
ment and operational concépts which reduce the over--all effectiveness of
enemy attack.

This particnlar memorandum deals with defense measures at the wing
command level., A complete lia£ of memoranda supporting the over-all study

is shown on the next page.
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I1J1 ~ THE PROBLEM

The purpose of this paper is to develop a coordinated set of defense
measures which can be undertaken primarily within the wing organization, in
order to reduce significantly the loss of combat potential that may result
from atomic attack. It is recognized that measures to reduce the vulner-
ability of individual wings provide only part of the solution to the
larger problem of theatre air force vulnerability.#®

The recuirements for specific wing level defense measures are gener-
ated by the following analyses: of the wing activities critically essential
to producing sorties, of the patterns of physical damage that may result
from atomic attacks on air bases, and of the surviving sortie potential of

References 7 and § contain some of these
wings damaged by A-bomb attacks, o

analyses;
and the conclusions thereof pertinent to wing level
defense are reproduced later in this paper.

Wing level defense measures, in addition to preserving the sortie
potential of individual wings, must also be consistent with theatre command
objectives. The specific measures to be described here have been selected
8o as to be compatible with theatre wartime objectives developed in another
aspect of the Furopean Defenge Study as shown in Ref. 12, An indication of
the defensive value of individual measures is given here in terms of the
amount of protection afforded to wing resources and activities. The absolute
contribution of wing level defense measures to theatre combat potential is

beyond the scope of this report; it is treated in the context of campaign

analyses in Ref. 12,

#* Defense measures relating to activities other than the wing are discussed
in Ref. 2 (Warning & Alert), Ref. 5 (Active Defense),
and Ref. 12 (Theatre Defense Level).
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IV - ASSUMPTIONS AND LIMITATIONS

The following assumptions and limitations apply to this discussion
of wing level defense measures,

The discussion is confined to defense of tactical wings in the
European theatre (Western Germany, France, and the UK). Defense of atomic
delivery potential is of primary concern, but conventional fighter~bomber,
interceptor, and tactical reconnaissance units are considered insofar as
their vulnerabllity differs importantly from that of atomic wings.

The combat situation assumes a major atomic war in Europe, initiated
by the USSR, roughly in the period 1955-58,

Defense measures are intended to preserve wing combat potential during
the first few weeks of the campaign, and hence interest is confined to the
materiel and personnel resources normally under wing control upon which
wing sorties primarily depend during the initial phases of war. Recuire-

ments for support outside the wing are dndicated onk¥y when critical to the

~
AN

immediate needs of wing defense.,

Wing level defense measures are primarily designed to diminish the
effects of atomic attack; only secondary attention is given‘to defense
against conventional attack.

Defense measures are proposed in terms of changes in the manning, equip~
page, supplies, air base facilities, and operating procedures of U.S. wings
basically as they existed or were planned in mid-1953. Since that time
modifications may have taken place which eliminate the need for measures
discussed in this paper. The defense analysis considers only U.3. wings.
However, insofar as similar conditions exist at other NATO air units,

similar conclusions alsc apply to them.
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Defense measures involying large monetary expenditures, major con-
struction of facilities, or major procurement of materiel or personnel,
particularly aircraft, are not considered on the ground that the lead
time for implementation would delay them beyond the 1955-58 period of

i nterest in this study.
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V ~ THE WING LEVEL SITUATION UNDER ATOMIC ATTACK

WING WARTIME MISSION

Fulfillment of the wing wartime mission requires that an effective,
rapid, heavy and sustained sortie response be mounted once hostilities
begin. The outbresk of war, whenever it comes, should find the wing with
its pilots trained to a high level of combat efficiency, its aircraft in
a high state of repair, its supporting activities capable of sustaining
the wartime flying program, and the entire wing disposed to operate in

apite of the damaging effects of enemy attack,

WING PEACETIME MISSION

The wing peacetime mission is to maintain the organization in a high
state of readiness for war and at the same time to operate in an economical
fashion. These two peacetime objectives are conflictipg. Economical peace-
time operations reguires concentration of wing resources on an air base,
while a defensive posture leads to dispersal of essential resources. More-
over the tasks involved in maintaining a wing in readiness for war are
internally conflicting. For example, the flying training necessary to
obtain pilot proficiency generates out-of-commission airplanes,

An air force cannot be maintained in a state of continuous wartime

readiness and at the same time be capable of performing its peacetime mis-

sion. As a consecuence it must have a capability for rapid transition from
a peacetime disposition to one suitable for wartime operations. As will be
discussed, the major function of peacetime alert is to set in motion a
number of wing level actions which place the wing in a better position to
undertake the peace-~to-war transition at the expense of neglecting, for

short periods of time, part of the normal peacetime activities.
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WING LEVEL DEFENSE MISSION

A wing level defense strategy’* consists of a set of correlated defenss
nmeasures designed to assist the wing in performing its wartime mission in
the face of enemy attack, especially during the critical transition from
peacetime disposition to that necessary in war. Any defense strategy
encumbers the performance of the normal peacetime activities of a wing;

a good defense strategy tends to minimize the burden added to peacetime
operations. Before examining specific steps to defend a wing, let us con-
sider the salient elements that limit wing sortie capacity, particularly

under atomic attack.

THE ELFMENTS OF WING SQRTIE CAPACITY AND THEIR VUINERABILITY TO ATOMIC

ATTACK

This analysis depends upon the results of Refs. 7 . and 9 which
deal respectively with the sortie potential of an urdamaged wing, with the
physical damage patterns sustained by air bases attacked by A-bombs, and
with surviving sortie potential of an A-bombed wing. The salient conclus-
ions of these references are summarized in order to establish the recuire-
mentes that a suitable wing level of defense strategy must satisfy.

The combat potential of a wing depends upon the availability of a
large number of materiel and personnel resources normally possessed by a

wing. The loss of any one of the most critical types of resources would

prevent the wing from mounting a single sortie. These most critical
resources include aircraft, pilots, runway-taxiway-hardstand system,
servicing escuipment, servicing personnel, communication ecuipment, ammunition,

Jet fuel, oxygen, & commander and many others.

* Defense strategy is used here to denote a set of complementary defense
measures which together fulfill the defens« rnission.
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An additional set of resources is required if the sortie capacity of
the wing is to be maintained in combat, This set includea such things as
maintenance personnel, equipment, and supplies; vehicles; personnei service,
supplies, and eaquipment; etc.

A wing also possesses resources that, while necessary for peacetime
operations, contribute little or nothing to the wartime combat potential
(for example, property accountability records, PX supplies, etc.)

The wing'!s most critically required resources are for the most part
concentrated on an easily identified air base (an area roughly one mile
wide and two miles long containing an 8000 ft. long runway).

Essential wing resources are grouped and trained as units in peace-
time to perform the tasks and services essential to mounting cowbat sorties.
This organizational integrity must be maintained in combat in order to

sustain the sortie capacity of a wing.

Since a number of activities or resources are simultaneously recuired
to produce sorties, the activity or resource that is in shortest supply
is the factor that limits sortie capacity, for example, serviceable air-
craft, pilots, jet fuel, or servicling capacity. As a corollary, a portion
of each of the resources other than the one limiting sortie capacity is in
excess and could be removed from the wing inventory without further loss
of sortie capacity.

There is no foolprcof method of protecting personnel or materiel

resources located within the confines of an air base attacked with A-bombs,

The smallest yleld bomb considered destroys a large per cent

of the materiel and personnel on a base if 1t is detonated at the center
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largest

of the target. The bomb causes virtual desolation of the air base

even with inaccurate bombing (5000 ft. CEP). The average destruction
small to medium size
caused by/ bombs is sensitive to bombing ac~

curacy since & wide miss results in substantial survival of materiel and
personnel. Obviously, the further a resource is located from the aim
point, the greater will be its chance of survival.

Different types of wing resources are subject to different loss rates
because of their different locatlions on the base and because of variation
in thelr resistance to effects of the bomb. Consequently the balance of
critical and reguired resources that exists in an uhdamaged wing is upset
by the unequal damage effects of atomic bombing. For example, exposed
personnel are the most vulnerable element of combat potential; they are

also most easily protected by foxholes and shelters. Aircraft are nearly
as vulnerable as people but are difficult to protect within the confines of
the base 1f they are to be readily available for combat. Runways, taxi-
ways, hardstands, roadways, and underground POL tanks are, on the other
hand, the most difficult of wing resources to damage; their usefulness,
however, is temporarily impaired by the debris that atomic attack would
scatter over the basey

Surface burst atomic bombs cause radiological contamination of the air
base, preventing personnel from using the area for substantial periods.

Personnel can enter the worst contaminated areas for a short (&-hour) work .

period on about the tenth day after the attack (sooner for less contaminated
areas). Resumption of combat activities on an air base, even using the
least contaminated areas, may be delayed for a month or more by surface

large medium sise
burst, ' yield weapons; the average delay for a bomb is very
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roughly 2 to 5 days.

Even under the least damaging attacks the attrition of wing resources
easential to sortie production is substantial; under the most damaging
attacks it is complete,

The reassembly and reorganization of a surviving wing resocurces
including base clean up takes about four days under ideal conditions,

During this rehabilitation period no sortie potential can be realized from
the surviving wing resources,

Radiological contamination tends to extend the rehabilitation period
and hence the loss of sortie potential.

If the enemy is granted the capability of reattacking bases, the loss
of sortie capability from the first attack can be compounded by subsequent
attacks.

We have summarized the work that a wing must do in wartime, the limit-
ations that peacetime operations place on the wartime readiness of the wing,
and the obstacles that atomic attack places in the way of the wing accomplish-~
ing its mission. The next section proposes a concept of wing defense design-
ed to counteract as well as possible, the damaging effects of atomic attack

on wing sortie potential.
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VI - CONCEPT OF WING LEVEL DEFENSE

The limited number of air bases available in Europe and the concent-
ration of peacetime wing training and operating activities on the base
results in a large sector of tactical air combat potential being at risk
at each Furopean air base, If this concentration is aécepted as a neces-
sary peacetime condition for the next few vears at least, what concept of
base level defense can be proposed which will materially increase the
expected survival of combat potential under atomic attack? Personnel and
materiel resources exposed on the air base are subject to a high risk of
complete destruction, and the air base facility may be made unusable for
periods of from four days to over a month. Under these conditions an
effective defense concept requires that we:

Establish in peacetime a set of alternate bases, provisioned with
materiel that cannot better be moved in with the deploying units.

Be prepared to move frecuently, and with little lost time, among air
bases in the theatre after war begins.

Remove essential combat potential resources from the air base before
the enemy can consummate his initial (D-day) atomic attack. This may be
elther before or after the eremy launches his initial attack,

Maintain the organizational integrity of these resources during the
initial attack.

Move to an alternate (unattacked) airfield site after the initial
attack if the peacetime base facilities are denied, and resume combat
operations with as little delay as possible,

In the process of movement, disperse tc self-sustaining strike units
of squadron (1/3 wing) strength or smaller.

Rehabilitate bombed air bases as rapidly as possible.
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Protect combat-useful resources that cannot be removed from the peace-
time air base before the initial attack.
Provide for rapid resupply of materiel and services from the depot

1
support system to the changing complex of occupied bases,

]
FEach of the above procedures is regarded as an essential part of an

integrated defense concept, and hence each is ecually important.
»

# This defense aspect is the responsibility of the support system rather
than of combat wings and hence is not discussed in this report,
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VII - WING~LEVEL DEFENSE STRATEGY

In order to translate this concept of wing-level defense into a
defended air base system, a number of interrelated and interdependent
modifications must be made in the wing, in its equipment, and in its
operations. Based on the preceding analysis of wing activities and vulner-
ability, a set of specific measures is selected in crder to implement the
Stated defense concept. These defense measures deal with off-base
storage, evacuation, wing mobility, reserve bases, and passive defense.

The measures that comprise the wing-level defense strategy are now
examined in some detail. Appendix ¢ contains a similar discussion of other
defense measures that have been considered but are rot included because
better ways of accomplishing the same end were found, because they appear
unsuitable, or because the evidence developed in this study was not suf-
ficient to warrant a conclusion. Table I surmarizes the entire list of
defense measures discussed here and in Appendix c together with some

characteristics of these measures,

QFF-BASE STORAGE

Removing wing personnel and materiel from exposure to D~day atomic
attacks on air bases reouires that these resources be either kept off-base
during peacetime or that they be evacuated from the air base upon warning
of enemy attack. The former method is now considered; the latter is dis-
cussed in the next section.,

Off-base storage can be applied to wing materiel that is not required
for peacetime operations or to personnel and materiel that are intermit-
tently used on base, This defense measure has the advantage of affording

protection at all times and hence is not vulnerable to surprise attack.
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Wing Resource or Cost Per Wing in | Conclusion
Discussed Characteristic Thousands of $'s lead Time | Life in Study
Defense Measure on Page Defended Investment Annual in Years . _Years Adopt Furt..er Reject Remarks -
A. Off-base Storage
1. Parking part of A/C at Competes with measure E-2; effectiveness increased
non-military airfields 17 Airplenes 550 370 1 2 X if measure E-5 is adopted. ‘
2. Off-base personnel facil-
1 .
1ties (Simple Measures) 20 Personnel Small Small i Long term X For more costl measures see Item E-3.
3. Off-base materiel ‘ Critical supplies
storage\ 24 & equipment 160 30 1to3 Long ter i
B, BEvacuation 28 Movable resources : . : . ; »
! e 1 Ma t in nce and discorfort
in use on bage Small Small 1 song term ’ fg:rwigz p:isoigzgYenlexc@ ane dise °
C. Wing Mobility & Reserve Flexibility of Partial implementation out of current resources
Base Stockage L2 locale for 1300 220 I3 long term X reduces lead time to about 13 years.
operations
D. Air Base Passive Defense
Specific steps not evaluated. low cost measures
1. Base~level deception 55 Target value Small Small 3 2 & only justified Ly this study. Costly measures
information ' require further study for justification.
2. Increase enemy alming All on-base Only low cost measures justified by this study.
errors '55 resources Small Small 1 "3 X X Costly measures require further study for
Justification.
3. On-base dispersal 57 Matogiel stored 30 3 i Short term X Complements measure D-i.
on~base
L, Bomb resistant materiel Critical materiel
storage 58 stored on-base 470 Small o 13 Short tern X Complements measure D-3
5. Airplane revetments 62 Airplanes 360 35 1 Short term X
6. 51it trenches 6k Personnel b € 2 Long terr X For use if evacuation fails.
o Im d 1
7 :ﬁ:;::rspersonne 6l Personnel 2¢ L 1 long term X For use of personnel with on-base duty assign-
ment during attack.
8. Base recuperation after Airfield
attack 69 facilities Sumall Small 1 Long term X
Cost of Wing Level Defense Strategy 2,900 A70 Does not include cost of non-wing A.F. organ-
Cost of Undefended Wing & Air Base 92,500 20,300 izations in theatre.
E. Measures not in Wing Strategy . " . . nfeasible
1. Peacetime wing dispersal 118 Not costed g Short term. X R:g;gtgg;igg?P ase expansion lnieasiole 1n
2. Off-base A/C hardstands 119 Airplanes 2100 190 23 Short terx X Competes witlh measure A-1l,
3. Off-base personnel facil-~ . ‘
ities (Relocation) 20 Personnel 7000 700 2 to i Long term X
Lo Off-bsse wing activities 122 Non~-flying 10,000 Not costed 4 _Long term X
activities ¥ :
5. Area Maintenance Command 124 3000 1000 L . Long term X Extension of Measure A-l:
6. Herd base ” 60PSI Resistant " 127 All wing resources 9000 L50 A - Stort term X %sjected on grounds of high cost, long lead time.
- 300PSI Resistant ST 16,000 800 4 -
65 1L - Srort term X

’ - o v i 12 B3 & H -
7. Underground Command Post 9‘ ng%ig%ié ?oﬁmuni |

7
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However, defense measures in this category tend to be costly and incon-
venient; costly in requiring the establishment of new housing and storage
sites to replace those now existing on the air base, and inconvenient in
requiring maintenance and security for resources stored at other than air
base locations where these services are now provided. Under the threat of
war (equivocal warning) additional materiel and personnel can be removed
from risk on the air base if peacetime training activities are temporarily

curtailed. Some specific off-base storage defense measures follow,

Off-base Parking for Part of Assigned Wing Aircraft

Purpose. The purpose of this measure is to remove that part of
organizational aircraft not essential to maintaining pilot proficiency
in peacetime to airfields having little military value. Ref.-9 indicates
that airplanes sustain high loss rates if they are exposed to atomic
attack, If enemy atomic capability is limited, it is reasonable to assume
that his attacks will be concentrated on targets of greater value than
airstrips containing only a few parked airplanes,

Sample Implementation. It appears that intensive planning and flight

scheduling will permit peacetime flying proficiency to be maintained with
roughly half the wing's in-commission aircraft.* The other half of the
in-commission aircraft could be flown to commercial or unoccupied military
airfields after intermediate or major overhaul, a few per field. These
off-base parked aircraft would be run up and inspected as required to pre-

serve combat readiness and rotated to the main airfield for training use,

# This statement is substantiated by the 17 to 25 flying hours programmed
per day per combat squadron in peacetime (15) (16), as compared to the

50 to 60 flying hours per day capacity of the squadron's normal complement
of airplanes (Ref. 7, Fig. 9.)
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as on-base alrcraft went out-of-commission. Security and surveillance of
off-base parked aircraft might require one crew chief, two mechanics, and
six air police per site, or, with six sites per wing, an augmentation of
fifty-four airmen per wing. Pilots go to parking bases only long enough
to deliver or pick up aircraft.

Effectiveness. If this measure were adopted, half the wing in-com-

mission aircraft would be removed from exposure to D-day attack on the main
airfield. Moreover, those airplanes remaining on the main airfield can be
evacuated quickly because double the usual number of pilots are available
to fly each airplane. On the other hand, no pilots are available to
evacuate the airplanes that are moved to parking bases. The ground crews
could tow them away, but towing is much slower and hence less effectivd
than aerial evacuation. The effectiveness of this measure depends upon
whether any gain in the safety of wing aircraft is obtained by making part
of them - those remaining on the main airfield - less vulnerable to attack
 and part of them - those on parking airfields - more vulnerable to
attacke

The parking airfields are obviously less valuable targets than main
airfields, since they contain fewer airplanes and practically no wing
resources. Hence parking airfields are unlikely to be attacked until the
enemy stockpile of bombs allocated to the D~day attack exceeds the number
of bombs allocated to the main airfields. if the enemy does not attack the
parking airfields, the potential vulnerability of airplanes located there
does not result in loss of aircraft. If the enemy has ample A-bombs, he
may attack the parking airfields as well as the main bases. However, dis-

persal to six parking fields increases the number of targets containing
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our tactical capability seven~fold and hence the D-day requirement for
Soviet Union A-bomb expenditure seven-fold, if we assume one bomb per
target, Moreover, increasing the wiight of attack complicates the enemy's
operations on D-day and reduces the probability of hls achieving surprise.

The value of this measure is increased if different airfields are
used from time to time for parking in order to deny the enemy certain in-
formation as to which airfields contain parked aircraft at the moment of
attack, The number of unoccupied and civilian airfislds in the theatre
may limit the application of this measure to only the most important taoct~
ical wings (atomic, for example). The number of wings to which this
me&sure can be applied is examined in Refs. 1l and 12,

As an extension of this measure, establishing an area maintenance
organization would permit parking out-of-commission airplanes aes well as
part of the in-commission airplanes at diepersed sites. This measure is

discussed in Appendix

As an alternate to this measure,_aircraft parking sites cemld be pre-
pared in the vicinity of main airfields, but removed five to seven miles
from the runway for safety. This alternate measure is discussed in Append-
txc and coﬁpafodzin detail with unoccupied airfield parking. The former
appears less de;ifable than the latter because of higher initial cost,
longer tims required for implomentagion, and because aircraft parked off-
bags may be 1mmobilized 1f the base runway cannot be used.

Costs. The\initial cost of ﬁanning augmentation, theatre support,
starters, fuel trucks and jeeps on six parking airfields per wing would be
about $550,000, Rental of airfield space, pay, allowances and per diem for

field crews would cost about $370,000 per year per wing.
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Lead time., The major delay in implementing this measure would probf.
ably arise in securing parking right leases; this is estimated to require
about one year, In this interval, operational plans could be prepared and
the few additional personnel obtained, .

long-term Effectivensss. As the enemy atomic stockpile increases, he

has an increasing capability to attack the low-value parking bases.
Ultimately he can degrades the defensive effect of this measure with a D-day

atomic strike as large as the base complex.

Conclusion. This measure is an acceptable component of the wing-level

defense strategy.

Off-base Personnel Facilities

Purpose. To remove personnel from possible exposure to casualty-

producing effects of A-bomb attacks on air bases at times when their
presence is not required. Analysis of atomic effects as described in
Ref. 9 shows that personnel at their normal duty stations on an air base

may suffer casualties as high as 90% from relatively low yield A-bombs,

To afford maximum personnel protesction, all wing operations which are
not directly concerned with preparing aircraft for operations on the ruﬁ;ay-
taxiwvay system should be removed to an off-base site a safe distance from
the runway. (That is, all personnel services, supply, motor vehicle service
and repair, aircraft component field maintenance, etc.) Such a solution is
not feasible in the near future since facilities are now provided on bases
for practically all wing activities and duplicating these facilities off-

base is a time-consuming, expensive solution., However, personnel working
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Ll hours a week are obliged toc spend only about one-quarter of the week
at their duty stations. A practical defense measure is to introduce a

continuing program of increasing the amount of (off-duty) time wing per-

sonnel spend off-base,
Some possible steps to decrease the number of personnel exposed on
base aret
Increased utilization of housing in local towns and
villages, sncouraging housing development (e.g., by sub-
sidization) where necessary.
In any base facilities expansion program, location of
new construction at off-base sites, with transfer of activi-
ties not required at the runway to the new sites., (Thus on~
base living quarters as well as recreational and medical
centers might be converted to offices as needed, while off-
base construction provided housing for the displaced units.)
Under threat of attack (equivocal alert), issuance of
off-base duty assignments for all personnel not lmmediately
needed; in the event of an air raid warning, recall of person-
nel, not to the air base, but rather to off-basc assembly sites.
Effectivengss. The jncrease in the probability of low per cent casual-~
ties as a function of the distance personnel are from an A-bomb aiming point

is illustrated in Fig. 1.

At a distance
medium-size
of four miles from the aiming point of a/ ' bomb (about seven miles for
very large
a/ bomb), personnel are virtually sure of sustaining casualties less
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than 10%. A large CEP (5000 ft.) was chosen for thie illustration since a
given degree of safety will be found further from the aim point for inac~
curate bombing than for accurate bombing.

The effectiveness of off-base housing is dependent on its distance
from the aim point. So long as the enemy places primary emphasis on aiF-
field destruction, off-base housing will not become an aiming point,

particularly if it is not concentrated.

Cost. The cost of utilization of housing in local towrsand villﬁgea
(including some subsidization of native housing development) is minor.
For air bases at which personnel facilities have not yet been constructed,
the additional cost of building facilities off-base instead of on-base is
the cost of procuring additional real estate (about §50,000). If the
housing construction has been completed on base, building similar facili-
tles off base would cost an additional 7 million dollars per wing.

Lead Time., The simplest measures would start tc remove personnel from
bases within six months, However, replacing on~base facilities with off-
base facilities will involve delays of about four years,

long-term Effectiveness, Larger enemy A-bomb stockpiles and ylelds

increase the risk to personnel at military installations and hence the

reguirement for off-base housing may be expected to increase in the future,
Conclusion. Simple measure to disperse personnel facilities away

from primary military targets should be included in the wing defense

strategy. Further, the facilities development progrsm should be oriented

toward providing personnel facilities and working cuerters, wherever possible,

gome distance away from air bases as part of the wing defense strategy.

This study does not justify the abandonment of existing on-base facilities
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and construction of similar facilities at dispersed locations because of

the kong lead time and expense.

Off-base Mate 3tor

Purpose. Ref. 9 demonstrates that, over the entire range of bomb-CEP
combinations examined in this study, there is a substantial risk of heavy
damage to each class of materiel. A need therefore exists to remove from
vulnerabl® base storage all materiel which is not in constant use in pur-
suing the wing peacetime mission,

Sample Implementation. Iﬁ the short~term, dispersed off-base stdrage
points could bs déveloped for materiel not lmmediately required for peace~
time on-base activities; in the iong-term, those wing activities which do
not have to be located adjacent to an airfield runway could be deployed
off-base. This long-term solution, however, involves construction lead
times longer than the time span of this study as well as costing large sums
of money; it is therefore concluded that the latter measure is infeasible
within the terms of reference of a 1955~-58 base level defense strategy.

The sample short-term solution involves establishment of off-base
supply points under wing control for storage of strategic reserves, sup-
plies that are not recuired for current issue, equipment that is used
occasionally on base, emergency-disaster supplies, and duplicate items of
critical wing equipment such as aircraft starters. Storage facilities
could be obtained by rental of existing warehouses and sheds where they are
available, or construction of facilities on rented, low-value property.

In the latter case the facilities construction could and should be of a

low cost type, involving as little as drained hardstands of pierced steel
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plank with tarpaulin covers, and no more than concrete or asphalt hard-
stands supporting light frame sheds. From the standpoint of concealment,
first class warehouses are completely undesirable.

As an aslternate to fixed warehouses, barges would make eminently
suitable supply point facilities. The canal and river system of France and
Western Germany is such that these barges could be located wiihin a few
miles of any base in the central sector of USAFE, Moreover, these barges
could be moved from tiﬁe to time during peace in order to conceal from the
enemy the exact location of our supply points. In wartime the barges
could be moved about so as to keep them near to the combat units as the
latter shift from base to base. Barge security is easier and cheaper to
maintain than warehouse gecurity since water provides an effective sub-
stitute for fencing. On the other hand, the cost of a barge facility is
greater than that of a simple {ixed storage facility.

A partial list of materiel suitable for off-base storage might include:
strategic reserves of vehicles, machine guns and barrels, 50 caliber ammu-
nition (part), jato, 5" HVAR's, pylon fuel tanks, oxygen, aircraft engines,
tires and other spare parts (except those required on base for irmediate
issue), part of fuel trucks and trailers, heavy construction equipment and
runway sweepers when not in use, emergency rations, bomb handling vehicles,
reserve stocka of parachutes, personal flying gear, clothing and bedding,
bomb dollies, compressors, electrical generators, aircraft Jacks, hoists,
and dollies, field kitchens, medical supplies (disaster kits), contamination
menauring equipment, emergency fuel for vehicles, tents, cots and sleeping

bags, supply records and catalogs, etc.
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Effectiveness. Location of the off-base wing supply point five to
even a very large
seven miles off base makes it very unlikely that/  A-bomb

- aimed at the runway will damage the supply point as shown in
Pig. 1, since wing materiel is more resistant to atomic bomb-damage than
exposed personnel as described in Ref. 9. Several supply points around the
base could be developed to prevent any one point from becoming of sufficient
value to draw A-bomb attack. Moreover supply points can readily be made
difficult to identify from the air. On the other hand, the task of adminis-
tering and securing materiel is more difficult if the materiel is dispersed
than if it is concentrated on base, The risk of sabotage, especially under
wartime conditions is greater. However, this latter risk appears prefer-
able to the wholesale destruction expected at an air base attacked with an

atomic bomb.

Cost. Off-base storage can be provided for an initial expenditure of
from 1% (for open atorage) to 8% (for warehouse construction)*of the cost
of the materiel stored and for an annual expenditure of about 2% to 3% of
the cost of the stored materiel. The annual costs include warehouse rental
as well as pay and allowances for security and maintenance personnel not

available from wing resources.

Very roughly, the materliel stored might be approximated by the eauip-

ment and part of the supplies to be transported under a movement plan or

# Barge storage,,based on a procurement cost of $80,000, a net storage
capacity of 80,000 cu. ft. and an average value of $40/cu. ft. for
stored materiel would require an investment cost of roughly 10% of the
value of stored materiel. Annual costs would be roughly the same as for
warehouse storage.
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about 300 tons per wing.* Based on an average value of $2.00 per pound,
this materiel costs about $1,200,000. The initial cost of providing off-
base storage facilities is about 5% of this figure or $60,000. The annual
cost of this measure is estimated as 13% of the cost of stored materiel, or
about $18,000 per year, In addition, a four acre vehicle park appears de-
sirable. Based on 30.55/30; ft. for a PSP hardstand and on $2000/acre as
the cost of land, the vehicle park would cost about $100,000 initially;
annual costs would be somewhat less than for the materiel storage facili-
ties. In very rough terms then, off-base storage represents an expenditure
of about $160,000 initially and $30,000 per year per wing, less the value
of any sbandoned structures for other uses.

In addition to the monetary cost, this dafense measure involves a
considerable burden of inconvenience. It means additional record keeping,
troublesome materiel surveillance and maintenance, additional transport-
ation, etc.

Lead Time. By leasing existing facilities this measure could be put
into effect in about one year; more elaborate steps (procuring land and
preparing PSP open storage up to warehouse construction) would take longer
times (up to three years).

long~term Effectiveness. Off-base supply points increase the number

of potential military targets and therefore they tend to counter the effect
of increasing snemy stockplile of A-bomba. The advent of larger and larger
yield bombs, however, increases the distance between separate military

installations required to protect one from a bomb aimed at another.

% Prom Appendix B. Includes all materiel for 1lst echelon movement (Table V)
and all materiel except ammunition and jato for 2nd echelon movement
(Table VI).
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However, insofar as fewer large yield bombs can be obtained
from a given stockpile of fissionable material than small yield bombs,
this measure will require an increasing expenditure of enemy fissionable
material either in number or in yleld of A-bombs.

Conclusion. Off-base wing supply points should be established and
developed as rapidly as possible, starting with steps that can be taken

in the shortest possible time.

EVACUATION

The previous sets of defense measures deal with removing from an air
base those resources which need not be located there in peacetime. Es-
sential wing resources which are in daily peacetime use on the air base
obviously cannot be stored off-base, The purpose of the measure to be
discussed is to protect these resources by means of an evacuation plan
that, if executed, will remove them to a safe distance from the air base
bafore D-day bombing, in response to an air raid warming. Air bases
presently have evacuation and movement plans; these plans, however, require
one or more hours before movement from the base can begin. Fig. 2 shows
an i1llustrative case of the range of net warning times (time between
general alert order received at base and the enemy bombing) available to
the various air bases in the NATO complex. These times are based on the
most favorable assumptiens about the alertness of the radar screen and the

rapidity of warning transmission times to air base, together with extension

\
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of the planned NATO coverage to remedy present deficiencies.# The lower
graph in Fig., 2 shows the number of NATO bases having warning times in
each of several intervals; i.e., there are 16 bases having warning times
between 31 minutes and LO minutes., The upper curve shows the total number
of bases having less than a particular warning time. From it we note that

about half the bases have less than 4O minutes warning and roughly one-

fifth of the bases have less than 20 minutes warning and this is under

the most favorable warning assumptions.
This very limited period for base evacuation requires an overhauling
of base evacuation plans in order to do something useful in the time avail-

able,

Concept of D-day Evacuation

Essential components of the wing combat pétential requiring evacu-
ation are alrcraft, personnel, and materiel. The limited time available
for action recuires that planning be in complete detail, feasible within
the expected warning time for each air base, thoroughly known by every
man on the base, frequently practiced in wing strength as well as by sub-
ordinate units, and the results of the practices critically reviewed and
evaluated by wing as well as higher command by means of check lists and

evaluation reports,

# Por a discussion of radar warning times and the factbdrs which affect
it see Ref. L. Ref. 12 examines the effectiveness of evacuation in terms
of the actual warning times that bases may have which is beyond the scope
of this paper. The data for Fig. 2 is obtained from Ref. 4.
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Flyable aircraft will evacuate by air. Unflyable aircraft will be
towed off base if warning time permits, Mission-ready, flyable aircraft
may proceed with the initial combat mission; non-mission-ready, flyable
aircraft will orbit in a predesignated area until notified either to return
to home base or to redeploy to one of several preplanned alternate air
bases,

Personnel evacuation will be by vehicle to several pre-designated
off-base assembly sites., Off-base personnel will not be iecalled to base
but go directly to assembly sites, On-base personnel not required for air-
craft or materiel evacuation will leave base immedialely after air raid
warning. Personnel required to remain on base for alrcraft or materiel
evacuation tasks will either be provided with vehicles for evacuation eor,
as a last resort, with shelters near their duty stations,

Materiel evacuation is limited to vehicles or materiel previously
loaded on vehicles. Hence, provision for storage of essential materiel
in vehicles is a necessary part of a successful evacuation plan. This pro-
vision is also vital to rapid wing mobility, as discussed later,

The concept of really rapid evacuation generates a requirement for a

new kind of alert. At no time in the normal pursuit of peacetime activi-

ties is a wing ready for evacuation. Hence, under present operations, if
an evacuation order is given, precious time is lost in making preparations
to move, In order to capitalize én the full effectiveness of evacuation
as a wing defense measure, the wing must be ready to move as soon as the
evacuation order is given., Maintaining a wing in readiness for evacuation
necessarily interferes with accomplishing the peacetime mission and hence

is a state that can be undertaken only occasionally and for short periods
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of tims, when the risk of attack is great., Ref. 2 contain a discussion of
alert and warning states. This state of wing readiness for evacuation in

order to survive atomic attack is termed "™™Military Survival Alert®, Some

specific requirements for this alert state are generated by the following

discussion of the potentialities of a rapid evacuation plan.

Aircraft Evacuation
Aircraft evacuation depends jointly upon runway capacity, pilot

availablility, and airecraft starting rate.

Bunway and taxiway cepacity appears to be the least critieal limit-
ation on evacuation with rates as high as 4 aircraft per minute for IDF
and fighter-bombers.# By prepositioning some aircraft at the head of the
runway (Zulu aircraft) some 60 aircraft could be evacuated in 15 minutes,
or under the off-base parking scheme previously discussed, the on-base

complement of about 30 in-commission aircraft could take off in about
8 minutes, Accomplishment of such ideal take-off rates requires carefully
planned ground traffic routing of taxiing aircraft in order to provide
smooth flow into the runway.

Aircraft starting reouires a trivially short time. Each combat

scquadron has the organic capaclity to provide 8 to 10 three-man starting

teams each ecuipped with a starter. The crucial problem in evacuation
timing appears to be an SOP which will provide 8 such three-man teams

literally sleeping under the wings of combat aircraft. Underground shelters

should be provided for the starting creﬁa.

A corollary condition for an effective aircraft evacuation plan is the

SOP's which will keep a large number of aircraft ready to start at all

* Ref. 7.
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times, JSome obvious procedures are rapid refueling, rearming, postflight
inspection, mandatory repair immediately after landing, and positioning
aircraft on the parking pads in the take-off position. Major inspections
and maintenance that is normally postponed until major inspections are
scheduled can be broken up into groups of tasks that can be performed a
little each night. Night time combat squadron maintenance has the dual
advantage of; (1) unbuttoning some aireraft and hence rendering them un4
flyable during the night when the risk of atomic attack is probably less
than that during the day; and (ii) of keeping personnel capable of start-
ing airplanes among the parked aircraft at night.

Pilot availability represents the gﬁeatest potential source of delay
in aircraft evacuation, and the most difficult to overeome, Even under
the off-base parking scheme, one-third of the total wing complement of
pilots would have to be only minutes away from aircraft at all times in
order to fully exploit the evacuation capacity of the air base. The
practice of maintaining an alerted (Zulu) squadron with 6 airplanes at the
head of the runway, ready to take—off, partly solves this problem. An
additional 15 pilots, ready for duty, are required %o be at their aircraft
within five minutes after alert is sounded if all aircraft are to be evac-
uated, To avold waste motion, personal flying gear (helmet, mask, para-
chute) must be available at the airplane. Purther, at the road entry to
the squadron area there must be a pilot controller to direct pilotas to réady
airéraft. The smooth operation of his function depends upon the maintenance

of an up~to-the-minute status of the flyable airplanes and their precise

location in the squadron area.
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Alreraft flying at the time of alert will not return to base until
after the attack. Armed aircraft in the air at the alert signal (or
taking off after the alert signal) will report to the TACC for control or
proceed to a predesignated target; unarmed aircraft will move to the orbis
area and land when fuel is exhausted, or after the attack, at predesignated
alternate airfields unless the home airfield is declared undamaged.

The potential aircraft evacuation rates attainable under a plan such
as described above are summarized in Fig. 3 for several alert states, The
three alert states considered are:

Neo alert which is the normal peacetime disposition of a

wing, may, on a Sunday afternoon. Twenty pilots and some air-

craft starting crews are scattered on the base, primarily at

quarters or recreational facilities.

Squadron alert in which one squadron is in a high state

of readiness fdr evacuation; 6 aircraft are located at the head
of the runway, remeining flyable aircraft are in the squadron
parking area with pilots for them divided between the ready shack
and locations in the scuadron area from which.they can reach
their airplanes in five minutes. Pilots and starting crews for
the remaining flyable aircraft are all on base and located within
ten to twenty minutes travel time from their aircraft,

Wing alert in which a ready squadron is maintained as in
Squadron alert, and the remaining two squadrons keep pilots and
starting crews available on short enough call that their air-
craft can be evacuated without loss of time as soon as evacuation

of the ready squadron is completed.
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A time and motion analysis of the secquence of events taking place
during evacuation results in the specific values for evacuation schedules
shown in Fig. 3. The values derived from this analysis are summarized in
Table II,

The No Alert evacuation schedule of Fig. 3 represents the least-ready
state of the wing during off-duty hours; during duty hours (and in the
absence of alert), a more rapid evacuation schedule could be achieved than
the No Alert schedule but less rapid than the Squadron Alert schedula,

The total number of aircraft available for evacuation is greater under
Alert than under No Alert, because of the increase of in-commission rate
as one alert action,

tnder the off-base aircraft parking defense measure discussed above,
the early part of the evacuation schedule shown in Fig. 3 would apply

until all flyable aircraft are evacuated.

Personnel Evacuation

Success of a personnel evacuation plan requires vehicle transport-
ation for all evacuees., Excluding pilots, aircraft starting teams, per-
sonnel on leave, and special purpose vehicle drivers, about 1500 people
require evacustion during duty hours or about 900 during off-duty hours.
Private cars can be used during duty hours to evacuate about 800 people,
Wing organic vehicles have the capacity to 1lift other evacuees with a
comfortable margin. Fig. 4 compares the evacuation rate that might now
be expected at an air base with about the fastest rate that could be

achieved by meticulous planning and practice,
The accomplishment of a rapid base evacuation schedule requires

a coordinated, smooth traffic flow of personnel into vehicles and.of
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TABLE 11

SIMMARY OF TIME AND MOTION VALUES FOR ATRCRAFT EVACUATION

. Evacuation Factor
Delay Rate After Limiting
Time in Delay Time Evacuation
Unit Type Alert State Group of A/C Minutes Actions Causing Delay Time A/C per Min, Rate
Fighter-bomber Wing Alert All squadrons L Commmication, start, taxi, 3 Runway
or Fighter take-off capacity
Squadron Alert (Alert Scuadron N Commnication, start, taxi, 3 Runway
take~off _ capacity
Other Souadrons 19 Cormunication, pilot travel, Pilot
assignment, start, taxi, T.0. 1-1/3 . Availability
No Alert 20 Pilots on Base 29 Commnication, pilot travel, Runway
agsignment, start, taxi, T.0. 3 Capacity
Of f~base Pilots L6 Recall, travel, assignment, Pilot
start, taxi, T.O. 1-1/3 Availability
Light Bomber Wing Alert A1l Squadrons 6 Communication, start, taxi, Runway
T.0. 1 Capacity
Souadron Alert [Alert Squadron 6 Commmication, start, taxi, Runway
3 T.0. 1 Capacity
(Other Squadrons 21 Communicatlien, pilot travel, Runway
assignment, start, taxi, T.0. 1 Capacity
lo Alert All Scuadrons 31 Communication, pilot travel, Runway
; assignment, start, taxi, T.0. 1 Capacity
b F
VT ~
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vehicles off-base to the assembly sites. Some necessary procedures to
achieve this are:

Drivers located near vehicles and vehicles located in vicinity of
passengers,

Rapid assembly of passengers at vehicle loading areas.

Route planning for on-base and off-base traffic which will elimi-
nate traffic delays.

Driving training in rapid (40 MPH) close-order travel.

SOP's for en route passenger pick up, and for removal of stalled
vehicles from rosds so as not to delay the mainatream traffic flow.

Vehicle maintenance, inspection and operating SOP's to assure rapid
starting and reliable operation during evacuation.

Personnel discipline to assure that evacuees are equipped with
combat and survival gear.

Some of the details of evacuation planning and computation are given

in Appendix A.

Materiel Evacuation

Effective evacuation of personnel and aircraft preserves these re-
sources, along with the option of returning to their base and rehabilitating
it if necessary, or alternately deploying to new sites from which flying
opsrations can be resumed., Some materiel resources must also be evacuated
if flying operations and rehabilitation are to proceed rapidly.

As with personnel, the evacuation of vehicles and their cargo requires
careful planning and training if it is to be completed in minirmom time.
Consequently, any materiel that is to be evacuated should be preloaded on

vehicles, and wheeled equipment such as ground-powered ecuipment and
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trailers should be attached to thelr prime mover in order to avoid un-
necessary delnyé. The 1ift capacity of those general purpose vehicles
not required for personnel evacuation is small (of the order of 100 tons).
Hence, only the most critical items of supply and equipment can be pro-
tected by evacuation. In the next section mobility defense measures are
considered which preassemble critical supplies and equipment in vans, thus
increasing the effectiveness of materiel evacuation.

Detailed planning and practice ie also required to make Friver;
readily avallable to vehlicles, for rapid starting and reliable operation of
vehicles, for route planning, vehicle parking, and driving which enables
smooth, rapid traffic flow; separate routes should be used for maéériel
evacuation and for passengers. Fig. L i1s approximately correct for speed

of materiel evacuation in vehlicles as well as for personnel evacuation.

Discussion of Effect;gonqgg

Under the most effective evacuation procedures and a military survival
alert, bases which have 30 minutes® or more net warning time can essential-
ly complete evacuation; bases with less than 30 minutes warning will part-
ially accomplish evacuation. Compa;ing Fig., 2 with Figs. 3 and 4, it is
seen that under the particular warning situation illustrated, about two-
thirds of the bases can complete an idealized evacuation plan while the
remaining one~third of the bases will be in various atages of partisl
evacuation at the time of bomb drop. The real worth, however, of evacua-
tion for defense of combat potentia] mmist await a more comprehensive

analytis at the theatre level as shown in Ref, 12,

* Por 1ight bomber wings, off-bcae parking is required if aircraft evacu-
ation is to be completed in 30 minutes.
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Nearly optimum effectivensss of an evacuation plan can be achieved for
short periods of alertness during which the normal peacetime activities
are discontinued to the extent necessary to permit preparedness for rapid
evacuation. However, it is not feasible to msintain a wing at all times
in this state of readiness and still accomplish peacetime training and
maintain peacetims morale. Therefore if evacuation is to provide effect-

ive defense against atomic attack, a new Military Swyvival Alert must be

instituted to give the wing time to prepare for attack before it actually
occurs.

Lastly, the effectiveness of an evacuation plan is vitiated if it
results in saving éritical wing resocurces at the expense of so disorgan-
ising them that they cannot be moved and reassembled rapidly as a combat
sortlie producing unit., Orderly assembly of evacuated personnel and mater-
iel involves predesignation of off-base assembly sites, scheduling of
what resources go to each site, comminication between sites, and post-
evacuation planning. This last is envisaged as concerning movement either
back to the evacuated base or to another air base, Mobility requirements
as complementary to the evacuation plan are discussed in the next section.

Cost. The dollar cost of providing the measures specifically discussed
in this section is small. Implementation of these measures changes the
arrangenent and employment of resources presently avallable to the wing.
The main cost of this messure is in man-hour effort to make the plan work,
discomfort for wing personnel and interruption of normal peacetime wing
routine.

Lead Time. About a year!s time would be required for the evacuation

planning and practice necessary to produce a high stale of evacuation
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effectiveneas. Initial benefits, however, will accrue at the issue of the
first evacuation planning orders (i.e., no recall of personnel to base in

\

the event of a General Alert Order).

Long-Term Effectiveness, Evacuation is a continuing and more urgent
requirement for peacetime military concentrations as the enemy stockpile
of A-weapons increases, '

Conclusion. In the light of the warning times available to bases
and in view of the post-attack requirements for mobility, it is coneluded
that rapid D-day base evacuation should be included as part of the wing
level defense strategy. A continuing program of evacuation training,
surveillance, evaluation, and improvement should be undertaken at all
levels of comoand.

Moreover, unite should plan and practice a state of readiness for

evacuatiop including such actions as readying pilots to evacuate aircraft,
loading trucks, etc. Obviously units cannot be continuously ready in
peacetime; yet svacuation cannot be fully successful unless the unit is
ready. Therefors, an urgent requirement exists for calling the wing to
readiness at times when the risk of war increases., It is indicated in Ref, 2
that a Military Survival Alert is feasible and will meet this need. The

theatre-wide effectivensss of evacuation and alert is demonstrated in Ref. 12.

WING MOBILITY AND RESERVE BASE STOCKAGE

Purpogse. The purpose of this measure is to provide combat units with
the capability of:
Deploying in less-~than-wing-strength.

Mounting sorties rapidly from the new lochtion.



Operating indefinitely frem the deployed posture,

Hovihg repeatedly from base to base without impeding combat
operations,

Need for Measure. BEvacuation may save aircraft, personnel, and
materiel when a base i1s bombed; to be useful, however, these elements mst
then disperse among several bases (for protection against future attacks),
mst move to these bases quickly, and must mount combat sorties rapidly
upon arrival. This requires that unit activities essential to continued
combat operation be made dispersable and highly mobile. Since the enemy
may reattack units after movement, a capability for repeated movement
should be provided.

Wings already have movement plans, but these plans do not appear to
be suitable to operating under the conditions envisaged in an atomic war.
They are deficient in rapidity of movement, particularly for the dlements
of wing support essential to sustaining flying squadron sorti;s. This
deficiency arises because wings operate in éeacotimo at fixed sites in
which most materiel resources are stored on the ground. Before a move can
be accomplished the wing must: decide what part of its materiel resources
are to be moved, prepare a Schedule of movement within the capacity of
available transportation, locate the materiel to be moved, pack and load
materiel, walt while materiel moves, unload and unpack materiel at the new
location, and arrange materiel for use at fixed sites of the new location.

The concept of mobility advanced here requires the reorganisation of

the wing into several mobile, indspendent, self-sustaining strike forces

of combat squadron sise or smaller and 8 wing service force. The sbrike

forces are provided with capacity for rapid movement and with the ability

to mount sorties from new. base locations with minimam delay. They consist
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of combat squadron personnel and materiel and in addition a stripped
down echelon of the most essential activities in the wing suppért cate-
gory such as maintenance, transportation, communication, supply, etec.
The remainder (and the bulk) of wing support and wing services comprise
the service force which, though movable, is not mobile. In peacetime the
gservice force maintains wing equipment and provides services outside the
capability of the strike forces, In wartime the service force may serve
to operate wing stocks as a supply point for the strike forces, and may
even rejoin the strike force to provide services (food, medical), thus
decreasing the houseksepimg burden assumed by strike forces in the field.
The mobility of the strike forces depends upon the storage in vehicles
of materiel needed for essential activities, and upon the use of these -
vehicles for performance of the activity in both peacetime and wartims,
For example, an instrument repair van would be equipped with the tools,
supplies, and working space recuired to perform the most essential instru-
ment repair tasks., In peacetime instruments would be repaired in the wvan,
supplemented if necessary by a fixed-site instrument repair shop. In war-
time the van is prepared, at a moment's notice, to move to another location
and to conduct all vital instrument repsair tas&s at the new site upon

arrival.

Illustrative Movement Plan

In order to fulfill the previously stated purposes of a movement plan
it is desired to deploy a wing from its peacetime air base or from evacuation

aites to previously unoccupied airfields, dispersing conventional wings to
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1 squadron per airfield and atomic wings to 1/2 squadron per airfield.
Disparsal airfields are gssumed to have at least a ﬁXX)ft hard-surfaced
runway, taxiways and hardatands, stored jet fuel and pumping facilities.
It will be shown that if conventional amrmunition, jato, and pylon fuel
tankes are available at the dispersal airfields, the transportation require~-
ment is drastically reduced.

Nevement. Each strike force (squadron for HE units, half-squadron
for atomdc) deploys in four echelons, as follows:

Aircreft and pilots. These fly to the new base and await
the ground echelons,

Pirst ground echelon. This echelon consists of personnel,
equipment, and supplies necessary for servicing the in-comnission
aircraft and mounting the first (or first few) sorties. This
echelon performs the functions of servicing and arming the mis-
sion aircraft, starting the aircraft, receiving and acknowledg-~
ing orders, controlling airfield trnffio, providing food and
shelter for the personnel of this echelon, and providing for
the transport of these units,

Second ground echelon, This echelon consists of personnel,
equipment and supplies necessary to: furnish combat supplies
for a smaller number of sorties; transport supplies to the base
from off-base sources on a continuing basis; perform all except

" the heaviest squadron and wing maintenance of aircraft and
wehicles; provide minimum services necessary for continuing
combat operations (e.g., commnication, runway clearance, first aid,

etc.); provide its own food and shelter, and transportation to the
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new base. Maintenance capability is provided in the form of

specialized maintenance vans, procured for the purpose, and equip-

ped with existing wing and squadron maintenance ecuipment, In
peacetime, these vans are used to perform a portion of the main-
tenance load.

Third ground echelon (service force). This echelon con-

sists of the balance of the wing which is tranaportable in wing

vehicles. Deployment of this echelon may not be performed at

all, or may be performed in several trips. This echelon is not

absolutely essential for continued austerity operations but adds

to the comfert and capability of the combat force, since it

contains such elements as heavy maintenance, medical service,

food service, installations maintenancs, .supply, etc.

All wing vehicles are required to move the first ground echelon. Part
of the vehitles remain at the new site to support Plying activity and the
remainder proceed to move the second ground echelon (and subsequently the
service force if it moves). |

Materiel Moved., From Appendix B a gross estimate 4f materiel and
persomnel requiring movement is summarized in Table III,

The ammunition, jato, fuel tanks, and jet fuel recuirements for the
first and second echelons are based on 5 days' supply for maximum short-
term flying effort and 25 days' supply for maximum sustained flying effort
for the full complement of unit airplanes. Of course this materiel, unlike
other first and second echelon materiel, need not all arrive with the
echelon but can be scheduled in over the period in which it is used, This

type of supply is particularly suited to long-term storage, and strategic
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TABLE 111
Summary of Materiel & Personnel Requiring
Vehicle Transportatien Under a Wing Mebilility Plan
Strike Force for Strike Force for
Conventional Units Atomic Units
(1/3 Wing) (1/6 wing)
Jtem 1st Gnd.Ech, 2nd Gnd.Ech, 1st Gnd. Ech. 2nd Gnd.Ech,
Personnel (No.) bont b L3 80
Min. Materiel Trans- ‘
ported (T) 254 3 154 15

In addition to the above materiel the following supplies are also
required at dispersal air bases. 1f they are not prestocked, they also

require movement.

50 cal. Ammo. (T) 34 79 17 40

Bombs, rockets, etc (T) 128 300 - -

Jato (T) 60 140 30 72

Pylon Fuel Tanks (T) 60 140 L5 ‘ 108

Jet Fuel (T) (520)* {1200)# (260)* (620)*
Subtotal 282 659 92 220

*Agsumed prestocked at the diepersal base in all cases and hence excluded
from tot‘lo

#wtIn addition all pillots and comtand personnel are moved by air,.

# Includes some 50 caliber azmmunition, pylon fuel tanks and jato for
1st sortie.
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reserves necessary to prestock reserve bases are for the most part avail-

able in depot concentrations.

Vehicle Requirements for Movement. Based on Table III and on the

fact that a 24 Ton 6 x 6 truck with 2 trailers can 11ft about 8 tons,
moving a full wing complement of materiel, less the bulk of fuel, ammu-
nition, jato and pylon tanks, requires about 11 truck and trailer loads
for the first echelon, and 10 truck and traller loads for the second
echelon.

Although 2 wing is equipped with enough vehicles in commission to lift
this materiel, there is a concurrent requirement to transport 600 to 700
men. Moreover part of wing vehicles are required for first echelon move-
ment tasks on the new base (ammunition distribution, resupply hauling from
adjacent supply points, etc.).and are not available for second echelon
interbase movement of personnel and materiel, If tapid mobility is to be
accomplished some of the wing vehicles must be preloaded in peacetime
with first echelon stocks, particularly strategic reserves and emergency
supplies. As part of the mobility plan, a requirement exists for housing
essential maintenance activities in vans. The dispersal of wing activities
to several sites results in some diseconomies of operations involving
some increase in transportation recuirements.

An analysis of the transportation and mobility requirements of the
strike force (see Appendix B) indicates that some augmentation of the pre-
sent wing complement of vehicles and equipment is required, Considering
the concurrent demands of mobility, a reasonable estimate of wing augmenta-

tion from Appendix B.includes the equipment listed in Tmble IV. This list



assumes that conventional ammunition, jato and pylon fuel tanks are pre-
stocked at alternate air bases, and do not require movement in wing
vehicles.

From Table III ammunition, jato, and pylon tanks weigh from 10 to 20
times as much as all other first and second ground echelon minimum materiel
combined; jet fuel, in additien weighs about twice as much as ammunition,
jato and pylon tanke. Movement of the first 5 days! supply (excluding jet
fuel and A-bombs) alone requires 106 2% Ton truck and trailer loads for
conventional wings (69 loads for atomic wings). If this materiel is to be
moved with the strike forces, a very substantial complement of 2} Ton
trucks and trailers would have to be added to the vehicle inventory.listed
in Table IV. On the other hand, this type of materiel is well suited to
long~term storage at dispersed locations with & minimum of surveillance.
Materiel of this type could be obtained from theatre stock, particularly
strategic reserves now located at occupied airfields and depots, so that
reserve base stockage does not represent a substantial increase in cost to
the theatre. The same arguments as apply to ammunition, jato and pylon
tanks hold even more strongly for jet fuel. Consequently, jet fuel,
ammunition, jato, and pylen tanke should be prestocked at or in the vicinity
of reserve bases in order to reduce the transportation requirements neces-
sary to move a wing.

Rapidity of Sortie Reasponse. Under the concept of wing mobility

developed above, sorties could be mounted from a stociked reserve airfield

in about 2 hours plus road travel time, after the movement order is given.

Road travel time for the first echelon will require about 1 hour for eacﬁ

\
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TABLE IV

Illustrative Augmentation of Wing Bouipment to

Provide Ground Mobility

Additional No, of Items Required per Wing

Item Conventional Wings Atomic Wings
2} Ton 6xb Trucks 22 13
2} Ton Trailer (P-2) 80 1
LO Pt. Low Bed Trajler & Tractor 12 3
A-1 Motor Fuel Trailer L 8
M-b (M~27) Bomb Service Trucks 4 8
Vans (Maint. Shops) 24, 23
Cranes 3 6
Cresh & Fire Trucks 4 , 8
Runway Sweeper 2 8
Alpmeraft Starters 15 2L
Spare Sets ~ Airfield Saervice :
Eouipment 2 6

#* Assuming joint use by two nearby airfields of each specialized maintenance
V&Ne
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20 miles traversed.* Consequently, moves of 10 to 100 miles will cause a
delay of 2% to 7 hours in wing combat operations. Once flying is resumed,
full or nearly full sortie capacity can be maintained indefinitely pro-

vided the wing can be resupplied at its new and dispersed locations. For

atomjc operations, the rapid and sustained sortie response provided by the

movement plan must be matched by an equally rapid supply of operational

atomic weapong to the reserve bases. Wing mobility generates a critical

requirement upon the support system for rapid and flexible wartime

resupply.

Discussion of Effectivensess

Without this measure, the usefulness of aircraft and other materiel
and personnel compelled to move from an air base would be extremely res-
tricted.s Presumably, the personnel, equipment and supplies for arming and
servicing aircraft could be loaded onto general purpcse trucks and dis-
patched to the alternate air base., The aircraft and pilots could fly there
with no difficulty. Under these conditions, the first sortie might be
launched from the new base with possibly no more than a few hours! delay
for disorganization, over and above the time required under planned mobility.

The chief difference between planned mobility and unplanned movem;nt
appears in the continuing sortie capability. The limited haulage cap-
ability of the unplanned unit is inadequate to haul combat supplies and,
simultaneocusly, to move the aircraft maintenance activity; the sortie cap~

ability of the unplanned unit therefore drops practically to zero within a

very short period of time because of lack of combat supplies, or because of

* 20 MPH is about double the average of World War II convoy speed but is
probably achievable for emergency travel of the first echelon,
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lack of aircraft maintenance capability to restore aircraft which go out
of service. With planned mobility, the sortie capability of the mobile
unit is only slightly less than the capability of the unit on its present
base.

This measure is dcpéndont hpon sufficient D-day warning to permit
evacuation; the measure also increases the effectiveness of evacuation.
As previously discussed, materiel evacuation is limited to vehicles and to
supplies and equipment already loaded in vehicles. Under normal wing
operating conditions, only a small part of critical wing materiel is mobile
and hence evacuable, The mobllity plan outlined here provides mobility for
a full complemsnt of critical materiel that is not prestocked outside the
peacetime occupied air base. The measure provides protection and offensive
capability after the initial enemy attack, but the effectiveness may be
reduced if the enemy has the caﬁability of mounting large~scale, repeated
attacks upon the alternate bases. !

Cost., The cost of providing mobility for s wing (3 souadrons) of HE
fighter-bombers is estimated as follows:

New maintenance vans: $..0,000

Additional service equipment
(aircraft servicing; airfield

support): 189,800
Additional cargo vehicles: 365,000
Total Wiﬁg Augmentation; $994,800

Transportation & Depot Stocks 304,000
or about $1.3 million per wing.

Aonual costs, consisting of maintenance and repair of equipment, are

estimated at about 20% of initial cost of vehicles, or $0.22 million per




wing per ysar.
The cost for augmentation of the six half-equadrons of an atomic wing
is about the same as for an HE wing. The HE ammnition handling and trans-

port capability is not required, A~bomb sup-~

is provided by another organization.
ply
However,
/ €he cost differential due to the absence of the ammnition act-

ivity is absorbed in providing additional equipment to support the greater

dispersal.
lead Time, The tims to fully implement this measure 1s estimated as

4 years, as follows:

USAFE approval: 4 months
Wing plans, preparstion

of requirements: 4 months
USAF budgetary cycle: 18 months

Procurement of equipment: 12 monthsa
Unit trainings 10 months
L years '

A less ambitious mobllity plan following the concept outlined above but
exmploying current resources could probably bs instituted within 18 months.
Long-term Effectiveness., The measure loses effectiveness as the
snemy's capability to reattack the alternate bases with A-bombs increases.

On the other hand, the next genotation of weapons (VIO aircraft, zero
length launchers) will no longer depend upon the availability of fixed
bases with long runways. These new wesapons are consequently better adapted

to defense by dispersal and movement than today's aircraft. However, as
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the enemy stockpile increases, dispersal alone will lose its effective-
ness, Ultimately the survival of a tactical air force will depend upon
its abllity to deny the enemy information as to its operating sites. To.
achieve this defense, new weapons systems must also develop the capability
of rapid and frequent movement of small, independent units.

Conclusion., It is concluded that the establishment within the wing of
strike forces of squadron strength or smaller with the capability for rapid
mobility and independent operation constitutes an important part of wing-
level defense strategy. Prestockage of a resserve base complex with jet
fuel, ammnition, jato, and pylog fuel tanks is required to eliminate an
unwieldy and costly supply train from being attached to the mobile strike
forces, |

AIR BASE PASSIVE DEFENSE

.

The previous wing-level defense measures are intended to prevent
resources essential to combat sortie production from being exposed to
atomic attacks on air bases. This section deals with measures which decrease
the damage sustained by the .resources left behind on peacetime air bases.
These may include combat—essential resources inadvertently left on the base
at the time of attack, as well as combat-useful resources that are intent-
ionally exposed because of difficulty of removal (for example, POL, the bulk
of other supplies, aircraft starting crews and the runway-taxiway system).

Defense measures in this class deal with steps to mierepresent the
military value of a target in order to divert attacks from more important
to less important targets; with devices to increase the enemy?s bombing

error; and with on-base dispersal and bomb resistant storage to decrease
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the expacted destruction,

Base Level Deception

In order to deny the enemy sure information both as to the function
and auantity.di military activity which an air base supports, measures are
proposed.which will misinform the enemy as to the value of air base targets,
Defanse mesasures in this category are intended to overload the enemy intel-
ligence collesction, communication and evaluation system by increasing the
quantity of intelligence which is made available to the enemy esplonage
net, and by releasing information of a confusing, contradictory, and changing
character.

Without knowing the target pfiority ranking which the enemy will use,
we can be sure such a priority system exists and that the enemy will not
commit A-bombs to attacks on targets of whose military worth he is not
reasonably sure. Measures intended to deceive the enemy will at best delay
attacks or cause attacks to fall on less valuable targets, and at worst
force the enemy to commit A-bombs in cguantity indiscriminately to low and
high valued air base targets.

Measures in this category have not been explored in the study and
hence cannot be evaluated here. However, some promising steps are:

Elimination of external markings from all NATO
fighter—-bombers to conceal nationality and unit identifi-
cation,

Distinctive markings of part of NATO fightorbbomber
force, both conventional and atomic.

Announced deployment of atomic units tolairfields not

intended for wartime use,



RM-1462

8~1-54
~56~

Treatment of buildinge and ammunition igloos on convent-~

jonal air bases to make them appear like A-bomb storage and

processing facilities.

In general the measures listed are low in cost and involve short lead
times. Their effectiveness is limited principally to enemy attack with
limited A-bomb stockpiles when they divert attacks from our atomic bases.
As the enemy commitment éf A-bombs approaches the number of air bases

involved in a spoofing maneuver, the protective value of these measures

decreases,

Increased Enemy Aiming Error
In order to increase the average miss distance of enemy A-bomb drops

and hence increase the average survival of resources on bass, measures
should be taken which will confuse the enemy bombardiers.

small Atomic bomb aimed

In Ref. 9 it ie developed that a/ with 1500 foot
medium sige

CEP is generally more damaging to an air base than a/ bomb aimed with
a 5000 foot CEP, and is nearly as damaging as a/large bomb aimed with a
5000 foot CEP, Hence measures which upset the enemy's alming accuracy sub-
stantially increase the base chance of survival.

The effectiveness of various devices for increasing enemy bombing
error has not been investigated. It is not easy to assess the effect of
smoks, visual and radar camouflage, anti-airdraft fire, etc. Henéo the
eipenditure of considerable sums on such devices cannot be justified on
the basis of this study alone. However, it is concluded that low cost
measures giving even a small expectation of disturbing the enemy'a sim

should be undertaken as part of the wing level defense strategy, in view



of the substantial decrease in damage that may result.

On-~base Dispersal

On-base dispersal is intended to increase the average su;vival of
materiel on an air base by locating storage in those areas of an air base
least likely to be within lethal range of an A-bomb blast.

Hard, bulky, securely-packaged supplies and equipment could be stored .
at several locations just inside the air base fence line and at points most
remote from the center of the runway and from the air bass technical area.
Materiel so stored might include spare engines in shipping containers,
reserve oxygen stocks, drums of aviation and motor fuel, canned field
rations, part of bulky and securely crated aircraft supplies, construction
machinery, auxiliary electrical power plants, etc. Storage on PSP hard-
stands with tarpaulin covers would be adequats for most of this materiel,

An analysis was made of

~the damage sustained by materiel of various hard-
nesses when located at the aim point and when located 4LOOO fest away from

From the analysis it appears

the aim point. that this measure is ineffective against
large yleld bombs, shows only & small improvement for inaccurately aimed
bombs (5000 foot CEP), and is very effective against small bombs accurately
aimed. This comparison, however, overstates the effectiveness of the meas-
ure since materiel storage at present is somewhat removed from the probable
aim point, and since fence lines of USAFE bases are generally close to
existing bulldings so that unused ground well away from the runway center

and the technical area is scarce. Flying squadron hardstands in both

# Actually the base property lines,
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SHAPE standard and British airfields tend to be well removed from the air
base aim point and probably are reasonably effective as on-base dispersal
sites, |

Materiel so stored, although protected from blast damage, is subject
to a varying time of denial from radiological contamination from surface
burst A~bomba. Such dispersal provides continuing wartime protection
against conventional air attack.

The initial cost of providing dispersed on-base storage facilities
ranges from 1/2% to 2% of the value of the materiel so stored for pierced
steel plank hardstands or shed storage. The cost of providing 30,000
square feet of addition;l dispersed storage (roughly 1/, the average air
base warshouse area), assuming half PSP hardstands and half sheds (a
rough average cost of $1/sq. ft.) would be about $30,000 per wing. Annual
costs are negligible., Construction lead time might involve 6 months to a
year using air force construction facilities available at the base.

The defense effectiveness of this measure will decrease as the yield
of A-bombs increases, Nevertheless it is concluded that this measure should
be adopted as an interim measure for some items until better protection,
such as off-base storage, can be provided, Moreover it .should be adopted
for permanent, defense of materiel which is not suitable for protection by

more certaln measures,

Bomb Resistant Materiel Storage

The purpose of this measure is to decrease the loss rate for such

critical materiel as must be retained on an air base by housing it inside

bomb resistant structures,
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Part of base supply of aviation fuels and ammunition is presently
protected in blast resistant storage (underground storage tanks and dirt-
revetted concrete igloos). This protective measure is most appropriate
for materiel that must be stored on-base, that will be required after a
bombed base is rehabilitated, and that cannot be protected off-base. Somse
specific applicatiens are:

Burial of aboveground fuel tanks.*
Replacement of bolted steel tanks or drum-stored strategic

reserves of fuel with underground tanks.#

Construction of a standard ammunition igloo at each combat
squadron area for storage of aircraft starters, hand tools,

spare parts, ground powered eguipment, airfield servicing equip-

ment, aircraft test ecquipment, etc. when not in active use.

If atomic bombs are to be stored on an air base, they should be pro-
tected in bomb resistant shelters such as ammunition igloos, located near
the base perimeter and on access roads leading away from the air base so
that they may be salvaged quickly in the event the air base has been attacked.

To indicate the effectiveness of this measure, ng.5 shows an illustra-

medium size
tive case (materiel located at the aim point for . bomb; CEP = 5000 foot)
of the very substantial reduction in loss to several classes of materiel
when it is kept in igloo type shelters instead of in the open (or in light

frame buildings). Similar improvement in survival results for materiel

located at a distance from the aim point and for different yield bombs

# Fuel tanks should be at dispersed locations on base as well as buried
in order to take advantage of the conseauent decrease in the probability of
destruction or radiological denial,
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(except for large ylelds).

One serious disadvantage is that, although preserved, th; materiel is
in a blast-devastated area which may be severely contaminated with radio-
active material from a ground burst A-bomb. Hence th; materiel preserved
will not necessarily be available for immediate use.

Lost. A LO' x 20" igloo costs about $15,000 to construct; annual
costs are negligible. The provision of three such igloos per airfield (one
per combat squadron area) would cost about $50,000/wing.*

In June 1953, plans were laid to replace drum-stored strategic reserves
of fuel on air bases with bolted steel tanks, suitable for aboveground
installationronly. This modification was planned only for céntinent&ll
bases. If instead of two 10,000 BBL tanks, a 20,000 BBL underground tank
system were installed the cost per base would be about:

Cost of underground installation
(4ncluding tanks, fittings,

installation) $504.,000
Less value of two 10,000 BBL tanks
@ $42,000 84,000
Net cost per base $420,000

Lead Time. Modification of planned fuel storage construction from
aboveground to underground can probably be accomplished in 6 months to a

year's time; construction of blast resistant storage will take about 1}

* The cost of supplies and equipment that could be accommodated in 3
igloos is about $200,000. Hence the cost of igloo protection is about
25% of the cost of the materiel protected. It is noted that bomb-resist-
ant storage is relatively more expensive than off-base storage (by a
factor of 10). In the sample implementation igloos are provided only
for materiel whose tactical value is critical and which must be stored

on~base,
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years if USAFE funds can be made available for this purpose.

Conclusion. Limited on-base bomb resistant storage should be included
in the base defense strategy. New construction of air base bulk fuel
storage should be underground and existing aboveground bulk fuel storage
should be placed underground as soon as practical. In the process of
construction or revision, the fuel storage sites should be dispersed
around the air base, Blast resistant structures such as standard ammuni-
tion igloos should he constructed at each combat squadron area for storage
of limited cquantities of erditical aircraft servicing materiel that must be

continuously used on base and that is not evacuable.

Alrplane Revetments

Airplane revetments effectively protect aircraft from flying frag-
ments that characterize conventional air attack. A successful enemy
strafing or bombing attack sortie has as high as a 40% chance of killing
or damaging an airplane parked in the open on an airfield as shown in
Ref. 17, Appendix A.

Revetments provide defense only when they contain airplanes, and
empty revetments on an airfield represent defense money wasted. It appears
then that the number of revetments provided on an airfield should be such
as to house the aircraft expected to be at a base during a campaign involv-
ing conventional air attacks and in locations where the aircraft will spend
most of their ground time, If war plans call for dispersal to one squadron
per air base, 10 to 12 double revetments per base will house practically

&ll aircraft.
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These might, for example, be located:

Maintenance squadron aree 1
3 in each aircraft dispersal area g
Runway access area (for Zulu A/C) 2

Total 12

The probability of killing or seriously damaging a tactical airplane
in a revetment® is about 2/3 to 1f2 that of an airplane parked in the open
under fragmentation bombing (and about 3/L the kill probability of unrevet-
ted aircraft under a 30° dive angle strafing attack**), Thus the provision
of révotmenta will reduce the destruction and damage from conventional air
attack by 25% to 50% of that suffered by aircraft parked in the open. Data
on the protective effect of revetments against A-bomb attack are incon~
clusive, but they indicate that protection is at best minor.

Cost. The cost of a 2-airplane revetment of a type proposesd by USAFE
is about $30,000 or 3% of the cost, of the F-84's or F-86's which could be
protected therein. ‘At 12 revetments per air base this defense measure costs
initially $360,000 per air base and about $35,000 anrually for maintenance.
The cost of the aircraft saved by this defense measure would pay for the
revetments 1f as few as 4 to 8 conventional sorties successfully attacked
the base,

Lead Time. One year approximately employing elther contractors or
aviation engineers in view of the planning progress made by USAFE,

Strategic Life. So long as the enemy places some rellance on con—

ventional attacks on air bases, this measure retains its effectiveness. In

# Ref. 17
s Rof. u
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view of the increasing enemy stockpile of atomic weapons, revetments must
then be considered as having a short-term strategic life,

Conclusion. Aircraft revetments should be provided in sufficient
cuantity to house the aircraft which are expected to operate for the cam-
paign after D-day. They should be on the base where the aircraft are

expected to spend ground time duiing the campaign.

31it Trenches and Personnel Shelters

S1it trenches and personnel shelters protect personnel on base from
flying missiles, blast, heat, or gamma radiation from enemy attack with
atomic weapons.# Casualty rates, particularly under atomic attack, are
unacceptably high for personnel in the open or in light frame buildings.
Ref. 9 (Fig. 8) shows that the simplest type of shelter provided by fox-
holes can decrease casualties to 1/3 the rate experienced by unprotected
personnel, and that a somewhat more elaborate shelter will further reduce
casualty rates to about half that sustained by personnel in foxholes,

The base-level defense strategy places primary reliance on getting
people off base before the A-bombs fall, so that slit trenches are pro-
vided as a safety device in case the more effective evacuation measures
are not taken as planned. However, in order to accomplish effective evacu-
ation of airplanes, vehicles, and personnel, a small number of personnel
mst remain at their duty stations until the last minute before attack. If
these people are to be asked to stand by their posts and work until the
last minute, it seems reasonable to furnish shelters in the immediate

vicinity of their duty statlion that will provide & high probability of

# The pretection afforded by slit trenches to personnel under conventional
attack is well-known. '
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survival,

Ae a sample implementation of the personnel defense concept, slit
trenches or foxholes* sufficient to accommodate all base personnel and
about four feet deep could be dispersed around the air base in the vicinity
of personnel in both duty and off-duty locations. In addition, ten-man
underground shelters should be provided for communication personnel, tower
operators, air police directing evacuation traffic, aircraft starting
crews, anti-aircraft gunners, stc. Each shelter# consists of an under-
ground reinforced éoncrete shell, covered by a minimum of four feet of
compacted earth and reached by way of & ramp. No ventilating system or
blast doors are provideds A minimum of fourteen such shelters would be
required per air base as follows:

Location Number

Combat scuadron areas

(2 ea. 8q.) é
Wing and group headcuarters 2
Communication building 1

Control tower 1
Air Police center 1
Three air base gates 3.

Total shelters 1

Capacity 140 people

'
#  The World War II personnel shelters still found on USAFE bases in the
UK are about as effective shelters against A-bomb attack as slit trenches.

** Designs for shelters of this type were prepared ir USAFE Hg. in 1953.
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Although personnel in underground shelters and foxholes are protected
from the immediate effects of surface burst A-bombs, as radicactive part-
icles fall from the cloud, survivors in these shelters will become sur-
rounded by a field of radiological contamination through which they will
eventually have to pass., In the meantime, they will be subjected to such
radistion as passes through the earth and concrete walls of the shelters,
Based on the effects of earth in attenuating gamma radiation,

underground shelters will reduce the radiation received
by personnel to no more than 1% of that received in the openj foxholes
reduce radiation exposure to about 10% of that received in the open.

Personnel very close to ground zero in either type of shelter become
easualties from ground shock, overpressure, heat, and gamma radiation, any
one'or which is severe enough to produce casualties in spite of the pro-
tection afforded. Personnel very remote from ground zerq,
sscape becoming casualties even if unprotected. Personnel who are situated
at positions intermediate between these two extremes of distance from the
explosion, are the ones that are saved from becoming immediate casualties
by shelters., These survivors are faced with the problem of how long to
remain in their shelter and what escape route to follow, if subseguent to
the initial effects of the bomb they are not to become casualties from the
residual radiation of a surface burst atomic attack.

To minimize exposure to gamma radiation during escape from shelters,
the shortest path through the least contaminated areas should be followed.

A mininum exposure escape path consequently would be away from ground zero
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and upwind or cross-wind. Determining a low exposure escape path requires
that protected personnel have a reasonably good estimate of which direction
the impact point lies from their shelter and which way the wind was blow-
ing at the time of attack,

During the fall-out peried, the longer escape is delayed, the higher
will be the radiological dose received by escaping personnel., Once falle
out is substantially complete, the actual radiation accumlated during
sscape decreases rapidly as escape is postponed, since the intensity of

radielogical contamination of the escape path decays with time,

However, while
sheltered survivors delay their escape they are continually absorbing gamma
radlation, although as previocusly noted at a lower rate than would be
experienced in the open; the dose rate in the shelters also decreases with
time as the surrounding contamination decays.

A reliable estimate of the best waiting time cannot be made because
of the uncertainties and variability of the contamination pattern,

Based on an illustrative contamination pattern for a edium size
bomb, sheltered personnel surviving initial atomic effects would have to
remain in thelr shelters for a period shorter than two days to minimise the
risk of becoming casualties as the result of residual contamination from a
surface burst atomic bomb,

In order for sheltersd survivors to select a safe time to escape in

each situation, it is necessary that they know at least approximately the
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total dose that they have received, and the rate at which they will con-
tinue to accumulate mere radiation if they remain in the shelter or if
alternately they run for it. Consequently dosimeters and radiatien in-
tensity measuring devices should be provided for personnel in shelters if
thelr chances of escape are to be maximized. Inatructions of air base
personnel in the use of radiation measuring equipment and in standard
escape préceduro are equally essential to obtaining the greatest protect-
ion from providing personnel shalters,

Cost of S1it Trenches. Based on machine dﬁc;vition cost of $1/ cu.yd.
and 2 cu. yds. excavation per man, slit trenches for 2000 men would cost
about $4000/base imitfally. Allowing maintenance cost of complete recon-
struction twice a year, an annual cost of perhaps $8000 is anticipated,
Provision of slit trenches on an air base can save up to 1000 men from
becoming casualties on an air base, The cost of providing this defense
is about the same as that of training two airmen, while the cost of train-
ing a single pilot is squal to the cost of maintaining the slit trenches
for 6 years for the entire air base complement.

Cost of Underground Shelters. Shelters construoted of prefabricated

reinforced concrete pipe buried underground can be constructed for about
$2000 each or $28,000 poriair base for the 1L locations noted above,
Maintenance cost might run $4000 per base per year,

lead Time. Six months to one year would be required to effect this
change,

Long Term Effectiveness. Larger yleld bombs that may be used in the

future docrca#o the effectiveness of slit trenches and shelters as defense
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measures. The decrease in personnsl casualties resulting from provision
of shelter, however, even when an air base is attacked with large yleld
bombs, as discussed in Ref. 9, classifies this measure as one with long-
term value,

Conclusion. Slit trenches and underground shelters shopld be pro-
vided &t all USAFE bases as part of the wing level defense strategy.
31it trenches should be provided in sufficient number to accommodate all
base personnel in the event that evacuation fails; underground shelters
should be provided for personnel who have duty stations on air base dur-
ing air attacks, such shelters being located in the immediate vicinity of
the duty stations. USAFE personnel should be indectrinated with the neces-
sity of availéng themselves of the provided protection under atomic

attack.

Base Recuperation after Attack
The purpose of this messure is to increase the capability of the wing,

aided if possible by Aviation Engineer units, to restore A-bombed bases to
serviceability. The denial of air bases resulting from atomic attack and
the wartime requirement for dispersal of strike forces places a premium
on the rapid recuperation of this vital element of wing sortie potential.
The wing service force (discussed in the precsding chapter) is the logical
group to be assigned to this task.

Sample Implementation. It is proposed that the service force and
particularly the Installations Squadron of combat wings plan and practice
the actions necessary to reéuperate an A-bombed air bsese., These plans

should consider such environmental factors as: the various patterns of
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destruction and contamination likely to-be encountered; the condition of
roadways; the presence of dead or wounded in demolished buildings or else-
where on the base; the availability of supporting manpower, vehicles, or
heavy equipment at the base; housing and subsistence conditions likely
to be encountered; other Qctivities being conducted simultaneously on the
base, Plans developed to recuperate the base should include such topics
as: policies for the location of temporary housing, messing, hospital,
eontrol, parking, and other areas; a schedule of action for the survey and
narking of contaminated areas, recovery of wounded, assignment of able-
bodied survivors to tasks, suppression of fires and quelling of panic, and
survey of extent of physical damage to the base; a schedule of action for
the clearance of roadways, runways, taxiways, and minimum essential oper-
ating areas, the salvaging of aircraft, vehicles, and other equipment, and
the restoration of essential utilities; plans and policies for the select-
ion and sequence of recovery operationsto ba performed, for the control of
traffic into and out of contaminated areas, for the protection of workers
exposed to contamination, for the conduct of decontamination of runways,
roadways, aircraft, vehicles, and other equipment, and for the disposal of
contaminated waste. \

The above plans should be accompanied by full-scale practice duriﬁg
peacetime, in order to assure efficient operation under wartime conditions.

Effectiveness. This measure will assure that substantial numbers of
damaged air bases are returned to combat serviceability with minimum delay,
and hence 1t provides protection of wing combat potential after the initial

attack. The effectiveness of this measure is increased by off-base storage
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of rehabilitation suﬁplies and equipment to protect them from damage
during the initial attack. The number of bases recuperated by this meas-
ure depends not only upen the number of bases attacked, but also upon the
number and yield of bombs employed in the attacks, since a heavier weight
of attack may generate a larger clean-~up problem and longer denial times,
Very large bombs may create contamination and damage so high that base
rehabilitation is impractical,

Cost. The cost of planning base recupsration is not estimated but
is assumed to bg low. Peacetime practice may involve moderate dollar costs,
and in addition will require interruption of normal psacetime operations of
the base.

lead Time. The time required to implement this measure is estimated
as approkimately 1 year.

Long Term Effectiveness. With increasing yleld of enemy bombs this

measure becomes less effective, For the time span in which air forces
depend upon runways to mount combat sortlies this measure retains apprec-
iable defense value and must be classed as a long-term measure,

Gonclusion. Air base recuperation planning and preparation, suit-
able under conditions of atomic attack, should be included in the wing-level

defense strategy.
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sgygggt OF WING-LEVEL DEFENSE STRATEGY CHARACTERISTICS

Having described the characteristics of a number of defense measures

intended to reduce wing vulnerability drastically, let us now sumsarize
the salient characteristics of this set of measures.

Individual measures presoive part of esaential wing resources or
make them available for rapid sortle response, A complete set of essent~
ial resources must be available if the combat potential of a wing is to be

realized.

# Hence, the wing-level defense strategy is a

measures., No one measure alone provides significant de-

fense., On the other hand, deletion of any measure from
the whole sirategy resulta in s partial atrategy that may
well be impotent.

Different measures in the defense strategy require different lead
times for implementation. I1f all measures mst be implemented before a
successful defense is achieved, the lead time for the strategy is determined
by lead time of the individual measure réquiring the longest tims for imple-
msntation.

# Part of the defense strategy can be implemented in six

months, By employing interim measures, the entire strategy

could be implemented in one to one and half years, Full and

complete implementation may be delayed as long as 4 vears.

* Implementation of the defense strategy requires an

t { u annual expendi-

ture of about $700,000 per wing. This expense is in addition
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to the $92,500,000 initial cost and $20,300,000 annual

operating cost of an undefended wing.

In the foregoing discussion we have displayed the effectiveness of
individual measures in preserving various wing resources and making them
readily available for combat use. The increase in sortie potential that
would result from implementing the defense strategy has not been estimated
in this paper. -

# FEvaluating the effectiveness of the defense strategy

is deferred to another report, Ref, 12, in order to take into

account significant factors (such as enemy strategy, warning

and alert, air defense, theatre-wide friendly forces, etc.)

outside the scope of a wing level analysis, as well as the

factors considered here.
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Appendix A

AIR BASE EVACUATION BY VEHICLE

PERSONNEL EVACUATION

Observation of traffic flowe at air bases, particularly those at
quitting time, indicates about 30 minutes would normally be reocuired for
all base personnel to clear the air base gates in the event of an evacu-
ation order being given. The resulting traffic congestion would add
about 30 minutes travel time before the last evacuees could reach a safe
point five miles from base. The net warning times are so short that this
evacuation schedule would result in very heavy casualties. In this sect-
ion an idealized evacuation plan which would be effective in reducing

¢asualties is davelsped together with some of the procedures necessary

for rapid evacuation by vehicle.

Personnel Requiring Evacuation
' Roughly 1800 people (90% of the 2000 people assigned to & base) will

be scattered around the air base during duty hours. After duty hours about
1/3 of the people leave, reducing the base population to roughly 1200.

About 35 pilots and 75 ground crewmen required for aircraft evacuation do
not leave base by vehicles. In addition about 150 men (2 drivers per
vehicle) will be recuired to evacuate special purpose vehicles and addition-
al teams will be driving trucks and trailers loaded with materiel for evacu-
ation. Hence a maximum of about 1500 people will recuire evacuation during
duty hours and about 906 during off-duty hours, excluding those involved in

aircraft and vehicle evacuation,
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Passenger Capacity of Vehicles

A minimum of 200 private passenger vehicles® will be on base during
duty hours; the private cars belonging to people living on base will be
neglected as an svacuation resource. Assuming a four-passenger capacity
for private vehicles, about 700 people during duty hours and 900 during
off-duty hours are therefore dependent upon organic (wing vehicle) trans-
portation.

Assuming an 80% in-commission rate for organic vehicles the following
personnel 1ift capacity obtains, starting with vehicles which are least in

demand for other evacuation tasks.

Passenger Cumulative

Vehicles Capacity Capacity
Buses 60 60
Staff Cars LO 100
Weapon Carriers

8 Passengers, 1 Driver 270 370
Jeeps (15 available for evac.) 60 430
2% Ton 6 x 6

20 Passengers, 2 Drivers 660 1090

From the above table it is seen that all vehicles up to and including 3/4
of the 2} ton 6 x 6's are required for evacuation during off-duty hours,
and nearly half of the 2% ton 6 x 6's would be used during duty hours, If
the number of personal vehicles on base were substantially greater than
assumed, the recuirement on organic transportation would be reduced and

some 6 x 6's would be released for materiel evacuation. Roughly five pas-

senger cars haul as mhny people as a 2% ton 6 x 6.

# Assuming the 600 people living off base drive 3 to the car to and from
the base,
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Traffic Capacity under Ideal Conditions

During duty hours the traffic problem involves evacuation of about 220
organic vehicles (special purpose as well as personnel carriers) and 200
private cars, This traffic must be routed over the two to four main two-

lane roads normally giving egress from the base.
Personnel evacuation involves the following steps in secuence after
the air raid alert is given:
Movement of passengers, drivers and vehicles to loading
sites (including dressing if at night).
Vehicle loading.
Vehicle movement into main evacuation route.,
Travel on main route to established safe distance.

Main Boute Travel. Three main routes should be provided for personnel

evacuation.®* Each route should have a single unobstructed lane extending
from some point at or near the base perimeter to an assembly area five miles
distant. No curves or other obstructions should prevent continuous speeds
up to 40 MPH., All vehicles should be able to travel at least 4LO MPH and to
accelerate at least 14 MPH per second.

Entry spacing is about 4 seconde per vehicle.* Personnel evacuation

requires roughly 300 vehicles (day) and 120 vehicles (night) to be evacuated

* A fourth main route should be reserved for special purpose vehicles and
materiel evacuation.

#t The assumed 4 second entry spacing is dictated by the main route vehicle
capacity. 4 second vehicle spacing is selected as an intermediate value
between 2,1 second spacing of civilian autos in peak parkway traffic (19)
and 7 second spacing for routine army truck convoy operations., The selected
value allows for a limited number of minor traffic delays (stalled engines,
slowdown of vehicles on the main route).



by the combined use of 3 routes, Hence, minimum entry time for the comvoy

into the evacuation artery is about 7 minutes (day) and 3 minutes (night).

Estimates of travel time are as follows:

Average Speed Time to Cover Estimate of Normal Running
(MPH) 5 Mi, Course {Min.) Speed Lo Produce Average (MPH)
15 20 20
20 15 27
30 10 40
40 7% ' 55

The urgency of reducing travel time mskes the risk of high normal run-

ning speeds acceptable, up to about 4O MPH, so that under ideal travel condi-

tions a 10 minute main route travel time could be achieved.

Vehicle Movement into Main Evacuation Route. Nearest vehicles will be

parked just off the main routes and hence with negligible travel time to the
main route, The most remote vehicles may be about one mile away er four
minutes at 15 MPH average. If the start of each main route is close to the
centroid of the vehicles which will travel on it, this travel time will

occur simultaneously with the entry delay for early arriving vehicles so

that these two times overlap. It is noted that this maximum travel time is

a little less than the duty entry time into the evacuation artery but roughly
twice the off-duty entry time,

Pagssenger loading time for vehicles is trivial ranging from perhaps 10
seconds for passenger automobiles to less than a minute for 30 passenger
buses.,

The time for assembling vehicles, drivers and passengers is the most

difficult to estimate, the most variable, and the most subject to confusion.
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To minimise the time involved in this step requires careful and detailed
planning of the following activities: positive notification to all person-
nel of evacuation orders; time in starting evacuees to vehicles; travel
routes for evacuees from location at time of alert to vehicles; position-
ing drivers in vehicles; starting vehicles; and matching vehicle capacity
to evacuee recquirements.

Generally the assembly procedures are that drivers shall be close to
vehicles, and that the distribution of parked vehicles (or their on-base
travel routes) shall be similar to that of evacuees. During off-duty
hours the assembly problem is fairly easy because of concentration of per-
sonnel in the barracks area, but is delayed by arousing and dressing time.
It is estimated that with frecuent drill and effective planning the first
personnel would arrive at the loading area three minutes after the evacu-
ation siren sounds, peaking to maximum rate by the fifth minute and tailing
off at the end of ten minutes. During duty hours, vehicles and people are
widely scattered and hence require more travel time on foot; on the other
hand, they do not have to awake, dress and assemble emergency equipment.#
Howesver, a man can easily dog trot one-half mile or one-third the length
of the runway in five minutea (6 MPH). No one should need to travel further
on foote The evacuation of buildings containing a relatively large number
of people (e.g., mess halls, headquarters, and barracks) will probably

require between % and 1% minutes** for the last man. Thess evacuation times

* For example, gas mask, helmet, first aid kit, film badge, firearms, etc.

#* This is based on school fire drills for one and two story buildings
and 206 children per exit.



will be extended by the time required to collect equipment, secure classi-
fied materiel, etc.

From the above data Fig, ¢ displaya an idealized evacuation schedule.
Under the most rapid evacuation that a great deal of planning and practice
could produce, at least tweaty minutes net warning time is required to
protect a substantial part of the base population., With thirty minutes
warning, this meaaﬁro will be completely successful under ideal conditlons.
If the number of people to be evacuated were drastically reduced, the
schedule would be accelerated by only a slight amount,

In the duty case it i; noted that the scheduled entry rate into the
main evacuation roads is near the maximum. This means that vehicles will
be driving at minimum spacing so ‘that slow-downs, vehicle breakdown or
accidents will be reflected in upstream interfsrence in the traffic flow,
and hence the average time of vehicles on the evacuation route will be

increased.

MATERIEL EVACUATION

For materiel evacuation the general purpose lift capacity of the organic

vehicles not committed to personnel evacuation is:

Number in Unit Capacity Total Capacity
Vehicle Type Commission (Tons) (Tons)
2% Ton 6 x 6 8 ~ 16 5% 40 - 80
. Tractor-Trailer Combinations 80% Varied 80
Total Lift Capacity 120 - 160 Tons

* Maximum since above truck requirements are based on a weight-capacity
limitation. Normally truck capacity is volume limited so that under evacu-
ation conditions a 2% ton truck will probably hold no more than 23 tons of
CArgo.
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From Ref. 20 wing equipment, excluding vehicles, weighs about 680
tons and a 10 day supply replenishment weighs about the same., Hence to
move this quantity of materiql would require ten timss the available 1ift
capacity.

Evacuation plans of a USAFE wing's flying squadron calls for 17 to 19
tons of materiel to be moved for 30 days of operation. Discussion of phese
evacuation plans with flying squadron personnel indicates that 2 hours are
required to load the specified 19 tons Qnd that LO minutes are required to
load the highest priority items in the lot. The minimum time for evacuation
of unlcaded materiel would involve about 50 minutes (10 minutes assembly
and on-base travel time, 20 minutes for a 5 man crew to load a 2% ton 6 x 6,
and 20 minutes travel to an off-base assembly site).

From the above it then appears that for the bases in Europe, there 1is
probably not enough warning time to load materiel on vehicles after the
evacuation alarm sounds, Because of short warming time and limited lift

capacity, materiel evggu#t;pn'must be limited to the most critical materiel

and must customarily be stored in self-powered vehicles,

The success of this defensé maneuver depends upon the rapidity with
which vehicles can be manned, started and driven off base after announce-
ment of an air raid warning. A materiel evacuation plan similar to the per-
sonnel evacuation plan must be prepared in detail anc practiced frequently
in coordination with the personnel evacuation plan, Drivers assigned to
this task must be stationed at their trucks at all times. For example,
sleeping bags should be kept on or adjacent to the trucks for driver's use

before alert and for emergency accommodation after evacuation. Strategic
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reserve vehicles are now kept in close Qrdered rows in the motor pool. For
rapid evacuation they should be strategically located about the base in the
vicinity of the normal on~base storage ﬁoint for materiel and kept loaded
with supplies and equipment, Truck—tra&tors should be kept hooked to the
semi-trailers which they will tow. A number of critical maintenance and
repair activities should be transferredifrom shop buildings to equipped

and supplied field malntenance vans, etc.

i
|

SOME_PROCKDURES FOR A RAPID ROAD EVACUATION PLAN

Traffic and Route Planning

The mission of this planning is to designate or provide a set of
roadways which have the capacity to carr% evacuation traffic at high speed
both on base and off base. Three or mor; main routes starting from a point
on or near the base perimetesr and extendﬁng to a safe distance point are
desired for personnel evacuation. The outer terminals of these main routes
mist have road access to predetermined ok’f-bass personnel assembly areas,
The on-base routes should give an unobstkucted means of converging vehicles
into the main routes from their normal siations, during both duty and off-
duty hours.

On-base and off-base routes should Fe two lane roads of 20 foot minimum
width for feedsr routes and 24 foot mini%um width for main routes (SHAPE
standards* specify 18 foot width for on-gaao roadways). Main routes suitable

for 4O MPH congested travel are desired ; smooth roadway, turns gradual and

banked, wide, hard shoulders, absence of side obstructions (narrow cuts,

* Ses Ref. 21.
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buildings, bridge railings close to roadway). Cross traffic, both vehicle
and pedestrian, must be eliminated so far as possible by elikinating cross-
roads, by non-crossing evacuation traffic flows on base, or as a last
resort, by traffic direction. Individual roads in the on-base feeder sys-
tem should carry about the same traffic loads and divide it evenly among
the main evacuation routes,

The feeder roads must admit to the main road system so as to permit
attainment of maximum entry, maximum speed use of the main roads. Hence
feeder roads connecting to the entry of the main route must permit direct
high~speed entry into the main route, .or provision for cars to cue up for
entry (park or low speed movement) without side traffic interruption.*
Feeder road entry along the main route must provide & sufficiently long
acceleration lane for the inflowing traffic to get up to the mainstream
speed and interleaf with the main stream, The main route#' terminals
should provide dispersal roads or parking space sufficient to clear the

main routes without delay.

Evacuation Traffic Control and Driving Discipline

Evacuation routes (feeder and main) should be clearly marked. There
should be one-way traffic on all roads with the RH lane reserved for move-
ment, the LH lane for entry, and no stopping or parking in either lane.

Disabled vehicles should be pushed off road by the first capable vehicle

# For example, the juncture of two feeder roads should be a Y, permitting
enough parallel trevel of the two routes to interleave vehicles, rather
than a T where the turning and through traffic must alternately interrupt
each other. The Y permits smooth flowing traffic without a traffic con-
troller at the intersection.
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following. Straggler pedestrians should be picked up at designated points
along routes by vehicles moving to the LH lane and slowing down.

The target road speeds are 4O MPH for main routes, 25 MPH on base.
Drivers should attempt to maintain 100 foot spacing on maln routes and
60 foot spacing on feeder routes at target speeds; spacing should be
reduced for lower speeds.

No pedestrian traffic should be permitted on or across evacuation

routes,

Drivers entering or re-entering RH lane should accelerate to traffic

flow speed before entering; following vehicle in the RH lane should make

room for entering vehicle.

Air police should clear off-base routes of all civilian traffic,
establish road blocks at all side roads, be prepared to unsnarl traffic

tangles (wrecks, deliberate sabotage of roadways, etc.)

Vehicles in night evacuation probably should drive with lights on until
they clear the terminals of the main routes in order to attain fast and safe

evacuation,.

Vehicle Parking and Maintenance Discipline

Private as well as organic vehicles should be subject to the following
disciplines:

Vehicles should be parked in the immediate vicinity of personnel
concentrations and adjoining feeder routes at all timea.when not in use.
This ineludes strategic reserve vehicles as well as private vehicles and

organic vehicles in daily use, which may be required for personnel evacu-

ation.
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Parking areas should be scattered around the air base in such manner
as to keep surficieﬁt vehiclea in each area to evacuate all personnel in
that area (or along feeder routes),

Vehicles should be angle parked, facing into a roadway giving direct
access to a feeder route fof long tormvparking (two hours or more); park-
ing areas should be =mall and arranged for minimum inter-vehicle interfer-
ence on simltaneous egress, and egress should require no backing. No
parking should be permltted at any time on main or feeder route roadway or
shoulders

A1l vehicles on base should be parked with keys in ignition and all
doors unlocked. !

All private vehicles entering base should be checked for fuel level
over half-full., Any car with less gasoline should be required to go directly
to motor vehicle fill stand and fill tank, with A/P responsible for compli-
ance. All organic vehicle fuel tanks should be filled if less than half-
full and not in active use (i.e., at beginning of lunch hours, before quit-
ting time, etc.) Compliance should be insured by spot checks by the air
base defense office; reaponsibility for compliance should lie with each
driver assigned to vehicle.

All private vehicles entering base should be periodically inspected for
mechanical reliability by motor vehicle aguadron mechanics.* Current
inspection sticker should be required for access to base., The requirement
is that every car on base can be quickly started, will have a high prob-

ability of running the evacuation course without failure, and is capable

# It is assumed that all organic vehicles comply by existing regulations,
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of driving the course at fairly high speeds in close spacing with relative
safety., A partial check list might includes
Head and tall lights operable and adjusted,
dimmer switch working.
Battery charged and of adequate capacity for
reliable start.
Starter operable.
Visual check of major wiring.
Reliable tires -~ some tread, fres of cuts, and
at design pressure.
Cooling system free of leaks - visual inspection.
Adequate brakss.
Engine starts easily and develops adequate power for
close order driving acceleration and planned movement speeds,
Running gear reasonably tight (external inspection).

Road test indicates vehicle is adequate for evacuation

driving.

Personnel Discipline

Personnel must have & specific piace to go in order to board evacuation
vehicles, ths boarding place being specified for each of several locations
on the base, For example, residents of a barracks building (Hg. building)
should go to a vehicle park adjacent; pedestrians in an open area of the
base should run to a specified pick up site on the nearest feeder route.

Specific personnel should be designated evacuation drivers. About
twice as many evacuation drivers should be designated as evacuation vehicles.

Evacuation drivers should train over all evacuation routes, in close order,
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speed driving, and should be checked out in operating the variety of general
purpose vehicles planned for evacuation use, Bvacuation drivers should be
authorised to command any evacuation designated vehicle when the evacuation
order is issued, and proceed down the evacuation route. Evacuation drivers
should ride as passengers when all vehicles in their immediate vicinity are
manned by drivers.

Minimum time loading prdcedures should be developed for evacuation
vehicles and practiced by all personnsl, Por inastance, first people
entering a passsnger bus should fill the rearmost seats and aisle space,
subsequent personnel taking next seats and aisle space forward until bus is
loaded.

Vehicle drivers should start engines and turn on lights at night im-
mediately upon occupying & vehicle. Vehicles should move into the -evacuation
route as soon as loaded, or when no more passengers ire available.

Drivers for one-third of the vehicles in off-duty parking areas should
slesp by their vehicles, Sleeping bags should be thrown in vehicle. The
loading master should also sleep in the area to direct drivers and evacuees
to vehicles, Pedestrian traffic should not cross vehicle traffic during
evacuation,

Building evacuation routes should be established and practiced. Build-
ings having fewer than one exit for each fifty people should be provided
with emergency evacuation routes (chutes). Building evacuation routes
should terminate at the designated vehicle loading site. Only the most
urgent tasks should be undertaken before evacuation (securing classified
material and safes, pulling main electrical switches, picking up combat

gear).
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 Personal combat and survival gear (helmet, gas mask, side arms, first
aid kit, etc.,) should be kept at hand day and night (present practice).
Radiological safety additions such as film badges and anti-radiation drugs

should be included as emergency gesr.

WING RFORGANIZATION AFTER EVACUATION

The above outlined evacuation plan envisages that upon the calling of
an air raid alert, aircraft take to the air, while people, vehicles and somse
materisl deploy with utmost haste, and hence more than a 1ittle confusion,
to safe areas off base, It 18 proposed to discuss next some aspects of a
plan which will permit a rapid reassembly of these resources to return to
the air base if it is undamaged, to set about rehabllitating & damaged bass
if feasible, and/or to deploy to other bases of operation.

The assembly destinations (off-base reorganisation and rendesvous
sites) must be determined, surveyed for facilitises (even though access
cannot be obtained in peacetime, and a command post designated.

The general requirements of these sites include their being a safe
distance frosm the air base and adjacent to a road system which both leeds
from the parent base and gives independent access to potential redeployment
air bases, They should be provided with rudimentary facilities for commmuni-
cation among sites, with the air base command post, with evacuated aircraft,
and with higher headquarters. Provision should be made for harboring, st
least temporarily and under minimal field conditions, evacuated personnel
and materiel, for first aid to casualties, and for treatment of any per-
sonnel axposed to atomic radiation. Provisioning should be such that the

evacuated force can determine the probability of being able to return to
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its own air base and can move back to its air base under its own power  or can

redeploy to ether air bases.
Some specific examples of desirable site.characteristica and provision-
ing follow:

The site should be located upwind or crosswind® from the air

base 80 that the drift of fallwout from an A-bomb attack is not
likely to contaminate the site,

It should be located adjacent to ehough water, upstream from
the air base, to provide drinking water and to permit personnel
and materiel decontamination,

Thare should be adjacent civilian buildings which may be used
for materiel storage, housing, first aid stations, temporary shops,
etc,

Provisioning should include radio commnication sets and field
wire~type telephones between sites and with base,

Clothing, blankets, tentage, and towels should be stored at
the sites,

Provisioning might include K rations and/or field kitchens
with canned suppli;e.

First aid station materiel for combat casualties (probably
suitable for atomic casualties as well), should be stored at the
sites.

Radioclogical safety and surveillance equipment should be

provided including film badges and processing ecuipment, radiation

# Refers to the prevailing wind direction of course,
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detection devices, scrubbing hrushes and detergent, protective

clething for personnel re-entering potentially contaminated

areas,

Motor fuel stored in jerry cans 1ls required.
Field and base hospital sites should be designated

together with ambulance transport (trucks in emergency) to

remove casualties.

At the completion of the evacuation maneuver the decision to return
immediately to the o0ld base, and rehsbilitate it, or to move on, will
depend upon the state of survival of the evacuated resources and upon the
degree of damage and radioclogical contamination sustained by the air base.

A requirement exists for an early survey of damage and contamination
on the air base. Rapld and accurate survey of the base sites requires the
predesignation and pretraining of damage and radiological assessment teams,
These teams should establish SOP for approaching the base from several
directions simultanecusly and for pursuing efficient survey paths through
their respective areas of survey responsibility. The large ground area to
be covered necessitates vehicles to transport the teams; the requirement
for early transmission of team reports to the off-base command posts and -
for the latter having control of team movemant suggest the desirability
of short range radio communication betwsen team and CP. Temporary Signal
Corps field wire should be stored near the assembly sites.

On the basis of damage and contamination report;, the commander can
arrive at the decision to reoccupy his base or to move on. If the former,

the information on the base situation permits the CP staff to prepare a plan
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for re-entering and rehabilitating the base, together with requirements
for outside aid. Damage control parties can then return to the base

except as limited by the contamination level.
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Appendix B

DATA ON WING MOVEMENT AND PRESTOCKAGE OF ALTERNATE AIR BASES

INTRODUCTION

The purpose of this appendix is to develop a rough estimate of the
materiel and personnel augmentation necessary to provide a fighter-bomber
wing with the capability to:

Deploy rapidly in units of squadron strength or smaller;
operate indefinitely from the deployed posture: and move

repeatedly from base to base, with minimum interruption of

combat activities, and employing only wing resources for

movement.

This appendix sets forth a concept of movement and operations, lists the
most essential tasks ncceéaary to implement this concept, esatimates the
major resources required to perform these tasks, estimates the augmenta-
tion of wing resources necessary and the cost of this augmentation, to-

gether with the delay in mounting sorties as the result of movemant,

ASSUMPTIONS AND CONDITIONS

The initial enemy atiack may occur while the forces are unalerted,
under military alert,* or under reinforced alert. )

The fighter-bomber base may be subjected initially either to an A-bomb
or an HE attack.

Certain defense measures have been taken, including: establishment and

# See Ref. 2 for development of Military Alert.



periodic practice of & military alert, radar augmentation, the preparation

of evacuation plans for combat units, and suxiliary base use plans.

‘ Initial strikes by the combat units are so preplanned that only simple
commnications are reguired to report the condition of the force and to
transmit strike orders.

Alternate airfields are available for’deployment of units, each air-
field consisting of at least a runway of 5000 foot minimum length, taxi-
ways, POL storage, and POL pumping equipment,

Conventional units will be deployed in thres detachments of squadron

(25 aircraft) strengthe

Detachments will have the capability of moving repeatedly from base
to base via road with little delay in combat operations other than road
time, and employing only wing transport resources,

Detachments will have the capability of operating indefinitely on an
austerity basis from these deployed locations, and of supporting themselves
from off-base sources of supply.

Aireraft fly t;o sorties per day per in-commission aircraft for the
first two days after the oudbreak of war, one sortie per day thsreafter.

Wing transportation vehicles are estimated to be 80% in-commission.
Also the cargo capacity is estimated as being about 80% used to allow for
variations in loading, particularly of bulky and low-density items., Hence
the vehicle recuirements determined by capacity loads on the in-commission
trucks, are increased by 1/2 to obtain the actual number of vehicles needed

in wing inventory.



CONCEPT OF MOVEMENT AND OPERATION

Composition. The wing deploys its strike forces to several hide-
away air base sites using only wing resources {present resources plus
augmentation)., Each of the strike forces moves in four echelons, composed
generally as follows:

Aircraft and Pilots. This echelon flies to the new base
and awaits the ground echelons. In case of alert, 50 caliber
ammunition and empty pylon tanks will be installed on these
aircraft; if no alert, they will fly without them.

Pirst Ground Echelon. This echelon consists of personnel,
equipment, and supplies necessary for servicing the in-commission
aircraft and mounting the first sortie., This echelon is main-
tained in peacetime in a condition of rapid mobility.

Second Ground Echelon. This echelon consists of personnel,
equipment, and supplies necessary for: furnishing the aircraft
with combat supplies for a small number of sorties; transporting
supplies for both first and second echelons from off-bamse sources
on a continuing basis; performing all except the heaviest main-
tenance and repair tasks on aircraft and vehic}ea; providing
minimin services necessary to continuing combat operations (e.g.,
communications, runway clearance, first aid, etc.) Maintenance
capability is provided in the form of specialised maintenance vans,
procured for the purpose and equipped with existing wing and
squadron maintenance supplies and equipment. In peacetime, these

vans are used to perform part of the maintenance load.
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Third Ground Echelon. (Wing Service Force). This echelon
consists of the balance of the wing which is transportable in wing
vehicles, Deployment of this echelon may not be performed at all,
or way be performed in seversl trips. Thie echelon is not ab-
solutely esaential for continued austerity operations but adds to
the comfort and capability of the combat force since it contains
such elements as heavy maintenance, medical service, food service,

installation maintenance, supply, etc.

TASKS FOR THE MOBILE ECHELONS

First echelon taeks, The first echelon will perform the following
tasks:
Service aircraft
Install pylon tanks in each aircraft.
Fuel aircraft.
Oxygen service aircraft.
Arm -~ 50 caliber.
Arm - bombs and rockets.
Install jato,.
Inspect, perform minor adjustments (hand tools).
Start alrcraft,
Receive and acknowledge orders.
Control airfield traffic.
Provide food and shelter - emergency rations and tent housing.
Transport materiel and perscnnel for above tasks,

Provide motor fuel for move,
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Second echelon tasks:
Farnish few days! reeupply of:
Food
Ammunition
Jato
Oxygen
Pylon tanks
Airceraft and vehicle spare parts.

Maintenance of aircraft and vehicles (frequent tasks, beyond
capabilities of hand tools; infreauent or very heavy maintenance tasks not
included).

Airframe maintenance and repair.

Communication and electronic maintenance.

Engine bulld-up and change.

Instrument, electrical, and hydraulic maintenance.
Armament repair,

Vehicle repair,

Runway clearance and aircraft recovery.

Fire, crash, and first aid service.

Minimal communication-operating, repair, and construction,

Provide food and shelter - emergency rations and tent housing.

Transportation for initial movement.

Provide motor fuel for move,

Supply support of first and second echelon (transport of supplies

from off-base sources on & continuing basis; on-base transport).



8~1-54
97~
REQUIRFMENTS FOR FULL MOBILITY WITH NQ PRESTOCKING OF ALTERNATE BASES -~

CONVENTIONAL WINGS#

Under the full mobility concept, the first echelon is kept ready for
instant movement, after assembling men and a few vehicles., Vehicles do
not require loading before moving: all materiel is preloaded on vehicles
which are then deadlined®* in a specifled area; extras vehicles are procured
for this purpose so as not to impede the peacetime operations of the wing.
Vehicles which do not require materiel loading (jeeps, bomb service trucks,
ete.) are not deadlined but are permitted to remain in service about the
base, since they may be assembled rapidly on command, Such vehicles are
parked in the specified assembly area when not in actual use. This echelon
moves itself in one trip and carries with it personnel, materiel and sup-
plies for mounting one sortie., It has the capability of moving to and
operating from a base consisting only of a runway (5000 foot minimum), taxi-
ways, POL storage, and POL pumping equipment. No supplies or equipment are
prestocked at these bases, other than bulk-stored jet fuel,

The second echelon has the capability of: moving itself in one trip by
borrowing vehicles from other elements of the wing as necessary. Vehicles
for this echelon are not preloaded and deadlined, but remain in service
about the base until preparation for deployment is ordered. Maintenance
capability is furnished by maintenance vans equipped and supplied for main-
tenance of various types of materiel (A/C, C & E, armament, etc.) These

vans are equipped with maintenance equipment now in existence in the squadron

* logistics and costing information is drawn from Refs. 20 and 22 thru 28,

#* Reserved for movement and not available for other uses,
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and wing, and are employed in peacetime to perform part of the maintenance
load,

This echelon carries with it supplies for thres more sorties, plus
the capability of continuously supplying the unit from off-base sources,*
An alternate mode of employing this echelon (a mode which becomes neces-
sary on the second move, from the first alternate base to the next alter-
nate base) is to dispatch the vehicles required for off-base supply support
unloaded, not to the next base, but to a supply point or other source of
supplies and thence loaded to the next base,

The augmentation required to make the first echelons of all three
squadrons mobilé, under the concept of full mobility is set forth in Table V,

Augmentation required to make second echelon mobile is set forth in
Table VI.

Summary of costs of augmenting wing for full mobility (no prestocking

of alternate bases):

First echelon costs . $ 376,700
Second echelon costs 1,042,000
Total Wing Costs of Augmentation $1,418,700

These costs may be broken down functionally as follows:

New equipment bought and deadlined (for mobility of first echelon)

Oxygen trailers . 8,800 (0 if no deadlining)

Bomb service trucks 32,000

Bomb dollies 5,400 ($1800 if no dead-
lining)

Hand tools 12,000 (0 if no deadlining)

* See section entitled "Computations for Transportation Support of First
and Second Echelona of Conventional Wings' for detailed computations of trans-

portation support (p.113).
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A/C starters 22,500
Motor fuel trallers 8,000

$§ 88,700 (This could be
reduced to $64,300
if existing equip-
ment could remain
in service until
movement. )

New maintenance vans and other ecuipment 588,000

New cargo vehicles

Mobility of lst echelon $288,000

Supply Support & Movement 310,000

Movement of 2nd pchelon 144y ,000
Total | {42,000
Total Cost $1,418,700

Variation in the plan of mobility may introduce variation in the above
costs., The cost of the no; maintenance vans is considered relatively
invariant to changes in the mobility plan, since these vans appear to be
required under almost any foreseedbla plan for repeated movement, The
other costs, however, particularly the costs of trensport vehicles, may be
reduced by decreasing the degree of mobility provided, or by introducing
prestockage of alternate bases as a substitute for transport capability.

The following paragraphs consider the effects of such variations in the plan

upon the cost of wing augmentation.:

REQUIREMENTS FOR PARTIAL MOBILITY (WITH NO PRESTOCKING OF ALTERNATE

BASES - (CONVENTIONAL WINGS)

Some savings in augmentation costs may be realized if less than full

mobility is acceptable., One sample implementation of partial mobility might



DATA ON MOBILITY - FIRST GROUND ECHELON, FULL MOBILITY & NO PRESTOCXING OF\%ERVE BASES

TAB1

FQuantity #FQuantity Avail. Net
Reo'd Per Wte Per from Pro- Unit Total
Task Item Detachment (1bs. Wing Wing cured Cost Cost
Inatall pylon tanks Pylon tanks L0 16,000 120 x -3 - -
Fuel A/C F-2 fuel trailer (2000 gal) 6 18 188 - - -
F-2 tractors 3 g Qe - - -
(Operators) (6) x - - -
Oxygen service Oxygen cylinders 6 800 x -% . - -
Oxygen trailers E-2 34 750 11 - 11 800 8,800
Arm-50 cal. Loads of 50 cal. 20 16,000 x % - -
(Armorers) (6) x - - -
Arm-bombs Loads of bombs & rockets 20 60,000 x -% - -
M-6 or M-27 bomb service trucks 2+ 8 Lx L®. 8,000 32,000
Bomb dollies M-22 3 1,200 9 - Gt 600 5,400
(Armorers) (21) x - - -
Install jato Jato bottles 80 16,000 x ~% - -
Inspect & perform minor Hand tools, tow bars, chocks,
maintenance etc. (set) 1 2,000 3 - 33 4,000 12,000
(Crew Chiefs)# (10) x - - -
(Mechanics)# (25) x - - -
Start Aircraft starters 5 6,000 15 - 15% 1,500 22,500
Receive orders, Command-control A/C, with
control traffic 2-way radio 1 3 X - - -
(Operations personnel) (10) x - - -
Food & Shelter Emergency (C) rations 2,000 x -% - -
Tents, blankets, etc. 4,000 x -3 - - E’—
Motor fuel A-1 motor fuel trailer (600 gal) 1 L - L% 2,000 8,000’-‘;"3 £:
Motor Fuel in 5-gal. cans 2,000 S;ED o,
Transport LO Ft. low~bed trailer & tractor - 3 9 - 9% 16,000 144,00"
2% Ton 6x6 trucks 10 30 gt 1% 4,300 90,000
2% Ton trailer F-2 18 - 54 - S4% 1,000 54,000
6 18 18%%.- - - -

Jeeps




TABLE V

Quantity Quantity Avail. Net
Req'd per Wte Per from Pro- Unit Total
Task Item Detachment (1bs.) Wing Wing cured Cost Cost
Total requiring ground transport
Materiel 126,750 $88,700
Personnel 68 men
$376,700

Total cost of augmenting first echelons

#  Equipment deadlined.

#% Equipment left in service.

# These men perform tasks: Install

§ylon tanks,
minor maintenance, Start and ass

‘ st in Fuel
€

gen service, Install jato, Inspect and perform
C, Arm-50 Cal, and Arm-bombs if required.

!# Notes: GQuantities of vehicles and ground powered ecuipment include, in addition to the number

of serviceable vehicles needed to perform the particular task, an additional 25% which on the
average are out—of-cormission, assuming 80% in-commission.

-T0t~
76~1~8
29T~y



TABLE VI

DATA ON MOBILITY -~ SECOND GROUND ECHELON, FULL MOBILITY, & NO PRESTOCKING OF RESERVE BASES

Quantity Quantity Avail. Net
Reold per Wt. Per from Pro- Unit Total
Task Item Detachment (1bs.) Wing Wing cured Cost Cost
Resupply
Food Emergency (€) rations 3000 x - - -
Water trailers 2 6 x - - -
Ammunition Loads of ammnition 60 230,000 180 x - - -
Jato Jato bottles 240 48,000 720 x - - -
Oxygen Oxygen cylinders 18 2,400 54 x - - -
Pylon tanks Pylon tanks 60 24,000 180 x - - -~
A/C & vehicle parts Semi-trailer, technical supply
& tractor 2 6 - ) 20,000 120,000
(Supply personnel) (3}
Maintenance
c Semi-trailer, A/C field repair
shop, A-3A, & tractors 1 3 - 3 20,000 60,000
(Mechanics) (20)
C&E Semi-trailer & tractor 1 3 - 3 16,000 48,000
(Mechanics) (12)
Engine build-up Flat-bed trailer (40 ft.)
& tractor 1 3 - 3 16,000 48,000
Engine dollies 2 6 x - - -
Truck-mounted crane 1 3 1l 2 26,000 52,000
Engines 5 15,000 15 x - - -
Engine build-up parts (set) 1 5,000 3 x - - - ® &2
(Mechanics) (13) . ,'.,E
[N 0 N
Instrument, electrical, Semi-trailer, instrument shop WEN
hydraulic & tractor 1 3 - 3 20,000 60,000
(Mechanics) (15)
Armament Semi-trailer & tractor 3 - 3 16,000 48,00

1l
(Mechanics) (20)



TAE VI

Quantity Quantity Avail. Net
Reo'd per Wt. Per from Pro- Unit Total
Task Ttem Detachment  (1bs.) Wing Wing cured Cost  Cost
Automotive Truck, 2% Ton, 6x6
auto repair, M8Al 1 3 - 3 15,000 45,000
(Mechanics) - (5)
Runway clearance Runway sweeper 1 2600 3 1 2 1,000 2,000
A/C recovery Wrecker truck & trailer, C-2 1 3 x - - -
Crane 1 3 2 1 35,000 35,000
(Operators) (5)
Fire, crash, first aid Crash truck, #-Ton, R-1 1 3 1 2 2,500 5,000
Fire truck 13~Ton, Lxi 1 3 x - - -
Medical Supplies (set) 1 100 3 x - - -
(Operatorss) (5)
(Medical Personnel) (3)
Commmnication Truck, 13-Ton, telsphone
maint. & constr., K-43 1 3 - 3 3,700 11,000
Semi-trailer, K-78, & tractor 1 3 - 3 16,000 48,000
(Communication personnel) (10)
Food & Shelter Emergency rations 6000 X - - -
Tents, blankets, etc. 5000 X - - -
Motor fuel A-1 motor fuel trailer,(600 gal) 1 3 - 3 2,000 6,000
Motor fuel in 5-gal. cans 6000 x - - -
Supply support#* 23-Ton trucks 18 54 32 22 4,300 95,000
23.Ton trailers P-2 30 90 19 71 1,000 71,000
LO ft. trailers & tractors 3 9 - 9 16,000 144,000
Weapons carriers 5 15 40 - - -
Jeeps 6 18 29 - - -
(Drivers & helpers) (35)
Total requiring ground transport:
Materisl 347 ,000#
Personnel 146 men
LE §
o1
TEDS



T....o VI

Quantity Quantity Avail. Net
Reqtd per Wt, Per from Pro- Unit Total
Task Item Detachment (1bs.) Wing Wing cured Cost Cost
Transport (augment- 23i-Ton trucks 7 21 _— 15 4,300 $0,000
ation reat'd for 23-Ton trailers F-2 2 6 - 3 1,000 6,000
initial move) 40 Ft. trailer & tractor 1 3 - 3 16,000 48,000
15-Ton carryall & tractor 1 3 x - - -
1-Ton trailers 5 15 x - - -
Weapons carriers 6 17 17 - - -
Total cost of augmenting second echelon $ 856,000
1,042,000

¥ See section entitled "Computations for Transportation Support of First and Second Echelons
of Conventional Wings™, for transportation support reocuired (p. 113).

101~
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be the following: The bulk of the trucks and other vehicles required for
the movement of the two echelons are not loaded and deadlined, but are per-
mitted to remain in peacetime service about the base. (Special augmenta—
tion equipment over and above norﬁal T/E equipment may, of course, be
loaded and deadlined with no loss of wing efficiency.) When an alert is
called, the first echelon is loaded and stands by. After the order to move
is given, the first echelon deploys, unloads its trucks at destination,
retains a few for on-base support of operations, and dispatches the remain-
der back to the main base to transport the second echelon. The first and
second echelons are thus moved in two hauls, about a day apart, by essential-
ly the same group of vehicles. (This also implies that the first and second
echelons must be reorganized to require about the same amount of transport
capacity.) After the second echelon is in place, ths force can support
itself from off-base sources of supply.®

‘ Delaying the deployment of the second echelon for about a day requires
that the first echelon haul enough supplies to last until the arrival of
the second echelon ~ primarily, ammunition,'jato, oxygen, etc., for two
sorties, rather than one sortle, with a corresponding decrease in second

echelon quantities. This has the additional desirable effect of distributing

the transport load more equally betwsen the two echelons, by shifting approxi-
mately 92,800 lb. of cargo from the second echelon to the first.
The effects of this policy on the transport capacity recquired for the

movement of a single squadron (both echelons) is illustrated in Table VII.

#* Computation of supply support requirements described in section entitled
"Computations for Transportation Support of First and Second Echelons of
Conventional Wings,™
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TABLE VII
VEHICLE REQUIREMENTS FOR PARTIAL MOBILITY#
24-Ton 4O Ft. Weapons 15-Tor 1-Ton

Trucks Trailers low-Bed Carriers Jeeps Carryall Trajlers

1st echelon, Full mobility

plan 10 le 3 0 6 0 0
Added capacity (extra ammo,
etc) 10 10 0 ) ) 0 0
Total lst echelon :
partial mobility 20 28 3 0 b 0 0
Left at new base for
support 6 4 0 0 6 0 o
Returned to Main Base hTA 214 3 0 0 0 0
2nd echelon, Full mobility
plan : 25 32 4 11 6 1 5
Less ameunt given to 1st
echelon =10 =10 0 0 0 0 O
2nd echelon reo'ts,gross 15 22 4 1 ) 1 5
Amount supplied by returning
vehicles of lst echelon 14 24 3 9) 0 ) 0
Net additional reo'd, 2nd
echelon 1 0 1 11 5
Net rea'd, lst echelon 20 28 3 0 6 0 0
Total rectd, lst & 2nd
echelon 21 28 A 11 12 1 5

* Includes out~of-commisaion as well gs serviceable vehicles.
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The quantities of vehicles available from wing resources and the net
augmentation required per wing is computed in Table VIII,

As compared to the full mobility plan, the partial mobility plan is
subject to the following disadvantages. The first echelon cannot move
instantly, but requires several hours to be loaded. The second echelon
does not move within a few hours, but waites for the return of vehicles from
the first echelon, which may take about 24 hours. Moreover, the first
echelon cannot move again untlil after the second echelon has moved up,
eince the trucks are in use and not deadlined for ready availability to

the first echelon.

REQUIRFMFNTS FOR FULL MOBILITY, WITH PRESTOCKING OF ALTERNATE BASES -
CONVENTIONAL WINGS

Since a considerable portion (approximately 2/3) of the vehicle force .
is required to haul combat supplies (ammunition, jato, oxygen, etc.), a
poelicy of prestocking the alternate bases in order to save vehicles suggests
itself. Under this policy the materiel-carrying vehicles of the first
schelon are kept loaded and deadlined, while the personnel carriers remain
in general use.

Bases are generally stocked with a 45-day supply of combat items,
based on the consumption of a full wing, except for ammunition. Generally
only a 10-day supply of ammunition is stocked. If only a squadron is
scheduled to occupy the base after D-day, these quantities would last for
135 days and for 30 days respectively., Some alternate bases could be

stocked by relocating portions of the combat stocks of the wing.* Also

* Provided that it is unlikely that a whole wing will operate from a
peacetine base,
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TASLE VIII

VEHICLE AUGMENTATION COSTS FQR PARTIAL MOBILITY

No. Rea'd. No. Reo'd., Available Net Unit Total

Vehicle Per 3q, Per Wing From Wing Augm. Price Cost
24~Ton Truck 21 63 38 25  $4300 $108,000
23~Ton Trailer F-2 28 8L 19 65 1000 65,000
LO Ft low-bed Trailer
& Tractor 4 12 - 12 16,000 192,000
weapons Carrier 11 33 L0 - - -
Jeep 12 36 L1 - - -
15~Tor. Carryall & Tractor 1 3 3 - - -
1-Ton Trailer 5 15 23 - - -
Cost of transport vehicles $365,000
Cost of other equipments 652,000
Total Wing Cost of Augmentation $1,017,000

]

#Same as costs of ecuipment, less vehicles, for full mobility, except that
these costs do not include $22,800 worth of deadlined tools and scuipment -
oxygen trailer, hand tools, 6 bomb dollies.
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portions of supply point stocks could be redistributed to other alternate
bases, It therefore appears that a number of alterrnate bases could be
prestocked with combat supplies now available in thse theatre.

The concept of prestockage proposed is to locate 2 days supplies

(4 sorties worth) of the following items at the alternate bases:

POL Unspecified cuantity
Anmunition (80 loads) 306,000 1lt,
Jato (80 loads) 64,000 1b.
Oxygen (24 cylinders) 3,300 1bv.
Emergency rations (3 days) 5,000 1b,
Pylon tanks (100 tanks) 40,000 1b,

Total Weight 418,300 1b.

The estimated cost of this materiel, if it had to be procured, would
bes about $350,000 (govermed largely by the average ammunition price of
$0.55 per 1b, for a standard fighter-bomber mix).

The above stockage policy reduces the cargo weight of the first
echelon to 15,950 lb. and of the second echelon to 33,700 1lb. The required
vehicle force for this case is shown in Table IX.

The number of vehicles necessary to transport the second echelon is
smaller than the number required for continuous on-base and off-base sup-
port at the new base. Consequently, part of the vehicle augmentation (see
line 6 of Table IX) is included solely for supply replenishment. Thus,
the advantages from prestocking in reducing the number of vehicles required
are partly vitiated by the overriding requirements for an adequate supply

support force.
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SQUADRON VEHICLFE AUGMENTATION WITH
RESERVE BASES PRESTOCKED AND FULL MOBILITY
25-Ton 4O Ft. Weapone

Trucks Trailers Trailsrs Carriers Jeeps

Transport of 1lst echelon: Materiel 2 3 0] Q 0
Personnel . 0 o 0 6

Total 1st echelon: 6 3 o 0 6

Transport of 2nd echelon: Materiel 2 7 0 0 0

Personnel 9 0 o] 0] 0
Additional for Supply Support 3 23 3 5 O

Total 2nd echelon:* 14 30 3 5 0

Total Vehicles, 1lat & 2nd echelons: 20 33 3 5 6

The costs of augmenting the wing in accordance with this concept are as

follows.
TABLE X
AUGHMENTATION COSTS WIT!i RESERVE BASES
PRESTOCKED AND FULL MOBILITY
No. Rea'd No. Req'd Available Net Unit Total

Vehicle Per Sqg. Per Wing from Wing Augnm. Price Cost
25-Ton Trucks 20 60 38 22 4300 § 95,000
2%~Ton Trailers, F-2 33 99 19 "80 1000 80,000
4O Ft. low-bed trailer

& tractor 3 9 - G 16,000 144,000
Weapons Carriers 5 15 40 - - -
Jeeps ) 18 41 - - -

Coste of Transport Vehicles 319,000

Other Costs of Wing Augmeqtation** 677,000
Total Coste of Wing Augmentation $996,000

* These numbers of vehicles are determined by the requirements for on-base and
off-base support (see section entitled "Computations for Transportation Support
of First and Second Echelons of Conventional Wings") reduced by the personnel

carriers of the 1lst echelon,
#* Same as costs, less cargo vehiclas, fqr full ppbility and no prestocking.
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Based solely on procurement costs, it appears to cost less to procure
'a truck to carry existing supplies than to procure the supplies, to pre-
stock them, and not to buy a truck. For example, a 2% ton truck and two
2% ton trailers cost about $6,300 and have an effective capatity* of about
6 2/3 tons. The cost df 6 2/3 tons of materiel averaging $0.80 per pound
is about $10,000.

In the event that prestocked supplies were procured rather than re-
distributed, mobility plans providing prestocked altarnate bases usually
would cost more than mobility plans without this provisioning. It is not
clear under these conditions, however, that the cost disadvantage of pre~
stocking outweighs the operational advantages such as increased mobility of

the strike forces and increase theatre inventories of combat supplies.

REQUIREMENTS FOR PARTIAL MOBILITY WITH PRESTOCKING OF ALTERNATE BASES -
CONVENTIONAL WINGS

This alternative combines the advantages of prestocking and partiai
mobility, but still operates within the constraint of requiring the unit to
provide its own supply support. The same materiel is prestocked at the
alternate bases as in the full mobility altermative. No vehicles are loaded
and deadlined, and hence the total vehicle requirements are only those neces-
sary for on-base and off-base support (per squadron: 18, 2} ton trucks;

30, 2% ton trailers; 3, 40 ft. low-bed trailers and tractors; 5 weapon .
carriers; 6 jeeps). These vehicles can move the entire first and second

echelons in one haul, and hence the "partial mobility" effect differs from

* 2/3 of the 10-ton capacity by assumption, p. 4.
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full mobility only in that two trucks and three trailers are not preloaded.
The vehicles which must be procured ars: 16,23 ton trucks; 71 2% ton trail-
srs and 9 low-bed trailers and tractors, for a transport vehicle cost of

$284,,000 or a total cost for this alternative of $936,000.

ELIMINATION OF REQUIREMENT FOR OFF-BASE SUPPLY SUPPORT

If the transportation capacity of the support system were adequate to
deliver replenishment supplies to the new bases, this function would not
need to be performed by wing vehciles. Hence the previous costs of augment-
ation oould be reduced in those cases where additional vehicles are required
specifically for this purpose. Without prestocking of bases, it turns out
that, both under ths full mobility and the partial mobility plans, the
vehicles required for movement are more than sufficient to provide off-base
support, and no reduction in cost results., With prestocking of bases, some
slight savings* are possible. The development of these savings is not shown

in detail, but the results of the computatlion are displayed in the following

paragraph.

3 = CONVENTYONAL

FIGHTER-BOMBER WINGS

In addition to wing costa for mobillity, other logistics costs will

also be incurred., It is estimated that about 30 per cent of wing squipmant

*# This 1s a saving in the sense that if supply support is provided by the
theatre supply system, then an augmentation of the wing to provide this
service is not in fact required. Consequently the net cost of a mobile
wing under this alternate condition is lower than the previous estimate,
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costs would have to be spent for depot stocks, equipment transportation,

etc. Such overhead costs are added to wing costs in the following summary.

Unit Provides Own Off-Base Support
Off-Base 3upport Furnished
No Prestocking Prestocking No Preetocking Prestocking
of Bages of Bases of Bases of Bases
Pull Mobility $1,830,000 $1,300,000  $1,830,000 $970,000
Partial Mobility 1,320,000 1,220,000 1,320,000 850,000

COMPUTATIONS FOR TRANSPORTATION SUPPORT OF FIRST AND SECOND ECHELONS OF
CONYEWTIONAL WINGS

Continuous transportation required for off-base supply support of
first and second echelons is computed as follows.

General Cargo Vehicles

Ammunition - 20 sorties/day @ 3800#'s 76,000 1b/day

Jato - 20 sorties/day @ 800# = 16,000
Oxygen ~ 20 sorties/day @ 30# = 600
Food - 258 men @ 10# = 2,600

95,200 1b/day

10 23 ton equivalent truck-lesads
For supplying the base from sources located at a distance of a day and a
half, round-trip time (110 miles one-way), 1% times as many trucks as
truck-loads are recuired.

13 x 10 = 15 23 ton truck squivalents
Vehicles planned for this use:

8 2% ton trucks (capacity 5 tons each)

16 2% ton trailers, F-2 (capacity 24 tons each)
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Special Qargo Vehicles

Pylon tanks - 20 sorties/day @ 1 tank/sortie = 20 tanks/day

= ] LO ft. trailer
and tractor load

13 days travel x 1 load = 1% = 2 vehicles required.

On-base transportation support of first and second echelons is estimated

below:
2%-Ton 40 Ft. Weapons
Trucks Trailers Trallers Carriers Jeeps

Ammunition Handling 2 2 - - -
Jato Handling 1 1 - - -
Oxygen, Pylon Tanks, Etc. 1 - | - - -
Personnel Movement - - - 3 b
On-base Support I 3 - "3 4

Total t'ra.nsportation. support:

Off-base support, per 2q. 8 16 2 0 0
On-base support, per sq. _4 3. 0. 3 b
Total Transport Support =~ 12 19 2 3 4

Note: The above tranaportation recuirements are in terms of the number

of in-commission vehicles, loaded to capacity. To obtain the number of

vehicles reouired in the wing inventory to meet this transportation require-
ment, add 50% to the above noted quantities (to allow for out~of-commission,

and partial use of vehicle capacity),
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MOVEMENT AND DELAY IN SORTIE RESPONSE

This section examines briefly the interruption of sortie capacity
resulting from movement of & strike force., To achieve rapid mobility and
minimize the interruption of combat activity, the preceding mobility plan
establishes a strike forcs, ready to move., On the receipt of the movement
order the mobile force mans its vehicles and moves; a conventional force
must assemble and pack up before i1t can move and must unpack before it can

again operate at a8 new site,

Movement Planning Factors

About a half-hour is allowed for communication and assembly of the
strike forces, preparatory to a move. Road time for €%e strike force first
echelon convoy is based on an average convoy speed of 20 MPH (double the
World War II Red Ball Express experience).

Servicing of aircraft preparatory for a strike at a new air base begins

without delay. Servicing rates developed in Ref., 7 for normal wing operations
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appear to be within the capacity of the mobile strike forces, At the new
base, the full contingent of strike aircraft will normally arrive in a
group all requiring servicing. The strike force does not have the cap-
acity to service simultaneously all in-commission aircraft; hence only
part of the aircraft can complete the sery'icing cycle in the minimum time
while the remainder must await the availability of mervicing ecuipment in
short supply. Eouipment causing these delays appears to be refueling

and
trucks/ equipment for installing conventional bombs on airplanes,

Using the capacities for these ecuipments developed in

Ref. 7 the following servicing schedule obtains:

[Conventional i
Item adron (Bombs)
Min. Elapsed Servicing
Time (Hrs.) 1
No. A/C Serviced in .
Min. Time 7
Critical Resource Rafuelingl & |

Bomb Install.

Servicing Rate (A/C/hr)
after Min, Elapsed Time 7 to 8

No. of Flyable A/C in Force 20

Elapsed Time to Service
all A/C (Hrs.) 3

1 Refueling elapsed time is critical if a full fuel load, 1300 gailons is
reouired.
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in asbout
The first element (about 1/3) of the strike force can be serviced one

hour after the airborne echelon and the first ground echelon arrive
about

at a new air base; servicing the entire strike force takes fhree or four
is about one

hours. Thus the flying time lost in movemant[;

hour ¢ road time for the initial strike force sorties; mounting the entire

strike force involves an additional delay of the order of two more hours.,
Since delays arve occasioned by shortage of servicing eouipment, such
delays could be reduced by increasing the eqﬁippage and manning of wings.
Augmentation could, for example, include fuel service trucks and tractors,
bomb dollies, bomb cranes, and personnel to
operate these ecuipments. Augmentation of eocuipment for rapid response
involved an expenditure of véry roughly $300,000 per wing and enables the
strike forces to launch their entire sortie capability after a minimum
servicing delay. On the basis of this analysis, it is not clear that an
average reduction of about one hour in the sortie response delay justifies

the expenditure.
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Appendix ¢

DEFENSE MEASURES NOT INCLUDED IN WING-LEVEL DEFENSE STRATEGY

This appendix describes the wing-level defense measures considered in
this study but not included in the defense strategy which has been discussed
in the body of the report. These measures have been excluded from the de-
fense strategy either because the analysis indicates they are not desirable
or because the analysis was not conclusive. Included in this category are:
Peacetime Wing Diepersal, Off-base Aircraft Hardstands, Off-base Wing Act-

ivities, Area Maintenance Command, Hard Base, Underground Command Post.

PEACETIME WING DISPERSAL

The purpose of this measure is to decrease the vulnerability of the
wing by dispersing wing resources during peacetime to several air bases,
each of which contains all essential types of wing resources but in smaller
quantity than a normal wing. This measure decreases the military potential
at riek at each air base, or, conversely, increases the number of targets
containing our air potential as contrasted with the present deployment.

No concept of operation, sample implementation, estimate of effective-
ness, or cost analysis has been prepared for this measure since it is not
feasible within the context of this study. This study is based on the
assumption that no major changes occur in the planned force structure and
the study is limited to defense measures which can be implemented within
the period 1955-58, The programmed force and base structure of USAFE and
NATO precludes appreciable peacetime dispersal. Any significant increase

in the programmed base structure would involve a longer lead time than the
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span of interest of this study. Based on the lead time for the existing
NATO base structure, a major incresse in the number of NATO air bases
would recuire about five years to accomplish - if such a program were
approved,

Moreover, the past history of NATO negotiations with member nations
and with host nations for base programming and base rights casts serious
doubt on the feasibility of a major expansion of the stabilized base pro-
gram, Some important factors contributing to national resistance to a
major base expansion program are:

Scarcity of real estate suitable for air base construction,
Difficulty in obtaining real estate rights (condemation

proceedings, displacing local citigenry, etc.)

Substantial increase in programmed infrastructure costs
(NATO standard air bases cost about 12 million dollars each).
Conseocuently it is concluded that this defense measure is infeasible

within the terms of reference for this study.

OFF~-BASE ATRCRAFT HARDSTANDS

Purpose. To remove aircraft not reocuired for flying training to off=-
base hardstands out of range of A-bombs dropped on the main base,

Need for Measure. No short term measure has bsen developed which will

protect the normal wing complement of aircraft on the presently occupied

air bases from A-bomb attack.

Sample Implementation. About six airecraft parking sites are prepared

at & safe distance off-base (5 to 7 miles), which provide hardstands for

six or seven aircraft per site. Sites are located adjacent to existing
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public roads which are improved to carry towed aircraft. All in-commission
aircraft not scheduled for flying during the next day are towed to the park-
ing sites during low road traffic periods and remain there until recuired
for flying. Out-of-commission aircraft which recuire more than one day's
repair time (AOCP, major and intermediate inspection) and can be worked on
at the remote hardstands are also towed to these sites, About 24 additional
air police would be required per wing to provide off-duty security to off-

base hardstands.

Effectiveness. Roughly half the in-commission aircraft are removed

from exposure to A-bomb attack on main bases, Also part of out-of-commission
aircraft are protected against atomic attack unless the enemy is willing to
comnit A-bombs to the individual hardstands. If he can and does elect to
attack hardstands with A-bombs as well as air bases it requires a seven-fold
increase in his A-bomb expenditure. However, if he succeasfully attacks the
main air base and not the dispersed hardstands, the aircraft saved cannot be
flown in combat until they can'be towed to a useable runway. Hence, rapid
employment of such aircraft requires that provision be made for rapid evacu-
ation which in turn recuires dev¥ces such as roads leading to other air-
strips, access to straight and level stretches of road that can be used for
emergency take-—off, cross-country aircraft dollies,#* surveyed open country

routes, etc.

# UBAFE is testing a dolly on which A/C can be transported over open
ground; the cost of these dollies in production lots is estimated at
about $10,000 each., Use of these dollies might obviate the necessity
of roads giving acceas to and egress from the parking sites,
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Costs., The initial cost of hardstand construction, road improvement
and air police procurement would be about $2,100,000 per wing. Facilities
maintenance, pay and allowances for the air police augmentation would cost
about $190,000 per year.

If instead of improving roads for use as taxiways between base and
parking sites, cross-country dollies and tracked prime movers were procured,
the cost would be about $1,730,000 initially and $318,000 annually.®* Some
additional expense would be incurred to obtain acceses rights to and clear-
ance of the cross—qountry routes, Since the initial savings of the cross-
country dolly plan are offset to some extent by its higher annual costs, as
compared to the costs of providing improved access rvadways, there are no
clear finansial grounds for preference between these two implementations of
the dsfense measure,

Lead Time, Assuming that funds could be made available frém current
USAFE budgsts, about 2% years would be recuired for site survey, real
estate negotiation, contracting and construction.

Long~term Effectiveness. The value of this measure decreases as the

enemy A-bomb stockpile increases, and parking areas as well as main bases
can be A-bombed.,
Conclusion. Since this measure is an alternative to parking aircraft

at non-military airfields the two competing mesasures must be compared. The

# Initial Cost = $2,100,000 less road improvement ccst of $1,200,000, plus
37 dollies @ $10,000 ea. = $370,000, plus 18 prime movers @ $15,000 = $270,000,
plus 30% overhead on vehicle cost = $190,000 or a total of $1,730,000.

Annual Cost = $190,000 cost of previous implementaticn (includes no roadway
maintenance), plus maintenance, cperations, and replacement of vehicles,
20% of cost per year = $128,000, or a total of $318,000 annually.
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following table compares the cuantitative aspects of the two defense

measures.

Comparison Basis Non-Milltary Base Parking Off-base Hardstands

Initial cost $550,000 $2,100,000

Annual cost 370,000 ‘ 190,000

Lead time 1 year 2% years

Fraction of A/C protected 1/2 in-commission : 1/2 in-commission
plus part out-
of-commission

From the above tabulation it appears that the non-military base
parking plan is preferred on the grounds of rapid implementation, and low
initial cost., Off-base parking has the advantage of smaller annual cost
and affords protection to some out-of-commission aircraft. Aircraft saved
on a8 non-military base can takesoff from the adjacent runway and hence are
guickly available for combat use whereas aircraft saved on an off-base hard-
stand may be neutralized by repeated attacks on the main base runway, if
other means of removal are not provided.s The non-military base parking
acheme introduces greater difficulty in control of wing aircraft and per-
sonnel than does the off-base hardstand plan, but does give the wing access
to and familiarity with alternate bases from which it may have to operate in
wartime if the main base 1s attacked,

It is concluded that the non-military base parking plan is more desir-

able than the off-base aircraft hardstand plan.

OFF-BASE WING ACTIVITIES

The purposes of this measure are to remove from the airfield all those

wing activities and treir personnel and}materiel resources that need not be
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conducted adjacent to a runway. The detached activities would be located
at a safe distance from the runway.

As a sample implementation the airfisld would consist of a runway-
taxiway system, aircraft hardstands,control tower, crash and fire station,
combat squadron facilities and combat group headquarters, aircraft fuel
storage and ammunition storage., Activities conducted on the airfield would
consist of flying, organic and field maintenance of complete aircraft,
ammunition supply, and POL supply. All other activities would be conducted
at dispersed off-base facilities'with supply and services dispatched to the
airfield as recuired. Off-base activities would include maintenance of air-
craft components and non—aircraft wing eauipment, supply, transportation
service, communication, wing command, security, food service, housing,
recreation, medical, air installations, utilities, security, etc.

The effect of this measure is to remove a large part of wing resources
from exposure to atomic attack on the air base, particularly immobile re-
aources, By so doing the problem of evacuating the resources remaining on
the airfield is simplified.,

However, the cost of this measure would be cuite high since it involves
procuring land and duplicating facilities now in existence on USAFE air
bases, Very roughly $10,000,000 per wing would be recuired for facilities
construction.

The lead time for this measure including planning, budget cycle, real
estate procurement, letting contracts. and construction would be about four
years,

It is concluded that the long lead time and high cost of this measure

makes it unsuitable for the defense mission of this =tudy.
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AREA MAINTENANCE COMMAND

Purpose. This measure would provide, under an area maintenance command,
mobile maintenance teams which can perform the required maintenance functions
at unequipped air'basoa, thus permitting peacetime removal of out-of-commis-
sion aircraft from main airfields to dispersed parking sites ( in addition
to removal of in-commission aircraft as discussed on p. 17).

Need for Measure. Out-of-commission aircraft are subject to a high

probability of destruction on occupied air bases. The removal of these
aircraft to airfields having low military value decreases the risk to these
aircraft. However, if the number of in-commission aircraft available in
combat wings is to be adequate for maintaining peacetime flying proficiency,
out-of-commission aircraft so protected must be repaired rapidly. In order
to provide rapid, effective repair service at dispersed, ill-equipped bases,
a mobile aircraft repair service under an area command is required.

Sample Implementation. The only out-of-commiasion aircraft selected

for removal to non-military airfields are those which requirs several days
to inspect or repair and which can be moved readily (primarily tlown)»from
the main base to the parking base, Such aircraft would be those recquiring
major and intermediate inspection, those for which parts cannot bes sup-
plied, and damagéd or out-of-repair aircraft that can be patched up for
one-time flight,

The out-of-commission aircraft (AOC) would be stored at non-NATO
airfields on a hangar and/or hardstand rental basis, with provisions for
entry rights for mobile maintenance teams.

The variety of mainténance tasks which will arise at the dispersed
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parking sites, reocuires that mobile, specialized, and flexible maintenance
service be provided. An ares maintenance command which has the capability
of performing all the major aircraft repair and inspection tasks customar-
ily performed by the wing combat souadron and maintenance sguadron is
required, For efficient, rapid service this command should provide the
maintenance service for all aircraft parked within its area of respons-
ibility (an area perhaps 200 miles square); should e&t&bliah‘specialized
mobile repair teams manned, equipped, and supplied for their specialized
taks; should direct the movement of the teams in accordance with the dis-
tribution of repair tasks on the various parking bases, and should provide
administrative, supply, and maintenance support of its field units,

Since the area maintenance command relieves the combat wings of a
substantial part of the aircraft maintenance task, part of the wing manning,
equipment, and supply can be transferred to this command. However, estab-
lishing an area maintenance command recuires substantial provision of
facilities, equipment, supplies and personnel which are not availsble from
the wing,

Effectiveness., Under this defense measure roughly 100 USAFE (13 combat
wings) out-of-commission combat aircraft would be removed from exposure on
active military air bases, These aircraft represent a reserve stock of com-
bat sorties which in war is less vulnerable to D-day destruction than if
epreed on wing air bases and can bg made available to strike units when
repair is completed, Further the air bases on which the AOC are parked
become potential redeployment bases in war. The readily available, wing-
type aircraft maintenance support which the area maintenance command pro-

vides for these auxiliary wartime bases, increases the effectiveness of
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air units which may have to deploy to these bases from their bombed-out
peacetime airfields.

Cost. Allowing for the transfer of available wing personnel and
materisl to a new area maintenance organization, the cost of training new
personnel, augmenting equipment and supplies, and constructing a command
headquarters is about $17,700,000. Prorating this cost among 6% combat
wings gives an equivalent cost of $3,000,000 per wing.

Operating an area maintenance command, discounting the reduction in
wing operating costs and including travel and per diem costs of repair
teams in the field, will cost roughly $6,200,000 per annum. Prorating this
cost among 6% combat wings results in an ecuivalent cost of roughly
$1,000,000 per wing.

To support USAFE wings in England, Frence and Germany requires two
such commands; or a total expenditure roughly of $35,000,000 initial and
$12,000,000 per annum for USAFE. These costs may be compared with the
procurement cost of the out-of-commission aircraft thus protected; 100 air-
craft cost initially about $50,000,000.

lead Time. A change,of this magnitude would probably require six

months USAFE planning, 18 months USAF budgetary cycle, and about 24 months

for construction, unit organization and training for a 4 year lead time.
However, purely organisatiOnalkchanges employing wing and depot resources -

would permit a partial implementation of the concept much more rapidly and
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at comparatively small additional expenditure than the full-fledged
measure desd¢ribed above,

long~-term Effectiveness, This measure is consistent with the long-

term concept of defense which envisages mobility, flexibility and wartime
dispersal of combat units. Hence the accomplishment of this measure should
assist the transition from the present generation of USAFE weapons to the
new weapons and operating concepts of the future,

Conclusion. Although this defense measure exhitits desirable defense
features, it is not clear that the organizational difficulties, the high
cost, and the delay entailed in implementation are justified for the time
period of this study. However it is suggested that USAFE personnel,
familiar with local conditions and limitations, study means by which in-
terim maintenance support can be provided, out of current theatre resoureces,
to non-military alir bases used for aircraft parking; that the recommendations
of such studies bs implemented; and that plans be prepared to increase the
capability and capacity of an area maintenance organization to fulfill the

ultimately desired effectiveneas of this force,

HARD BASE

Purpose. This msasure is intended to increase the sortie potential
surviving on an A-bombed air base by enclosing the essential sortie-producing
resources in blast resistant shelters at dispersed locations on the base,

Need for Measure. The destructive effects of atomic attack on wing

resources normally kept aboveground.

Sample Implementation.* Four semi-buried, reinforced concrete hangars

# See Ref. 14 for a detailed analysis of this defense measure.
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are constructed at widely separated points on the air base. Two alternate

levels of blast resistance are used for hangar design: 60 P3I and 300 PSI,

which assure that no more than one hangar would be destroyed alternately by
small large

a bomb or by a _bomb respectively. Each hangar provides shelter

or adjacent blast resistant storage for the complete set of personnsl and

materiel resources necessary to mount combat sorties except for the runway-

taxiway system.

Effectiveness. For a single atomic attack this measure enables combat

operations to be resumed as soon after attack as the runway-taxiway system
can be cleansd up, and preserves at least 3/4 of the undamaged sortie cap-
acity of the wing. Combat operations can be resumed about 2 days after an
attack by a small surface burst A-bomb. The delay results from contamina-
tion denial and from the time required to clear the base of debris. It is
assumed that only minimal runway clearance need be performed before operations
are resumed. It is further assumed that base clearance and operating pro-
cedures make good use of the peculiar characteristics of the hard base.,
However, repeated atomic attack can extend the period during which the wing
sortie potential is lmmobilized, though protected in its shelters, In addi-
tion, repeated attacks will destroy hangars escaping previous bombing, and
multiple runway ematering will eventually’render the base incapable of
mounting sor%%;gfdxh the surviving aircraft and supporting activities.
Cost. Resistant Base (1 wing)
Initial cost $9,000,000
Increase in Annual Operating Costs 450,000
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300P51 Resistant Base (1 wing)
Initial Cost $16,000,000
Increase in Annual Operatimg Cost 800,000
Lead Time. USAF planning & USAF Budget Cycle 2 years
| Plans, contracting & construction 2 years
Total lead time L years

Long-term Effectiveness. Increases in the stockpile and in the yleld

of enemy A-bombs result in increasing denial periods for the hard base
defense and increase the expected damage sustained. This measure, then,
has a short strategic life,

Conclusion, It is concluded that the high cost, leng lead time, and
the delay in combat response after attack render the hard base unsuitable
for inclusion in the wing-level defense strategy.

The hard base implements a concept of static defense; the wing~level
concept of defense strategy is characterized by mobility and evasion. A
valid comgrrison of worth between these two divergent concepts of defense

involves theatre level considerations.; Such an analysis is contained in

Ref. 12 rather than hers.

UNDERGROUND COMMAND POST

!

As an extension of the argument for underground personnel shelters, it
may be reasomed . that a command and communication center offering at least
as good protection as these shelters should be provided. A structure
similar to & conventional ammnition igloo but buried underground appears
roughly suitable for this purpose and could be provided at a cost of about

$65,000 per air base including excavation and fill, air conditioning, and
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special furnishijgs. Communication equipment is assumed to be diverted

from normal wing resources, The annual cost of this measure is about

$7,000.
Recommendation. This study has not attempted to weigh the advantages

and disadvantages of this measure, It does provide a very large improve-
ment in the chance of survival of the people and materiel that maintain
the continuous on-base command and communication link. Consequently, it
is recommended that this measure be studied for possible military

implementation.
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GLOSSARY
UK United Kingdom
NATO North Atlantic Treaty Organization
PX Post Exchange
CEP Circular Error Probable - a measure of the dispersion of bombs
(bombing error).
Foxholes S1it trench personnel shelters.
POL Petrol, oil}, and lubricants.
D-day The day war begins.
A/C Aircraft
AF Air Force
HVAR High Velocity Aircraft Rockets
USAF United States Air Force
USAFE United States Air Forces in Europe
Jato Jat assist take—off
PSP Pierced steel plank
G.A.0. General Alert Order
IDF Interceptor, Day-Fighter
Zulu Interceptor aircraft held.in-readinesa for immediate take-off
for defense sorties.
S0P Standard Operating Procedure.
TACC Tactical Air Control Center
T.0s Take~off

MPH Miles Per Hour
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HE High Explosive (conventional) ammunition
Gnd. Ground
Ech. Echelon
T Short Tons (2000 lbs)
cal. Caliber )
Ao o Ammunition |
bxb (23 Ton 6x6 truck) numerals indicaté 6 wheels x 6 driving wheels.
V10 Vertical Take-off aircraft
5000 Apostrophe is used as an abbreviation for foot (feet).
SHAPE Supreme Headquarters, Allied Powers, Europé.
psi Pounds per square inch
;eh. ~ Vehicles
constr, Construction
BB.L Barrel
cue. yd. Cubic yard
m. Miles
min. Minutes
hr. Hour
MAX. Maximum \
IH left hand
RH Right hand
A/P Air Police ’
Hq. Headguarters

K rations Packaged field rations

CcP Cormand Post



C&E
T/E

Sq.
roentgen
AOC

AQOCP
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Communications and Electronics
Table of Equipment
Squadron
Unit of gamma radiation dose abbreviated "r",
Aircraft out-of-eommission for whatever cause.

Aircraft out-of-comrmission for want of spare parts.





