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& SUNMARY

6 The USPACOM Study Program, organized to examine theater
nuclear planning issues, has produced a series of analyses on a
number of diverse nuclear-related topics. A central issue has been
the survivability of theater nuclear weapons, their delivery systems,
and the support activities (such as command and control nets)
essential to their use.

( Begun in 1980 as the Theater Nuclear Force Improvement
Study (INFIS), the study program has examined nuclear readiness in
the context of a wide variety of conflicts with the Soviet Union in
the Asia-Pacific region. Scenaris variations have involved strategic
assumptions (such as alliance structures and warning time),
warfighting strategies (such as the use of sea-based air power), and
the conduct of non-nuclear campaigns as they led up to possible
nuclear confrontations between the U.S. and the Soviet Union.

K The question of the effects of introducing chemical weapons
arose repeatedly in these past analyses. (One of the earlier war
games, for example, included a chemical attack on Guam at the outset
of war.) In general, however, the effects of chemical weapons were
excluded from any detailed assessment as part of TNFIS. Instead,
that analysis focused on the larger “"strategic” issues involving
force levels, basing structures, etc. The importance of chemical
warfare (CW) was recognized, but some specific problems which were
identified were reserved for more detailed treatment later.

, It was Jjulged inappropriate under the terms of the DNA
charter to conduct a full-scale CW analysis which covered the
entirety of USCINCPAC’'s mission responsibilities, facilities, and
force structure. It was agreed, instead, to conduct a more limited
assessment which focused on the impact of CW on the employment of

USPACOM’ s non-strategic nuclear forces (NSNF). This report
i




summarizes that limited CW assessment, which was performed as part of
Figure 1 shows the relationship

between this C¥ analysis and the other principal elements of the
USPACOM study program.

the FY86-88 PACOM Support Program.
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Figure 1. 4 USPACOM study program overview.

The assessment is based on the significant body of analysis

conducted during the 8-year USPACOM study program and on existing CW
A comprehensive (W data base was assembled for this

analyses.

purpose, and an annotated bibliography of this CW-related literature,
which {s contained in the Appendix
signifi~ant output of the study.

to this report,

represents a




‘ﬂﬂ' Successful operations in a CW environment require a
judicious baiance between survivability considerations and sustained
combat operations. The survivability part of this equation is based
in large measure on the chemical/biological warfare defense (CBWD)
defense equipment available to operating units.

"f' Studies have shown that non-yse, misuse or lack of
understanding of this equipment can have devastating effects on
operations. Even under the best of circumstances, use of the

equipment degrades performance and increases the physiological and
psychological stress on personnel in combat situations. On the other
hand, mission accomplishment requires a capability to conduct
sustained operations. The challenge for commanders at all levels is
to balance these two ccnsiderations.

‘jlﬂf This same challenge is faced by the commanders of all NSNF
dual-capable forces, be they COCA, artillery units, Navy aircraft
patrol squadrons or Lance missile battalions. For those forces that
cannot practice contamination avoidance, the problem is even more
acute. The DCAJEEEESiMffer a case in point.

‘lﬂ' Forward deployed, operate in
peacetime from large, well-equipped, main operating bases (MOBs).

S kS




perits the eemy to concentrate his efforts on a very small target
set.

For example,

aalable does provide a measure of protection and capability that
the tactical commander must use to best advantage to sustain
- operations.

vi .'




M Interruption, disruption or cessation of one or several of
those activities associated with sortie generation can slow the
sortie generation process or cause it to come to a complete halt. A
combined conventional/chemical attack could achieve these results
depending on the readiness, preparation and sustainability of airbase
personnel and equipment.

‘ﬂf" The literature surveyed for this study provides abundant

evidence that concentrated, sustained chemical attacks .
R Bwill cause significant degradation to the opera
“capability offE » ?

tional

O,

: fhese attiéks boﬁld‘be répéaiéd o;ef time
atory action forced their cessation.

s

retai

-

unless US“

,ﬂ!f The dilemma for US commanders is very clear. As
- capability wan2s in a CW environment,

5 N o




j!f To improve the capabiiity of PACOM DCA to operate in a CW
environment, measures can be taken which would be effective both for
the immediate timeframe and for the longer term. For the near term
the approach 1is to employ fixes and workarocusds using current
equipment. For the longer term, improvements can be based on new
equipment in all CBWD functional areas.

Jﬂﬂ' Fixes and workarounds recommended by this study to improve
current operations in a CW environment are focused on "fixing" those
symptoms and conditions that studies, analyses and tests have shown
to be most detrimental to mission accomplishment, f.e.,i

'*tprovide the foundation for combat
Other actions and workarounds

"occur in all CBWD functional areas but some,

e moét important of

viti




similarly 2quipped and prepared for CBNWD would suffer similar
degradation in a sustained CW environment £ y
: psoasl  Other facilities &

u!f There are tnree areas where actions can be taken by
USCINCPAC which would significantly improve the capability of NSNF to
operate in a CW environment. These are 1) the USPACOM Major Exercise
Program, 2) NSNF Dispersal Planning, and 3) CW Retaliation Plans.

W USPACOM Exercise Program. Through this major CPX and field
exercise program, USCINCPAC could verify and promote CW
training by component forces by requiring that each major
exercise include a sustained period of CW play (at least 72
hours) that tests the performance of ali CW and CBWD
operations under conditions that require the highest level
of Mission-Oriented Protective Posture (MOPP) for all
participants.
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PREFACE

i bl ki

This report addresses the analyses carried out for Task 5:
Chemical Warfare (CW), of the FY86-88 USPACOM Study Program, which
was conducted by the contrac..r team of Science Applications
International Corporation (SAIC) and The BDM Corporation (BDM), with
the former serving as the lead.

Overall writing, editing and production was accomplished by
Juseph J. Daigneault, Kenneth Bohlin, and Richard Gasparre (all of
SAIC), with Thomas Lott (SAIC) providing technical review of CW
issues. Robert Welander and Pete White (BDM) authored Section 2,
which describes the USPACOM non-strategic nuclear forces (NSNF) and
the CW threat to these forces. John Ostrich (SAIC) provided support
in assembling the CW studies and analyses data base.

The authors wish to thank LTC Robert Laird (USA), DONA
Contract Technical Monitor, for his assistance throughout this task.
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SECTION 1
é’ﬁ INTRODUCTION

1.1 % BACKGROUND.

jp’ The USPACOM Study Program, organized to examine theater
nuclear planning issues, has produced a series of analyses on a
number of diverse nuclear-related topics. A central issue has been
the survivability of theater nuclear weapons, their delivery systems,
and the support activities (such as command and control nets)
essential to their use.

Jlﬂ' Begun 1in 1980 as the Theater Nuclear Force Improvement
Study (TNFIS), the study program has examined nuclear readiness in
the context of a wide variety of conflicts with the Soviet Union in
the Asfa-tacific region. Scenario variations have involved strategic
assumptions (such as alliance structures and warning time),
warfighting strategies (such as the use of sea-based air power), and
the conduct of non-nuclear campaigns as they led up to possible
nuclear confrontations between the U.S. and the Soviet Union.

- The question of the effects of introducing chemical weapons
arose repeatedly in these past analyses. (One of the earlier war
games, for example, included a chemical attack on Guam at the outset
of war.) In general, however, the effects of chemical weapons were
excluded from any detailed assessment as part of TNFIS. Instead,
that analysis focused on the larger "strategic” issues involving
force levels, basing structures, etc. The importance of chemical
warfare (CW) was recognized, but some specific problems which were
identified were reserved for more detailed treatment later.

j’f" It was Jjudged inappropriate under the terms of the DNA
charter to conduct a full-scale CW analysis which covered the
entirety of USCINCPAC’s mission responsibilities, facilities, and
force structure. It was agreed, instead, to conduct a more limited

1

RERTITATT T e e




assessment which focused on the impact of CW on the employment of
USPACOM’s non-strategic nuclear forces (NSNF}. This report
summarizes that limited CW assessment, which was performed as part of
the FY 86-88 PACOM Support Program. Figure 2 shows the relationship
between this (W analysis and the other principal elements of the
USPACOM study program. '

l USPACOM CAMPAIGN PLAN { ; "’::‘:'3’22‘5‘ ¢
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Figure 2. W USPACOM study program.
1.2 G PURPOSE AND SCOPE OF THE STUDY.
jﬂb In general, the objective of this study has been to examine

the effects of CW on USPACOM’s theater nuclear capabilities and to
identify measures that would enkance the capability of NSNF to
operate in a CW environment. The specific NSNF tasks that address
this objective, as described in the statement of work, are as
follows:

sgNemSITI>




WkifinaseTh

Jﬁf"n Assess the current and projected chemical warfare threat
(USSR and DPRK) to USPACOM NSNF capabilj Yiidin
tems from various locations §

jdf"o Evaluate the adequacy of currently programmed improvements - .
to USPACOM’s CW defensive posture and NSNF modernization in -
the context of an evolving threat and identify potential
"fixes" to enhance NSNF survivability and/or operational
readiness in a CW environment.

The NSNF on which USPACOM relies for deterrence and nuclear
warfighting, if necessary, are comprised of a number of dissimilar
systems, as follows:

X

) Lard and sea-based tactical aircraft with nuclear bombs,
) Lance missiles and artillery-fired atomic projectiles,
] Land and sea-based ASW aircraft with nuclear depth bombs,

Naval surface combatants with nuclear ASW weapons,

® Submarires and surface forces armed with land attack cruise
missiles.

Le
W
&
¢
4
F

suchﬂ as ‘ships:“and

aircraft, are more d1ff1cu1t to target with chemical weapons and can
be more easily evacuated from contaminated areas. Submerged
submarines, of course, are essentially immune from chemical attack.
The most vulnerable targets arel

Even when limited to these systems, the assessment set
comprised a very large target system. Early on, a decision was
required as to how best to demonstrate the effect of CW on this
system. On one hand, the study could give a broad overview of the

3
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general effects of CW on NSNF systems based on published studies. On
the rther hand, 1t could focus specifically on one element of the
NSNF, and, applying quantitative data from published studies and
field tests concerning the effects of CW, demonstrate how these data
affected the specific functional processes that supported its
operation, [rFmTRIORE e S ek St A s ik e .

1.3 M ANALYTICAL APPROACH.

4lf' The assessment 1s based on the significant body of analysis
conducted during the 8-year USPACOM study program and on existing CW
analyses. A comprehensive (W data base was assembled for this
purpose, and an annotated bibliography of this CW-related literature
represents a significant output of the study.

"' A review of these data, in conjunction with a review of the
potentia] Cw threat systems arrayed against ‘

o For example, the data base included computer simulations of
CW attacks on typical airbases, and studies and tests of the effect
4




of CW un aircrews, groundcrews, maintenance personnel, airbase ground
defense (ABGD) personnel, rapid runway repair (RRR) personnel and
others. This not only permitted an assessment of an airbase as an
operating system, but also allowed for evaluations of groups and
functions that have counterparts in all other NSNF elements.

M With the data described above in hand, the technical
anproach concentrated on assessing the potential effects of chemical
attacks against &% o R

M The steps followed in the analysis are 1{llustrated in
Figure 2. These steps included the foliowing:

r

a7 o

@ o  Identifying potential "fixes" to enhance DCA survivability
and operational readiness under sustained CW attack,

M’ ) Evaluating the adequacy of current and programmed improve-
ments to PACAF’s (W defensive posture along with DCA
modernization in the context of a 1993 (W threat,

Ko Drawing conclusions as to the implications of the DCA case
study for other USPACOM NSNF.

5
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Lo Figure 3. ﬂ CW task analytical approach.

\ 1.4 M ORGANIZATION OF THE REPORT.

. / The remainder of this report is organized into the
following sections:

% ] Section 2 describes the various elements of the USPACOM
NSNF and the potential CW threats to them.

% . Section 3 describes, in broad terms, the defensive measures
that are integral to NSNF survivability in general, and in
particular airbase survivability and operations in a CW
environment.




Section 4 assesses the effects of CW on th b
effectiveness of airbase personnel and operationsg
and the implications of this for PACAF air opefs

Séction S describes procedures, "workarounds", and
improvements that wi igate the effects of CW on the

operations of DCA

Section 6 offers conclusions as to the effects of CW on
PACAF’s DCA nuclear missions, describes the implications of
the DCA assessment for other NSNF and provides
recommendations for consideration by USPACOM.

A selected bibliography of relevant documents is provided

as an appendix to this report.




SECTION 2
9 ASSESSMENT OF THE THREAT TQ NSNF

2.1 @) GENERAL.

311 This section provides an assessment of the (W threat to
USPACCM NSNF, both now and in the near future. It begins with a
survey of the NSNF system elements, follc..ed by threat analyses based
on these forces and their associated installations. Both discussions
offer a baseline assessment reflecting systems'existing in 1987 and a
variation that 1incorporates changes to 1993. The treatment is
generally organized on a geographic basis.

2.2 Jﬂﬂ USPACOM NON-STRATEGIC NUCLEAR FORCES.
" 4 USPACOM NSNF are essentially those dual-capable forces
deployed throughout the Pacific Region that are capable, in terms of

training, weapons, delivery vehicles, and command and control, of
executing nuclear strikes against enemy forces and installations.

2.2.1

>
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RO Even if this 1is initially deployed fﬁr
use only, it can be considered an element of the NSNF,
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2.3 U"' THE GENERIC CW/TOXIN THREAT.

2.3.1 Ulf Background.

- Hfr The guidance to the study team has been to use the Defense
Intelligence Agency as the principal source of intelligence data,
with back-up information provided by the Haval Intelligence Command
as appropriate for maritime matters. The threat portrayed in this
section is a distillation of documents published by DIA and the Naval

Intelligence Support Center.

This section provides an
capabilities rather than scenario-driven

‘aESessment of
intentions.

2.3.2 ¢#7 DPRK 1987.
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are chemical warfare agents which
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are the most common

dW o Tabun (GA)

, e Sarin (GB)

(GD) and Thickened Soman (GD-T)

& o Hustard (H/HD)
& o Mustard-lewisite (HL) and Thickened Mustard-Lewisite (HL-T)
o Chloropicrin (PS)
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Table 1. ) Soviet massive-fill chemical bombs.




cluster bombs.

a3




portion of these -- but certainly not all -- could be "swung" to
4¥ for combat duty should national priorities so dictate.

assoctated agents.



-pajndwod jou jybyam Inq ajqeqoad = Y4

, -a|qe|eAe J0§ = YN
“(sazn) Q4 s3ab64e} diys |eARU 40j) ‘1SNG-UL® PUB SAIISANG J3PL0-MO| 40 ‘$AZNY (4 pue SU3}sSInq
43pa0-ybiy *sazny-(d Pue SU3}SINQ JIP40-MO| YIEAM PIYILY 3 PLnOd Spunod paljty (paxiw)-H pue -H LIV

*$3ZNy (d pu® S133SANQ J4aPA0-MO| YIim P3

Wy

. 20 pInom spunos paj|t)-Iv LIV
‘334S|Ma pue pUeisny Jng(ns = TH ‘paRISny aniins = H IR : Sy

;

“SLLt4 juabe ajqeqoad pue sa|iilafoad |eIHWIYD A0S o>_u-a=wmosau¢

‘v 3iqe)

7N

25




%




Table 5. @ Ships with gun calibers compatible with

ground force chemical munitions.

o







‘ylf' Virtually all Soviet military personnel are {issued
personal protective ensembles, including masks, impermeable rubber-
ized jackets, gloves, buskins or boots, and, for ground forces,
disposable paper capes and capes-groundsheets. Agent alarms are also

provided but therapeutic kits are stored for wartime issue.

A
LA

i Z®  specialized decontamination
e in all services for decontamination of

equipment {s widely availabl
personnel and equipment, from tanks to aircraft to submarines.
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iy the following highly lethal natural toxins are
potential warfare agents: botulinum, saxitoxin, and other "red tide”
toxins, plant alkaloids (recin, curare, and aconitine), tetradotoxin
(Japanese puffer fish), various snakes (cobra, sea snake) and frog
(batrachotoxin)  venoms, marine organism toxins  (palytoxin,
pahutotoxin), and fungal toxins (mycotoxins). Bk

vy

. fi Aents, as evidenced by the
suspected use of mycotoxins such as "yeliow rain” by Soviet allies in
Southeast Asfa.

Finally, continued progress {is expected in the improvement
and proliferation of {individual and collective protective systems,
decontaminants, and decontaminating equipments.
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SECTION 3
‘ﬁ!’NSNF OPERATIONS AND CHEMICAL WARFARE DEFENSE

3.1 yf’ INTRODUCTION.

Qﬁf’ ~ Successful operaticns in a CW environment require a
judicious balance between survivability considerations and sustained
combat operations. The survivability part of this equation is based
in large measure on the CBWD defense equipment available to operating
units. This equipment includes:

‘y!! ° Detection, identification and warning systems (D&W)

‘HU' ¢ Individual protective equipment (IPE) for both combat,
combat service, and combat service support perscnnel

¢‘if' ] Collective protection equipment (C?)

‘uﬁr [ Contamination control (CC) equipment to neutralize, remove
(decontaminate) toxic agents and covers or coatings that
protect from agent effects. Contamination .ontrol can aliso

be achieved through contamination avoidance.

U!? In aadition, policies for use of this equipment and
training in its use are essential to its effectiveness. Studies
have shown that non-use, misuse or lack of understanding of this
equipment can have devastating effects on operctions. Even under the
best of circumstances, use of the equipment degrades performance and
increases the physiological and psychological stress on personnel in
combat situations.

‘!!' On the other hand, mission accomplishment requires a
capability to conduct sustained operations. The challenge for
commanders is to balance these two considerations. Figure 8 places
this challenge into perspective.
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Figure 8, “I!'Eommand challenge.

‘If" This is the same challenge faced by the commanders of NSNF
dual-capable forzes, be they DCA, artillery units, Navy aircraft
patrol squadrons or Lance missile battalions. For those forces that
cannot practice contamination avoidance, the problem is even more
acute, The sections that follow discuss this problem and its

implications for the operations of USAF DCA in a chemical warfare
environment.

3.2 47 DCA OPERATIONAL CONSIDERATIONS.

The missior of any DCA strike force@
0 help deter the initiation of conflict’




be capab!e oF carrying out the

Uthe' strvkeﬂhfbrceﬂﬂmust anso be

perccived as being survivable.

‘ﬁﬂ’ The dilemma faced by the US cammander is that of

based ‘68“ abbrapria{e gndication and narringﬂwil&w) of enemy
intentions. T T ' :

3.3 @ USAF DCA BASING.

o forward deployed, land-based DCA _ operate in
eacetime from 1argg, wel1 equ1pped rain-operating bases (MOBs).

Signsftcant efforts have been made to increase the

survivability of a1rcraft and _support facilities at these MOBs
through ok R SR CL s i T ; P P ‘




The pertinent operational questfons are: How well prepared
are these bases to withstand chemical attack? Wha. are the CBWD
measures that must be taken by the commander to sustain combat
operations? If taken, what is the effect of these measures on
operai.ions? These questions are addressed in detail later in this
reqory.

3.4 % AIRBASE CBWD READINESS AND OPERATIONS.




: , this eqmpment does provide
ameasure of protection and capabﬂ!ty that the DCA commander must
use to best advantage to sustain operations. In general, his
approach is described in the following paragraphs.

3.4Wetection. Identification and Warning (D&W).

The first f{ndication of a chemical agent attack will
probably be the detonation of chemical munitions on the airbase.
Under this scenario, D&W equipmant will nmot provid2 advanced warning
of a lethal situatfon. (Consequently, commanders must assume that
every attack is a chemical attack until proven otherwise. In this
situation, the function of D&W equipment is to Tocalize and describe
contaminated areas and structures, and provide verification that the
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agent threat, either through decontamination (DECON) or evaporation,
has passed permittina relaxation of personal encapsulation. The

latter is of fundamental importance to sustaining planned operations
by eliminating the encumbrance of IPE.

3.4.2 @UT'Individual Protective Equipment (IPE).

& Loss of operational capability can be caused by no
individual protection or too much individual protection for too long

and without relief.

X On the other nand, sustained performance in full
‘ encapsulation will cause rapid physical exhaustion. Consequently,
the services have developed criteria for the level of 1individual
encapsulation appropriate for the situation.

"T The commonly used description for this is the Army’s
nomenclature “Mission-Oriented Protective Posture” (MOPP) that
describes the condition of the individual protective ensemble or MOPP
level (Ref. 37). Depending on the expected threat and i{ts imminency,
commanders can rafse or lower individual protection through five
levels of MOPP as follows:

. MOPP ZERO

Mask carried, other articles
readily available;

] MOPP - Overgarment worn, other
articles carried;

MOPP 2 . Overgarmént and boots worn,
other articles carried;

] MOPP 3 . Overgarment, boots and mask/hood
worn, other articles carried;

S S s 8

] MOPP 4

Complete ensemble worn.

41
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V The commander’s judgement is essential to the MOPP level
adopted versus risk to personnel and operations. D&W equipment is
vital to this process, and for controling the contamination of
chemical-free areas, such as shelters. The following section shows
the effects of MOPP 4 on standard airbase functional operations and
highlights the importance of work-rest cycles for personnel in MOPP
4.

3.4.3¢M5 Contamination Control (CC).

“ff Protective paint known as CARC (Chemical Agent Resistant
Coating) is now available for protection of eguipment surfaces, and
chemical agent resistant encapsulation techniques are being develcped
by the DoD to protect equipment and items such as food and medical
supplies. However, current airbase contamination control procedures
consist primarily of decontamination (individual and equipment) and
contamination avoidance. Again, the commander’s judgement {s vital
to balancing these measures against operational requirements.
Decontamination is a time consuming and manpower intensive operation.
The need to decontaminate runways, other working areas, equipment,
and individuals creates a trade-off in time between achieving minimum
essential contamination-free areas and maintaining sortie generation.
For contamination avoidance, work areas can be relocated out of the
contaminated areas, overhead shelter will protect from falling
1iquid, and collective protection will provide clean areas to rest,
recover and eat.

3.4.Q‘!U"Eollect1ve Protection (CP).



3.4.54'9”Imp11cations for Commanders.

Al? Optimum application of CBWD measures are all necessary to
achieve a capability for sustained operation in a CW environment.
These include training, fixes (workarounds) to address shortcoming or
shortages of CBWD equipment, new equipment such as the MCU-2/P mask
for ground support personnel, and modification or design of combat
equipment to prevent contamination and ease decontamination. Until
the new equipment for all functional areas is fielded, commanders
must ensure 100% CBWD equipment fill, and implementation of policies,
procedures and fixes that permit the maximum attainable capability
for sustained operations. In the USAF, this means a capability to
meet or exceed the planned/required number of sorties needed to
support an operation or campaign. Figure 9 shows the relationship
between this sortie generation requirement and the CBWD measures
discussed above. Assuming that airbase personnel were prepared for
the initial CW attack, increasing the MOPP level will degrade sortie
generation, but various measures can and must be taken to restore
operational capability.

o The results of tests and analyses on the ability of USAF

units to generate sorties and sustain operations in a CW environment
are described in the next section.
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Figure 9. @ Relationship between sortie generation
and survivability.
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SECTION 4
ﬁujrcw AND CBWD DEGRADATIONS TO AIR BASE OPERATIONS

4.1 g% INTRODUCTION.

" 4] This section addresses the USAF sortie generation process
and locks at the results of selected exercises and tests that have
demonstrated or assessed the effects of CW and CBWD on sortie
generation. Sortie generation is highlighted in this study because
it is a measure of effectiveness (MOE) used by the USAF to assess the
mission performance of operational units and organizations. DCA
represent an essential part of the sortie generation process and are
also likely targets of CW attack. For this reason, the study has
focused on sortie generation and airbase operations. Additional
studies and analyses of the CW effects on other US military forces
are used, as appropriate, to corroborate the USAF experience.

4.1.1 @) Sortie Generation.

P’y OCA sortie generation is an involved process that requires
close coordination of all airbase functional activities. Under
actual combat situations, act.ve defense functions such as point
defense and airbase ground defense (ABGD) are considered the
protective envelope that permits the sortie generation process to
continue despite enemy attempts to disrupt or halt air operations.
Operational success is evaluated in part by comparing the number of
sorties actually generated to the number planned or required for an
operation or campaign.

‘ur Figure 10 describes the principal functions fnvolved in the
sortie generation process. Integrated Combat Turn (ICT) activities
that involve rearming and refueling, together with minimum essential
inspections, are designed to return aircraft to the ready pool for
additional sorties as soon as possible. Functional greups
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participating in this process include air crews, ground crews, and
other support personnel (maintenance, battle damage repair (BDR) and
operations personnel} supported by disaster preparedness, rapid
runway repair (kaR), and active defense perscnnel.

AIRCRASY TARIOP®
FooL } Laumcn oaLAY soams
[}
buged TYRITON
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ComMgat sy AT son
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Figure 10. JUT'Sortie generation process

yp?" Interruption, disruption or cessation of one or several of
these activities can slow the sortie generation procesc or cause it
to come to a complete halt. A combined conventional/chemical attack
could achieve these results depending on the readiness, preparation
and sustainability of airbase personnel and equipment.

§.1.2 CW Policy and Concepts.

(8" U.S. Policy, JCS gquidance, and service doctrine clearly
prescribe that U.S. forces can employ chemical munitions only in
retalfation to first use by an enemy. The process resulting from
this correct but very rigid position, 1nvolvesf‘ G s A 2

iy . o . LRI B
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§.1.3 GIf'Chemica! Agent Attack

i’ 4] Section 2 has described the threat in
and delivery vehicles. § ' ;

.8 Figure 11 gives a pictoral description of the liquid and
vapor threat from a representative missile attack as simulated by the
NUSSE-2 computer model, a chemical cloud generator (See Reference
3).' This model describes the contaminant by four phases. The first
phase {1s the munition’s dissemination system, where the delivery
system is modeled to disperse the contaminant as pure droplets, pure
vapor, or a mixture of both. As the droplets settle to the ground,
they evaporate and generate a primary vapor, described as the second
phase. The 1liquid droplet deposition pattern on the ground forms
the third phase. The fourth phase pértrays the evaporation of the

. 4 NUSSE-3, am updated version of the model which has
superseded NUSSE-2, was introduced after completion
of the referenced report.
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liquid agent over time from the surface. Evaporation and diffusion
from this contaminated surface generate the secondary vapor.

TRAJECTORY

Figure 11. JgF Illustration cf four phases of chemical hazards.

K In this representative attack,

contamination resulting from a chemical attack such as porirayed here
persists for the longest time when stable atmospheric conditions
prevail. The difference in average temperature between comparable
seasons in Europe and the Middle East which can be as great as 20
degrees, is the factor that causes the greatest difference 1n the
chomical contaminauon shown in Table 6. ey : '
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Table 6. elﬂ’Eontamination profile of a missile
filled with thickened soman.

UNCLASSIFIED
RIDOLE EAST EUROPE
Spring Sering Autumn Autusn Spring Spring  Autuen Autumn
Morning fvening Morning Evening Morning Evening Morning Evening
Deposition (ligqurd)
Lengtn of contsmingted ] 6 7 5 ) 5 u S
ared (kR) downwing
Mazimum deposition 2 1 )} 2 5} 2 3 3
(gm)
Largest droplet $500 5500 5400 $500 5500 5500 5500 S506
(microns)
Last impact timg (min) 13 il 1 12 14 13 16 14
Totsl eveporation 18 1 18 9 126 70 9% 64
tiee (hr)
Cotage (vepor)
Leagta of contamingtod 04
res (ka) i 1 138 182 108 9 11! 43 104
prebrpi bl 0 120 540 20 40 290 600 70

g

o

Tuence on Y

As shown in this table, liquid contamipnation covers an area
several thousand meters long. ; '
KB o windspeed has a great

contaminated area downwind.

In addition to the liquid deposition hazard, a vapor hazard

results from the chemical munition, and it extends over an area two
Although the maximum

orders of magnitude larger than the liquid.
vapor dosages extend over only a small
encompasses large areas,
generated agent deposition curves

spring morning in Europe.
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area,
but with smaller dosages.
in Figure 12 are for a typical

the chemical cloud
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Figure 12. Area deposition curves - TGD-filled missile
temperate, neutral conditions, 4.790C, 2.9 M/S.

1]

e ot i ..o4 Figure 13 gives a
picture of the expected SCUD-B contamination pattern derived from a
deposition profile similiar to that described in Table 6. m

4 i e
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A SCUD-B grourd contamination pattern
- is shown superimposed on a military
runway. Operational flights from
contaminated runways are extremely
hazardous. In a chemical attack
against a tactical airbase, several
SCUB missiles would be used to ensure
coverage,

Figure 13, ‘Jﬂf' SCUD-8 ground contamination pattern.
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4.2 /) SELECTED STUDIES ON CW AND CBWD

In addition to casualties that result from direct exposure
to lethal chemica) agents stemming from lack of, misuse, or damage to
the protective ensemble, degradation of i{ndividual and unit
efficiency can be attributed to several inherent characteristics
associated with the individual items that comprise the IPE. These
are:

Jﬂﬂ [ Heat stress or heat buildup due to the insulating qualities
of the overgarment, its weight and bulkiness,

(B o Respiratory stress due to the air resistance of mask
filters and outlet valves and moisture buildup within the
mask,

;UT’ . Reduced dexterity in the forearm portion 2f the overgarment
and reduced manual dexterity and tactile sense due to
gloves,

egjj;o Restriction of movement due to the overbeots,

’pff/’; Restricted vision and hearing due to mask design.
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5&7 Each of these factors, including possible exposure to
chemical agents, must be addressed and alleviated if the mission is
to be accomplished. '

4.2.1 ) Sortie Generation and CW Attack

During the past several years, a number of studies and

ests have been conducted to assess the effect of CW and CBWD on

sortie generation and airbase operatifons. Most of these focus on one
or two of the functions associated with sortie generation (as

depicted in Figure 9) or with air base operations.
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Partial DECON for afrcrew ingress and egress seems tc be
adegquate;

Improved aircraft maintenance, operational procedures and
training will significantly enhance sortie generation;

Dispersed basing may reduce the impact of the chemical
attack;
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sorties per day.

1990 chemica) defense capabilities assessment

Figure 15.)# 1986




.
'S

cumylative sorties.

1986-1990 chemical defense capabilities assessment

Figure 16.




Qpﬂ ° Sortie rate begins to degrade with announcement of a
chemical agent threat.

gﬂf’ The estimates and predictions of the mission analysis study
are corroborated by many of the other tests and analyses listed in
the Appendix that address the following areas of degradation:




. The remainder of this section discusses the effect that the
degradation t jon would have on NSNF and, in particular, on the

)




s

ai rbase had

| the

v

warning or had instituted a MOPP readiness level as part of an
increasing Defense Condition; without warning or preparation, the
scenario would be significantly worse.




SECTION §

W FIXES (WORKAROUNDS) AND IMPROVEMENTS FOR
CW OPERATIONS

5.1 # GENERAL.

M( The approach to improved DCA capability in a CW environment
essentially has two thrusts: fixes and workarounds using current
equipment, and longer term improvements based on new equipment in all
- CBWD functional areas, i.e., individual protection equipment (IPE),
detection and warning (D&W), collective protection (CP), contamina-
tion control (CC), and medical and equipment design.

5.2 d SHORT TERM FIXES.

M Fixes and workarounds intended to improve current
operations in a CW environment must be focused on "fixing" those
symptoms and conditions that studies. amalyses and tests have shown
to be most detrimeatal to mission accomplishment, :

: ere 1s no question that D&H HOPP Level procedures and CW
operationa] guidelines must be in place to provide the foundation for
combat operations in a CW environment. Other factors and processes
that need fixes to ensure DCA mission capability are discussed below.

5.2.1 " Training.

crews g nust be prepared to
operate in a (W environment for extended periods. Their training in

a simulated CW environment should include scenarios that require

61
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) the duration of this training period should be

at least 72 hours. Fwﬁwwm”%%?”“ﬁiv“

S
A

will be a major factor in their readiness to conduct operations in a
CW environment.

5.2.2 §) Collective Protection (CP).
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5.2.4
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Fﬁf g 5 3 g N ! : fixes
workarounds)'to degradation caused by use of IPE that 1f taken would

#) o  CBWD Equipment &
o “‘W‘WW

gl be available to
assist in so“?we generation and air base operations, or bde
available to relieve exhausted ICT, BDR, maintenance and
RRR personnel, or have the equipment required for ensemble
chanqes after exposure to toxic lgents. i i

T

.o ¥

\"addifioda' sets of

as follows:

Overgarments ensure
availability - ‘ J e, being
decontaminated and to cover i0ss due to damage; and

.- P parr o agto cover damage ‘that
- - i BCR and RRR tasks K

yg) ) Personnel Allowance. Standarg tables of organization
describe the number of personnel in standard organizational
units such as aircraft maintenance teams and RRR teans.

€4




persona] hygiene, etc., for
at least selected groups cf personnel essential i@

equipment can contaminated and personnel rested unti}l
ready to return to airbase operations.

’ ° !morovisation

there nH]e vry high therma .
under conditions of {ntense combat in a CW environment.
This {s especially true for heavy equipment operators

The$¥® vame concép $ “can b pplied t0 avy equspment
used by RRR teams to enhance ‘*he capability of thesea teams
to operate in a CW environment.

5.3 ¢ LONG TERM FIXES.
" New generations of CBWD equipment that are moving into the

inventory now and in the 1990 tt-efnm offer the best solutions for
oponﬂons 1n a (v cnvironmnt and consequently provide




‘!7 For this study, the most important of these improvements
involve CP, IPE and decontamination.

5.3.1 @ Collective Protection (CP).

the absolhte need for collective prutectioh
This 1s especially true for aircraft wings Feie =

» Al e

oy

should' be

NN

modified lnd sdbﬁb;{éo ;;‘ieébﬁmended

§.3.2 Individual Protective Equipment {IPL).

v

should
o

antially red Caused




prototype enserble for personnel
who must operate in highly toxic environments over cxtended periods
of time during combat.

5.3.3 (‘Decontamination.

' Since fixed installations
cannot avoid contaminated areas as can mobile forccs, their

copability to decontaminate {1s ver

important.




A If the actions described hereia are taken by the USAF and
OCA commander sl B then the DCA forces B
only be able to conduct sustained operations in a CW environment, but
will be able to carry out their nuclear mission under any chemical

warfare conditions.




SECTION 6
} CONCLUSIONS AND RECOMMENDATIONS

6.1 ,} INTRODUCTION.

‘i) This study has investigated the probable effect of CW on

actions that might be considered by USCINCPAC.

6.2 Q CONCLUSIONS.
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applicable to any facility s
collective protection features.

affecte& 1f kthey ‘uere wifhohthCP.ior the means to decontaminate
equ1pment and munitions. E& ‘

1nstanre, disruption by CQ of the functions

In each

_ 5 This would be especially true for pe:sdﬁnél 115
prepared and trained to operate in a CW environment when faced with a
high intensity combat situation.

6.2 ﬂ RECOMMENDATIONS.

) The fixes, workarounds and equipment procurements described
in Section 5 can alleviate degradations to operational performance
caused by CW. These measures, which can be pursued by USPACOM's
field commands and service components, comprise hardware, training,
and operational {mprovements. Additionally, there are three areas
where actions can be taken directly by USCINCPAC to significantly
improve the capability of NSNF to operate in a CW environment. These
are 1) the USPACOM Major Exercise Program, 2) NSNF ODispersal
Planning, and 3) CW Retaliation Plans.

6.3.1 w USPACOM Exercise Program.

j‘ﬁ Lack of tr11n1ng in & sustained C¥ environment B
A T ; i is a major factor in degradation to
task pcrformance. casua‘t1cs and personnel fatigue. This report
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outlines the type of training that 4 should
practice on a routine basis. Through his major CPX and field
exercise program, USCINCPAC could verify and promote CW training by
component forces by requiring that each major exercise fnclude a
sustained period of CW play that tests the performance of all CW and
CBWD operations under conditions that require the highest level MOPP
for all participants. '

Such a program wonuld provide the rationale for future
requisitioning action and/or direct submission to the Secretiry of
Defense of shortfalls in S = capability stemming from the
Yack or inadequacy of CBWD equipment.

6.3.2 “5 NSNF Dispersal Planning.

and decontamination equipment, would also serve
survivability in a CW environment.

n




P e i s g s One of the major tenets in
US CW retaliation planning is that chemical weapons will be used to
convince an enemy who initifates CW to cease CW operations. To do

this effectively requires swift, sure retaliation with chemical

munitions.
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