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FOREWORD

It has beer felt for several years that the potential role of tactical nuclear
weapons has not received the attention it deserves in formulating our nation's
defense capabilities,

Criticisms of our present capabilities have ranged from having too many
weapons to too few, from having too large yields to too small, from having im-
precise employment doctrine to too well defined, from having inadequate command
and control procedures to having too restrictive procedures, and from being too
concerned with possible collateral damage to ignoring collateral damage. In
addition, the political credibility of tactical nuclear weapons has been challenged
as a result of our emphasis on the importance of a conventional response, espe-
cially in Burope. These and many other factors have pointed to the necessity of
attempting to have a frank discussion of the political, technical, and military
aspects of tactical nuclear weapon systems. This symposium,which was requested
by DDR&E,primarily addressed the military and technical aspects of tactical nu-
clear weapons. However, certain important political realities were also discussed.
This was especially true during the question periods and in the summary session,
These proceedings should serve as a basis for further discussions and planning in
this field and perhaps suggest that, before another tactical symposium is held, a
symposium on strategic weapons be held, Following that, a symposium covering
tactical and strategic weapons and their interdependence might be profitable,

I wish fo express my sincere appreciation to those who appeared on the pro-

gram, to those whe handled the logistics for the symposium, and to those who
spent their time in attendance participating as a stimulating audience.
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Maj. Gen. Edward B. Giller,
USAF
Division of Military Application

WELCOME

Ladies and Gentlemen, it is a pleasure on behalf of Chairman Seaborg and
the Commigsioners of the Atomic Energy Commission (also, I'll pinch-hit for the
Department of Defense-~I wear two hats, I suppose, in a sense) to welcome you
to this joint AEC-DOD meeting, Dr. Bradbury, Director of Los Alamos, is not
with us today. He is working very hard at Woods Hole, studying some problem
for the Navy, and he asked me to fill in for him. Also, because DMA is non-
partisan, I have to remind you that there is a "Brand X" laboratory on the west
coast which is also represented today, Livermore Laboratory. As Dr. Agnew
has pointed out, we certainly have a distinguished star-studded audience in and
out of uniform today, and we are very happy to see so many visitors from over-
seas.

Especially in the field of tactical weapons one feels that the actual conditions
pertaining in the field are not always taken into account in some of the ""decision-
making machinery" that deals more with specific hardware characteristics. This
large audience indicates either a renewed interest in tactical nuclear weapons or
interest in New Mexico's weather at this time of the year.

As you all know, the AEC has worked a long time on tactical nuclear ideas.
Both Iaboruatories have sponsored various forms of them, various specialities that
are known to many of you, but in the last few years the interest has been mostly
verbal. Only recently has there been an apparent change of heart or interest in
tactical nuclear weapons. This means Piimse 3 to us—mamely, "putting vour money
where your mouth was. " This has taken two forms in the last six months. Each
year, in the first part of the year, January or February, AEC gets from the DOD
something called development guidance—our marching orders about where to spend
our money and where to direct our efforts. In spite of rumoers to the contrary, the
weapons program hasg limited resources for its development, and therefore we must
work und should work on things which are important to the Department of Defense.

SRRERRE 9
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This last development guidance is quite different from that of the previous years.

It shows much stronger interest in tactical nuclear weapons. In fact, there are
four Priority I's (their highest priority) in the general purpose warfare section.

In the previous year I don't believe there was a single item in Category I. As you
all know, Phase 3 has been approved for Condor and Walleye—a full version of .
Condor and a limited version of Walleye, We have sent the Phase 2 study, which is
the AEC final offer, if you like, trying to outline the characteristics and the price
and cost of building, We have sent the final Phase 2 to the Department of Defense
on the 155 mm and the 8-inch. My "spies"” tell me that it is currently very hot over
in the Department of Defense, and we are expecting perhaps a Phase 3 order on
either or both of these in the next few months. We have not sent a Phase 2 on the
ADM demolition munition, It is a much more complicated series of devices, and
the decision machinery on that, I think, will be a lot tougher.

-
L]

-
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As I pointed out, this advanced development guidance we get is a document
from which we take our instructions; it contains sections on strategic offense,
strategic defense, general purpose, and also you might say a miscellaneocus section
on special effects and special purpose. It is much more than we can work on,

I have been in DMA for a couple of years now, and have come to recognize
certain difficulties in trying to convert ideas to production line. Although one can
usually settle the questions of yield, shape, weight, and size in a fairly straight-
forward manner, there is still insufficient dialog between the AEC and the DOD
concerning some of the peripheral equipment. Peripheral equipment includes use

equipment, packaging, permissive action links (a subject in themselves), and
equipment involved in command and control aspects, especially for tactical devices,
which are handled more by people than the strategic devices,

The AEC has studied some ideas about command and control—a touchy subject
to the Department of Defense, I know-—and you will hear about some of them in the
next few days. I do urge the Department of Defense folks to think about how to use
these things, separating that from whether you think they are needed; because if we
have to put them in, a lot of thought in advance will save a lot of retrofit, pain, and
trouble in using them. I do hope our speakers from the Department of Defense will
try to bring out this aspect rather than the physical characteristics of nuts, bolts,
weights, and shapes,

One last item dealing with production. As you all know, AEC also produces
these devices, and we have a very large production system. It is an eight-plant
system which is government owned, contractor operated. It has a fixed overhead
of about between 150 and 200 million a year, that is, provided you are going to leave
a plant at its present size. Then the incremental build, that is, the number of weapons
yvou build above that in direct cost, is not significant in terms of the base cost, and
if we are able to adjust our work load in the production system to the capacity of the
system, we can produce a large number of tactical weapons especially, because
they are not as complicated as some of the others for production purposes. We can
adjust the build rates to our production rates, We can modernize the nuclear stock-
pile at a minor incremental cost to the AEC's budget, although I must admit from
previewing the '70 budget and the '71 budget, even small incremental costs are going
to be painful to come by because of the tight budget situation.

. secTErT®



TN T, A R

Bt e e i st
John A, Ord
Deputy for Technical Operations
U.S. Army Foreign Scientific
and Technical Center
}
SOVIET AND COMMUNIST CHINESE TACTICAL NUCLEAR CAPABILITIES

The overall classification of this briefing is SECRET/RESTRICTED DATA
{see Figure 1)

Continued emphasis in Soviet literature and the nature of Warsaw Pact war
games indicate that the Soviets place great 1mpo_rtance on the role of nuclear
_weapons in ‘tactical operations. R - o L E
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TACTICAL NUCLEAR WEAPONS SYMPOSIUM
September 3, 1969
Soviet and Chicom

Tactical Nuclear
Capability

Prepared Under the Direction of the Assistant Chief of Staff for Intelligence
Briefer — Dr. John A. Ord
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Accordingly, my briefing will cover the techniques employed in estimating
the choice of warheads available to the Soviets, and the factors considered in
assigning these warheads to delivery systems (see Figure 2). I will then discuss
the delivery systems available to the Soviets, including tube artillery, rockets and
missiles, and tactical aviation; and will discuss, where possible, the organization
and deployment of these systems in the field. I will conclude with a brief assess-
ment of the military aspects of the Communist Chinese nuclear energy program.

SCOPE OF BRIEFING

1. ESTIMATING THE AVAILABILITY OF SOVIEY
NUCLEAR WARHEADS

2. FACTORS CONSIDERED IN ASSIGNMENT OF
WARHEADS

SOVIET TUBE ARTILLERY

SOVIET ROCKETS AND MISSILES

SOVIET TACTICAL AVIATION

ORGANIZATION AND utPLOYMENT OF DELIVERY
SYSTEMS

7. MILITARY ASPECTS OF THE CHICOM NUCLEAR
ENERGY PROGRAM

SEPT 1949

o o B s

Figure 2

The choice of warheads available within the Soviet stockpile has been agreed
_upon by the Intelligence Community from analysis of the Soviet testing program.

SELEY

: N ‘Lhese Limitatidns, however, will constitute an
intelligence gap in assessing their nuclear arsenal of the future.
In estimating the nuclear yield of a delivery system, we first consider the
nuclear warheads believed to be in the Soviet arsenal. Then we analyze the esti-

mated priority, characteristics, and application of each delivery system to
determine the requirement and capability for nuclear warheads.

’ SEERpI=rEr




, Nuclear weapon yields are then assigned to the individual delivery systems
glving consideration to the following factors:

a. What yields are desired for a given system?

b. How do the physical dimensions of the system affect this choice?
c. Will their estimated nuclear technology support such a warhead?
d. Is the fissionable material available?

e. Is the choice considered likely from knowledge of their weapons system
chronology?

The Soviets may have nuclear tube artillery in their inventory, as the develop-
ment of such weapons would be a logical extension of more conventional systems to
meet modern military requirements. 4

There is no evidence, however, that the Soviets have developed small diam-
eter devices, even though it is estimated to be within their technical capability,
and we have no indication of a nuclear round for the 152 mm gun-howitzer, their
direct support divisional weapon. ° (See Figure 3.) They likewise possess the
technology to develop nuclear devices with fractional and low kiloton yields for
their 203 mm gun-howitzer, but there is no evidence of their existence either.
Two large-bore artillery pieces of 310 mm and 420 mm diameter should alsc be
considered as nuclear capable systems, and suitable devices could be postulated
for them based on the Soviet nuclear test program; however, they were produced
in very limited numbers, and never adopted as standard, 6

SOVIET ARMY ARTILLERY & MORTAR SYSTEMS

P L AR L I N T

120 MM MORTAE

150 MM SErE PROPLILID LUM

Figure 3
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The Free-Rocket-QOver-Ground, or FROG (see Figure 4), is the Soviets'
organic divisional nuclear fire support weapon. They consider the FROG a weapon
for mass destruction of enemy troops and materiel in all phases of ground combat.
Flexibility is ensured by its capability for rapid deployment and by its variety of
warheads. A fundamental principle of the combat use of the FROG system is the
surprise delivery of nuclear strikes against accurately located targets in accord-
ance with the tactical situation and operational plan. The FROG weapons are in-
cluded in the Army fire plans for massed nuclear strikes.

Since 1357, seven versions of the FROG have been sighted. The FROG-1
and -2 are no longer in their inventory. The FROG-3, -4, and -5 systems are
identical in appearance except for their warheads, and have ranges of 36, 60, and
61 km, respectively. Of these three, only two have been widely deployed--FROG-3
\f__if;h‘_g__q_iameter of 535 mm, and FROG_—“S with a diameter of 400 mm.
i -

el l
O DELETED fiining exercises
with FROG-5 have been sighted in several Fast European countries; this system
could be used to launch the FROG-3 warhead. In view of the availability of FROG-3,
and the limited deployment of FROG-4, the latter is believed to be non-nuclear.

In addition to FROG-3, only the FROG-7 with a diameter of 550 mm, mounted
on one of a new family of eight-wheeled vehicles, is considered io possess a nuclear
capability. The FROG-T appeared for the first time in the November 1965 Moscow
parade. It is expected eventually to replace the FROG-3 as a more mobile and

r CONFIDINTIAL o

Figure 4
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efficient system. ! ‘ S : ' ¥
i Improved design and construction of the rHUU-7 results in quicker é" -
and easier warhead-to-rocket assembly, rocket component inspection, servicing,
and repair. The eight-wheeled vehicle can transport the launcher system over
roads at greater speeds for longer distances—up to 400 km per day-——vyet requires
less maintenance than the tracked vehicles carrying the FROG-3, -4, and -5.

¥ E S

On the basis of defector reports, as well as analysis of the Soviet nuclear
testing program, the following estimates were made concerning the FROG-3 war-
head (see Tigure 5}:

a. The hooded protrusions seen immediately forward of the cylindrical
section appear to be related to antenna requirements. Such hoods might be used
to provide protection, and to prevent identification of small dipole antennas.

b. The nose has a probe which could measure both static and dynamic pres-
sure; it may be associated with a baro timer system to detonate the warhead.

c. A backup radar fuze is postulated at a position immediately forward of
the hoods.

d. The nuclear device probably is mounted at the forward separation line.

e. The firing set is assumed to be mounted on a sliding ring, aft of the
warhead.

f. The batteries, and the adaption kit used for mating the warhead to the
missile body, are probably mounted within the rear cylindrical section.

This assumed partitioning of components leads to a logical, straightforward
arrangement which would be relatively easy to assemble and inspect at a forward
warhead checkout area.

An analysis of the FROG-7 nosecone (see Figure ) has led to these conclusions:
a. Pitot tubes are probably used in a safing and arming baro system.

b. A radar fuze is contained in the outer skin section between separation
lines at stations 110 and 182.

c. Slot array antennas, protected by plastic covers, are located directly
behind the nose cap, and the cap is removable to permit setting the height of burst
of the radar fuze.

d. The nuclear device is probably mounted directly behind the ogive section,
with its firing set mounted on an aft flange support. In this arrangement the adap-
tion kit and batteries would be mounted behind the firing set, between stations 10
and 40, which affords easy access from the rear.
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Although most FROG battalions presently contain only three launchers, some
have been sighted in the western Soviet Union with four launchers. Most FROG
battalions are expected to increase their strength to four launchers in the next few
years. '

Without special resupply pr;eparation the maximum fire capability of a FROG
battalion during a day's operation would probably be limited to two rockets per
launcher.'. T T

,f DELETED *~~ L
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The actual delivery capability would probably be less because:
a. Reliability figures for FROG's have not been considered.
b. Not all warheads would necessarily be nuclear.

c. Lower yields might be employed.

d. Poor target acquisition might limit the number of targets.

.- . AU o

The missile organic to their combined arms Army and front is the SCUD
guided missile (see Figure 7). SCUD units are probably being converted from the
SCUD A, which was operational in 1257, to the SCUD B, which became operationat
in 1961.

The SCUD A is a single stage, short range, surface-to-surface ballistic

missile capable of delivering a warhead of 1900 to 2400 1bs, to a range of about G 7
160 km. L TE . This missile is a maobiie, { -);
extremely reliable, taDcEcaFweapnoﬁ, that is transported, erected, and launched o

from a modified tank chassis.

The SCUD B (see Figure &) is believed to be a modification of the SCUD A.
The physical characteristics and employment of the two systems are similar.
The range of the SCUD B with a nuclear warhead is 300 km. °

N
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Figure 7

'SCUD B ON WHEELED TRANSPORTATION
LAUNCHER ERECIOR 781 4

Figure 8
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While the first SCUD B's were also on tracked vehicles like the SCUD A, the
November 1965 Moscow parade displayed a SCUD B missile mounted on a wheeled
transporter-erector-launcher. The repilacement of the tracked transporter with
the wheeled vehicle should reduce maintenance requirements and permit elimina-
. tion of some ancillary equipment associated with the tracked transporters.

One SCUD brigade is found at Army level and up to two brigades at front
level. A combined arms Army has, at full strength, a total of nine launchers.
This would give a density of one SCUD launcher for every 6 to 11 km within the
frontage of a typical combined arms Army.

The reaction time from arrival at a presurveyed site to actual firing is about
15 to 30 minutes. The refire time is approximately 2 hours if an assembied and
checked out missile is ready at the predesignated loading point.

B i

if DELETED ' The actual 5’2(/9
nuclear tnreat from the SCUD system would more than likely be less for the same
reasons mentioned for the reduced FROG capability. The overall reliability of the

SCUD system is estimated to be about 70%. 11

The 55-12 guided missile (see Figure 9°) which became operational in 1965,
was first seen in the 7 November 1967 Moscow parade. This missile, designated
SCALEBOARD, is mounted on an eight-wheeled transporter-erector-launcher in a
closed container. An article in the 11 November 1967 issue of the RED STAR
describes this transporter as a highly mobile strategic launcher. The closed con-
tainer implies that the system will be expected to remain on-site exposed to vary-
ing climatic conditions for extended periods of time. If so, the S5-12 may be
deployed in a semistrategic or mobile role similar to the present, quick-reaction
alert mission assigned to the US Pershing in Europe.

Figure 9



Compared to earlier short range ballistic missiles, the SS-12 offers
R improved range, yield, accuracy, and mobility._/“ )
b)) T "~ DELETED The
' delivery capability is approximately 925 km. The reaction time is estimated to be
15 to 30 minutes after arrival at a presurveyed site, and overall reliability is con-
Lo sidered to be about 75%

£.00) T | DELETED

[t is believed that there are two or possibly three batfalions of three launchers,
each operational at the front level. With the 85-12, front commanders will be able
to engage targets for which tactical aircraft were previously needed.

The next category of tactical nuclear weapons is cruise missiles.

The SALISH cruise missile {see Figure 10), operational in 1857, appears to
be an accurate, short range missile system avallable for dlrect support of ground

Q@ff force operations.
. ’&) DELETED Reaétion t1me is 30 minutes atter
6‘*"‘( /' arrival at a presurveyed site. Reliability is about 70%.

" SALISH SURFACETO-SURFACE TETICA CRUSE MISSIL (¢}

Figure 10

The SHADDOCK {see Figure 11}, which became operational in 1863, is a
surface-to-surface cruise missile, the nature of Whl h can only be postulatec{ :gmw _

the hody of the missile has never been scen. 0

Doz © ' DELETED. ,_
6_}(&) “In its possible use with ground forces the SHADDOCK is behevecl to be
_emploved in the ¢ruise missile regiment, which has eight launchers. 1{

£2() DELETED
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the SHADDOCK is likely to be employed against other than front line targets including
Army installations, depots, and reserves.

SHADDGCK ()

Figure 11
r_______,‘,,__‘_,.,..-w-,_.. T e e L T T L e e e
A DELETED .~ _ o
s

In addition to the ground force weapons just described, nuclear delivery sys-
tems available to front commanders could include surface-to-air missiles used in
a surface-to-surface role, in addition to that nuclear ordnance delivered by air-
craft organic to the tactical air army of the front.

The GANEF SA -4 surface-to-air system, shown in Figure 12, appears to be
a potential candidate for use in a surface-to-surface role, but there is no evidence
to indicate the existence of such a capability or a nuclear warhead for this missile. 17
The US Nike Fercules, however, «ay be nsed againat surface tarpets at ranges
up to 185 km, in addition to its normal role as an air defense system. 18

Soviet tactical aviation has the mission of securing and maintaining iocal air
superiority, supporting local ground operations, and providing air defense for
ground forces.

The present Soviet tactical air-to-ground attack capabilily is represented by
the aircraft listed in Figure 13. The BEAGLE, which is now obsolescent, can
carry a bomb lead up to 6600 pounds. The BREWER can carry a bomb load of
3300 pounds. Most of the fighters can carry at least four devices. 1°
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Soviet publications emphasize the importance of nuclear weapons in tactical
operations. They state that nuclear fires will be directed against targets to pro-
vide the greatest effect with the least expenditure of nuclear resources, to mini-
mize danger to friendly troops, and to minimize problems of maintenance and
control. 20 Approximately 60% of the nuclear weapons under the control of ground
force commanders will be used to support the main effort, with about 30% used to
support exploitation forces, and 10% held in reserve.

Now a word about the Communist Chinese capabilities in the nuclear weapons
fiald.

Communist China has embarked on a nuclear weapons program which appar-
ently has as its prime objective the development of warheads for strategic delivery
systems. By concentration of effort on its military nuclear program, China
apparently has been able to keep moving forward in this field despite the country's .

relatively limited industrial and techgologicalrres_ourceg.

L2%
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Figure 14 lists some of the characteristics of the Communist Chinese tests.

fosekt o
CHICOM NUCLEAR WEAPONS TESTS
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DELETED . . g/ﬂ@

e "




AL S LRt W RO L A A
b .4%15*:@’ e
i ’::*-’-}4' 3 “al'.b}k\xﬁ;m"\“.‘?i&?ﬁ‘.‘?§:'.\.,.

P e ey s A LAY SR s AN
UnPRRIIART S T A gl W Bz Lty

R RESY

DELETED

They have also undertaken a broad based program to develop missiles of all
types; however, since a tactical missile has not been identified, an estimate of
nuclear capability in this area cannot be made.

In summary (see Figure 13), this briefing has emphasized the paucity of
information available on Soviet and Chinese nuclear capabilities, while at the same '
time describing the techniques employed in estimating the choice of nuclear war-
heads available to the Soviets, and the factors considered in assigning these war-
heads to delivery systems. I have discussed briefly the delivery systems available
to Soviet ground force commanders from division to front level, including tube
artillery, rockets and missiles, and tactical aviation. Included was information
concerning estimated yields, weights, and ranges, as well as an indication of the
organization and deployment of nuclear delivery systems. Finally, I discussed
what is known concerning the Communist Chinese nuclear energy and missile pro-
grams which indicates that they have as a goal the development of large thermo-
nuclear devices.

SUMMARY

1. ESTIMATING THE AVAILAR' i1 OFf SOVIET
NUCLEAR WARHEADS

2. FACTORS COHNibtktu IN ASSIGNMENT OF
WARHEADS

SOVIET TUBE ARTILLERY

SOVIET ROCKETS ANL MivsILES

SOVIET TACTICAL AVIATIUN

ORGANIZATIUN AND DEPLOYMENT OF DELIVERY
SYSTEMS

7. MILITARY ASPECTS Of THE CHICOM NUCLEAR
ENERGY PROGRAM

Figure 15
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Question and Answer Period

CARTER (ODDR&E): I am wondering why you did not mention the ADM capability
in this Soviet inventory?

ORD: There is no doubt that they have the capability, but I have seen no
evidence that there is such a thing, Do you have evidence that there is? I think
there is a good chance to find out some things that possibly haven't come to our

attention,

CARTER: I thought there had been some pretty good evidence that they were
exercising and training with ADM's, but perhaps it is a subject we had better pursue
separately.

SQUIRE (LRL): Would you like to comment on the Soviet de-emphasis of tube
artillery since World War II and its apparent replacement by the nuclear missiles ?

ORD: Possibly they have de-emphasized tube artillery as far as carrying
nuclear weapons is concerned, but thereé is no de-emphasis on tube artillery. They
still use it for anti-aircraft work and very successfully so. We are the ones who
have de-emphasized tube artillery for AA.

SQUIRE: Have they not retired most of their artillery above the 152 mm size?

ORD: There are soft guns apparently, but they have some very accurate new
122 and 130 mm tube artillery and are still using the 152 mm. In fact, the Israelis
now use the gift from the Arabs, the 130 mm, and are doing very well with it,

LAUREYNS (General Dynamics): Can you give me an estimate of delivery
accuracies for some of the systems you have discussed?

ORD: Yes, I have some figures here, The FROG-3 has a CEP of about 500
meters; the FROG-7, about 490 meters, essentially the same, For SCUD A and
SCUD B, they listed 935 meters; also the 558-12, The SALISH, which you recall had
a range of 110 kilometers and was mentioned as an accurate cruise missile, has a
CEP of 100 to 160 meters; SHADDOCK, with a 550 range, 935 meters. GANEF-—
remember that is normally a surface-to-air missile—they give 20 to 30 meters. I
have these figures if you wish to jot them down,

MOTT (Analytic Services, Inc.): Do you have any idea of Soviet doctrine or
release procedures for this rather impressive array of weaponry? How do they
control it? Do they have incremental release ideas or what? .

ORD: From what I have been able to read, they control it at a high level until
they determine that it is required, Then the authority is given fo the combined
arms army or front commanders to make use of it. Out of a recent document that
1 read last Saturday, I picked up some information which may help to answer your
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guestion: if concerns o 1961 large scale exercise where they simulated 226 nuclear
missiies and 277 tactical rockets and missiles with chemical warheads. In the first
strike, thuir mix was 63 nuclear and 24 chemical; the second strike, 101 nuclear
and 124 chemical; the third strike, 49 nuclear and 70 chemical. The other strikes
taok up ine rest of the inix. In recent years, apparently they have been decreasing
their onemical in favor of nuclear. Does that give you some indication of what you
wanted to know?

é_g}_l_ﬁ%RUSTER {Hudson Inst, ): You gave the CEP for GANEF at 20 to 30 meters—
ig thig in o surface-to-surface mode of operation, or surface-to-air?

ORD: They didn't mark it, but my guess would be surface-to-air.

BEATON (LTV Aerospace Corp. ); Can you give me some ratio figure as to the
relative strength deployment in Europe of our nuclear forces versus the Soviet, per-
naps a ratio figure?

ORD: That 1s something which is out of my field. Is Colonel Spry here?

IPRY (ACSI): We could not make a comparison between US and foreign from

the work that Dr., Ord and I do., We would have to go to some other source for this
information, We don't have the data to do it,

ORD: Pernaps I stould indicate that this was prepared for the Assistant Chief
of Staff of Intelligence; I am actually from the Foreign Science and Technology Center
and our field is 53&T, or Scientific and Technical Intelligence; we do not normally get
into comparative issues or order of battle, DIA usually handles the order of battle,
and anvthing we need we get from them,

GETZINGER (Hg USCONARC): Is there a Soviet philosophy in partition of energy
or empnasis on enhanced or suppressed radiation” Is there any indication of a trend
in Soviet tactical weapons geing to enhanced radiation or suppressed radiation?

What are their capabilities in that area?

ORD: T have nothing definite on that, I cannot answer it,

GIRARD (Research Analysis Corp. ): Regarding control of these weapons, you
indicated a high level., Can vou indicate whether the rocket and missile organizations
are part of the regular artillery troops or are they KGB detachments ?

ORD:; You mean whether they have political detachments?

GIRARD: In fact, are the firing units Red Army artillery or are they KGB
detachments”

ORD: I have no evidence that they are KGB detachments. We have taken
this from a combined arms army with four motorized and one tank division, typical;
and three of those combined armies, two tank armies, and a tactical air army
forming a front. The units I mentioned are organic to those elements,
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JANTZEN {Lockhced Cal, ): Can you comment on tactical weapons in the
surface-to-air role, particularly with regard to use of fractional nuclear war-
ntional® This is the surface-to-air role against aircraft,

heads versus conve

ORD: We have no direct evidence that either the SA-2 guideline or the SA-4
GANEF has a nuclear warhead. .




Colonel Staniey D. Fair
U.S. Army Combat
Developments Command
Institute of Advanced Studies

FACTICAL CONCEPTS IN THEATER OPERA TIONS

I want to express the appreciation of the Institute of Advanced Studies for this
spportunity to present the TACTO study to the symposium (see Figure 1). TACTO
was completed just last week and has not yet been coordinated., Therefore, the
study reflects only the views of the Institute of Advanced Studies and the findings
must be considered tentative, It represents a one-year effort by five members of
the Institute, supported by three contract analysts and from three to five military
persomnel on temporary duty with the Institute for varying periods of time. The
studyv, when published, will appear as a main report with two supporting volumes.,

TACTICAL CONCEPTS
IN
THEATER OPERATIONS

(TACTO)

Figure 1

The purpose of the TACTO study is shown in Figure 2,

TACTO PURPOSE

TO EVALUATE THE TACTICAL NUCLEAR OPTION
AS AN ELEMENT OF NATIONAL POWER [N THE
175 TIME FRAME.

Figure 2
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The need for such a study may not be obvious because of the many past studies
on tactical nuclear warfare. However, since 1964, with the publication of the first
draft presidential memorandum on theater nuclear forces, the value of tactical
nuclear weapons has been a major item of contention between OSD and the services.
The strongly divergent opinions center on military requirements and concepts .
versus political cost. The resulting decisions have produced a consistent deteri-
oration of our tactical nuclear capability, The TACTO study is an attempt to ex-
amine the tactical nuclear option from the national level in order to address the
subjective issues that underlie the disagreement.

The TACTO study has the following objective (Figure 3).

=CORFBENHAE=
TACTO OBJECTIVE

TO DETERMINE WHETHER IT IS IN THE BEST
INTERESTS OF THE UNITED STATES TO DEVELOP
TACTICAL NUCLEAR WEAPON SYSTEMS AND
MAINTAIN THEATER NUCLEAR FORCES CAPABLE
OF SUSTAINED COMBAT AT ALL LEVELS OF
NUCLEAR CONFLICT IN 1975.

Figure 3

The TACTO study presents the need for the tactical nuclear option as it sup-
ports the national military strategy of deterrence, collective security, and flexible
response. It then examines the military and political implications that detract from
the ability of the tactical nuclear option to discourage aggression and to be executed
in the best interests of the United States. Finally, the TACTO study develops the
utility of the tactical nuclear option by outlining a nuclear strategy for limited war.

The tactical nuclear option supports deterrence as a principle of national
strategy (Figure 4). Theater nuclear forces supplement the deterrent posture of
US and allied conventional forces and complement the deterrent value of strategic
nuclear forces. The deterrent value of theater nuclear forces, in turn, is enhanced
bv strategic nuclear forces, especially when the opponent has a strategic nuclear
capabilitv. In a similar manner, the presence of US conventional forces adds to the
deterrent value of theater nuclear forces because preservation of US force integrity
could be an important mission for the tactical nuclear option. Thus, the tactical
nuclear option is a necessary component of the total military deterrent capability
of the United States,

- i
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Figure 4

However, the utility of US theater nuclear forces as a deterrent depends on
their credibility to potential enemies of the United States (Figure 5),

TACTO

CREDIBILITY

CETERRENCE

Figure 5

The Soviet Union considers that its strategic attack forces have attained parity
with US strategic nuclear forces and have cancelled any advantage that the United
States neld previously. In Furope, Warsaw Pact forces are supported by Soviet
theater nuclear forces and the Soviet Union has located nuclear weapon storage sites
in Eastern Europe. Soviet theater nuclear capabilities are being expanded by in-
creasing the number of FROG's and SCUD's available in combat units and by adding
the 55-12 missile system, The continued modernization of ground and air delivery
svstems will also improve Soviet theater nuclear capabilities. Their strategic
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attack forces include MRBM/IRBM's which are targeted against NATO. Thus,
Soviet theater nuclear capabilities in Europe may exceed those of the United States
or at least approximate parity by 1975. The condition of mutual deterrence for the
tactical nuclear capability will detract from the credibility of the tactical nuclear
option as it has for the strategic nuclear option.

The Chinese Communists are not expected to have an organic tactical nuclear
capability by 1975, but land operations could be supported by nuclear-capable light
and medium bombers, In addition, the PRC could employ MRBM's against US and
Allied Feorces as well as strike countervalue targets. However, so long as the PRC
nuclear capability remains small and vulnerable, she is expected to abstain from the
use of nuclear weapons in Asian conflicts because of the risk of retaliation in the
combat area and on her homeland,

The tactical nuclear option supports collective security as a principle of
national strategy (Figure 6).

TACTO

COLLECTIVE
SECURITY CREDIBILITY

DETERRENCE

Figure 6

Volume I of the TACTO study congists of six scenarios which consider the need
of the tactical nuclear option in collective security arrangements, Each scenario
depicts nonnuclear aggression against a US ally, and each situation is analyzed from
the viewpoint of the theater commander and is re-examined from the national level,

The need for the tactical nuclear option was most obvious in those situations
thut portraved such numerically superior enemy strength that US and Allied Forces
were inadequate to achieve a favorable outcome. In addition, the scenarios suggest
that o tactical nuclear capability is needed to terminate conventional aggression
before the conflict can expand to involve other areas or other combatants and to
avoid a prolonged nonnuclear war.

Vost importantly, the scenarios point out the need for theater nuclear weapons

cnrly in conflicts when favorable results appear more probable than later when
spiendly force capabilities are deyraded by conventional operations, and reserves

AL
N w

-




=SECRERE

are unuvallable to exploit the effects of weapon employment. Military and political
control <hould be less difficult and more positive early in the military campaign

than later when communications may be uncertain and when large numbers of nuclear
wedpons mayv be required in an effort to salvage the military situation. Collateral
damage and civilian casualties will be less than if first use is delayed. Early first
uge adds to the credibility of the tactical nuclear option by re-establishing the
deterrent, Delayed use implies desperation and a lack of political resolve as well

as increasing the possibility of nuclear retaliation or escalation,

Tke scenarios of Volume I are limited to the enemy's nonnuclear option,
Appendix VIII continues the consideration of the need for the tactical nuclear option
in response to other enemv options. These optiong involve the tactical use of nu-
¢lear weapones in a theater of operations and strategic nuclear attack in conjunction
with a nonnuclear atiack or with the tactical use of nuclear weapons.

The need for the tactical nuclear option in collective security arrangements
in these situations is to counter the tactical nuclear capability of the enemy with
theater regources, in an attempt to limit the conflict and to support the SIOP if
necessary., Counfering the MRBM launchers of the Soviet Union and Communist
China is a vexing problem in these situations. If these launchers are moved out
of the encemy horneland, theater nuclear forces need the capability to neutralize
them. Esxcept for aircraft, and perhaps Pershing in Eurcpe, this capability is
not now available {gsee Figure 6).

Utilitv of the tactical nuclear option in collective security arrangements is
affected by the reaction of US Allies and hostile public opinion (see Figure 7).

TACTO
coLECTIVE | cRepIBILITY
SECURITY

DETERRENCE

REACTION OF
ALLIES AND
PUBLIC OPINION




The individual defense strategies of NATO allies stresg the deterrent value of
nuclear weapons, but their concepts of employment, if deterrence fails, do not

include a major nuclear war limited to Europe, They do not view US theater nuclear
forces as a US commitment independent of US strategic nuclear forces. .

Our NATO allies continually seek assurances that US nuclear weapons will be
used in the defense of Europe and prefer that definite guidelines be established for
their use., The United States has resisted a precise formula for contingencies that
would demand a nuclear response and has insisted that each form of aggression
should be evaluated as it occurs to determine an appropriate defense. To date NATO
has deferred to the US position but maintains that the US is obligated to consult within
the North Atlantic Council before nuclear weapons are used. The Athens guidelines
of 1962 provide for such consulting but only if time permits.

Of greater significance is the exchange of national views since 1965 in the
NATO Nuclear Planning Group, In 1968 the discussions produced an agreement-in-
principle on consulting which holds that special weight on decision making is to be
accorded the host country, the owner of the weapons, and the owner of the delivery
systems, While a US decision to use nuclear weapons cannot be vetoed by other
allies and they cannot override a US veto, those allies with special weight will have
an influence on the US decision.

Another aspect that may affect US use of nuclear weapons for mutual defense is
the attitude of the general public in Western Europe and Japan toward nuclear
weapons. There is a marked difference between the view of political leaders and of
the general public in Western Europe on the use of nuclear weapons, A majority of
the public in Western Europe is strongly opposed to the use of nuclear weapons
against front line troops in the event of nonnuclear aggression by the Warsaw Pact.
Most of the people interviewed were against such use even if it were the only way to
stop the enemy. The major factor in their thinking was the feeling that the tactical
use of nuclear weapons would inevitably escalate to attack of population centers. This
Western European public opinion, considered in conjunction with similar Danish and
Norwegian attitudes, would seem to indicate serious reservations among the general
public about plans for the nuclear defense of NATO.

In Japan the hostility of the people toward nuclear weapons is historic. The
significance of Japanese public opinion lies in its influence on the Japanese govern-
ment in assuming a larger role in Asia and in negotiations on the return of Okinawa
to Japan, Public opinion might dictate the official position of Japan on the tactical
use of nuclear weapons in Korea and deny the United States any staging areas for
conventional forces,

The last principle of national strategy is flexible response (see Figure 8).
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Figure 8

The US tactical nuclear capability provides the President a flexible nuclear
option in the application of combat power to meet enemy threats below the level of
general war. The tactical nuclear option represents a lesser alternative than the
employment of strategic nuclear forces, thereby reducing the risk of strategic ex-
change, The US tactical nuclear option is needed to provide a flexible range of
nuclear capabilities from within theater resources,

The most restrictive, least violent level of nuclear weapons employment is a
tactical demonstration, This controlled and selective use of one or a few nuclear
weapons has the objective of warning the enemy that the US and her allies are willing
to take risks greater than nonnuclear conflict, Because of the risk of retaliation,
the military must be alert for an enemy nuclear response and political authorities
must be aware of the possibility of nuclear war.

The next level of nuclear weapons employment is in responding to conventional
aggression. This capability is needed to preserve the integrity of US and Allied
Forces, to gain time for friendly forces to improve defenses and obtain additional
reserves, and to stop the forward momentum of the attack.

US theater forces need the capability to respond to enemy use of theater nuclear
weapons., This capability is needed to counter the theater nuclear power of the enemy,
to cause an enemy to consider the wider risks and uncertainties of continuing his
course of action, and to establish limitations on the use of nuclear weapons,

US forces must be capable of continuing theater nuclear operations beyond an
initial exchange, if it is necessary to achieve political and military objectives. This
capability is needed to force the aggressor to de-escalate or accept the risk of a
strategic attack. The capability to fight a theater nuclear war might deter general

war,
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In o general war situation the tactical nuclear option is needed to reduce or
eliminate cnemy capabilities for effective tactical operations, Theater nuclear
forces can attack CINCEUR/CINCPAC-identified strategic targets that are not in-
cluded in SIOP targeting, They can also participate in SIOP operations by engaging
time-sencitive targets,

Utility of the tactical nuclear option in flexible response is questioned because
of doubts about our command and control capabilities and the possibility of escalation
{sce Figure %al

TACTO
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Figure 2a

The United States has deployed thousands of nuclear weapons to overseas
areas, and concern has been expressed by some US officials over the possibility of
nuclear accidents or incidents and inadvertent or unauthorized use resulting in an
unwanted nuctear war, Control procedures in peacetime generally alleviate these
fears, but command and control concepts for nuclear war do not appear to be suffi-

ciently responsive or flexible for full utilization of the tactical nuclear option.

Transmission of a selective release request involves decoding, evaluation,
amendment, enceding, and dispatch at each intermediate headquarters, a cumber-
some and time consuming procedure, If selective release authority is approved by
the President, the Joint Chiefs of Staff require the theater commander to report
within four hours on the detonation of each weapon, and include time of detonation,
target type and location, yield employed, height of burst, delivery means, and
estimated results. This procedure would be suitable for initial use of a few theater
nuclear weapons that might be employed in a demonstration, but not for the use of
a few hundred weapons which might be required to respond to nonnuclear aggression,

There are no known procedures for requesting general release of theater
nuclear weapons independent of executing the SIOP. While the theater commander
might request selective release of all available nuclear weapons, the reporting re-
quirements would have to be relaxed to the daily summary required under general

release,
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In addition to these shortcomings of our own ability to use nuclear weapons is
the possibility that the limited use of theater nuclear weapons might lead to unlimited
theater nuclear warfare or to a strategic exchange, The probability of nuclear
escalation, however, is not certain but is determined by a complex set of relation-
ships between the nuclear powers and the specific circumstances of the use of theater
nuclear weapons.

The highest escalatory potential of all hostile acts would be the threat to or
attack of the homeland of a major nuclear power. Theater nuclear weapons must be
used in such a way that the homeland of the Soviet Union or the PRC is not threatened.

The enemy can distinguish, on a timely basis, between the tactical application
of nuclear force and a threat to his homeland by the choice of delivery system,

Restraint in the number of theater nuclear weapons used initially and restric-
tions on yields would have a bearing on the escalatory potential of the tactical nuclear
option. The weapons chosen and the targets selected must be consistent with and
reinforce verbal declarations communicated to the enemy as to the objectives of the
attack. The objectives should be limited and must be adhered to even if the initial
use of nuclear weapons appears to offer an opportunity to achieve a greater objective,

The condition of parity in strategic nuclear forces between the United States
and the Soviet Union tends to inhibit escalation. The awareness of national leaders
of the consequences of a strategic exchange should tend to deter escalation after
theater nuclear operations have been initiated, Therefore, the tactical use of nuclear
weapons will not necessarily lead to strategic attack because the deterrent value of
strategic forces which maintained stability prior to hostilities will still inhibit
escalation (see Figure 9b).
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COLLECTIVE CREDIBILITY
SECURITY
FLEXIBLE
RES PONSE CETFRRENCE uTILITY
CONTROL REACTION OF
AND ALLIES AND
ESCALATION PUELIC OPINICN

Figure 9b
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Thus, the need for a tactical nuclear capability is convincing, but the military
and political implications associated with the tactical nuclear option detract from
utility, TUtility cannot be demonstrated unless the uncertainties and risks are re-
solved or minimized to the satisfaction of political authorities (see Figure 9c).
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Figure 9c

A national decision to develop, maintain, and use theater nuclear weapons will
be easier to obtain if political authorities have confidence in the military concept for
theater nuclear operations. We might be able to overcome our tradition of non-use
if we have a nuclear strategy for limited war, one that rejects the current pre-
occupation of nuclear strategy with general war.

The TACTO study outlines a nuclear strategy for limited war that congists of
five principles (see Figure 10}

NUCLEAR STRATEGY FOR LIMITED WAR

1. CREDIBLE THEATER NUCLEAR fORCE POSTURE,
(DIFFERENT DETERRENT MISSTONS FOR ASIA AND EUROPE}

2. TWO NUCLEAR THRESHOLDS.
{EARLY USE OF TACTICAL WEAPONS PLANNED)

3. LIMITED OBJECTIVES.
{A DIFFERENT CONCEPT OF "WINNING")

4. LIMITED CAPABILITIES FOR THEATER NUCLEAR FORCES,
{MUST NOT THREATEN OR ENGAGE HOMELAND TARGETS)

5. SELECTIVE USE OF STRATEGIC NUCLEAR FORCES.
{(PREVENTS SANCTUARY WAR)

Figure 10




To achieve a credible deterrent posture for theater nuclear forces it is neceg-
sary to recognize the differing capabilities of our potential enemies. In Asia the
United States can maintain superiority over the PRC in tactical nuclear capabilities
in 1975, and the deterrent utility of theater nuclearforces is their ability to dis-
courage nonnuclear aggression by the massive land forces of the PRC,

In Europe, the Soviet Union has achieved a formidable tactical nuclear capa-
bility and is enlarging and improving it. The deterrent utility of theater nuclear
forces in Europe is their ability to dissuade Soviet first use. The test of sufficiency
is the enemy's awareness that our theater nuclear forces can survive his attack,
nuclear or nonnuclear, and cause him extensive damage,

The national security interests of the United States demand that a nuclear war,
if it occurs, must be kept limited, Therefore, our plans should accommodate a
concept of two nuclear thresholds: a tactical threshold and a strategic threshold.
This concept parallels that part of West German strategy which calls for early use
of theater nuclear weapons. US plans for early use, if made known to NATO, should
satisfy the Allied insistence on guidelines. However, that would be the limit of US
concessions to her NATO allies, because the rationale for early use is ultimate
benefit for the United States. Early use—aside from the advantages I pointed out
previously—constitutes a low tactical threshold. Early use of theater nuclear
weapons raises the strategic threshold, because of the range of capabilities avail-
able with the tactical nuclear option and the opportunities for negotiation or other-
wise ending the conflict before we must resort to strategic nuclear forces.

When theater nuclear weapons are used, acceptance of limited objectives is
essential, The objective in theater nuclear operations might not be the absolute
defeat of enemy forces or capitulation of enemy governments but a lesser form of
"victory, " We must allow the enemy alternatives other than general war or un-
necessary expansion of the conflict., The purpose of using theater nuclear weapons
is to convince the enemy that he will lose more from continued aggression than he
could possibly gain. This concept of ''winning' seeks to achieve conditions that will
result in ending the conflict under conditions acceptable to the United States and her
allies.

The risk of escalation can be reduced further by limiting the means available
to theater nuclear forces, The intentions of the United States to limit a nuclear war
should be understood if theater nuclear forces are incapable of threatening or en-
gaging targets in the Soviet or PRC homelands. The use of ADM and nuclear artil-
tery in response to a nonnuclear attack would indicate clearly that the enemy home-
land is not threatened. The additional use of nuclear missiles in response to a
nuclear attack, if employed in the counterbattery role, would be a signal to the
enemy of US intentions to limit the nuclear war. Other constraints that must be
accepted to minimize the risk of escalation may include restricting the initial em-
ployment of theater nuclear weapons to the territory of allied nations and the use of
nuclear yields that produce less than the desired effects,

The strategic nuclear option, used selectively, has a role in the nuclear
strategy for limited war, but the complete SIOP should be reserved as the deterrent
to attack of the United States and its execution ordered only when there is no other
feasible course of action, The selective and controlled use of strategic nuclear
forces would be appropriate if the Soviet Union or the PRC is iaunching MRBM/IRBM
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from the sanctuary of their homeland. If these migsile systems are moved out of
sanctuary to the territory of a buffer state, theater nuclear forces should have the

capability of engaging them.
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The conclusions of the TACTO study are shown in Figure 11

CONCLUSIONS

THE TACTICAL NUCLEAR OPTION IS A NECESSARY AND POTENTIALLY
USEFUL ELEMENT OF NATIONAL POWER FOR THE UNITED STATES IN THE
1975 TIME FRAME. |
THEATER NUCLEAR FORCES DETER ENEMY USE OF NUCLEAR WEAPONS,
SUPPLEMENT THE DETERRENT POSTURE OF CONVENTIONAL FORCES, AND
COMPLEMENT THE DETERRENT VALUE OF STRATEGIC FORCES.

|F DETERRENCE FAILS, THE TACTICAL NUCLEAR OPTION PROVIDES THE
PRESIDENT A RANGE OF THEATER NUCLEAR CAPABILITIES TO MEET
ENEMY THREATS BELOW THE LEVEL OF GENERAL WAR.

THE DECISION TO USE THEATER NUCLEAR WEAPONS WILL BE INFLUENCED
BY POLITICAL CONFIDENCE N THE MILITARY ABILITY TO CONDUCT A
LIMITED NUCLEAR WAR.

THE DECISION TO USE THEATER NUCLEAR WEAPONS WILL BE INFLUENCED
BY THE INTERESTS OF ALLIES AND THE PERCEIVED RISK OF ESCALATION.

ESCALATION 1S NOT INEVITABLE IFTHEATER NUCLEAR WEAPONS ARE USED
WITH DISCRETION TO ACHIEVE LIMITED OBJECTIVES.

THE EMPLOYMENT OF THEATER NUCLEAR WEAPONS IN SUPPORT OF US
NATIONAL SECURITY INTERESTS MAY CONFLICT WITH ALLIED INTERESTS.

THEATER NUCLEAR WEAPONS WOULD BE MOST USEFUL IF THE POLITICAL
DECISION IS MADE TO AUTHORIZE EARLY EMPLOYMENT.

Figure 11
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The recommendations of the TACTO study are shown in Figure 12,

RECOMMENDATIONS

DCE

DELETED 52 (<)

2. THAT THE RESPONSIVENESS AND FLEXIBILITY OF US COMMAND
AND CONTROL PROCEDURES FOR THEATER NUCLEAR OPERATIONS
BE IMPROVED.

3. THAT THE OUTLINE OF NUCLEAR STRATEGY FOR LIMITED WAR
PRESENTED IN THIS STUDY BE CONS!|DERED {N THE
FORMULATION OF A CONCEPT FOR THEATER NUCLEAR OPERATIONS.

Figure 12

That completes my presentation. Are there any questions or comments ?



Question and Answer Period

GARWIN (IBM): Clearly, from your presentation, the side which does not
use nuclear weapons in response to a nuclear assault is at a big disadvantage; but
ig there an advantage to the United States in the first use of nuclear weapons against
a massive conventional Soviet attack?

FAIR: In Volume I of our study, we went through, for several months, what
you could consider as political military games. We developed scenarios for hypo-
thetical conflicts over Berlin, Korea, Iran, Turkish Thrace, Central Europe, and
even Norway. It is our feeling that where you are obviously outnumbered, where
the conventional defense is doomed to failure, nuclear weapons can be useful, not
only in destruction of enemy forces {which really is a secondary purpose), but
primarily to re-establish deterrent which has been lost by the conventional aggres-
sion, to give them this final warning before you do continue with the nuclear weapons.
We felt it has use from both aspects—as a deterrent and as a destruction force.

GARWIN: Why, at that time, should the enemy stop and be further deterred,
once he makes the decision to move conventionally ? Believing that he can win, he is
likely to carry through with nuclear weapons on his side, and if your posture is
more vulnerable to nuclear weapon attack, then he is likely to win at that level also.
From the point of view of the local commander, or even the theater commander, one
might imagine that anything would go to prevent defeat, but that is not necessarily
in the national interest or in the interest of the ally on whose territory we might be
fighting,

FAIR: The only thing I can say is that no one knows how a nuclear war might
go, We don't know that they don't have secret instructions to the effect that, when
the first nuclear weapons are used in defense, that stops everything, and they go back
home and think about it some more. This gets back to what I emphasized repeatedly
throughout this study: the necessity for early use. If you catch the enemy at the
border where there is no big loss of face, where comparatively less loss of forces
is involved, where he can reconsider his course of action, where he is not deeply
committed to his battle plan, and he isn't half way to the Rhine when you suddenly
use nuclear weapons, at this point we think that, if you do use nuclear weapons, the
possibility of ending the war at that time is as likely as his counter-use of nuclear
weapons, Anything could happen.

GIRARD {RAC): I believe you discussed this in a setting of strategic
parity between the respective homelands, and if this is so, I am struck by the fact
that apparently they are expected to be deterred rather strongly from taking nuclear
risks, whereas the whole point of this study is that we are not inhibited by this o
any great extent. Would you develop your thoughts on that, please?
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FAIR: What we have said is that the stability which has been promoted by the
strategic forces, has actually permiited or caused instability in lesser forms of
combat, As you approach parity in theater nuclear forces, which I believe is about
to happen or has happened with the Soviet Union, then you produce an imbalance in
lesser forms of combat, which would be the conventional aggression. We feel that
we can't "win" in Europe. We don't plan not to win; but we don't believe, if they
have parity in theater nuclear forces and ElTperiority in ready combat power of non-
nuclear forces, that we can win, But we can cause the enemy a lot of damage, We
can get in there and make him consider what he has started and the ultimate conse-
gquences—our strategic punch held in reserve—of continuing this course of action.
That is all we can hope to do—to cause him unacceptable damage just as we do now
in our strategic deterrent,

GIRARD: You are really assuming a situation in which we have strategic
superiority between homelands in the time frame you are talking about.

FAIR: If I understand your question, it has to do with PRC ?

GIRARD: No, I am talking about Russia, I am just asking you if you embed
your concept In a US strategic superiority advantage over Russia? You assume the
other parity is coming along rather quickly, but you are not assuming that we are
losing our homeland superiority ?

FAIR: We have lost that,
GIRARD: You are saying that we have lost that?

FAIR: May [ extend that? I am saying that in the Soviet view we have lost it.
They consider their strategic attack forces to be at a parity with ours. They can do
us unacceptable damage—that's the point. Parity, superiority, what does it mean?
It means that we can't accept being attacked by the Soviet strategic forces,

GIRARD: This makes my bewilderment more acute, in that we appear to have
a one-way parity operator here in the study; they are damped and we aren'. We
take nuclear initiatives but we expect the parity situation to squelch their responses ?

FAIR: We expect the strategic parity to stop it from going all the Way, yes.

DAYE (Air War College}: You addressed your study primarily to Furope
as a vital area of interest, Did you address any portion of it to using tactical
nuclear weapons against a nonnuclear power, for example, in going to the defense
of Thailand, Cambodia, or Laos? If you eliminated it, why did you do so®?

FAIR: We did consider this in the study of Korea. The way we structured the
study was to permit North Korea, by accident or by design, to invade South Korea
with the objective of uniting the country without obligation of the PRC, You may
question the validity of such assumed invasion due to the inequity of combat forccs—
it would appear that South Korea could stand alone and defeat North Korea and that
US assistance would even make the balance more in our favobELETED- ’ D€
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North Korea—we felt that the military need was marginal at most, but that the po-
litical advantages were fairly high. For example, you c¢an deter the PRC from

entering into the conflict—in other words, enlarging the conflict; you might be able
to terminate the conflict quickly, thus eliminating the domestic problems of a pro-

longed nonnuclear war.

DAYE: Your conclusions, however, were the same in both aspects when you
considered using it against a nonnuclear as compared to a nuclear power—or did you
come out with a separate set of conclusions?

FAIR: No, the conclusions were broad, applied to the entire study, and I must
repeat again, tentative, '

COON (Hq USSTRICOM): On the mechanics of the study, why don!t you ex-
pect coordination and possible release time, framewise?

FAIR: We were to submit the coordination draft on the 15th; we will actually
beat that by a week, it will be on the 8th of September. We anticipate that we will
get comments back within four weeks from our overseas friends, and from
USAREUR Pact in five weeks. A week will be allowed for revision on the basis of
comments, and it will be out for distribution on October 28.

BURCHINAL {(USEURCOM): There is one point that is a little difficult for me to
step over on this one-although I can see it from a US national point of view—and that
is the introduction of the pieces of limited nuclear conflict possibility in Europe and
still keeping the Europeans with us. Any nuclear use in Europe, in their view, doesn't
lend itself to limited war because it is their survival which is at issue and they have
always insisted on an indivisibility in the nuclear deterrent from the use of tactical
nuclear weapons right through to the SIOP. We don't have enough forces to imple-
ment such a strategy or such capability on a national only basis, so I would think
the study should look for more solid props in this particular area.

£
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_ o DELETED .. _/They won't even discuss the possibility

that a theater nuclear war could be limited just in Europe without involving us.
Their strategy envisions a few weapons, a demonstration perhaps, as a deterrent,
and then implementation of the SIOP. I believe they could go along with responding
to enemy first use, but on No, 4 (Figure 11} we recognize that in the NATO Nuclear

Planning Group or discussions among military, this pos sibility is never recognized.

AGNEW (LASL): As a comment, you might think that France would not go along
with you on that. ,

WRIGHT (RAND Corp. ): You mentioned two thresholds. I wondered if you used
Minute Man in a counter-battery role against SS4's, what threshold you'd be at?

FAIR: You'd be in the strategic threshold,

WRIGHT: You mentioned that as part of the option?

FAIR: I am sorry; I meant army misgiles.
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FOWLER (DDR&E): You mentioned favorably the early use of nuclear weapons,
Could you say what release time you are thinking of or you assumed in your study ?
What, if any, improvements would that require over the present control procedures ?

FAIR: Within the present selective release request, is the possibility of con-
ditional release authority. It is our feeling that it is not beyond the realm of possi-
bility that SACEUR should have conditional release authority on ADM!'s and nuclear
authority—Condition I release and authority contingent on massive invasion of
Europe. So by "early," I mean before the war starts. For other parts of the world
we have talked mainly about D-day, assessment during D-day as to what the effects
might be and so on, but in Europe we are talking about predelegation,

FOWLER: Then your assumptions did not require any significant improve-
ment in the present control procedure—just a change in definition and delegation?

FAIR: No. What we are saying is that the selective release authority, as the
military has imposed it on itself, is too stringent, not responsive. If I have got to
report all those details on the use of each single weapon, if the request must go
through every channel and be voted on there and held up until they agree that there
is an emergency, it is too slow. If there is no general release authority other
than implementing the SIOP, we have defeated ourselves before we start, because
there is no way that a field commander, for example, could wage a nuclear war—
which is No. 4 on the chart—without having the SIOP going along with it,

SALET (US Mission to NATO): I don't have a question, but a comment, Ibelieve it was
inyour Recommendation No. 2 that you were discussing greater flexibility in US command
and control procedures, (This is more or less a follow-up to General Burchinal's
comment, ) I would suggest that perhaps you would want to think more in terms of
greater flexibility of NATO command and control procedures. I would add that,
in discussing early use, for example, of "tac nucs, " particularly in this political
time frame, it is vital that the credibility of the tactical nuclear deterrent, insofar
as Furopean thinking is concerned, not be diminished. As General Burchinal says,
we are going to continue to carry the Europeans along with us. I do think it is vital
that we think of these problems, not in terms of a US unilateral war in Europe, but
of a NATO situation,

GARWIN: In the case of a massive conventional attack by a strong govern-
ment like that of North Korea or North Vietnam against their neighbors South Korea
or South Vietnam, why could one not use a demonstration and then strategic weapons
to gain limited goals on our side, namely to have the other guy pull back to the
status quo before the war? Do you exclude such a use of nuclear weapons ?

FAIR: No, we do not. In our scenarios we did discuss a demonstration against
a nonnuclear capable power—a nonpunitive demonstration—in other words, no damage
to its forces but merely, "Look, fellows, I have this power; stop, go back, and
think it over,” We also considered the use of strategic forces—in other words,
selective applications of strategic forces in laying down a belt across North Korea—
this sort of thing, We feel, however, that you must view this from Soviet eyes or
PRC eyes, consider what are they thinking if you use this kind of force—force that
came from the US and attacked a puppet state or buffer state, if you will., Whereas,
if you have this force within your resources, and they know it is there and can be
used, we feel that the chances of escalation are much less, For this sort of thing,
vou could use, for example, a carrier off shore, or land forces who have organic

capabilities,
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GARWIN:  That is not really so clear to me as all that. I can't imagine,
since all we want is for the other man to pull back, that we could in fact attack his
cities or his homelund so long as he is a nonnuclear power himself,

FAIR: But he has nuclear capable friends; behind every nonnuclear power
there is someone with a nuclear weapon.

GARWIN:  That's right, and they would start a war any time, if that's what
they want,

FAIR:;  That's right; I agree,
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TACTICAL NUCLEAR DEFENSE REINFORCED WARSAW PACT THREAT
Figure 1 Figure 2

BALANCE OF FORCES
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TOTAL LAND FORCES CENTRAL FRONT

WARSAW PACT

35 WARSAW PACT DIVISIONS WITHOUT S.U.
20 SOVIET FORCES GERMANY
2 SOVIET FORCES POLAND
_6 SOVIET FORCES CZECHOSLOVAXIA
63 TOTAL DIVISIONS
NATO
26 NATO DIVISIONS (2 BAOR, 6 FRENCH DIVISIONS)
5.3 AMERICAN 7TH ARMY
31.3 TOTAL DIVISIONS
Figure 4
EAST GERMAN FORCES
ARMY--6 DIVIS|ONS
SOVIET EXPED|T|ONARY FORCE — N
2 ARMORED
TANK DIVISIONS 10 L MOTORIZED
SIZE OF DIVISIONS--9,000 MEN TOTAL STRENGTH: 85,000 MEN
NUMBER OF TANKS=-350
AIR FORCE
MECHANIZED DIVISIQNS 10

SIZE OF DIVISIONS--10,500 MEN

NUMBER OF TANKS--190

TOTAL TANKS 5,400

Figure 5

18 FIGHTER-INTERCEPTOR SQUADRONS

{16 AIRCRAFT IN COMBAT SQUADRON)

AIRCRAFT
MiG-19, MiG-2t, MiG-17

Figure 6
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PULISH FORCES

ARIY--1E DILVTSICHS
G ARMORED

3 mOTORIVED

i ALREZORLE
IoAMTHLETDUS AS5AULY

TCTAL 3TRENGTH: 125,090 HEN

Als FORLE
6 LIGHT SChoTR SOUADRONS
Lo INTERCEPTCR STUJSDRONS
L4 GROUID-SJFPORT ~nD RECONNAISSANCE
SCUABRECNS
ALRCRAFT
MiG-17, Mit-1%, MiG-21, IL-Z8
Figure 7

AMERICAN SEVENTH ARMY

2 ARMORED DIVISIGNS
2 MECHAMIZED DIWISIONS
! MECHANIZED DIVISION {LESS TWO BRIGADES)

2  ARMORED CAVALRY REGIMENTS

1 BRIGADE iN BERLIN
TOTAL STRENGTH: 215,000 MEN

Figure 9

C7ECH FORCES

ARMY--14 DIVISIONS

5 TANK
S MOTORIZED

TOTAL STRENGTH: 175,000 MeN

S5 INTERCEFTSGR REGIMENTS
L CGROUMD-ATTACK REGIMENTS

AIRCRAFT
MiG-17, MiG-19, MiG-21, MiG-15

Mgure 8

GERHAN ARMY

PANZER DIVISIONS 3
PANZER GRENAD!ER DIVISIDNS 7
MOUNTAIN DIVISIONS ]
AIRBORNE DIVISIONS ]

MEN PER DIViSION i5,000 - 16,000

TOTAL TANKS 2,900

Figure 10




SEORETIRE

SOVIET PLANMER'S NATURE

l.  HE NORMALLY PLAYS LONG SHOTS ONLY WHEN LITTLE
IS RISKED AND MUCH CAN BE GAINED (FISHING
EXPEDITICONS) .

Py

2. ~HE WOULD LIXE NUMERICAL "CERTAINLY'® OF SUCCESS

BEFORE HE COMMITS HIS FORCES -

3. HE MAY HAVE SOMEWHAT OF A COMPLEX ABOUT SOVIET
"BAD LUCK' IN INITIAL PHASES OF WARS FROM THE
PAST

L. HE RECOGNIZES THE NUCLEAR THRESHOLD

Figure 11 AN_IMPORTANT DISTINCTICH

1. PROBLEM OF DEFENSE AGAINST UNREINFORCED
SOVIET EXPEDITIONARY FORCE

2. PROBLEM OF DEFENSE AGAINST FULL
SOVIET ARMY

A REINFORCEMENT THRESHOLD

Figure 12
1. TO CREATE A NEW LINE OF DETERRENCE

2. DETERRENCE OF REINFORCEMENT VS. DETERRENCE

OF ATTACK
Figure 13
1892, GENERAL BOISDEFFRE TO TSAR NICHOLAS
“"THE MOBILIZATION 1S THE DECLARATION OF WAR. TO
MOBILIZE 1S TO OBLIGE ONE'S NEIGHBOR TO DO THE SAME..,.
OTHERWISE, TO LEAVE A MILLION MEN ON ONE'S FRONTIER,
Figure 14 WITHOUT DOING THE SAME SIMULTANEOUSLY, 1S TO DEPRIVE

ONESELF OF ALL POSSIBILITY OF MOVING LATER; IT IS
PLACING ONESELF IN A SITUATION OF AN INDIVIDUAL WHO,
WITH A PISTOL IN HIS POCKET, SHOULD LET HIS NEIGHBOR

PUT A WEAPON TO KIS FOREHEAD WITHOUT DRAWING H1S OWN..."
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[HPLICIT CANGESS OF REINFORCEMENT

POLISH DIPLCHACY (DEPEHDILG OV
THE SSUES, UNITED COMMUMIST
GERMANY, WS, POLISH GARZIED
STATE ETC.)

DANGER OF UPPR1SINGS

Figure 15

THE DUAL CAPABILITY PROSLEM

1. THRFAT

A, MASSIVE SOVIET CONVENTIONAL ATTACK
B, SOVIET NUCLEAR STRIKE

2. MILITARY

A, DUAL MISSION
1. DEFENSIVE
2. OFFENSIVE

B. DUAL CAPABLILITY
1. CONVEMNTIONA
2. HNUCLEAR

3. POLITICAL

A, REQU{REMENT FOR NUCLEAR WEAPONS RELEASE
B. THE LINE DIVIDING GERMANY
C. MONEY

Figure 16

A, DISPERSION Figure 17
B. MOBILITY
C. DBISPERSION AND MOEILITY

A. MNO ZORDER 1SSUE
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HUDSON IMNSTITUTE SQLUT!ONS

THREST
A. MASSIVE SOVIET CONVENTIONAL ATTACK
B. SOVIET NUCLEAR STRIKE
MILITARY
A. SHIELDING EMPHASIS DEPLOYMENT
. LITTLE LOSS GF CONVENTIONAL CAPABILITY
(OFFENSIVE AND DEFENSIVE)
2. SIGNIFICANT NUCLEAR CAPABILITY
3. CREDIBLE DETERRENT POSTURE Figure 18
POLITiCAL

A, NO REQU!REMENT TO COMMIT TO NUCLEAR WEAPONS
RELEASE EARLY IN THE BATTLE

B. NO PRECRISIS EORDER |SSUE

C. NO EXPENSIVE OR DRAST|C CHANGES IN TO&E OF
CURRENT HATO FCRCES

BUNKER _POSITIOMING REQUIREMENTS

1. PREPOSITIONING
2.

3. SPECIAL EQUIPMENT FOR EACH COMPANY~S)ZE
UNIT

Figure 19 CAKRY-ALONG KITS

8-Ton Wheel- Loader

1
(17 CY Bucket) ¥
et -T—--—‘
’ ]
r
Lo\ 7
) (2892 mm) ° o
4 -— 6% - I (3423 mm)
- (679 mm} : _
& 5n
(1968 rem .
(2618 mm)
914 78 mm) |
{GASOUNE) |
81 (2730 mm)
{DIESEL) |
!
SR s 25" —t 1
| {2184 mm) (635 mm) e T
— 185 it .
T (5004 mm) 3
169" _
{5105 mm)}
Figure 20
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CORRUGATED PIPE BUNKER
SCHEMATIC CROSS SECTIONS

o 6 e

N EQUAL CUT & FILL
- — - el - e -—. e W - - s o - — m—— -y e
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S TREER
END VIEW

COMBINATION
BLAST COOR/VALVE~
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LONGITUDINAL VIEW
(HALF SCALE)

Figure 21
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EXCAVATION FOR BUNKER AND VERICLE PIT

LONGITUDINAL CROSS SECTION

T. VEHICLE PiT g
12 pe—— 24" —=f i

BUNKER AREA |

? /_f;: fo—— 32"

he———— 46" —————=f— 168 —f
PLAN VIEW

T T' k] ~— T
g BUNKER AREA %c/ 24 VERICLE RAMP o
1 Z| . PIT {

46. IS' N l /

fe— 24’ ; 32—

Figure 22

CROSS SECTION GF INTERIOR OF SAMPLE BUNKER

(LENGTH IS 40" PLUS ENTRANCE-EXIT PASSAGES)

76" Figure 23
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SEORERS

EUNKER 1HSTALLATICH FACTORS

£

P. TIRME OF INSTALLATION Figure 24
2. PROTECTICH

COsTS

(W8

SAMPLE EMPLACEMENT TIME

W/t CONSEC.
HRS.  MAN/HRS, _HRS.”

EXCAVATION & ZACKFILL

{INCL. YERICLE PIT) 8-9 5O-100 8-9
BUNCER ASGEMOLY & 11STALLATION 200250 36
OTHER FCRTIFICATICHS & PREPARATIONS 200-250 72

FOXHOLES - MACHINE CUN PITS
BREBED WIRE AND MINE FIELDS
CLEARED FIELDS CF FIRE

WHOLE COMPANY (EIGHT BUMKERS)

TOTAL EMPLACEMENT TIME 72-78°74L000-4800  72- 787
{Time Available Allcwing for Patrolling and Gther Functions,)
“l2-Hour Shifts (Whezl-Loader on 24-Hours-a-Day Basis).

*Includes Travei Within Company Position,
Since the wheel-Loader Works on Only One Bunker at a Time,

the Consecutive Hours Required for the Company is Greater
Than the Consecutive Hours Required for Any One Bunker,

Figure 25

THEORETICAL BUNKER VULMERABILITY

SEPARATION 1200 METERS
80 PSl; 2200 P,F,

NUMBER OF Figure 26
YIELD BUNKERS KILLED
UNDER 100 KT |
100-250 KT 2
250-2500 KT 4
OVER 2500 KT 9

56 CECREpIE
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ALTERNATIVE AIMING POINTS

TO KitL TO KILL TO KILL

TWG BUNKERS FOUR BUNKERS NINE BUNKERS

] £ - ] | O 0O 0O

] L] 0 O O 0O 0O
0O 0O 0O

KILL DISTANCE AT KILL DISTANCE AT KILL DISTANCE AT

LEAST L SEPARATION  LEAST .7 TIMES LEAST 1.4 TIMES

BETWEEN BUNKERS SEPARATION BE- SEPARATEION BETWEEN

TWEEN BUNKERS BUNKERS

Figure 27

CORRUGATED PIPE BUNKERS
(80 PSY  PF 2200)

COST_ESTIMATES

PIPE--40 FEET $1500
ENTRANCES-~2, INCLUDING BLAST VALVES 1000

COST FOR_STRUCTURE $2500
BUTTON-UP (0,-C07) SYSTEM @ ¢10/PERSON 250
VENT BLOWER {HAND & MOTOR) 50
GENERATOR 350
HABITABILITY |TEMS 650

MISCELLAMEOUS ITEMS (TOOLS, EXPLOSIVES,
PHONES, INSTRUMENTATION, PERISCOPE, DRAINAGE)_40Q

1700

BIGGING EQUIPMENT (1/8 OF AN 8-TON,
I.5-CY WHEEL LOADER) _2500
56700

APPROXIMATE TOTAL WEIGHT--8000 LBS.

FOPR_SEVENTH ARMY--250C-3000 BUNKERS @ $6000-3000
TOTAL--515,000,000-24,000,000

Figure 28
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A. DIVISION FRONT APPRdXiMF\TELY THAT CURRENTLY

DESIGNATED 'BY NATC FOR DISPERSED DIVISION.

B. SURVIVABILITY UNDER TACT!CAL NUCLEAR ATTACK,

- Y= < L [ —- .

22.8km 456 bunkers

about 11,000 men

600m.

6C0m,

Figure 30

Figure 29
SAMPLE SHIEL DING- EMPHASIS DEPLOYMENT
DIVISION SCHEMATIC
- 268 KLOMETERS —
{18 MILES)
BN, BN, BN. BN.
BRIGADE =BATTALIONS 1N RESERVE 8.8
AREA -ARTILLERY 6 OTHER COMBAT SUPPORT
ELEMENTS OF DIVISION @ CORPS KILOMETERS
456 BUNKERS | -BRIGADE COMMAND POSTS (18 MILES)
DIVISION -DIVISION COMMAND POST
REAR -OTHER ELEMENTS OF DIVISION
8 CORFS
120 BUNKERS
Figure 31
"’.




~SaoREpeRe.

BATTALION POSITION
{Dense Deployment)
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Company Front Company Front
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Figure 32

FORWARD PLATOON POSITIONS

Forward Rifle & Armored Sections
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FORWARD SECTION POSITION

1600 METERS *

1200 METERS **

MG POSITION & MG POSITION &
LISTENING POST LISTENING POST
i MG POSITION  §
g .
"_L‘QQ 1‘0'# 2 . D
1{)0 o GUN
0 CREW
GUN BUNKER  crcrioN BUNKER  oyy
CREW SHEER CREW
BUNKER BUNKER
(CONVENTIONAL) VEHICLE {CONVENTIONAL)
PIT

* SPREAD BACK
** DENSE

Figure 34

COMBAT OPERATIONS

1. KNOWN LOCATION OF ONE'S GWN TRCOPS,
2. SUPERICA COMMAND AND CONTROL EMVERONMENT,

3, CONTINUOUS CONVENTIONAL FRONT OR NUCLEAR PICKET
LINE.

L. SECTICNS RETAIN THEIR NORMAL MOBILITY AND FIRE-
POWER

5. UNITS CLOSE AT HAMD FOR MASSING FOR EITHER LOW-
OR HIGH-LEVEL COGIVENTIONAL DEFENSE QR OFFENSE,

6. LESS REQUIREMEMT FOR NUCLEAR WEAPONS AT LOW
LEVELS OF COMBAT AND WHYLE BATTLE IS DEVELGPING.

7, MINIMUM EXPOSURE TC ENEMY NUCLEAR THREAT EEFORE
AND DURING OFFENSIVE AND CEFENSIVE DEPLOYMENT
AGATNST CONVENT!CNAL THREAT.

Figure 35
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Question and Answer Period

COWAN (3rd Armored Div): For the past two years, it has been my job at
SHAPE Headquarters to assess the capabilities of NATO forces versus those of the
Warsaw Pact, I realize, Mr. Armbruster, that the information which may be avail-
able to you at this particular time is not current, but I am afraid I must take issue
with you on your agsessment of the Warsaw Pact forces and the US forces. I would
suggest that you read MC161/69, which is the current agreed NATQ intelligence for
the Warsaw Pact. Even MC161/68 would have given the Soviets a greater capability
than you have given them. For example, in the '68 studies, we at SHAPE assessed
the Soviet forces at about 145 divisions; we deployed these divisions throughout the
Soviet Union based on what one could consider their war plans, and it indicated a
considerably greater concentration of troops in the central region than you have
given,

Secondly, with regard to US forces, the 7th Army no longer exists., We have
five divisions in Europe, organized into two corps under the command of the US
Commanding General, US Army Europe, Since I am now the Assistant Division
Commander of one of the armored divisions which you have on that chart, I can say
that we are not at full strength either, and we are short of officers as well as enlist-
ed men, We have, in my division, at the present time, about 50 percent of the
officers authorized, and the important fact is that we do not have the mature field
grade officer—in a battalion, we go from a lieutenant colonel down to a lieutenant,
both on the staff; we have one or two officers per company, and if a man is promoted
to captain he immediately goes to Vietnam.

The third point I'd like to make is this: With regard to the dual capability
dilemma, I want to use the Air Forces as an example. In NATO, we are using a
family of aircraft developed over the yvears. The principal aircraft being used is the
104G, We have talked about changing our conventional strategy and have politically
said that we can do this. Resources required to convert a force which was organized
in the 1950's, and continued primarily as a nuclear capable force, to a conventional
arms force requires much more than either our NATO Allies and, I am afraid, the
United States, are putting forth in Europe today. To convert, for example, the
F104G to a conventional delivery capability requires a considerable amount of money.
At the present time our NATO Allies consider the cost too great. I am afraid you
will find that, in NATO,the United States is the only country that has a dual capa-
bility Air Force, '

In summary, I would like to say the following: Gentlemen, in Europe, within
the last few years, there have been significant political, economic, and military
changes, I am afraid that we in the United States who are involved in planning and
study have failed to realize these changes, and we are being unfair to ourselves by not
making a greater attempt to get the facts.
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ARMBRUSTER: Thank you, General Cowan. Are you taking issue with the
number of Soviet divisions that I put in Western USSR and in European USSR? And
vou say there are more than 75 Soviet Divisions in Western USSR?

COWAN: Yes, the figures run about 85 as I recall them. Iam sorryI don't
have my own papers here, Actually by deploying them in the military districts and
utilizing them, Categories I, II, and III, as they are categorized in the MC161/68 and
69, you will find that they run apout 85 divisions that he could move in; and MC161/69
raises the overall capability from 145 divisions to about 161.

ARMBRUSTER: Not within a 600-mile rim though. You are speaking of
territocry as far east as the Urals,

COWAN: I am talking about the employment of Soviet divisions out of the
western portion of the USSR that can be deployed in a central attack against NATO.
This also includes and commits some 14 divisions against Norway, some 13 divisions
against Italy, some 17 against the Bulgarian front, and another 17 in Eastern Turkey,

ARMBRUSTER: I see. I think the General's point is well taken, because in
my statement for Western USSR I was talking about Belorussia and the area as far
east as the Moscow line to the Yasinovataya, not the divisions east of the Moscow
line or the northern units. These are more than 600 miles away, It takes a longer
time to get them in. '

RUSSELL (Hq., Dept. of the Army): Skipping the first portion where you
developed the holding forces and so forth, and into the second, I believe your study
was directed mainly at developing a rationale for having a rapid emplacement capa-
bility for fortified bunkers or similar emplacements. I'd just like to point out that
for several years we have been investigating this type of structure, and I believe your
figures are somewhat conservative, that we can put them in faster and cheaper and
have a much wider range of possible material already evaluated. I can come up
with designs which could be used on very short notice.

ARMBRUSTER: I don't doubt that. As I said before, what I was doing was
taking stuff from corporations which I am sure you could do a lot better,

RUSSELL: I am just saying that I believe your figures of $56, 000 apiece, and
several days to put them in, are conservative. You should be able to put them in
with hand shovels and readily available explosives.

ARMBRUSTER: I defer to the engineer.

SQUIRES (LRL): I wonder if you'd like to extend your comments about vulner-
ability to a nuclear strike to the vulnerability of our present posture in the peacetime
casernes. This kind of idea might be extended to protecting them.

ARMBRUSTER: Protecting them in the casernes?

SQUIRES: Yes, in our present peace time posture.

L
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ARMBRUSTER: Again, we haven't looked into this, so I can't give you a
definite answer; but actually the concentration of troops is so heavy there that it
might be worthwhile to fire at these casernes even if they are hardened, I don'
know how you could harden them sufficiently to withstand direct fire. I may be
wrong on this, but the forces are really concentrated heavily in some of these
areas—I would not want to try to make shelters for them, particularly since I would
assume they would have to be deployed if they are going to be useful in a time of
crisis.

&
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General David A. Burchinal
Hq., US European Command

QUALITATIVE NUC LEAR WEAPONS RE QUIREMENTS
FOR ALLIED COMMAND EUROPE

It is a real pleasure for me to attend this Symposium, renew old friendships
and, further, to share with you some personal views concerning tactical nuclear
Wweapons. This symposium comes at a particularly opportune time; actually, it's
long overdue,

the last five years only one improved tactical weapon, the Mk 61 bomb, has entered
the stockpile. We who are concerned with trying to make deterrence continue to
work for us and for Allied Command Europe have noted a steady erosion in tactical
Aucliear capabilities, and there are now serious gqualitative deficiencies in our stocks
of weapons, I will talk about these qualitative requirements a bit later, but I would
first like to focus briefly on the threat environment we work in, our capability to
counter this threat and, in this context, what is on the books as NATO strategy and
some of our options {see Figure 1),

Contrary to the public statements and euphoric daydreams of some US and
European theorists, the threat toc ACE has in no way abated over the past years, and
Ve see no signs that point toward a reduced threat in the future. Just the reverse
is true,

The Warsaw Pact military threat to ACE is composed of strong, flexible,
well-balanced ground, air, and naval forces. These are deployed well forward and
are particularly concentrated against the central region of Eurcope. As a result of
this forward stationing on or near NATO borders, the Pact is today in a position to
attack with little or no warning. The Soviets might choose, of course, to deploy
additional forces first, under cover of exercises, or they might even mobilize; they
did both Inst summer in preparation for Crechoslovakin,
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Figure 1

Pact theater forces located and probably earmarked for operation against the
critical central region of ACE constitute about 60% of the total Pact forces (see

Figure 2).

Figure .2
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The Soviets have made significant improvements in their general-purpose
forces over the past five years; among these are the introduction of new and
improved weapon systems such as the FROG 7, a new wheeled vehicle for SCUD B,
improved FISHBED aircraft (F&H), and guided missile equipped helicopter ships
(see Figure 3).

Figure 3
The Soviets have paraded and apparently initiated deployment of a road mobile

missile system, which we call SCALEBOARD {see Figure 4},

SCALEBOARD - $5-12
i

WARHEAD 1,000-2,000 LBS
ACCURACY .25-.5 NM

Figure 4
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At present, the missile associated with the SCALEBOARD, the liquid fuel SS-12,
has an estimated range of about 500 nm, and thus would be considered as a short-
range tactical support system. However, the Soviets have stated that this missile
has a range of 'thousands of kilometers, " and units of this type missile are sub-
ordinate to the strategic rocket troops. Therefore, there is a possibility that the
SCALEBOARD or a version of it is an MRBM,

While the Soviets continue to recognize the essentiality of strategic attack
and defense forces and are investing heavily in them, they now show increasing
interest in improving the capabilities of their general-purpose forces to meet con-
tingencies short of general nuclear war. This interest seems to be in part a re-
sponse to past developments in US and NATO capabilities, to US advocacy of flexible
response, to some restiveness on the part of their East European partners in the
Warsaw Pact, as well as persistent Chinese hostility.

The Soviets formerly assumed that any general war with NATO would begin
with a massive nuclear exchange, and planned that, in the aftermath of such an ex-
change, their forces would advance rapidly to seize critical objectives before NATO
forces could recover from the destruction and disorganization caused by nuclear
strikes. In recent years, however, Wargsaw Pact military exercises have been
using a significantly different scenario, based on the assumption that war with
NATO would be preceded by a period of high tension, providing sufficient warning
to permit the mobilization and deployment of Pact forces. The war would begin with
a NATO conventional attack, Warsaw Pact conventional forces would defeat this
attack, causing NATO to resort to the use of tactical nuclear weapons. Then the
Pact forces, reinforced from the USSR and using nuclear weapons, would launch a
counteroffensive that would overrun NATO Europe. It is particularly notable that
no strategic nuclear exchange is taken into account in this scenario. We believe
that these recent exercises are indicative of Soviet emphasis on developing capa-
bilities to wage war in Europe using conventional weapons to the maximum extent.

Soviet doctrine concerning conventional wars has recently been modified.
Until the early 1960's, they dismissed the possibility of such wars between major
powers, holding that nonnuclear wars would almost certainly escalate. In a July
1967 article, Marshal Ivan Yakubovskiy—Soviet First Deputy Minister of Defense
and Commander of Warsaw Pact forces—confirmed that flexible response is now
accepted Soviet military doctrine. The article does not appear to be a call for
more conventional forces; rather, it confirmg the Soviet position on a balance of
nuclear and conventional forces to meet the requirements for both muclear and non-
nuciear war.

This, then, is, in general terms, the doctirine which places the nuclear threat
to ACE in a perspective, particularly as it affects the central region. This threat
has not moderated over the last 20 years but, rather, has become more varied and
more intensive as the Soviets come to grips with some of the same problems as
those that concern us in ACE.

Now let's consider our strategy and capabilities to respond to this threat.




Following the formation of NATO in 1949, the military strategy of the
Alliance relied heavily on the nuclear weapon deterrent power of the United States
and the United Kingdom. This was called by some the "Trip-Wire" philosophy,
and it embodied the concept of immediate NATO nuclear retaliation to major Soviet/
Warsaw Pact aggression. This strategy was formally set out in a NATO Military
Committee document, MC 14/2, issued in 1957,

In May 1967, the NATO defense ministers, in defense planning committee
sessgion (that is, without France, or what is sometimes called "The Fourteen" ,
adopted, at the urging of the United States, a new "Political Guidance" directive for
NATO,

This 1967 decision was a "key" one, since it is now the basic political guid-
ance for the development of all NATO military plans,

This revised guidance adopted by the defense ministers highlighted several
significant propositions for military planning,

The defense ministers did not ignore the possibility of major aggression, but
indicated that the threat was maoderated,

Secondly, the ministers gave the military authorities planning guidance to the
effect that political tension of several weeks, if not months, would precede
aggression—and give us warning of attack, It is fair to say that the military in
Europe accepted this judgment reluctantly, and there is Now growing eoncern in
political circles with the validity of trying to use political indicators (which everyone
agrees may exist in any situation) ag a substitute for usable military warning, or as
a reliable motivation for timely political decision,

Thirdly, the ministers told the NATO military authorities to base their force
planning on level, or declining, defenge budgets, and this at a time when all Pact
nations were showing significant increases in their defense budgets. In effect, the
defense ministers were directing SACEUR (and SACLANT) to do mdre with less,
and to do it in a political environment of detente and declining defense budgets.

One of the centerpieces of the defense ministers! meeting in Brussels four
months ago was a re-examination of this 1967 guidance in the perspective of the
Czech invasion and other political-military developments, By and large, we think
the results of that session somewhat more realistic; at least the agreed words and
papers point in the right direction,

In discussing the threat last May, the ministers did take note of increased
Warsaw Pact capabilities.

The notion of political warning was affirmed, although the dangers of too heavy
reliance on it were acknowledged, This was a welcome shift in emphasis,

The key operative passage addressed in this review of the 1967 guidance—at
least as far as we were concerned—was the guestion of defense resources. The
Allies resisted acceptance of a 4-percent figure as a stated goal for real increases
in defense budgets in the 1971-75 period, They did agree, however, that force
proposals for the period should be based on the assumption of a "moderate overall



rate of increase in currently planned defense expenditure on NATO account .. N

Whether the nations provide the increases remains to be seen, but the new resource
guidance is at least a welcome change from the prognosis made in May of 1967,

Regarding strategy, the need for flexibility in military responses was soundly"
reaffirmed.

While the political guidance of two years ago has thus been modified, the
changes do not alter NATO's current strategic doctrine, This strategic concept
derives from the attempt to provide the flexibility of military response which the
ministers called for in 1967 and reaffirmed just last May. It was formalized by the
military committee in a document called MC 14/3, approved in December 1967, To
carry out that newly enunciated strategic guidance, SACEUR last year made ex-
tensive revisions in his emergency defense plan, Some of the key elements of the
directed strategy are:

a, Its emphasis on deterrence to any level of aggression;

b. Its incorporation of the notion of political warning
time; and

c. Its formal adoption of a doctrine popularly—if some-
what inaccurately~called "flexible response,"
Incidentally, General Lemnitzer did not like the
description of NATO's strategy as "flexible response, "
saying it connotes gradualism, and he would not use
the phrase,

The 1967 concept envisions three types of military response open to NATO, as
listed in Figure 5,

NATO
STRATEGY

MILITARY RESPGCNSE

* DIRECT DEFENSE
* DELIBERATE ESCALATION

* GENERAL NUCLEAR RESPONSE

0
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One or more of these courses could be used to meet any specific contingency,
The strategy requires that the direct defense response be appropriate to defeat
aggression on the level at which the enemy chooses to fight, with deliberate esca-
lation an option if an attack cannot be contained through direct defense. Direct
defense, as used here, is substituted for forward defense, and while NATO planners
ingist that it will occur as far forward as possible, there is some inference that
geography may have to be traded for time. It is important to note that nuclear
weapons are not ruled out and might be used in executing any of the responses listed
here,

While not ruling out the use of nuclear weapons, implementation of the revised
strategy does require improved conventional means. To implement the appropriate
response feature of the NATO strategy, it is obvious that competent and sufficient
conventional forces are required, and almost equally obvious that they are not now
In being. The analysis of how competent and what is sufficient'obviously involves
some highly subjective value judgments, '

When we look at ACE strategy and the forces available to execute this strategy,
then compare these with Warsaw Pact forces and capabilities, we find little comfort.
In order to successfully execute this strategy in the face of superior odds, the use
of tactical nuclear weapons might have to be considered very early in the conflict.

As General Lemnitzer stated to the NATO military committee, in one of his final
appearances as SACEUR, "Conventional combat for more than a short period would
not be possible. We are faced with hard, concrete, serious logistics deficiencies

which will prevent a sustained conventional defense, not just limit it, "

Various nuclear options are open to ACE, which in turn dictate the types of
nuclear weapons that we require. As I discuss these options, keep in mind the
basic and all-important fact that SACEUR's mission and strategy are defensive,

In demonstrative use of nuclear weapons, which is, incidentally, a popular
subject today for study by the NATO nations, political objectives would clearly
dominate the military ones. The aim would be to demonstrate NATO!'s willingness
and determination to resort to nuclear weapons if necessary, and thereby dissuade
the Soviets from further military actions.

The target for a demonstration might be selected to eliminate or minimize
risk to enemy or friendly forces or civilian populations or to destroy a military
target. The military or tactical effect of the strike, however, is likely to be a
secondary consideration,

By selective release, I refer to the use of nuclear weapong-one or a few—in
a given situation to respond to a specific threat. In terms of current Alliance
strategy, the selective release option might well be the first one that NATO would
have to face in a real war; and it's precisely the first-use situation that could be
the most difficult from a political point of view. '

The political judgments, of course, involve very substantial issues, and aren't
made any easier by the fact that in NATO the "Selective Release" consideration and
decision may well be discussed in multilateral forums—this was established in the
famous Athens Guidelines of 1962 and reviewed by the NATO Nuclear Planning
Group earlier this year in London. As you can imagine, the Scandinavians might

T1

AR




Lle),

well take a different view than would the Greeks or Turks, of whether a deterio-
rating military position {in the Thrace area, for example) required selective nuclear
release,

The option of using nuclear weapons under a set of limitations or political
restraints doesn't fit the demonstrative option. It refers, as an option, to a more
advanced stage of tactical nuclear warfare where weapons might be used with con-
straints or limitations by kinds of weapons, classes of targets, or geographic
areas,

I think there are some advantages and some dangers in these kinds of re-
straints. One can, by setting up nuclear rules of engagement, perhaps facilitate
the timely release of certain kinds of nuclear weapons to enhance their military
value, Atomic demolitions and antisubmarine and air defense weapons come to
mind in this regard. Their characteristics and method of employment make them
pretty clearly distinguishable from, say, strikes by artillery shells and aerial
bombs. On the other hand, limitations on kilotonnage to be applied, or on the kinds
of hostile installations that may be struck, probably have value only in a very gross
way. We certainly can't go much beyond the nuclear threshold with any assurance
that the enemy can get the message we are trying to convey, or to make refined
readings of the pattern of our nuclear attacks or, for that matter, that he can
recognize that our strikes are limited to warheads of less than a certain kt, or
that we're minimizing damage to population centers. These kinds of criteria may
have important humanitarian, psychological, and political justification on our side;
it could be fatal, however, to believe that the enemy can be relied on to recipro-
cate with corresponding restraints.

It might be feasible to gain some political advantage from geographical con-
straints., Here I refer to such possibilities as withholding strikes against selected
Warsaw Pact satellites, to achieve the political and military aim of their getting
out or staying out of the fight. Determining the utility of exercising this kind of
restraint requires a first-class crystal ball, much better than our current model,
and achieving the desired aim would require a coordinated political-psychological-
military campaign, Some carefully drawn and reliable counteractions must be
planned to reduce the possibility of a disastrous mistake by the Pact if they should
use the initiative we've passed to them in such an action/counteraction game,

The general-use tactical nuclear option—that is, the unlimited theater nuclear
option—ig a difficult one in which to find a consensus. Some might define it as a
brief moment on the way to a full-scale strategic nuclear war, a way that we
destined by the first selective release. Others might argue that general use of
tactical weapons without political approval in each case or class of cases would
never be allowed, and thus there is no " general-use" option. A third group might
argue that widespread tactical use of weapons represents a possible alternative to
full-scale nuclear warfare and, as such, is a distinct controllable step on the ladder
of escalation. Finally, one could argue persuasively that this option is no longer
available to us with our existing tactical weapon systems, and that this escalatory
option is one where ACE is at a disadvantage, -
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The use of nuclear air defense weapons to defend naval forces provides a good
illustrative example. To allow for timely reaction by a carrier task force to a
major air attack, the commander might be authorized to resort to nuclear air de-
fense means, under specific and prescribed conditions, if the survival of his force
is at issue, and, in his judgment, the prescribed conditions are met.

Summing up these nuclear options, I'd stress these characteristics of the
nuclear policy environment in which we live:

a.  The multilateral political desire for involvement in
the nuclear decision-making process is very great,
and will remain so,

b.  Military and political considerations in the use or
non-use of tactical nuclear weapons more often tend
to contradict each other than to coincide.

¢. The political impact of our nuclear options depends on
what the enemy thinks, and we must be careful that
we're not substituting our attitudes for his when we
assess our options.

d. Finally, there is a large risk of deluding ourselves
and/or paralyzing our capability to act by over-
structuring and excessively refining the nuclear
decision process.

With this background, let us now turn to the types of tactical weapons systems
we feel are required to support SACEUR's mission.

First, let's consider field army support systems. There is no question in our
minds that the area most needing improvement in ACE is support of the land battle,
Over half of the weapons currently allocated to USCINCEUR are over a decade old
and represent, at best, the technology of the mid-1950's. They are rapidly be-
coming antiquated and obsolescent. These weapons include the Hone st John,
Nike Hercules, and 8-inch howitzer, all of which are used by both US and non-
US forces, We question how long our NATO Allies will be willing to support weapons
systems which obviously do not represent the current state of the art. In fact, we
have already seen signs that they will not support them. TLast April, the FRG re-
duced by 25% the number of Honest John launchers in their force structure.
Among the reasons cited for this action was the obsolescence of the system. Nike
Hercules falls into the same category; it was introduced into the US inventory
about 12 years ago, yet our program in ACE is still incomplete, for various
reasong, and may never be complete., As the types and capabilities of Pact forces
increase, the Nike Hercule s will become more and more ineffective, and yet
there is no nuclear surface-to-air munition in later stages of development to re-
place it. SAM-D is mentioned as a replacement, but we see no action to make us
believe it will be available in the next five years. We cannot effectively counter
today's threat, let alone the future threat, with yesterday's weapons. Falcon,
the only nuclear capable air-to-air missile in ACE, is phasing out as F-4 aircraft

replace the F-102, '
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We need improved air defense systems, both surface and air launched, to

better our defensive posture (see Figure 6). We need to move out in developing

SAM-D or a comparable system, and at the 83ame time develop an air-to-air missile
to replace Falcon. We also need a replacement for Terrierand Talos, which

I'11 discuss later.

*
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Figure 6

The 8-inch howitzer (see Figure T) is an accurate, responsive, and necessary

system, but it presently has warhead limitations., The current warhead requi
_extensive preparation, which obviously reduces

its responsiveness.
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| PELETED . We need a warhead with unlimited shelf life, and

or no maintenance required, and one that can be easily destroyed or rendered

useless in an emergency, We also need a cheap round, which admittedly is some-

what of a paradox. It is, however, a fact of life that future qualitative improve-

ments will have to be achieved with economy in mind, Nonetheless, if we really

mean to improve our capabilities to counter the threat, then we must be willing to
pay the price. :

We also believe that improvement in the 155 mm ho_w:i.tze'r (see Figure 8)
nuclear round is required. The 155 is an extremely valuable system because of its

mobility, responsiveness, and ability to provide accurate, close-in nuclear support.

It is the backbone of our division fire support. It has, however, a yield limitation
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I think it is apparent that the success of ACE's defensive strategy is dependent
upon being able to delay and contain a Warsaw Pact attack as far to the east as pos-
sible until such time as ACE can reinforce its engaged forces. In large measure,
this delay will be dependent upon the successful implementation of barrier plans.
Present barrier planning envisions the use of great masses of materials. For ex-
ample, the Seventh Army barrier plan alone requires 535,000 antitank mines, over
2 million antipersonnel mines, 1,3 million feet of detonating cord, and many tons
of miscellaneous other material including almost 60,000 km of barbed wire. This
material must be moved by train from depots west of the Rhine River to the vicinity
of emergency defense positions, which requires the use of up to 16 trains and will
take about 90 hours. Barrier planning also envisions the use of ADM's (see Fig-
ure 9), but sufficient conventional barriers must be maintained to accomplish the
mission should ADM use not be approved. The logistics of this requirement are
staggering, Present ADM planning is limited by the character of available ADM's.
Today's ADM's possess 1o rapid burial means; thus, surface bursts must be em-
ployed, since insufficient time would be available to prepare holes for ADM!'s,

True optional employment is lost—or could be. Surface use of ADM's is undesira-
ble, as it results in unwanted collateral effects, provides less than optimum obsta-
cles, and necessitates the use of a higher yield than would be required if burial
were possible. We need some rapid means of burying ADM's and, along with that,.
ADM's designed to withstand optimum burial. ‘

Figure 9

We need a better ADM, one which accurately reflects the current gtate of the
art, one which eliminates the present undesirable features. It should have select-
able yields, with the higher yvields incorporating suppressed radiation. It must
be lightweight and man-transportable. It must be capable of deep burial for ex-
tended periods of time. Further, it must possess a remote, wireless command
and control capability, responsive to direction by surface or airborne commands
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at extended distances. This same command and control capability must extend to
the permissive action link device, Finally, the ADM should contain antitampering
devices and a nonnuclear self-destruct capability.

While a barrier planned around the use of ADM's would measurably lessen the
cost of an effective barrier in terms of material, manpower, and time, we must
plan for conventional barriers because of the uncertainties associated with the
present ADM's, However, we believe that many of these uncertainties, both military
and political, could be overcome by the development of advanced munitions pos-
sessing the features previously indicated.

This covers the ground systems needed in direct support of the field army,
L.ance, the replacement for Honest John and Sergeant, isin development,
and if fielded in sufficient quantity should provide a major improvement in our

capabilities,

In a tactical nuclear war in Europe, SACEUR and his major subordinate
commanders will depend heavily upon tactical air for extended attack and inter-
diction—bhoth to counter the longer-range nuclear threat facing them and to isolate
the battlefield through rear-area disruption and interdiction, Armed or strike
reconnaissance will be required to locate and destroy mobile or imprecisely located
nuclear targets, and to strike at direct supporting targets beyond the range or
capability of the ground commanders! organic delivery systems,

We presently have a fairly wide range of air-delivered weapons and yields
available to accomplish the preplanned interdiction and scheduled strike programs,
but we lack highly-accurate, all-weather, air-delivered weapons, an essential re-
quirement for today and the future for closer support, for specific interdiction
targets, and for armed strike reconnaissance. Because of delivery CEP's associ-
ated with today's systems, it is necessary to program multiple or repetitive strikes
and higher yields in order to assure the desired degree of damage. We need to
develop highly accurate, all-weather systems which will permit the successful
nuclear attack of targets utilizing fewer weapons and lower yields. Limifation of
damage or damage control must be an important aspect of nuclear planning, since
much of the area of tactical employment is NATO territory, To accomplish these
ends, several types of weapons are required,

We need an earth penetrator (see Figure 10) designed for both internal and
external carriage for delivery at subsonic or supersonic speeds, Such a gystem
should achieve a combat CEP of 100 feet or less, have a dial-a-yield capability,
and be capable of penetration to optimum depth for cratering based on yield. Such
a weapon would be very effective against land or underground point targets requiring
severe earth shock or cratering, such as bridges, missile silos, and runways, It
would also be very effective employed against targets near populous areas where
collateral effects must be minimized,

We are also interested in penetrator offshoots, such as Bayonet (see Fig-
ure 11), which offer highiy accurate CEP's. With such a system we could attack
point targets currently suitable only for ADM's. In fact, an all-weather Bayonet
could be employed to assist in denial operations, should an ADM barrier for some

reason not be completed,
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In order to reduce attrition rates of tactical aircraft employed against
heavily defended targets, there is a real need for all-weather stand-off weapons
(see Figure 12) sufficiently reliable to permit the probability of launch with an
escape capability, Such a system should have a range of greater than 40 nm after
releage, should provide a dial- a-yield capability, and achieve a combat CEP of
100 feet or less. Even a modest reduction in attrition rates would provide large
dividends in the form of additional sorties. Further, it would reduce critical time
over target conflicts in the nuclear strike plan and reduce pilot and aircraft ex-
posure o nuclear fallout,

<) BT
Lilairh
| SECRET,

Figure 12

On the naval side, we need an advanced surface missile system (see Figure 13)
to update the capabilities of the fleet and replace the Terrier /Talos. This im-
proved surface-to-air/surface missile system should have selectable yields up to
10 kt. It would be launched by surface units (destroyer or larger) against naval
surface combatants, aircraft, and missiles.

There is one final long-standing ACE requirement that I wish to mention: A
requirement for a European-based NATO missile system to counter the consequential
and modernizing Soviet IR/ MRBM threat to the theater.,

These factors have causged the emergence of a probable adverse asymmetry in
our overall NATO strategic nuclear posture vis-a-vis the Pact which poses a grave
threat to NATO Europe; i.e., a growing capability for the Soviets to exploit their
strategic nuclear parity—or even superiority—by " decoupling” their IR/MRBM
forces from their intercontinental nuclear forces for use as a separate and viable
nuclear threat to ACE, We in NATO Europe have no comparable weapon system
physically located in Europe with which to counter this threat. Only our external



Polaris and Minuteman missiles, and a very few obsolete V-bombers and SAC's
B-52's, can attack these Soviet IR/ MRBM!'s, and their coverage of this threat to
Western Furope is spotty, incomplete, and (in some instances) untimely.
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Figure 13

The Soviets obviously recognize the inability of our European-based nuclear
systems to attack their IR/MRBM's. If the Soviets come to believe that they have
effectively matched the US at the ICBM/SLBM level, they may think that they can
use their IR/MRBM capability to threaten or strike Western Europe, without a
genuine risk of response by US external forces. In the face of such a threat, and
with no comparable or credible deterrent capability on our side, Western Europeans
are clearly exposed to and might succumb to IR/MRBM blackmail, We continue to
think it wise to develop and position in ACE a comparable or improved weapon
system, capable of countering this Soviet MR/IRBM threat to Western Europe. This
system should be, nominally, under the operational command of SACEUR, though,
of course, subject to the President's release authority. We think this is needed to
improve the credibility of our European commitment. This system must convince
the Soviet planners and, equally important, our European Allies, that Russia will
not be a sanctuary in a nuclear attack on Western Europe—even if external US
forces are, for any reason, not invoked in a counterattack,

We see the characteristics of this system generally as follows: it would be
carried by a highly mobile system, fully transportable, with missile ranges up to
2000 miles., The weapons yield would range from 10 to 200 kt using multiple war-
heads. It would be launched from a transporter/erector vehicle containing its own
command post directly responsive to directives from the major commander, and
with an integrated arming system, directly responsive to remote enabling authority.
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In summary, gentlemen, I have outlined the threat as I see it, our capability
to respond to this threat, and our weapons requirements to increase the flexibility
of our response. Our nuclear commitment to NATO is clear and unequivocal and
has not changed since first enunciated in December 1957. As you may recall, at
that time a communique of NATO heads of state established stocks of nuclear
weapons in Europe which would be readily available for the defense of the Alliance  * ;
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While our commitment to NATO has not changed, weapons technology has
changed—the Soviet nuclear posture has changed dramatically—and we must make
better use of our US technical capabilities to provide us with increased flexibility,
greater options, improved weapons capability, and better response potential. This
is not the "whole" of our job, of course, for we need better concepts, strategies,
and control systems—but the starting point I want to emphasize to this audience is
the need for better, newer weapons.

KR

I am convinced that tactical nuclear options are meaningful only so long as the
United States is superior at each succeeding stage of possible escalation, that is,
no matter how the escalation goes, the US and NATO come out better than the
Soviets and the Pact. Our capabilities relative to the Pact's have declined so
steadily that any superiority beyond the battlefield is extremely doubtful,

I firmly believe that the ACE nuclear program has played—and will continue
to play—a major, if not the dominant, role in the maintenance of relative peace in
Europe. Although it has involved a major expenditure of US resources for the past
20 years, it has been a significant, highly visible part of a credible US nuclear
deterrent, Also, in my view, at least, this tactical nuclear program in US ACE
remains the single most unifying element in NATO. But our ability to underwrite
the security of NATO Europe (or our own security, for that matter) with our ex-
ternal nuclear forces and our aging tactical delivery capabilities is rapidly di-
minishing (if not already inadequate) through obsolescence and lack of required
capability, '

If we are to ensure that the Alliance remains viable, and the US nuclear
deterrent remains credible, we must reverse our apathy toward nuclear improve-
ments; we must launch a determined program in weapons developments and weapons
improvement to meet our present and future requirements. We cannot rest on the
laurels of 20 years of relative calm in NATO Europe; and we cannot continue to
face today's or tomorrow's tasks and threats with yesterday's capabilities,



Question and Answer Period

McDONALD (LRL): I was curious about your mobile missile system for
Europe. Of course that has come up, off and on,over the last 10 or 15 years, and
usually it gets short-circuited. How do you feel the Europeans would respond to the
installation of such a system?

BURCHINAL: There are a couple of comments we might make. One, the
French are putting in a ballistic missile system, not mobile, but in hard silos.
Second, we should bring the Europeans face to face with the hard relationship that
exists today between strategic forces, recalling Mr. MacNamara's statement in
San Francisco two years ago, that strategic nuclear forces can be depended upon
to deter only their own employment and they don't go much beyond that—and that
their employment is, in fact, an incredible action and you can't build a credibie
strategy on an incredible action. You point out, too, the real possibility of a de-
coupling of the IR/MRBM, which we always said we would underwrite with external
forces, and it doesn't take a mathematician to tell you that we aren't doing that
today. I think you would receive a reasonable degree of acceptance. In the past
when we were told it was politically not acceptable to NATQO Europe, we were told
this in the context of our own people going to them and saying, "You wouldn't want
a horrible weapon system like that deployed on your land, would you?'' And they'd
say, ''"No, no, of course we wouldn't. "' I think with a positive approach this could
be an acceptable system. Particularly attractive, I think, would be that part of the
proposal which puts it under SACEUR's operational command as a2 European system,
and takes the Soviet out of the sanctuary category as far as the European war is
concerned. [ think that is essential.

McDONALD: I was curious to know if the implementation of that plan might
almost demand that the European nations desire or require an antiballistic missile
system, since they are now more attractive targets than before.

BURCHINAL: Not necessarily. The worrisome things in the equations are
their asymmetries. If you have an asymmetry in, let's say, our external forces
SAC and Polaris and the Soviets' ICBM's and subs, and you have a total asymmetry
at the IR/MRBM level, and you have a substantial superiority in favor of the Soviets
at the tactical ballistic missile level and at the longer range rocket level, and then
a total superiority of US-NATO in the battlefield tube delivered type weapons, it's
these asymmetries that create instabilities and make the course of a possible con-
flict difficult to determine and reduces the decision makers to indecisiveness. What
I am looking for is a missile system that will counter and stand-down the Soviet
option to decouple and use his IR/MRBM. I want to work under that level of violence
in terms of military forces that NATO Europe builds to maintain its deterrent and
stability against the Pact forces; and we can do it below that level.

COTTER {(SLA): Could you tell me what the attitude of the West Germans might
be to the ADM and in particular to preemplaced ADM's?
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BURCHINAL: Yes, I think we may be able to get a better answer to that in
anether presentation. The Germans are not enthusiastic about the present ADM:;
it iz 30 constrained and limited that I don't blame them. I think they would be much
more lisely to accept an effective ADM barrier plan, let's say, with the kind of ADM
that I taliked about and most of which I think is moving into the design phase now. It
doesn't necessarily require preemplacement; it might require some preparation of
emplacement sites or holes, but not even that necessarily, because we can dig holes
pretty fast these days. The new ADM could be reserved for forward employment or
deployment during a period of some tension or some warning. At the present time,
a5 You may know, we can't even move the ADM's out of the rear areas without
spectiic guidance and approval from back home. So they are almost in an unusable
category at the present time. I know at the German military level we would get sub-
stantial acceptance of this ADM level employment and concept. It would have to
follow through on the FRG side that they alsoc develop evacuation plans to move the
civilian population out of the barrier zones, though they may be heading for the rear
preity fast anyhow.

LOLRY,(R_“EQ Is it a military or a political consideration that requires a

mobiie rather than a hard, fixed bailistic missile, or a mix of both, to attack the
Soviet missiles?

BURCHINAL: Both.

ETHRIDGE (Aberdeen): You have described the large imbalance of forces.
Because of the time reguired to develop weapon systems this imbalance may become
even vorse. Do you feel thet this situation provides a very strong temptation for the
Soviets to consider invasion now or within the next few years?

BURCHINAL: No, not now nor for the next one or two years. I think that before
we see the Soviets venturing into the center, they will be more active on the flanks.
[ think they are pretty afraid of the center today; the balance there is a very delicate
one.  Depending on how that adventurism goes, we may well see an increased appetite
to begin to probe a bit in the ceniral part of Europe. I might add that I am not very
encouraged about our ability to do much about that at the moment, either. Their
capability for operations far ‘rom their own homeland is growing; their presence in
the Mediterranean today is really impressive. I see that as a forerunner to their
branching out, creating peripheral issues, not directly confronting NATO, not di-
recily con’ronting the US, but working through a proxy. Then, depending on how
that goes, they perhaps will develop a greater appetite. So I think we have time.

“IRARD (RACQ): From the two graphs you showed us of ICBM and SLBM trends,
[ras the conclusion that in effect the Soviets did not accept the offer of parity. If
this is true, then I, at least, understand a little better the current craze for some
sind of arms limitation agreement negotiated essentially this calendar year, or we
will be faced with very unpleasant alternatives for programming. Do you agree with
this, -ir?

BURCHINAL: Tota 1ly.
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THE CHANGING CONTEXT

The theme for my "sermon'' here today is that there is always a changing
context vith which we must contend, and for each generation of contenders, the
pest jooks attractively simple, the present unpleasantly difficult, and the future
dangerous or impossible, or even impossibly dangerous. Despite any inborn
hostility, man's evolution reflects adapting to contextual change. National evolution
is necessarily similarly conditioned.

My purpose today is to identify a context within which the use of tactical
nuclear wveapons—or the kinds of operations usually associated with such weapons—
might become more obviously relevant to the environment within which we find our-
and therefore more demonstrably rational to decision makers at national

selves,

level,

To do this, T must—as I view the problem—start by saying that the power
relitionsiips around which we constructed our concepts of strategic and tactical
nuclenr operations are drastically changed from what they used to be. Thus, the
establizred understandings of these operations demand, as a minimum, review and
more likely—if we decide the terms continue to be useful—significant adjustment,

vhile T do not mean to call into question the framework which structures our
syvmposium, [ am suggesting that we need to examine very carefully what we mean
bv "tactical” nuclear weapons and the continuing relevance of what we have under-
stoud when we used this description.  We might recall that "strategic” bombers
and "tactical” fighters have effectively performed seemingly reversed roles in
South East Asia. Perhaps it is not or should not he restraints on hardware, target,
or geography which are given importance as criteria; perhaps constraint on ob-
jective is more properly the determinant, The very nature of nuclear weapons
necessarily gives their employment a strategie significance; this employment may

concurrently have tactical valuc,
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Hence, while I will talk most about nuclear weapons that fit within the category
we have called "tactical, " I suggest that in talking about them I must necessarily
give primary attention to a role and impact that are essentially strategic. Such
latitude of discussion seems essential, since such weapons may find important
applicability beyond the battlefield itself—in what I would term "'selective nuclear
operations, ' By selective nuclear operations, I am referring, at this stage very
generally, to operations of strategic value conducted at levels below ail-out effort.

In this sense, selective can refer to targeting, mode of delivery, purpose, or
desired effects—in short, taking full advantage of every option technology affords

us. The important distinction here is that such operations are specifically con-
ceived of, developed, and carried out so as to achieve strategic, but limited,
objectives. The concept grows from an attempt to recognize that simple solutions
like total defeat and unconditional surrender may not be rational goals if the op-
ponent has a true assured destruction capability. That recognition makes it a matter
of utmost concern to find ways of fighting which exhibit a better trade-off between the
degree of influence upon the enemy and the degree of risk involved in exerting that
influence.

I must emphasize that the concept of selective nuclear operations is not in-
tended as a replacement for other nuclear options, but rather as a complement to
them. Considering our nuclear capabilities in terms of strategy options—or broad
mission and employment categories—it has been the practice in recent years to
identify three main options. These are Assured Destruction, Damage Limitation
and Theater Operations. I regard "selective nuclear operations" as a fourth major
strategic option which sits well alongside these other three employment groupings.
It will be apparent from my subsequent remarks that I do not regard these groupings
as mutually exclusive. Rather they are overlapping and ought to be mutually sup-
portive; certainly the last two of the four options must include an important portion
of what we have called tactical, With these basic characteristics of selective
nuclear operations in mind, we can examine the case for the relevance of this
strategy option to the realities of the present international environment,

In order to delineate the need for a distinet alternative which has developed in
response to the political and military realities of the postwar world, I would like to
trace the development of our strategic policy through the postwar years.

A major factor in the determination of postwar strategic postures was the
growing desire to limit the Communist threat geographically, Known popularly as
the "policy of containment, ' this concept fit nobly into the traditional American
mold for defensive, nonaggressive strategy. Armed with a nuclear monopoly that
was to be surprisingly short-lived, American planners revolutionized strategy by
finding an effective defensive role for a weapon which seemingly was made ex-
pressly for the offensive strategist. If you will permit such a simplification, nuclear
deterrence was thus born of status gquo goals and moral preferences,

The "ultimate weapon' has served well in this essentially defensive role; yet,
it has paradoxically produced needs for complementary strategies of a quite differ-
ent naturc. The conflict in Korea was but one indication that the extreme character
of massive retaliation might prove incompatible with the often-undefined "line'' of
containment, Although the line remains relatively well defined in Europe, its nature
and location have proven less obvious in the Middle East, Southern Asia, and the
Caribbesn, The threat of Communist aspirations has taken on the more subtle
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cupressions of ideological and political expansion. The contemporary deterioration
of the monolithic nature once a characteristic of the "Communist Bloc" is bound to
produce future changes in our own policies. Political independence and economic
development have joined forces to produce nationalistic complexities within a
political world once simply and accurately described as "bipolar, " Strategic ad-
vantages once enjoyed by the US have been modified, if not overcome, by Soviet
advances, while vears of effort dedicated to achieving some system of nuclear arms
control continue to be frustrated by understandable preoccupations baged on national
security interests, These realities are complicating and will continue to complicate
the effort to construct meaningful military policies and capabilities while they make
it more urgent but more difficult to find ways to bring the great dangers of the
nuclear era under some form of workable control,

The 1960's saw one obvious effort aimed at overcoming the strategic short-
comings of overdependence on massive retaliation. The doctrine of "flexible
response' has attempted to provide a nonnuclear answer to major aggression. In
practice, however, it hag vielded some other, perhaps unforeseen, results.
"Flexible response' has come to mean almost exclusively "conventional response. "
Merely by having the obvious intent and capabilities to meet all lesg-than-ultimate
threats in a conventional manner, we have isolated our nuclear capability at the top
of the conflict spectrum, and it has lost much of its applicability to anything less
than total effort. Simply categorizing some of it as "tactical" does not seem
meaningful. In other words, flexibility has been equated or limited to conventional
action to an extent that ultimately inhibits flexibility,

This seemingly counterproductive outcome has been accompanied—even
accelerated—by developments in the military force relationships between the US and
the Soviet Union; here the most salient fact is the changed strategic nuclear balance,
Both the US and the USSR now possess secure second strike or Assured Destruction
capabilities. The Soviet leaders are fully aware of this condition which they have
sought so hard to achieve. They are likely to have drawn a fundamental inference
from the changed strategic relationship: that the United States might thus be
deterred from escalating to high intensity nuclear war in response to a Soviet non-
nuclear attack or limited nuclear attack.

We ought also to ask how the Soviets might view the impact of the changed
strategic balance on our allies, especially in the critical European theater. The
member nations of NATO—ourselves included—have been unwilling to maintain
sufficient nonnuclear forces to insure the defeat of an all-out conventional attack by
the “Warsaw Pact. Hence the threat of deliberate nuclear escalation plays a key
role in NATO strategy. We have been at some pains over the years to make sure
that the Russians were aware that, should a conventional defense prove inadequate,
NATO could reasonably choose to turn to nuclear weapons.

But what made a NATO nuclear response reasonable was that it was backed by
the strategic nuclear forces of the United States. In the face of that US deterrent,
the Soviet Union wag unlikely to respond to a NATO nuclear initiative in a way that
would result in the nuclear devastation of Western Europe. A large scale Soviet
nuclear attack on Europe, according to US declaratory policy, could bring full US
nuclear retaliation directly against the Soviet homeland. But in today's context, a
full retaliatory assault would pose a high risk of the consequent destruction of the
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United States. In other words, in a decision that never really could be made in
advance, in a decision seriously conditioned by the moment, the US may think twice
about making a full SIOP response to even a serious Soviet move in Europe. The
Europeans sense this; so do the Russians. This leaves the NATO nuclear option, as
it is structured today, with a less certain foundation and hence with inevitably re-
duced credibility in Soviet eyes.

The Soviet assessment of the situation, in sum, could be that not only is
there reduced probability of massive US retaliation to less-than-all-out aggression,
but that there is also a lessened likelihood of a deliberate nuclear escalation on the
part of NATO, The Soviet conclusion then might be that, while there remain obvious
and extremely great risks to any military aggression against NATO or other areas,
those risks are substantially less than they have been in the past.

I want to be very clear that I am not suggesting that the changed strategic
relationship and the presumably changed Soviet assessment of risks mean that
Soviet leaders are now more likely to initiate aggression or have a greater incentive
to do so. We are all aware that there are a number of influences which affect Soviet
behavior, and taken all together it would appear that the USSR has little to gain and
a great deal to lose from rocking the boat to this extreme. However, deterrence is
a structure that should be designed to hold up not only on a fair summer day but in
rough weather as well, No one can forecast with certainty what the future may hold
in the way of incentives for Soviet action or in the way of Russian perceptions of
threats against which the USSR might wish to intervene, We have recently been
reminded of that basic uncertainty by the events of 1988 in Czechoslovakia, the
Brezhnev doctrine, the assertion of a right to intervene in West Germany.

If we shift our attention to other areas—to the Far East, for example—we can
find that there too the changed strategic balance implies important shifts in the de-
terrence equation, It seems clear that over the next few years some modification of
our forward defense strategy in the Asian Pacific area is inevitable, With the likely
adjustment of forward deployed US combat elements and some shifting of defense
responsibility in forward areas to national or regional security forces, the deterrent
and backup role of US forces will take on new significance, Although our strategic
forces can continue to deter direct attacks on the US, in Asia as in Europe the nature
of this deterrent becomes uncertain as Soviet and Chinese Communist nuclear forces
improve and increase. It is probably apparent to the USSR, to Communist China, to
Japan, Australia, other allies, and to neutral states, as well, that we would enter
into an all-out nuclear war only as a last resort when the most vital American
interests were threatened, Therefore, against the backdrop of cur more massive
strategic response options, forces designed for application to theater problems of
deterrence or war fighting must have a range of nonnuclear and nuclear capabilities
to include a capacity for selective nuclear operations.

Moreover, in the future, US national authority may wish to have the option to
decouple theater threats from intercontinental threats—and this may apply, of course,
to Furope as well as other theaters, This would seem to require forces capable of
significant nuclear response but whose use clearly signals the intent to hold objectives .
limited. Given the growing independence of regions such as Western Europe and of a
state like Japan, it is conceivable that our allies themselves may desire some form
of decoupling, although their reasons and ours may be anything but identical.
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Threse evolving problems, both political and military, illustrate to some extent
fhe vressures for change, the need to rethink our strategic alternatives, For while
Aszured Destruction remains the cornerstone of national military strategy, it is not,
Nor can it be, the entire structure, Because our nuclear retaliatory capability in the
bast tus deterred a far broader range of opponent actions than we can now be sure it
will, there is a tendency te persist in attributing toc Assured Destruction a far wider
deterrent role than it can in fact perform, If we accept that mutual Assured De-
structicn abilities tend to counterbalance one another in the overall deterrence
equation, we must then recognize other possibilities, options, and forces which
muegt be dealt with, In an environment approaching mutual deterrence at the ultimate
level there may be more risk-taking and greater instability at a number of lower
levels, But it is precisely the military component of deterrence to these less-than-
all-out threats, and the means to deal with them, which has not been adequately de-
veloped,  To retain control in such an environment requires concepts—and forces—
that go beyond earlier views of deterrence. It will require a superiority in exploit-
abie, politically relevant, usable military power, It will require military force that
can be credibly threatened because it can be credibly committed to action, In a
sense it requires capabilities such that the National Authority can judge that the risks
oI the nuclear action would be less than those of the various military and nonmilitary
alternatives,

My remarks thus far have been focused upon an examination of the needs to
which our nuclear strategy must respond and upen the role within that larger frame-
work of a proposed new nuclear option. I should now go one step further and ask the
Guestions: "How must such an option be constructed, and in what ways should the
strategy be adjusted if we are to satisfly those needs?'" I.et me outline the criteria
which I think must be met, To begin with we must recognize that "selective nuclear
operations" refer to methods of nuclear employment designed to influence the enemy
fo terminate the conflict on favorable terms before the conflict reaches the most
destructive levels. Such operations should offer some prospect that they will de-
crease rather than increase the risk that the conflict will expand to high intensity
miclear war, They must offer the National Authority opportunity for tight control
over the conflict and especially limit the possibilities for uncontrolled escalation,

A second requirement of the nuclear options which we devige ig that they be
able to achieve their intended effect against an opponent who will retain significant
residual military power. In one sense it is just this condition which makes selective
nuclear operations a feasible option—the fact that the opponent possesses relatively
invulnerable second-strike forces eliminates the case for preemption by him,

For such options to appear reasonable to the National Command Authority, they
Must promise more than a competition in resolve by way of a war of nuclear attrition
or than a simple matching of attacks without strategic purpose,

The effectiveness of selective nuclear operations as an element of US deterrence
depends uitimately on Soviet belief in our capability to maintain a relative advantage
in an escalatory war of attrition, Should any exchange of limited nuclear attacks
cccur, the effectiveness of US forces in achieving their missions and the failure of
Sovict forces to do so would be the most convineing deterrent to any further such
attacks by the USSR, Foreknowledge on the part of Soviet leaders of the qualitative
superiority of US forces in selective nuclear operations would be likely to deter the
USSR from initiating a limited attack competition.

U
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Finally, these operations must imply or embody a reasonable and believable
strategy or "'theory of victory' which explains what the opponent can be expected to
do and why, and also provides verifiable checkpoints for confirming whether the.
strategy is working as expected.

These criteria suggest that an essential characteristic of selective nuclear
options is that they couple persuasive military actions to political objectives. They
would be paced as much by diplomatic and political events as by military consider-
ations—their effectiveness being related to roles of allies, international and domestic
opinion, and national objectives. These operations would require the coordination of
military plans and action with political and diplomatic effort to achieve a set of ob-
jectives far broader than strictly military ones: These coordinated activities seek
to reduce the opponent's perceived national interest in the crisis versus the risks
and possible losses; at the same time they increase his awareness of the depth of
US interest and commitment to employ effective force; they seek to gain domestic
and international support for US action and develop such pressures against the
opponent; they seek to insure for the United States and deny to the opponent critical
military support from other nations; they emphasize to the opponent that he is
vulnerable to our operations and that continuing hostilities will be increasingly to
his disadvantage; and they communicate to the opponent what we desire him to do
while signalling both the intent to limit actions and the readiness to terminate on
reasonable terms.

To achieve these objectives implies, on the military side, the discriminate
and controlled application of force to communicate demands and intentions clearly
and to achieve precisely specified effects—effects reflecting and supporting the
objectives of the National Authority. This means the development of a range of
forces and weapons usable for controlled, selective, and discriminating nuclear
attacks to demonstrate both resolve and the ability to coerce without pressuring
the adversary to launch massive attacks. Compared especially with forces for the
Assured Destruction mission, the functional orientation of forces for selective
nuclear operations would require significant design differences, Mobility, pene-
tration effectiveness, delivery precision, yield, and limitation on collateral damage
are examples of areas in which sharp differences would be discerned,

These considerations suggest that the success of such operations in terms of
achievement of their essentially political objectives would be in large part dependent
on the availability of what we might call focused-effect nuclear weapons. They re-
quire delivery systems providing extreme precision and reliability in target identi-
fication as well as delivery accuracy. Closely associated is the need for near-
certain target kill probabilities with minimal required sorties.

Some of the aspects of developing a selective nuclear option have been ex-
amined in a study effort bearing the name NU-OPTS and conducted within Air Force
headquarters with extensive assistance from our major field commands and the
RAND Corporation. The first part of the study, completed early in 1968, was con-
cerned with the impact of limited nuclear operations on the residual capacity for
performing the Assured Destruction mission. In the second phase of the study just
recently completed, the objective was to determine whether it was indeed feasible
within certain rather stringent limits on collateral damage and political and military
sensitivity of targets attacked to achieve precisely specified objectives with limited
numbers of attackers. The study systematically examined an arbitrary selection
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o reprosontative targets, attacked with a range of up to 75 weapons with the focus
on teebnical or purely military feasibility of target destruction, The finding was
that such operations are feasible: in other words, that we could attack point "X" in
the Zoviet Tinion, for instance, without causing collateral damage or involving US
loszes Levond the bounds set for the problem. Another part of the most recent
NU-OPTS study examined the political problems and requirements, and I will com-
ment on those a bit later, So far we have only made a start on the problem but we
have established to our satisfaction two crucial points which make it possible to go
on-that with forces now on hand or planned for the next three years, selective
nuclear operations would be operationally feasible and that within levels foreseen
they could be conducted without jeopardizing the US Assured Destruction capability.
We need a greater effort to determine what the most suitable sets of targets would
be for such operations and if necessary to design weapons tailored to such targets.

‘e may alsc conclude that the delivery systems and the nature of the operations
and the weapons would have to be uniquely and rather obviously discriminable by the
enemy from those used for Assured Destruction or all-out counterforce attacks.

Guidance systems, command and control, highly accurate and reliable intelli-
gence, flexible and timely planning and decision-making, and penetration against
undamaged defenses are some of the other areas which obviously present great
problems.,

Finally, I want to underscore this point: The selective nuclear operations I
have discussed would not be intended as a substitute for existing battlefield nuclear
capability, Instead, selective nuclear operations provide a necessary back-up to
lower level escalatory options, and to their effectiveness as deterrents. They
could provide a possible alternative to battlefield engagement,

My remarks so far today have been directed toward considerations which
might make some types of nuclear employment relevant in the military context of a
particular erisis, But we all recognize that the ultimate test of the relevancy of
a nuclear option lies in its acceptability to the President. Such acceptability in
turn depends upon more than the criterion of military relevance. The President
must be sensitive and responsive as well to political, moral, economic, and other
considerations and pressures which may be associated with any nuclear empiloyment
decision. It seems clear that among such pressures the impact of attitudes and
opimion—and questions of domestic and foreign support—will have an important
influence on Presidential decision-making,

It seems equally evident that the relationship between opinion and political
decision-making is exiremely complex, and its precise nature is unpredictable and
is likely to vary according to the nature of the crisis situation, But if military men
have a responsibility to present the President relevant and therefore reasonable
alternatives, it scems necessary to have some feeling for the nature of the problem
he confronts,

Consider, for example, both the complexity and importance of problems
involving the attitudes of allies toward our use of nuclear weapons in different
contingencics., Lct me rajse just a few questions that point to some of the most
obvious issues in this regard. In the context of combined defense, as in NATO for
example, iz congensual agreement among allies regarding the necessity of nuclear
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emplovment an absolute requirement for our considering such employment? What
would be the political effects of employment without consensual, or even unanimous,
agreement? Would such effects be more harmful than the threat we are seeking to
neutralize ? What are the effects upon allies of unilateral employment? Do we care
about such effects, and in this context, do we really care about ailies? These are
the kind of provocative issues which must be faced up to in considering nuclear
alternatives,

The President, as an elected officer, is likely to be especially attuned to US
domestic opinion, Particularly if success in a prospective conflict will call for great
sacrifice or long endurance by the nation, the President is likely to give very careful
attention to public attitudes, to avoid actions which conflict strongly with public ex-
pectationg, and to attempt in all hig moves—including military ones—to build public
support,

How might we view the impact of US public opinion in a situation involving
nuclear issues ? The impact of opinion is likely to be greatest in a slowly building
crisis, and probably of least immediate influence when a conflict arises abruptly
and is swiftly terminated,

In this respect we must recognize the crucial role of adequate defenses in any
limited nuclear war, or in any nuclear crisis, The presence or absence of such
defenses could well be the key variable both in mobilizing public support and in
sustaining the resolve of the decision-maker,

What attitudes characterize US public opinion toward nuclear issues? The
first thing to be noted is that public opinion perceives—in fact public opinion has been
conditioned to perceive—a nuclear act as a qualitative change in the level of hostili-
ties, a change involving the highest degree of international political significance. A
closely related attitude is that any nuclear use is somehow automatically linked to an
all-out thermonuclear holocaust, The second attitude is, in great part, the result
of a national security policy of near-exclusive emphagis on Assured Destruction,
This declared strategy has suggested to many a high probability that any nuclear use
would produce consequences compared with which almost any condition would be
preferable, Let me say that I find it difficult to make a serious or convincing argu-
ment against that view, within the contextual limits of that strategy. As I mentioned
earlier today, what I feel is required as an alternative is a strategy—and supporting
capabilities—which offers something more positive and which at least offers a
plausible possibility of excluding holocaust, or anything close to it, as a risk attend-
ant on effective action. Such improvements are essential if the credibilify and hence
the effectiveness of deterrence is to be sustained.

To recapitulate briefly then, US nuclear strategy since WW II has attempted to
structure a defensive and retaliatory-deterrent posture which conforms very closely
to the public conception of the immediate leap from first use to holocaust, And 1
think it is clear that this strategy has proven successful up to now. In Europe, for
example, it was presumably the awareness that local aggression carried with it the
risk of initiating a chain of reactions leading eventually to wholly unacceptable
damage that at least in part deterred the Soviet Union from launching such aggression,
T believe it is still cbviously to the advantage of the United States to preserve the
notion that there is no assured discontinuity between least and greatest nuclear em-

ployment,
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However, in an environment of mutual Assured Destruction, the risk or threat
of holocaust is no longer enough, by itself, for deterrence. Other more relevant and
:nore credible threats are required for deterrence, and they must be supporied by
dsable and relevant capabilities, Consequently, while the Assured Destruction
ontion must be maintained at all costs, it cannot be viewed as a panacea, deterring
(and asable in) all lesser intensity situations. Should circumstances propel the US
and USSR into a low intensity nuclear war, or should US national interests be
tkreatened to the extent that nuclear force is required to renormalize the situation,
National Command Authorities may prefer to exercise restraint in the use of weapons,
imit target categories of attack, and discourage further escalation to higher value
fargets. Such controlled and deliberate operations can provide an additional option
short of fullscale nuclear attack and can make more politically eredible our inter-
nafticnal commitments which are not directly related to our national survival,

A question which relates in part to the subject of opinion has to do with the
stability of deterrence once any nuclear weapons use had occurred, It has been
suggested that pressures for or against the use of the Assured Destruction forces
will intensify greatly once a nuclear conflict has begun, It is implied that, however
atable the structural relationships between the opposing strategic forces, this
stability may somehow be overwhelmed by emotional reactions of leaders or by the
demands of public opinion, I think this is unlikely to be the case although obviously
no one can offer answers on this matter with any feeling of certainty., The pressures
against the launching of the Assured Destruction force will not change following the
use of a nuclear weapon because that opposgition pressure is already at its ceiling,
already fully generaied, On the other hand, I would agree that pressures in favor of
executing the Assured Destruction capability would become more vocal and more
strongly heard after the outbreak of a nuclear conflict. Those pressures for use,
however, will not reach the same magnifude as the pressures againgt—which include
not only emotions but hard calculations of self-interest. And I believe this resistance
to the launching of Assured Destruction will hold up on both sides, in the USSR as

well as the US,

Thus at the highest levels we can anticipate that a relative stability of deterrence
can be maintained, a stability which can be of an enduring nature, It is a stability
which does two things: It makes a concept for selective nuclear operations feasible;
and at the same time it requires such an option if we are to deal effectively with

likelv threats,

Within Air Force headquarters the NU-OPTS study effort has examined some
nspects of the problem,  While ite conclusions are both partial and tentative, one
conclusion strikes home with great force: Limited nuclear war is a possibility
inherent in the logic of the nuclear environment, Qur strategic posture at present
appears fo be deficient with regard to options appropriate to such warfare, At the
same time therc appears to be no convineing analytical argument which demonstrates,
on politicni-strategic Jrounds, that not having such options, sustained by requisite
preplanning, is better than having them,

i would like to conclude my comments with a brief summary, in an attempt to
refocus and correlate zome of the points which we have covered,
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At the outset I noted that our current strategic nuclear posture has been the
result of an evolutionary process in which perceived threats, public opinion, and
defense policy in general have all played central parts. The political and power
realities of the earlier postwar years gave such posture real meaning, applicability,
and effectiveness, as evidenced by over twenty years of successful deterrence.
However, recent changes in the world situation, in the superpower strategic balance,
and in our own priorities have combined to weaken the military component of our
deterrent posture, The tremendous power we can generate is compromised by its
reduced credibility at lower-than-ultimate levels of conflict. The opportunities
that such inflexibility might offer Soviet planners are alarming.

It seems clear that if the changing international context has narrowed the
relevance of Assured Destruction to the point at which other kinds of warfighting take
on increased significance, then it becomes our duty to develop the operations and
hardware to cope with such changes. My comments today have been directed towards
showing that precisely such a challenge exists today. The wide range of conflict
possibilities that presently exists between the levels of battlefield nuclear exchange
and full SIOP warfare suggests two things to me: first, a requirement for strategy
options designed to deal with such possibilities; and second, a requirement for the
forces and types of weapons to make such options a reality. This second point
seems worth reemphasis in light of the orientation of this symposium: Work in the
development of tactical nuclear weapons is likely to bear the greatest future signifi-
cance through its contribution to the range of alternatives within the conflict limits
I have just described—that is, in terms of its contribution to a strategy option of
selective nuclear operations.

I would like to close by seeking the support of a somewhat familiar authority,
the British strategist, L.iddell-Hart, Analyzing the fall of France in 1940, he con-
cluded that, "... the defeat of France started from a failure of military doctrine to
keep pace with changing conditions. It was due, above all, to obsolete habits of
thought and the perpetuation of the slow-motion methods of WW L. "' The message
strikes home for me with great impact. In our era of unprecedented risk, the
modern equivalent of the much precedented error of being "one war behind" becomes
an unacceptable alternative,




Question and Answer Period

WALSKE (DOD): I am under the impression that the President does have
some options of the type that you were describing. I wouldn't say they are up to what
they might be, but if it were appropriate to put 75 weapons in some theater that could
be reached by an aircraft carrier, that option would be there, for example. The
Air Force can do other things. I wondered what specifically in the way of hardware
or delivery systems you had in mind that need to bhe added in order to have the capa-
bility or the option that you envision ?

YUDKIN: In the two phases of the NU-OP'TS study, we concluded that the
capability did exist today to accomplish certain ranges of activity with weapons now
available. But it alsc became apparent to us that there were areag of qualitative
improvements, and I stress qualitative improvement in particular. I am not pre-
pared today, beyond the general descriptions that I offered, to specify the new
recommendations we are going to submit for forces or weapons., Those are still
under study. As a matter of fact, we briefed the Secretary of the Air Force on part
of this study as recently as last week, We are not yvet in a position to forward
recommendations with specific proposals for change in force posture, specific
proposals for design, and change in characteristics of weapons, I might add that
part of our proposal in the briefing of the Secretary the other day, was to launch
NU-OPTS 3, which is a further development of NU-OPTS 1 and 2; this represents
an effort to achieve even greater definition in areas leading to the kind of action
that you are understandably interested in. We do need to do more work, particularly
to define and refine in the context of posture and capability, and not in respect to
concept. There doesn't seem to be much argument in that area at the present time,

THURSTON (LASL): It seems to me that the whole basis of tactical weapons serving
as deterrent is relying upecn the adversary to be a reasonable chap and not to escalate
any further. I recall that the military leaders of another nation, Japan, counted on
the United States to be reasonable in peace by mid 1942; however, we weren't reason-
able, in their view, and things turned out differently, What options do we have if our
adversaries are not reasonable ?

YUDKIN: I don't know that I can really answer that, I guess we are counting
on our being considerably more perceptive than the individuals you cite, who made
mistakes, I realize that is open to a certain amount of challenge too, because we
haven't always been perceptive. Undoubtedly we won't always be, but certainly this
is an area in which the best judgment we have is going to be applied, the most intense
study, the most careful consideration. This is not an area in which rash moves are
going to be undertaken. What the options are in case the enemy turns out to be
Irrational, T suppose is another area for further excursions. I can't answer you
effectively today.
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Robert G, Shreffler:
NATO/IS

THE NATO NUCLEAR PLANNING GROUP
AND THE TACTICAL USE OF NUCLEAR WEAPONS

My intention this afternoon is to review the political activities in NA TO
relative to the tactical use of nuclear weapons, and to pass on some thoughts in
this regard based on two years of close association with NATO's nuclear activities.
During this period I was dealing bredominantly with the views and ideas of NATO
member countries, and also with those of the NATO Military Authorities. I had
a close working relationship with Europeans, many of whom spend much of their
time on these nuclear problems. It is with thisg background of experience that |
Am making my comments which, however, are frequently personal ones——p point
which T want to emphasize since a number of the issues are confroversial. I want
to stress the political, as opposed to the military, aspect of the problem, though
the two are 30 closely associzted and complementary that it ig probably meaning-
less in any general discussion to concentrate totally on one to the exclusion of the
other,

['should like to commence by describing briefly the organization and activity
of the Nuclear Planning Group or the NPG. This is the principal political organi-
zation within NATO commigsioned to deal with nuclear matters. Then I want to
turn to our major topic, namely, the tactical use of nuclear weapons, and discuss
the development of this subject within the NPG.

S0 let me talk g bit about the farmation, structure, and activities of the
Nu.lear Planning Group. At the outset [ think I should point out that the NPG was
establizhed to meet a funda mental requirement that results directly from the

#Now at LASL.



special nature of nuclear weapons and their treatment in the North Atlantic
Alliance. You will appreciate this if you recall that our European allies have
placed their defense by nuclear weapons, and thus their security, almost entirely
in the hands of the President of the United States. The European Governments have
thus delegated essential parts of their responsibility for the security of their
nations, and hence a most vital component of their national sovereignty, to another
government—a serious step indeed. Out of this delegation to the President of the
United States resulted quite naturally the increasing desire on the part of the
European countries to be associated with, and have a say in, nuclear planning upon
which their national survival may well depend.

As far as the description of the NPG is concerned, I think I need only say
that it is a group composed of Defense Ministers representing seven member
countries. Four of the members—Germany, [taly, United Kingdom, and United
States—are permanent. The remaining three seats rotate among the other
members of this 15-country Ailiance who wish to participate.

These Defense Ministers meet roughly every six months to discuss a wide
variety of nuclear matters under the chairmanship of the Secretary General. The
Ministers are supported by a staff in their capitals and by their Ambassadors with
their staffs at NATO Headquarters in Brussels. The Group may discuss any topic
having to do with nuclear weapons; even in the area of weapon design the Nuclear
Planning Group Charter invites suggestions for improving our stockpile. Topics
of interest are worked on by the entire group, under the discussion leadership of
one, or sometimes two, of the Ministers who will give it particular attention.

The obvious objective of the NPG is to address such topics as strategic and
tactical use of nuclear weapons, the consultative process that occurs prior to their
release, and methods for increasing the role of nonnuclear powers in nuclear
planning. However, in my opinion a major success of the Nuclear Planning Group
has been the education of its members. There are now centers (admittedly often
small) in the NATO capitals and in Brussels which have at least a speaking
acquaintance with the subject of nuclear weapons as they would be used in the
defense of the Ailiance. The importance of this educated block of people is obvious
when one comes to grips with the complicated problems with which this nuclear
field abounds. Because political control is essential in any use of nuclear weapons,
it is also important for the political decision-makers to be educated to a point
where they can effectively exercise their political responsibilities. Finally, the
education of the political decision-makers is assuming an expanding importance in
regard to such essential political issues as the Non-Proliferation Treaty and
Strategic Arms Limitation Talks.

Now for the remainder of my time I should like to explore what the Nuclear
Planning Group has done vis-a-vis the problem of tactical use of nuclear weapons.
In order to do this with any perspective, it is necessary to talk a bit about NATO
strategy and the threat posed by the Warsaw Pact.

First, let me talk about NATO strategy. Prior to the end of 1967, this
strategy might be considered as one of 'massive retaliation'; in December of that
year, documents were adopted by the Ministers describing a new strategy of "flex-
ibility in response. '’ Although the documents which spell out these two stirategies
allow wide latitude of interpretation—particularly the one on flexible response—

i3] EII!!i i




g

the differences are dramatic., With regard to the tactical use of nuclear weapons,
it is fair to say that the old strategy of massive retaliation recognized no tactical
use before the “sirategic exchange, " that is to say before the United States had
released its strategic force. Under the new strategy of flexibility in response,
tactical use before the strategic exchange was stressed ag a very likely option.

From this follows an important consequence: according to the old strategy
¢ne couid be reasonably indifferent to the collateral damage in the light of the
chaos produced by the all-out nuclear exchange. However, with the new strategy,
the situation is quite different. Release of nuclear weapons for use in situations
less than general nuclear war could be highly contingent upon the collateral effects
produced.

There are many other aspects of the new strategy that are worthy of note:
for example, itis important for NATO to have the capability of meeting a con-
ventional attack by g conventional defense. [n my opinion, however, this does not
imply that all forces have to be deployed conventionaily. Further, the new strategy
states that it is important to be able to escalate the war deliberately, having at
one's disposal a wide selection of options which permit the aggression to be met
and contained close to the border and at the lowest required level of escalation.

Along with the evolution in strategy, we also have a comparable change in the
threat posed to NATO Europe by the Warsaw Pact. In particular, the Warsaw Pact
nas developed a tactical nuclear capability comparable to our own in strength, but
of curiously different structure.

Most important is g comparison of the relative conventional force capabilities
of NATO versus the Pact. With some exceptions, most would agree that this bal-
ance is significantly in the favor of the Warsaw Pact—though it is gquite difficult to
make a meaningful comparison. Further, the prospects for the future could lead
to an even more dismal picture.

As a consequence of these changes in strategy and threat, one would naturally
expect changes in the way we carry out our military task. Indeed, particularly in
the light of the specific points 1 have Just discussed, one would expect at least a

SACEUR has given assurance of the existence of plans and procedures consistent
with the requirements of the nNew strategy. However, to my knowledge, these plans
have never been exposed to the political authorities from whom the release of the
nuclear weapons will have to come, and I see a real danger in that the NATO
Military Authorities and the politica! authorities do not see eye to eye in this
respect. In practice, it appears to me that heairy emphasis is being given to the
conventional battlefield posture and that tactical nuclear warfare isg relegated to a
secondary and somewhat necbulous role.

It is difficult to quantify this suspected preference for conventional defense
and the de-emphasis of the tactical use of nuclear weapons. Certainly, it is
rooted in the firebreak philosophy and the associated ctoncern over the escalation
of any nuclear war no matter how constrained or limited. It also stems from the
conviction {documented in the new strategy) that the most probable conflict with
the Warsaw Pact will involve conventional forces eéngaged on a limited front.
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The conventional preference has also been promoted by a concern over the
use of relatively high-yield weapons on the battlefield. Unfortunately, the devas-
tating consequences of such use receive wide advertisement by certain delegations
and by such organizations as the United Nations and the Western European Union,

As a consequence, in the minds of most Europeans there is no significant difference,

as far as destruction of substantial parts of NATO Europe is concerned, between
the effects produced by general tactical use on the battlefield and all-out strategic
war.

This orientation toward conventional force is also motivated by the concern
on the part of the United States that if one emphasizes the widespread dependence
upon the use of tactical nuclear weapons, the Europeans may react by reducing
their conventional forces. This may be so, but the converse may also be true.

It may just be possible that some Europeans may look upon a well considered
defense based upon the tactical use of nuclear weapons as the meaningful solution
to the problem and be more willing to contribute their fair share.

Now a final point: A conventional initial posture might be acceptable if all
NATO forces were well trained to fight a tactical nuclear war and were able to
rapidiy deploy to a nuclear configuration. If they do not have this ability, and I
would suggest that they might not, we are faced with possibly violating a funda-
mental military rule—namely we are basing a military posture upon our expecta-
tions of what the enemy might do, not upon what he is capable of doing. Moreover,
I would also question that the NATO Military Authorities, just like the political
authorities, have any clear concept of how a tactical nuclear war would be fought,
despite the fact that we all know that we have been making plans for 20 years.

What I have just described to you is background to support a description of
the efforts of the Nuclear Planning Group on the problem of tactical use. Let me
develop this subject chronologically. The first discussion really predates the
Nuclear Planning Group to its formative period in 1966. A number of papers were
presented at that time.

Subsequently in April 1967 at the first meeting of the Nuclear Planning Group
in Washington, the Ministers stressed the need to develop a concept for the use of
theater nuclear weapons. At that time, however, it was recognized that work on
this commission should await the outcome of studies on the tactical use of nuclear
weapons in various contingencies. A number of these studies were completed over
the next year. The results, in my opinion, were meagre in analysis though rich
in supposition, although a SHAPE study of the use of ADM's in Turkey showed
great promise for a special problem. General Cowan will discuss this work in
some depth, so I will not say more on this subject. Among other things, all of
this work indicated that a satisfactory resolution—or even significant contribution
—to any of these problems regarding the use of nuclear weapons was most difficult
to achieve. However, on the basis of what had been done it was decided to proceed
on specific studies leading to the development of political guidelines to the military
on the initial phase of the tactical use of nuclear weapons.

Before we discuss this specific study, to which I will hereafter refer by the

term ''guidelines, " may I first say a few words about an alternative approach pro-
posed by the United States. They were keen on setting up further studies leading
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to the development of a2 broad concept from which, as it evolved, would be derived
specific guidelines to the military. This United States pProposal included studies in
depth on many of the fundamental aspects of the problem: target acquisition,
command and control, release procedures, etc. In my opinion, it was unfortunate
that this proposal was rejected by the Nuclear Planning Group for reasons which I
don't think are interesting to you. At least it might have been carried along in
parallel with the guidelines study.

To get on with the guidelines study, it was decided a year ago last April that
Italy, United Kingdom, United States, and Germany should carry out four prelim-
inary studies. Let me say a few words about these studies, all of which, you may
bear in mind, were dealing with the initial use of nuclear weapons.

The Italians put forward a paper on atomic demolition munitions. This
Itaiian paper is still incomplete and though some of its views have been incorpo-
rated into the guidelines paper that was written subsequently, considerable work
remains to be done. 1] might add that studies on the ADM problem throughout
Allied Command Europe are continuing. This is the only weapon system that has
received detailed attention by the NPG, and for various reasons it will probably
receive much more.

The British submitted a paper on the use of nuclear weapons at sea. This is
an important topic though somewhat peripheral to the main thrust of the effort;
however, it brought up, among other things, a controversial point, namely, "pre-
conditioned release, " which isg understood to mean delegation in time of crisis of
authority to use nuclear weapons if certain predetermined conditions are fulfilled.
Since time is of critical importance for the use of ADM's, similar release arrange-
ments have been proposed for them., Obviously, this issue will come up again in
any consideration of the tactical use of nuclear weapons on the battlefield where
time is of the essence.

The United States submitted a paper on demonstrative use, which discusses
the pros and cons of the initial use of one or a few nuclear weapons with the intention
of showing political resolve.

The German paper was entitled "Selective Use of Nuclear Weapons Against
Battlefield Targets in a Limited Conflict. " It had the most direct application to
the development of the Buidelines,

These four preliminary documents were discussed by the Ministers at their
fourth meeting in Bonn in the fall of 1968, and they commissioned the British and
Germans to draft together a tentative guideline document. The initial draft was
bresented to the Ministers at their last meeting in London three months ago. The
Ministers of two of the largest countries in NATO personally devoted many hours
to the preparation of this document and I would like to say a few words about it.

Broadly, this initial draft presents a collation of Alliance views on the initial
use of nuclear weapons by NATO in order to develop appropriate guidance for the
NATO Military Authorities. In my opinion, these are some of its more salient
leatures;

101

2




[

A most important conclusion is that the fundamental objective of initial use
will always be political, and that it would represent a basic qualitative change in
warfare. The emphasis accorded to military objectives is recognized as secondary
and variable with the situation. [ think that there is a general political acceptance
of this point, though one expects the military to strongly urge for a careful con- .
sideration of the implications of this use from their point of view.

A second point has to do with criteria for determining the time for initial
employment. The document recognizes two condifions: One might follow the
initial use of nuclear weapons by the Warsaw Pact, and I doubt that this condition
wiil provoke much argument; the second might result following a period of conven-
tional fighting. Now in my opinion, the paper begs the basic point, which is that
we have no policy on when we should introduce nuclear weapons in the course of
this conventional engagement. Let me dwell on this for a moment. If we take
forward defense and the sanctity of our border seriously, as given in the current
NATO strategy, we probably have no choice but to go nuclear almost immediately.
We optimize our possibility of success within reasonabie constraints but assume
the risk of escalation. In the second extreme, we make every effort to resolve the
issue conventionally, with the risk of losing territory which we might never regain
and of sacrificing forces to a degree that might leave them incapable of using
nuclear weapons in any case. Possibly the only realistic solution lies somewhere
in between, so that there would be time for both military and political appraisal
of the situation prior to the release of nuclear weapons.

The subject of demonstrative use was dealt with at some length. You will
recall that I defined such use as one usually involving a single or a few nuclear
weapons with the intention of showing political resolve. There is also a general
requirement to minimize the risk of escalation. The types of targets considered
vary over the extreme range from no target at ail, showing little more thana
willingness to detonate a weapon, to the destruction of a significant military
target.

The guidelines document deals at length with operational initial use of nuclear
weapons. In this regard a statement—three times repeated—is that the most
serious problem connected with the tactical use of nuclear weapons is to employ
them in a way that is at once militarily effective, which avoids unacceptable
damage, and which iimits to the minimum the dangers of uncontrolled escalation.
The document returns repeatedly to the point that—particularly in a defensive
Alliance—one can expect the detonation of an unreasonable share of the nuclear
weapons on NATO soil. Depending on the extent of initial use, intensified use of
nuclear weapons in the land/air combat area could entail the destruction, rather
than the defense, of much of what NATO is aiming to preserve. The reasonl
stress this point is that T am afraid there is a general tendency to either ignore
or minimize the importance of undesirable collateral damage.

This point also leads to my final comment on the substance of this guidelines
document. In that part in which the subject of subsequent tactical use was treated,
the subject of escalation was congidered. The document warned against escalation
leading to intensified use limited to a particular area, which could result in un-
acceptable devastation. To prevent this, it suggested the possibility of extending
the use of nuclear weapons to a wider geographical area and deeper into Warsaw
Pact territory. This demonstrated NATO's evident readiness, should aggression
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continue, to escalate the conflict, eventually to all-out nuclear war, if necessary.
The concern of some of the Ministers at London was that such an approach
allowed for too few steps or options along the escalation path. Unquestionably
this was an issue of fundamental importance. Inany case it possibly awakened
the Alliance, particularly the United States, to a dilemma. On the one hand, they
were faced by a rapid escalation which could require an early commitment of
strategic forces; on the other hand, to expose meaningful options, they were faced
with a more serious consideration of the tactical use of nuclear weapons. This
could represent a substantial departure from the present conventional thinking.

May I add a personal comment on the one alternative, namely, the escalation
to all-out nuclear war. In Iny opinion, in the context of an engagement on the
nuclear battlefield, it ig not realistic to consider the release of our worldwide
strategic capability as a meaningful planning option. It is Just not within my
comprehension to imagine a situation where the President might give such orders
as the result of any battlefield engagement. ‘The fact that this option is main-
tained permits both military and political planners to too quickly adopt it as a
solution, and consequently not face up to the complex task of how one would
engage in a nuclear war on the battlefield. The guideline paper offers a good
example in point. Let me hasten to add that this is not to detract in any way from

and the military authorities. This process is now nearly finished in preparation
for the November meeting of the NPG in Washington.

It is, of course, not known how this document will be further elaborated and
evaluated. However, with something like certainty one can say that it will at some

In an effort to ensure the ultimate success in thesge matters, the Ministers
in London commissioned the elaboration of terms of reference for a longer-range
brogram which, in my mind, would follow the approach of the one envisaged in the
United States concept proposal that [ have already described. This program would
constitute the major thrust of future Nuclear Planning Group activity. Work on
these terms of reference ig under way. It may include a broad study program with
a specific mandate for the initial steps.
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The first document was published some time ago and had to do with modern-
izing our nuclear weapon stockpile. The Secretary General's grave concern was
that our present weapons were described to be of such high yield and were to be
used in such fashion as to produce collateral effects unacceptable to the Europeans. .
The ultimate consequence could be the conclusion that there was only limited
utility for nuclear weapons in the European theater, and the rejection of the NATO
tactical nuclear capability which, in his opinion, was politically unacceptable. The
document proposed that we investigate new accurately delivered weapons with sub-
stantially lower yields. It outlined a simple work program, one understandable to
the NATO political decision-maker. It argued that such an improved capability,
which would meet the demands of a constraints policy acceptable to the Europeans,
would add a new dimension to the exercise.

Somewhat later, a second paper by the Secretary General considered the
events which might iake place following a conventional Warsaw Pact attack of such
magnitude that we would be forced to resort to the tactical use of nuclear weapons.

With our present force the result recorded by the British and Germans in
their draft guidelines was anticipated, namely, a rapid escalation of the nuclear
war, primarily because the use of more than a few weapons could result in un-
acceptable collateral damage.

It was proposed that an improved NATO force capable of fighting with nuclear
weapons of lower yield within acceptable constraints and capable of containing any
conventional attack would have several additional advantages. In the first place,
the enemy would be reluctant to mass his force as a target for a NATO force that
had been structured and trained to fight a nuclear engagement. Secondly, were the
conventional attack to take place, this improved force would offer a greater range
of options to meet any escalation of the engagement. All of these advantages can
be summarized in the fact that NATO's deterrent would be substantially improved.

These proposals of the Secretary General, which may now hopefully be en-
compassed within the follow-on study which [ have just mentioned, lead to some
difficult questions—questions such as, "How should our forces be structured and
deployed in both peace and various stages of war? In more drastic words, should
not at least part of our forces be structured and deployed for a nuclear war from
the outset? What would be the consequent optimum mix and number of nuclear
weapons? What is the trade-off in investment between nuclear force and conven-
tional force and what are their relative advantages?" Hopefully the Nuclear
Planning Group will face and resolve questions of this kind in due course.

In the last half hour I have attempted to present my impression of how the
NPG is attempting to come to grips with the problem of tactical use of nuclear
weapons in Europe. In the process I hope that [ have not been overly optimistic
in leading you to the conclusion that everything is proceeding in the best possible
manner, and that, given sufficient time these problems will be resolved. Frankly
I seriously consider this as a possibility, but I would be less than candid if I were .
to conclude on such a gay note. There is another possibility—unfortunately it may
be the more realistic one. It may be that the British and Germans will revise
their paper tc their own satisfaction, to the satisfaction of the United States, and
to the general agreement of all concerned. The final document may be quickly
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agreed to by the NATO authorities and the matter may come to rest at that point.
There may be no more than a token evaluation or implementation of the document;
there may be no serious follow-on investigation; and the ADM exercige may be
allowed to fizzle along to a bland conclusion. Such a dismal solution could also
be narrated for the other NATO nuclear problems, which I have not discussed.
The conclusion would be that we would end up in the general region of where we
started. In my opinion this would be a tragedy.




Question and Answer Period

COGGAN (North Am, Rockwell): One part of this review disturbs me. I don't
detect in the NPG background any deep study of the motivations of the USSR.
From such a study one might make a more realistic deduction ag to what method-
ology they may employ in creating or implementing a real threat. Has that been
addressed to any depth in this operation?

SHREFFLER: Yes. This might be, for example, & Warsaw Pact first use
of nuclear weapons. Such an exercise has been carried out.

COGGAN: Perhaps I am not making myself clear. For instance, here are
various countries like Germany, Italy, etc., preparing papers. There are some
very knotty problems in the backgrounds of those papers, I am sure. I think to
most people who have studied the history of the situation, it i obvious that Russia
does not want a reunited Germany, and that is a therny point in itself for the
Germans to face. Is that particular item, for example, really addressed ina
constructive manner in the light of how it might influence the actions of the Pact
countries?

SHREFFLER: I think the answer is "No." That might well disturb you.
You might have another example, but the answer to that is certainly "No.,"

MecDONALD (LRL): Iam impressed by your statement and the others today about
political impacts of trying to deal with the NATO Alliance. When these things are
discussed with them, are they made aware of the possibilities for new weapon
technologies that might present them with more acceptable weapons than the
classes that they are presently told they must deal with? For example, the thing
that comes immediately to mind is the possibility of suppressed radiation systems
or things like this. Are they made aware of these things or are they only told
about the class of weapons that already exist in the stockpile?

SHREFFLER: I don't think there is an attempt to completely expose all the
technology. 1 think some fraction of it is exposed. For example, General
Burchinal spelled out the details of what we might expect for a new ADM. That
kind of detail, I think it is fair to say, is not spelled out in the Nuclear Planning
Group. :

McDONALD: What I am trying to address here is the political acceptability
to the Europeans of actually using nuclear weapons on their territory. It has been
pointed out to us two or three times today that it is a very strategic war to them
when the bombs are going off on their own territory. I am interested, particularly
as a weapons designer, in learning how we might make weapons that are more
politically acceptable to these people. Have they, in turn, been apprised of these

possibilities?
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SHREFFLER: I think there is no "Yes" or "No" answer to your question.
General Cowan is going to address the ADM problem in a moment. I think the
constraints he faced in his exercise were to use the existing stockpile. I think
this was a great mistake, myself. Clearly, one of the advantages in doing the
study that he carried out would have been to make recommendations on precisely
the point you are talking about. Such recommendations, to my recollection, were
not made. There is now a frame of reference being outlined for other ADM studies.
It again will address the ADM's currently in stockpile, but the door is left open, I
think, to consider the kinds of things you are talking about.

WALSKE (DOD): I think I disagree with your implication that the US govern-
ment has a positive restriction on passing to our allies any advanced technology
that hasn't reached a certain stage of development. Until we make the decision
that we are ready to develop something, we withhold it for a very good reason—

we are not interested in exciting our allies about it so they will come knocking on
our door and help us make the decision. Secondly, I'd like to be sure that you
agree that we give no internal nuclear design details to our allies. The information
they do get is about external characteristics, weight, shape, yield, fission yield
perhaps, and this sort of thing.

SHREFFLER: Yes, I'd certainly confirm what you are saying.

REP. HOLIFIELD (JCAE): I believe you said we have been working at this
NATO thing for 20 years—and I have been supporting it politically for 20 years.
You said that in 1966 we started talking with our allies about possible ways in
which we might use nuclear weapons. My first question would be, "Why did we
wait 17 years to talk about the fundamental policy of utilization of nuclear weapons
by NATO?"

SHREFFLER: I think there certainly have been attempts on the part of the
United States to work our NATO allies into the nuclear exercise; but clearly
nothing like the Nuclear Planning Group was ever done before.

REP. HOLIFIELD: I am aware of that fact, because I was one of those who
advocated the forming of the Nuclear Flanning Group, along with some of my
colleagues on the Joint Committee. The basic purpose in forming the Planning
Group, as I understood it, was to find out under what conditions our allies in
NATO would be willing to call down nuclear fire power upon themselves in
defending their country. It is apparent that there is a great reluctance on their
part—and I can understand it—to predetermine any situation in which they would
agree to the use of atomic weapons either by NATO or by the United States. Is
that not true?

SHREFFLER: Yes, clearly that is the point.

!
REP. HOLIFIELD: |
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SHREFFLER. [ think that is the problem we are agonizing over at the present
Lme. One of the tasks facing the Nuclear Planning Group is fo educate our nuclear
ailies to realize the kind of devastation that is really associated with nuclear weapons.

REP. HOLIFIELD: The more we educate them, the less stomach they have
for it

SIREFFLER: I don't think that is necessarily so. I think we should wait
and see the results of the guideline document. It will be interesting to see how
it evolves.

REP. HOLIFIELD: Ihave been waiting 20 years; I don't see why I should
wait another year or two.

SHREFFLER: I trust that you will. I would only say that our NATO allies
didn't have the opportunity of working with the Nuclear Planning Group until you,
zmong others, decided it should be formed. Hopefully, as time goes on and they
are forced to face up to these issues more intelligently, the conclusion that you
drew may well change; I sincerely hope it does. This gets you back to the thrust
of the Secretary General's memorandum on this point. He was concerned that
nuclear weapons were incorrectly represented in Europe—mnot that the military
necessarily used them that way. This, along with a number of other points, I
think must be corrected.

REP, HOLIFIELD: We have discussed why we do not give our NATO allies
some of the advanced capabilities of advanced weapons. [ would say that, even
though we might have a suppressed radiation type of weapon to use upon the enemy,
that would not in any way insure that the enemy would use a suppressed radiation
tvpe of weapon on us. Therefore, the fact that we might have such a weapon should
have no bearing upon any decision that the Europeans might make, because we
would have no way of guaranteeing them that a "pleasant’ type of weapon would be '
sent to usg in return.

HAMPTON (OSD ISA): We are closely involved in the work of the Nuclear
Planning Group., May I say that the Europeans do not oppose the use of nuclear
weapons; they advocate the very early use of nuclear weapons far more than we
do ‘rom a national standpoint. Their chief concern is that we, as the US, will
want to use these weapons only on NATO territory. As a result of the discussions
in May, where Secretary laird made some points very clearly, we have a greater
understanding on the part of the Europeans and, we think, more willing coopera-
ri-n. We are very hopeful that we will be able to reach some sort of agreement
with them, eitherthis fall or next spring.

SHREFFLER: Thank vou, General Hampton. I would agree with your
rcmarks.

SALET(US Missionto NATO): Ithinkthere has beenadistinct impressionthatthe
new strategy indicates a conventional strategy to the end—and this is not what the
aew strategy says by any means. The US position in the NPG has been partly
= impress on our NATO allies that they have much more in the way of a conven-
ri-nal capability than would initially appear. [ think the problem is that the
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Europeans have been advocating early use, whereas the US has been advocating
much later use in the hopes that the convgntiong}dcapa_l:_)‘_i:‘l_i__ties that do exist are. gaé

fully exploited.‘_, o & AL
DELETED S _ /1 think, too, & 2()

" that we will find, as a result of the present discugsions on the UK FRG guidelines

paper, a considerable shift in European attitudes, particularly among the Germans.

There may be some disappointment in the use of mini-nucs because it is going to

take many more mini-nucs, with resultant collateral damage.

SHREFFLER: I guess the only point I would argue is that I am in love with
mini-nucs. I don't think that is necessarily so. I think that it is quite important
that we explore every possibility to find out how we solve the problem. I don't
think we have explored all the possibilities.

SALET: There is one other aspect, that I think lénds credence to your state-
ment, and that is, we are preparing to brief the NATO Ministers and the military
committee on our improved conventional munitions, as an example. To answer
the question that was posed earlier, we are bringing them into this sort of thing so
that they have a greater understanding of what is available from a technological
point of view,

ARMBRUSTER (Hudson Inst. ): May I point out that the Warsaw Pact nations
have this proolem also, concerning tactical nuclear wars to be fought in East
Germany and West Germany. I would like to ask whether the speaker has any
feeling for what conversations, if any, are going on in regard to the use of
nuclear weapons on the other side of the Curtain?

SHREFFLER: I have no information on that at all.

HOERLIN (LASL}: In case of a new serious conflict in the Middle East, which may
well involve NATO countries or part of the NATO forces, is there any formal
planning on the part of NATO so far as strategic forces are concerned?

SHREFFLER: None, to my knowledge.
HOERLIN: Is it of concern to NATO?

SHREFFLER: Clearly the Mediterranean area is of vital interest to NATO,
but I have never heard this subject discussed in the context of nuclear weapons.

SCHNEIDER (Dept. of Navy): I believe you commented that the President
would be, in your mind, hard pressed to use any or all of his strategic capabilities
in case there was a battle. War, I think, always takes place in theaters, and battles
take place in theaters. I am not just sure what you meant by that—losing the battle
might lose the theater, and losing the theater might lose the war. Are we to lose
the war because the President would not use this capability that he might have left
in reserve?
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SHREFTLER: The strategic capability? You appreciate that I said I didn't
think it was a good idea to consider the strategic capability as one of the options
in planning the nuclear war on the pattlefield. This is a personal feeling.

SCINEIDER: That is what I wanted to know, if that was really what you had
in mind. It is a personal feeling leading to the logical conclusion that you might
lose that battle, vou might lose that theater—and then what? You just accept it?

SEREFFLER: Yes, I think that is a possibility. I think it is an issue you have
to face later. But the thing that bothers me about the strategic umbrella problem is
the problem we face in the guidelines——the very rapid rush from an initial engage-
ment to the strategic exchange; to me that does not make good sense. We do not
address fully the problem of what we might be able to do on the tactical nuclear
battlefieid.
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Brig. General Alvin E. Cowan
. &g ' USA, 3rd Armored Division

SHAPE STUDIES OF TACTICAL NUCLEAR WEAPONS REQUIREMENTS

Good morning, gentlemen, During the next 45 minutes I will briefly discuss
current concepts relating to the role of tactical nuclear weapons in NATQ.

The purpose of this briefing is to familiarize you with some of the more recent
studies and plans on the tactical employment of nuclear weapons in Allied Command
Europe, and to outline briefly SHAPE (see Figure 1) requirements for new and
improved tactical nuclear weapons. Weapons requirements have been developed in
conjunction with some of these recent studies.

During this briefing I will discuss key points of the following plans and studies:

1. The operational plan for a defensive obstacle system for
Eastern Turkey.

2. The USEURCOM study of atomic demolition munitions,

3. Plans for the assessment of ACE tactical nuclear capa-
bilities, using SATAN, during Phase III of the ACE
capabilities analysis study.

4. Recent SHAPE studies and recommendations pertaining
to tactical air delivered weapons.

5, Future trends affecting tactical nuclear weapons require-
ments,

[ would like to begin with one of the most recent plans relating to the use of
tactical nuclear ADM weapons,




Figure 1

The ADM Plan for Eastern Turkey is the short title for the operational plan
for a defensive obstacle system for Eastern Turkey. This plan was completed on

15 January 1968,

The purpose of this plan was to prepare a defensive obstacle system, utilizing
conventional and nuclear explosives, to obstruct and delay an attack on the eastern
frontier of Turkey; and, in relation to the planned defensive obstacle system, to
develop specific ADM weapons requirements.

Tre methodology used in developing the defensive obstacle plan was a§ follows:

1.  An analvsis was made of weather and terrain conditions in the
Third Turkish Army Area, which includes all of Eastern

Turkeyv.
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2,  An assessment was made of the Soviet forces which could
be expected to move against the Third Turkish Army,

3.  An assessment was made of Soviet capabilities to attack
in Eastern Turkey.

4. An assessment was made of the forces available to the
Third Turkish Army.

5. Analyses were made of Third Turkish Army operational
plans of conventional obstacle plans within the Third
Turkish Army, ’

6. Upon completion of these assessments and analyses, a
compilation of ADM targets recommended in previous
Landsoutheast and Turkish proposals was prepared.

7. To insure validity, a reconnaissance of the Third Turkish
Army Area was conducted to evaluate each target selected
and to determine if additional targets were required.

8. Subsequently, a revised ADM target list was prepared,
based on the reconnaissance of the area to be defended,

9. As a final step, war games were conducted to assess the
effectiveness of various plans developed.

The following plans were evaluated for effectiveness during the exercise:

1. The present 25% conventional obstacle capability of the
Third Turkish Army. '

2.  An assumed 100% conventional obstacle capability,

3. The present 25% conventional obstacle capability with
ADM weapons integrated into the plan.

4.  An assumed 100% conventional abstacle capability with
ADM weapons integrated into the plan.

Warning conditions assumed during development of the plan included: (1) attack
without warning; (2) three days warning; (3) seven days warning,

The effectiveness of each plan was then evaluated aésuming release authoriza-
tion was received to use ADM's at H-hour (beginning of hostilities); H + 8 hours;
H + 24 hours; H + 72 hours; or D+ 7 days.

Figure 2 will geographically orient you on the area of the Third Turkish Army;
it includes the area bounded on the north by the Black Sea, the entire Turkish- USSR
frontier, and the Turkish-Iranian frontier. The area is characterized by rough and
high mountains interspersed with steep gorges, Four mountain ranges extend in an
cast-west direction at an average altitude of 2500 meters,

Figure 3 shows the six avenues of approach for enemy combat forces from the
Russian border into the Third Turkish Army Area., The movement of armor,
motorized units, and large scale infantry is possible along each approach route,
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Four avenues will support two divisions, the central approach route will support
four divieions, and the northern approach will support only a regimental sized
attack, The terrain along each avenue of approach contains ideal sites for creating
obstacles and delaving the advances of an attacker.

Figure 4

Migure 4 shows a typical approach highway through the mountains in Eastern
Turkey. It should be noted that in numerous locations these roads are carved out

of the sides of steep mountains.

In addition, Eastern Turkey has a severe winter climate. There is snowfall
from October to May, and many of the roads will be impassable to wheeled and
tracked vehicles during winter months (see Figure 5),

It was assumed that the USSR forces in the Transcaucasus area have the capa-
bility to mount a surprise attack on Eastern Turkey with four motorized rifle divisions
and one tank division (see Figure §). With 72 hours preparation, this force could be
incressed to five motorized rifle divisions and one tank division. After seven days,
the Soviets could attack with six motorized rifle divisions and two tank divisions,
and after 30 days, could attack with ten motorized rifle divisions, two tank divisions,

and one airborne division. In addition, two naval brigades could make amphibious

landings on the Black Sea coast.

R

114




R Fraeo b M i e SR T R T T tme e

Figure 5

Approximately 400 USSR aircraft were assumed to have been available to sup-
port an attack on Eastern Turkey. This included 145 tactical fighters, 60 light
bombers, and 90 medium bombers.

The Third Turkish Army, which is responsible for defense of Eastern Turkey,
consists of three corps and two separate armored brigades. Two of the corps con-
tain two infantry divisions and one armored cavalry brigade each. The third corps
contains one division, one border regiment, and one infantry brigade (see Figure 7).

When deployed for defense of the eastern border, the Third Turkish Army
employs two armored cavalry brigades, the border regiment, and six battalions of
infantry as screening forces in the vicinity of the border (see Figure 8). The infantry
divisions are deployed in main defensive positions approximately 100 km from the
border and the two armored brigades are held in reserve,

The three corps of the Third Turkish Army have obstacle plans which include
210 separate conventional obstacles. Thesge obstacles consist of wire entanglements,
combined antipersonnel and antitank mine fields, road craters, destroyed bridges,
destroyed sections of roads along mountain gorges, and collapsed highway and
railroad tunnels,
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The concept of employment of ADM weapons during development of the Turkish
obstacle plan was as follows: ‘ '

i. ADM's were used to supplement existing conventional obstacles
by integrating them into existing defense plans,

2. ADM's were targeted to the maximum extent in the area for-
ward of the main battle position to gain maximum delay.

3. For troop safety and to minimize fallout risk, small yield
ADM's were targeted within the main defensive position to the
maximum extent possible,

Analysis of total ADM requirements for Eastern Turkey, using the concepts
previously outlined (see Figure 9), indicated that: 29 ADM weapons of all types
were required in the covering force area; 30 weapons were required for protection -
of the main defensive area; and 13 reserve weapons were required to be held in the -
rear area for contingency purposes, for a total requirement of 72 ADM's, i

Figure 10 shows a comparison of the effectiveness of ADM's and conventional
explosives developed through war gaming of the obstacle plan for Eastern Turkey.
The chart depicts the manhours and material in kilograms required for the creation
of major delay obstacles for roads on hillsides, roads through narrow defiles, and
roads through broad defiles. The advantage in delay of ADM's over conventional
explosives in terms of manpower and material varied from 8 to 1 in difficult terrain
to 2.6 to 1 in rolling terrain,

A cost comparison of the effectiveness of straight conventional obstacle plans
and integrated conventional and ADM obstacles for each day of delay gained during
defensive operations is shown in Figure 11. The days delay figures were obtained
from war gaming, The cost per day of delay was based on initial and 5 year opera-
ting costs, The advantage gained over conventional obstacles through the use of
ADM's per day of delay varies from 3. 4 to 1 for the assumed 100% conventional
capability with ADM augmentation to 4 to 1 for the 25% conventional capability with
ADM augmentation, ' )

The number of days of delay achieved along each of the six routes of approach
considered in the study are shown in Figure 12, The lowest section of the bars
shows delay achieved without the uge of any obstacles. The next section indicates
additional days delay achieved using 25% conventional obstacles. The next section
indicates additional delay achieved using 100% conventional obstacles, and the top
section indicates additional delay achieved by augmenting the obstacle system with
ADM's. '

As a matter of interest, the effect of delayed use or receipt of authorization
to use ADM's was also evaluated during wargaming of the plan. The average loss
of time in delay and the average percentage of effectiveness of ADM's lost through
delay is shown in Figure 13. Note that 24 hours' delay in receipt of ADM release
authority could result in the loss of 2 days delay and approximately 18% of the
effectiveness of ADM's. A delay of 7 days would lose virtually all delay capability
and reduce the effectiveness of ADM's by more than 92%, R '
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COST/EFFECTIVENESS FOR OBSTACLE CONDITIONS

COST PER DAY
AVERAGE OF DELAY
($ THOUSANDS)  DAYS DELAY ($THOUSANDS)

1007 CONV
25% CONV + ADM
100% CONV + ADM

2343 3 5449
19 Lss . 5936
15436 11.60 1331
20472 BRVAL 1763

Figure 11




DAYS OF DELAY

DELAY ACHIEVED BY CONVENTIONAL OBSTACLES AND ADM
(72 Hours Warning) ‘

319
30 27.8
25.0
24
18_]
3
fl’ .4
12 _]
7 ¢
o \
12.1‘ 12, & 12.7 15,3 16.7 16.1
0
1 2 3 4 5 6
AVENUE OF APPROACH
ADM [} without Obstacles
[_Jincrease for 100% Conventional Capability I 25% Conventional Capability
Figure 12
EFFECT OF DELAYED RELEASE OF ADM
25% CONV + ADM
TIME OF EXECUTION ~ AVERAGE DELAY - % OF ADM
H+8 0 0
H+24 2.0 17,9
H+72 6 g3 6l. 14
D+7 10.33 92.48
Figure 13
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From the ADM plan developed for Eastern Turkey it was co.'ncluded that:

1.

2,

The area in Eastern Turkey is ideally suited for ADM
employment,

The ADM would provide significant delay against a
USSR advance into Eastern Turkey which could not be
achieved by conventional obstacles. :

The most efficient combination of the four obstacle
systems studied in terms of cost and delay is 25%
conventional augmented with ADM's.

Seventy-two ADM's would be required to provide an
offective obstacle plan for Eastern Turkey.

Insufficient warning time to conduct civilian evacuation
could inhibit the use of ADM's because of fallout risk.

The successful execution of the complete obstacle plan
is dependent upon timely receipt of authorization to
employ ADM's. '

Finally, an integrated ADM-conventional obstacle plan
provides more effective delay, per dollar spent, than
entirely conventional obstacle systems or entirely ADM
obstacle systems.

I would next like to discuss a study conducted by USEUCOM relating to diffi-
culties in the tactical employment of ADM weapons within NATO, This study was
completed and submitted to the Joint Chiefs of Staff on 12 June 1968.

The purpose of the USEUCOM study was:

To examine inadequacies in the current ADM family of
weapons. :

To examine the causes and effects of current operational '
restrictions on the use of ADM weapons. :

To develop and recommend improved ADM weapon design
characteristics.

To recommend improved operational employment concepts
for ADM's. -

ADM weapons presently available to NATO forces within Ailied Command
Europe include the MADM and SADM., These weapons are presently in custody of

US units, and no non-US forces presently h
preparation, and detonation of ADM's.

ave teams trained for the emplacement,

The current family of ADM weapons have Serious limitations which reduce
the effectiveness of their use in the tactical nuclear role. Specifically, these
limitations include: SLo T

124

iy




~ 'DELETED . -

2. Emplacement and Preparation Time. Burial to sufficient depth to
ninimize fallout is highly time consuming and, when preemplacement cannot be
ronsidered, this becomes a critical factor. Preparation time for firing is equally
:ritical, From a packaged configuration, the MADM requires approximately 2
ours and 45 minutes preparation time. The SADM provides a more realistic 12
ninutes preparation time, :

3. Radiation and Fallout Hazards. These result from the tactical use of
surrent ADM's, particularly in the hasty emplacement role, and present a major
»roblem of civilian evacuation. This problem further intensifies political objections
:0 the use of ADM!'s,

4. Firing Options. Although the MADM can be detonated using timer, re-
note wire, or remote wireless methods, the SADM is limited to timer detonation
mly. In addition, those MADM weapons positioned for support of non-US forces
ire limited to the timer option only, Size and weight pose an additional logistical
ind emplacement problem with current ADM weapons, The present MADM, pack-
iged with equipment, weighs 994 pounds. In an unpackaged configuration, it still
veighs 226 pounds. The present SADM weighs a more realistic 132 pounds in a
rackaged configuration and 60 pounds when unpackaged.

5. Safety and Reliability, Specifically the present PAL locking devices and
/eapons arming devices are not tamperproof. Also, it would appear that relia-
ility of the warhead, in the environment of a tactical nuclear exchange, can be
ffected,

Because of these limitations and because of political considerations, severe
perational restrictions have been applied to the tactical use of ADM's, These
estrictions require that there be no predelegation of authority to utilize ADM
€apons; no preemplacement of ADM weapons; and no movement of ADM's forward
7 the main battle position until authority to release and expend those weapons has
zen received,

However, the Joint Chiefs of Staff have recently recommended to the Secre-
ry of Defense a reviged operational concept which would permit forward tactical
»sitioning of current ADM weapons and preemplacement of the improved ADM

- 1rrently under development.

Based upon the USEUCOM study and recommendations of US and NATO
-ommanders, numerous recommendations for an improved ADM weapon were
submitted to the Joint Chiefs of Staff. The most significant recommendations were:

2. ‘“.Increrased reliability with no degradation due to Battlefiéia -
environment,
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3. Improved safety and arming features with nuclear yield
precluded prior to intentional firing.

4, Simplicity of design and operation requiring minimum
time for emplacement and preparation for firing.

5. Size reduction to dimensions not greater than 22 x 48
inches and unpackaged weight not to exceed 75 pounds.

6. Suppressed radiation with minimized fallout effects,

7.  Multiple firing options to include remote wireless con-
trol capability up to 900 nautical miles with multiple
simultaneous detonation capability.

8. Improved rapid burial capability, underground or under-
water, to a depth of 60 meters. A 7 day burial capability
with power on and an indefinite burial capability with
power off is desired, coupled with a remote self-destruct
capability.

In addition to improved weapong characteristics, the study recommended
numerous improvements in concepts of operations involving the employment of
ADM's, The conditions and concepts recommended were:

1. That political agreement and acceptance of the feasibility
of using ADM weapons should be sought and secured.

9. Acceptance that ADM's, properly integrated with con-
ventional demolitions and used in a timely manner, pro-
vide the most effective defensive obstacle system and
should be included in defense planning.

3, That preemplacement of selected ADM weapons during
peacetime is feasible, should be authorized, and would
greatly facilitate their timely use.

4, That predeiegation of authority to use ADM weapons under
specific conditions should not be precluded,

5. That a program of cooperation giving non-US forces an
ADM capability should be approved and implemented
within Allied Command Europe.

Another study which contained a unique approach to planning was the USAREUR
Study of Tactical Nuclear Weapons Requirements for 1972 to 1978. This study,
developed by USAREUR to determine Central Army Group Requirements, employed
the Warsaw Pact division in a building block concept for analyzing weapons require-
ments. As this study will be presented in detail by the USAREUR representative
during the symposium, I will not discuss it in detail, Portions of the USAREUR
study were used in determining SHAPE requirements submitted to the Joint Chiefs
of Staff on 15 January 1968; however, the concept used by USAREUR is still being
evaluated at SHAPE,
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I would like now to turn to the ACE Capabilities Analysis Study, What has been
termed Phase II of this study is now nearing completion, This is a study of con-
ventional forces only. The present Ad Hoc Study Group may be replaced by a per-
manent group to provide a computerized analytical capability for further SHAPE
studies. If SACEUR so decides, one of the top candidates for Phase III of the study
is an assessment of ACE tactical nuclear capabilities using SATAN,

SATAN is an acronym for Simulation for the Assessment of Tactical Nuclear
Weapons and is designed for use on the IBM 7090/7094 computer.

SATAN consists of a set of programs that, when presented with two opposing
force structures, will automatically select targets, select weapons to fire on those
targets, and assess the effects of nuclear fires.

The capabilities of SATAN include the following:

1. The ability to analyze weapons effects on forces varying in
size from 2 divisions to a maximum capability of programming
for 255 divisions, 80 corps, or 20 armies.

2. Forces may be deployed in any area on a map divided into
10 meter squares, The maximum deployment area is 2621

kilometers square., Targets include groups of men or equip-
ment which are assumed to occupy an area of specific size.

3. Any nuclear weapon system whoge operation can be described
in terms of yield, range, CEP, height of burst, probable
error, time to fire, and abort rate can be programmed in
the computer.

4. SATAN simulation can be uged to program up to 45 days of
consecutive war; however, gimulation can be broken into
segments of simulated time called cycles,

Limitations of SATAN include the following:

1, The use and effects of conventional, chemical, and biological
weapons cannot be simulated by the computer,

2. Localized terrain features and vegetation can not be considered,

3. Procedures for computing radioactive fallout from surface
bursts are not included,

4, Air offense and air defense conflict can not be simulated by
the computer,

5. Within simulation cycles, units maintain static deployment,
except for movement as a result of counter battery fire,

6. The model considers only military troop formations and tanks,
APC's, or artillery pieces.

7. And finally, operations and intelligence processes can not be
simulated with SATAN.,
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Phase III, if conducted, should provide SACEUR with a useful agssessment of
current ACE tactical nuclear capabilities within the scope of the foregeing limita-
tions.

To broaden the spectrum of my discussion of tactical nuclear weapons require-
ments within Allied Command Europe, I would like briefly to discuss studies and
requirements for air delivered weapons systems.

Recent studies conducted by SHAPE relating to air delivered weapons con-
cluded that requirements existed for a low drag bomb, an air-to-surface migsile,
and a standoff air-to-surface missile.

The purpose of the low drag bomb is to increase the range and supersonic
capability of strike aircraft through reduced drag effects, The desired yields would
be selectable 20-30 kt or 100-130 kt, The bomb is required for the conduct of
longer range strikes against hardened Warsaw Pact airfields, close air support of
the land battle, air superiority, and air interdiction purposes.

An air-to-surface nuclear capable missile has also been stated as a require-
ment by SHAPE. One of the main purposes of this system would be to provide
highly accurate close air support of the land battle. A low yield of 10-100 tons is
desired for this weapon to conform to its proposed employment in the proximity of
the FEBA, to permit aircraft to conduct effective strikes against highly mobile
targets during conduct of the land battle, and to minimize collateral damage in
attacking targets near population centers, particularly in the gatellites.

In addition, a standoff air-to-surface nuclear capable missile has been sub-
mitted as a requirement, The purpose of the standoff ASM is to enhance the
survivability of strike aircraft. A selectable yield of 10-100 kt with a range capa-
bility of 500 nautical miles is desired in this weapon, The standoff ASM is required
to permit effective long range strikes against radars, SAM sites, antiaircraft com-
plexes, and ABM sites.

Future requirements for tactical nuclear weapons within NATO will, of neces-
sity, be influenced by political and military considerations, For example, there
has been evidence of increasing interest in very low yield tactical nuclear weapons
within NATO; however, no definite conclusions have been drawn regarding the
desirability or effects of increasing the ratio of low yield tactical weapons in the
ACE nuclear stockpile, and no positive action to modify the weapons mix has been

initiated.
The NATO Nuclear Planning Group has suggested that tactical nuclear weapons
be identified by the following categories:
1. Low yield weapons including those with a nominal yield of
10 tons equivalent and those up to 100 tons equivalent,

9. Medium yield weapons, having a nominal yield betwecn
100 tons and 10 kt equivalent.

3. High yield weapons, including all yields above 10 kt.
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Contributing to this increased interest in lower yield nuclear weapons has
been fear, by the Federal Republic of Germany, of collateral damage in the event
of tactical nuclear war and the concept that increasing the accuracy of new weapons
systems would permit effective strikes against tactical targets using smaller nuclear
yields,

Although these factors can be expected to influence political thinking, the
NPG has not stated a precise suggestion for the composition of a revised tactical
nuclear weapons stockpile for Allied Command Europe,

The most significant military considerations affecting the tactical employment
of nuclear weapons in NATO relate to current constraints on the use of weapons,
rather than on weapon yield and design, specifically:

1. There is no preconditioned release authority for the use
of any tactical nuclear weapons,

2. There is no authority to pre-position defensive tactical
nuclear weapons such as ADM's.

While it would undoubtedly facilitate military operations to have preconditioned
release authority, there have never been any indications that obtaining such authority
would be politically feasible. However, pre-positioning of ADM weapons is desirable
and should be politically feasible if a new type ADM were developed with character-
istics that would permit remote controlled operations in a buried configuration.

Military arguments for the pre-positioning of ADM weapons are based on - (1)
the time required to move ADM's from present storage sites or field storage loca-
tions to selected target sites; and (2) the time required to bury and emplace ADM!'s
to minimize fallout and achieve maximum tactical results from the weapon explosion,

Considerations which oppose the concept of preemplacement include (1)} the
design limitations of current ADM weapons; (2) the cost associated with prechamber-
ing selected sites; and (3) the psychological impact on the civilian population in those
areas selected for prechambering,

Certain members of the Alliance have, quite properly, shown an inc reasing
interest in low yield tactical nuclear weapons, and this could develop into an in-
creased demand for low yield weapons in NATO, Surely, any military commander
would favor a low yield weapon over one of high yield, so long as the combination of
vield and delivery accuracy are sufficient to accomplish the task for which the
weapons are earmarked. Such weapons would give him more flexibility in the appli-
cation of his available firepower, However, this does not mean that he would favor
such a trade-off across the board, To do so could lead to the very dangerous circum-
stance of being badly outgunned—and the implications of such a situation are guite

obvious.
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Question and Answer Period

REP. HOSMER (JCAE): It has been rumored that the Turkish ADM deal was
turned off when the Soviets informed the Turks that they would not sit still for it. Is

there anything to that?

COWAN: Iam sorry, sir, I don't know if that is the case. I have heard the
speculation, but I don't have any concrete evidence within NATO to substantiate this.

WALSKE (DOD): Regarding the 900 mile remote control capability on ADM's,
people who have been working on the Phase II will recognize that that was not re-
quested by DDR&E. That wasn't strictly a civilian decision. Some of those, even
in the Army, weren't enthusiastic about it in quite the same way as EUCOM. That
is just a comment. With regard to the guestion of release authority on ADM's, your
information was correct up until the first of the year, and was certainly correct
during the Turkish ADM study. About that time, though, new US guidance came out
on ADM's and I might just mention it so that people will have the right idea. It does
affect weapon design under some circumstances, perhaps. The first point is that
ADM's may be positioned upon military decision ("positioned" means moved out of
theater storage, moved any place in the theater) so long as proper security and
custody by the US is maintained. That means if release authority to use the ADM's
is not given, it must be possible to withdraw the ADM's without losing them to the
opposing forces. So positioning may be done on a military decision. Emplacement
requires the consent of the National Command Authority. Emplacement, by implica-
tion, means putting the ADM's in the ground so you don't necessarily have the capabil-
ity of getting them out in time if the enemy comes and you have not decided to use them.
Finally, release of them for use again must be approved by the National Command
Authority; and the policy also says that it may be possible to get emplacement authority
from the National Command Authority prior to getting release authority. This means
that, in a developing crisis, the President could, if he chose, exercise the option of
actually emplacing an ADM, and then have the authority to either use it or sacrifice
it to the enemy. Either way, it would have to be a Presidential decision.

COWAN: Let's clear this up. Have we released this to our NATO allies or have
we held this in US channels?

WALSKE: It was released in the NATO cirecles a few months after it was gener-
ated and not actually incorporated in NATO ADM studies. We have made some prog-

ress in that area.

COWAN: Iam delighted to hear it. Tam sorry the staff didn't know it. I would
also say we have a communication gap on this 900 mile requirement.

FOWLER (DDR&E): In the Turkey scenario, you limited the invasion possibilities
to the six overland passes through the mountains. How practical is it to invade Turkey

by way of the Black Sea?
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COWAN: Idon't know, nor do I recall from the Intelligence exactly what the
enemy's amphibious capability via the Black Sea would be. However, my recollec-
tion is that it was extremely limited and that he would be most vulnerable if he
attempted it by that route. There are several reasons for this: one, the logistics
problems are great; secondly, the terrain is difficult; the mountains generally rise
right out of the Black Sea and the invader is immediately confronted with scaling
those and trying to establish himself in that area. The Turks are excellent mountain
fighters and I'd say they would give him a good run for his money under any circum-
stances. We didn't dismiss this possibility, but we thought of it as a possible re-
inforcing capability for this small force that might elect to proceed down the beach,
so to speak, as I showed you on Invasion Route 1.

FOWLER: My other question has to do with the proposed new weapon. It
wasn't clear to me what value a low drag bomb had for attacking air fields compared
with a lot of other possibilities. And why would you want such a large yield for a
close support weapon, particularly when we have precision weapons like Maverick
coming up?

COWAN: In answer to your first question on the low drag bomb, on many of
the aircraft that we are talking about this weapon will have to be carried as an
external store. We want to make sure it has the low drag essential for its carrier.
With regard to the second portion of the question, I don't think we considered things
like Maverick—and this goes into the release of things that are in development, so
to speak, to our NATO allies. To this extent, our studies have perhaps a serious
limitation.

ROWNTREE (NWC, China Lake): On your requirement for the air launch stand-
off weapon, what is the basis for the 500 miles and what kind of CEP's do you require
associated with that?

COWAN: The basis for it was the antiaircraft capability which exists immed-
iately on the other side of the Iron Curtain. This becomes very evident if you just
examine the situationr—thusg the standoff capability. The CEP was to be quite
accurate for us to attack, hopefully, airfields and shelters. They have, at the pres-
ent time, a very active shelter program on all of their airfields.

ROWNTREE: So the airfield is really the primary target there, rather than the
SAM sites and radars?

COWAN: I think the most vulnerable thing we have in NATO today is the Allied
Tactical Air Force. We are confined to a relatively small number of bases—20-odd,
I believe—in which we have airplanes (for example, at the US base at Bitburg) wing-
tip to wing-tip. There is a limited dispersion that we can do even on that airfieid.
You think about vertical dispersion or other concepts, but it gets down to the point
where the United States has asked NATO for shelter capabilities of its own. We have
got to solve the tactical air problem immediately in any war, or eise we are going to
get pounded to beat sixty. Opposing us, in the Northern Army Groups, there are some
93 airfields just facing NORTAG, for example. So if we tried to put airplanes against
each airfield in his dispersal pattern, it gets down to the point that we hardly have
enough for one or two per airfield.
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ROWNTREE: Can't something like the mobile missile that the general talked
about this morning equally well satisfy that requirement—because the hostile air-
Fields are well known. You don't have to strike an airfield from an airplane.

COWAN: Very true, but we haven't been able to get that MRBM for years.
We might be able to get the standoff capability on airplanes.

CARTER (DDR&E): Youaskedagain for a suppressed radiation capability, which
has been discusseda lot. How cleanor how suppressed does it have 10 be before it really

buys youanew capability?
DELETED

For example, when you talk to the Germans about placing
ADM's along the Fulda Gap, you run up against a sizeable city like Kassel, or
the town of Fulda itself. The logical place for these things, it so happens, is in many
cases around these cities or other populated areas, so that fallout might be & problem.
Further, the German usually knows the family living on the land where he places an
ADM. It gets to be a highly personal affair. 3o anything that will minimize fallout
and reduce the danger to the population, we would like to have. We have not, [ am
afraid, indicated specifically what we want in this, because we really don't know what
your state of the art is or what you could obtain for us. We would like to take as much
as we could get.

GLASSER (R&D, USAF): Agreeing with you in regard to the relative vulner-
abilities of the Allied and Pact Air Forces, what is the SHAPE interest in the V/STOL
Tactical Air Force?

COWAN: I'd hate to make a commitment for SACEUR because I have not dis-
cussed this problem with the new SACEUR., 1 will say this: The Briiish, as you
know, are going to the Harrier. From our own studies of this, we think V/STOL
capability would give us the dispersion characteristics that we desire for survivabil-
ity. However, I am of the opinion that the cost, both for the aircraft and its support-
ing materiel and personnel to make it work, would be much higher than for other,
mor e economical means which might achieve the same results.

GARWIN (IBM): I didn't understand your answer to Mr. Rowntree. You said
you had been try_i;;;tbr years to get the MRBM and thought that you might have a
chance for an air launch standoff weapon. What has held up the MRBM? Is it just
difficult to get an agreement that one wants to have a long range land based missile?

Or does it have to do with the civilian management or the NATO countries?

COWAN: I'll have to bow to General Burchinal, who discussed that a little bit
this morning. Do you want to answer that one, sir?

BURCHINAL (USEURCON): To my kxnowledge, the last time a military require-
ment was forwarded to the office of the Secretary of Defense, the Secretary of Defense
ruled that there was no requirement for an MRBM.

COWAN: [ think that has been rather consistent.
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Lt. Colonel Robert R. Knox
USA CDC-ICAS

CURRENT TACTICAL NUCLEAR WARFARE DOCTRINE
AND CDC STUDIES

Gentlemen, this is an information briefing classified SECRET. The purpose
is to acquaint you with a Combat Developments Command Project to improve tactical
nuclear warfare doctrine. In essence, this project is an investigation into how the
Army will fight on the nuclear battlefield, and how it should be organized and
equipped to accomplish its mission in this environment. The short title of this
project is NUWAR. :

Presented during this briefing will be a brief review of the current Army
doctrine on nuclear operations; a discussion of earlier studies in this field; and a
description of the scope, methodology, and progress of the NUWAR project.

Shortly after the end of World War II, considerations of the impact of nuclear
weapons on military operations started to appear in the Army doctrinal manuals.
This process has continued until virtually all current doctrinal manuals—except
those whose subject is clearly inappropriate, such as counterinsurgency opera-
tions—address the problems of nuclear conflict. Typically these manuals have,
near the beginning, a short paragraph or section which states that the doctrine
outlined is applicable to all levels of combat, and explanatory remarks are inserted
throughout the manual where necessary to modify conventional doctrine for nuclear
operations.

Figure 1 illustrates the breadth of the manuals that address nuclear doctrine.
This is a very abbreviated list of titles. Of all these manuals, only the first is
exclusively orientated, by title, toward nuclear weapons employment. Yet within
the other manuals, which deal with combat operations from theater through division,
brigade, and battalion level, with the attendant combat service support activities,
are doctrinal statements on miljgary operations in a%nuclear environment.
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Found throughout these manuals is a philosophy that the conduct of both nuclear
and nonnuclear operations is based on the application of combat power in accord-
ance with the same principles of war. The differences in technique described in
each arise from the increased vulnerability of troops and installations in the nuclear
e;vironment, and from the measures required to counteract this increased vulner-
ability.

EXAMPLES OF DOCTRINAL MANUALS

FM 101-31-1 NUCLEAR WEAPONS EMPLOYMENT, DOCTRINE AND PROCEDURES

FM 100-5 GPERATIONS OF ARMY FORCES [N THE FIELD

FM 61-100 THE DIVISION

Fm 7-30 INFANTRY, AIRBORNE INFANTRY AND MECHANIZED INFANTRY BRIGADES
FM 7-20 INFANTRY, AIRBORNE INFANTRY AND MECHANIZED INFANTRY BATTALIONS
M 17-3¢ THE ARMORED DIVISION/BRIGADE

M 17-1 ARMOR OPERATICNS

FM 54-2 THE DIVISION SUPPORT COMMAND

Fm 54-3 THE FIELD ARMY SUPPORT COMMAND

M 54-4 HE SUPPORT BRIGADE

FM 54-5-3 {TEST} THE SUPPLY AND MAINTENANCE COMMAND

Figure 1

In our investigation of these manuals and others we found doctrinal statements
in all of the areas shown in Figure 2. In truth, all major activities of the army in
the field have been addressed in light of the impact of nuclear weapons on the battle-
field. Yet throughout the manuals there is a noticeable lack of specifics. We will
have a porous, fluid battlefield; forces will be dispersed; they must be highly mobile
and they must be capable of acting independently. It is to the elimination of this lack
of specifics that current studies are addressed.

DOCTRINAL AREAS CONSIDERED

OFFENSE

DEFENSE

FIRE SUPPORT

COMMAND, CONTROL AND COMMUNICATIONS
TARGET ACQUISITION

INTELLIGENCE DATA PROCESSING

MOBILITY

COMBAT SUPPORT

COMBAT SERVICE SUPPORT

Figure 2




An earlier study and a subsequent troop test are the immediate forebears of
the current NUWAR Program. '

The Army in 1963 undertook a comprehensive and deliberate study, known as
Oregon Trail, of the uses of nuclear weapons in land warfare. Oregon Trail was
completed in February 1965 and recommended new organizations, new equipment,
and a doctrine for the use of nuclear weapons in land warfare unlike previous ideas.
This system of organizations, weapons, and doctrine was geared for attainment in
the period 1968-1972. It relied heavily on battlefield dispersion of gelf-contained
units. It emphasized the attrition nature of two-sided nuclear warfare. It stressed
firepower, both nuclear and nonnuclear, and target acquisition, and tended to sub-
ordinate maneuver so long as the enemy retained a nuclear capability. It proposed
great depth to the defensive position and did not seek to avoid enemy penetration of
the spaces between dispersed units. Enemy elements, acquired in these spaces,
were promptly taken under fire—either nuclear or nonnuclear. Great reliance was
placed upon the 107 mm mortar, improved fragmentation munitions, a conceptual
rocket delivery system, forward area air defense systems having passive acquisition
means, and an effective antitactical missile and aircraft system. '

The Department of the Army, in reviewing this study, determined that the
revolutionary change in organization was not feasible by the time period 1968-1972
nor did it consider that the conceptual weapons upon which the concept relied were
reasonably attainable in that period. On the other hand, the Department of the Army
endorsed the concepts of widespread dispersion, great depth, a battle of attrition
during two-sided nuclear conflicts, and postponement of decisive maneuver action
until the enemy nuclear capability was substantially reduced. The Chief of Staff,
Army, directed that these approved concepts be incorporated into a doctrine adapt-
able to the existing ROAD organization and equipment and that the doctrine be tested
in the field.

Troop Test Frontier Shield was conducted in Europe in the winter of 1966-67.
While its findings were not decisive, they indicated that the postulated doctrine was
not workable with the equipment available and that a major command and control
problem exists in implementing the conceptual ideas of Oregon Trail within the
Frontier Shield postulated doctrine.

After a review of the findings of Troop Test Frontier Shield, the Department
of the Army directed CDC to revise and improve the doctrine of Frontier Shield
and to conduct a troop test of the revised doctrine. This direction has led to the
development of the current CDC NUWAR project.

As shown in Figure 3, the project consists of some seven tasks: The SHIC
Study, which is a synthesis of the data, information, and postulations written on
nuclear conflict, plus an extensive bibliography; the MTR Study, an assessment
of the comparative utility of nuclear, conventional, and improved conventional
weapons against a variety of targets; the development of an exhaustive specific
doctrine for nuclear operations; the evaluation of this doctrine by both a war game
and a froop test; the modification of the original doctrine in light of the results of
the war game and troop test; and finally, the promulgation of this doctrine to the
field. The first three tasks have been completed, and the war game is currently
in progress.
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Neither the proposed doctrine nor the tentative war game results that I will
discuss should be considered as reflecting either CDC or Department of the Army
approval. In both cases they represent the current thinking at the working level
and both are certainly subject to change as the NUWAR project develops.

NUWAR PROJECT RELATIONSHIPS

SYNTHES!S

OF HIGH

INTENSITY PROMULGATION
CONFLICT

NUCLEAR NUWAR FRONTIER

WARFARE WAR SHIELD —— EVOLUTION
OPNS 70-75 GAME I

MUNITION
TARGET

RELATIONSHIPS

Figure 3

Army 75 is a just completed CDC study that will form the basis of the organi-
zational and operational concepts for the Army in the 70-75 time frame. From this
study, we chose the heavy division as the model unit for the NUWAR Study. This
division is roughly equivalent to the current armored division. Each of its maneuver
battalions (four mechanized, five armored) hag four letter companies. During war
games three defensive and two offensive alternatives are being investigated. In each
of the concepts for defense, the division commander plans for enemy penetrations in
the forward defense area—and attempts to canalize enemy forces into either pre-
selected or expedient nuclear killing zones. It is expected that a division frontage
will range from 35-50 kilometers as shown on Figure 4. Areas for the brigade and
battalion are also illustrated.

Associated with the three forms of defense is the concept of imposing an un-
acceptable level of attrition against enemy units and establishing a redundancy of
defensive effort to inflict the desired attrition. Defensively, a modified mobile
defense with a brigade or larger reserve is to be tested. Lateral dispersal of units
is greater than in the standard formation.

Figure 5 shows a typical dispersion of units across the division front and
portrays a division size penetration. Also to be tested is the area defense with
certain modifications-——one of which is no designated reserve force. In this concept,
uncommitted units may be deployed to blunt enemy penetrations as shown in Figure
6, or several units may be massed to mount a counterattack if the tactical situation

dictates.
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BRIGADE
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DIVISION
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DEPTH: 60-80 KM
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Figure 4
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MOBILE DEFENSE WITH PENETRATION
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Perhaps the most radical departure from established defensive doctrine is a
concept identified as the dynamic defense (see Figure 7). Tt is a form of mobile
defense with units widely dispersed poth laterally and in depth.

The battlefield is characterized by a high degree of elasticity in which small .
units will freely maneuver depending on enemy pressure-—but they will maintain
contact and wili not voluntarily relinquish previously occupied positions. Accepted
is the fact that forward units are vulnerable to temporary isolation from other units.
In this concept, it is expected that friendly and enemy forces will be greatly inter-
mingled, thus limiting the size of nuclear weapons employed by both sides. Un-
committed units may be deployed to contain one or more enemy penetrations as
depicted, or massed to counterattack if warranted by the tactical gituation.

Offensively, two diametrically opposed concepts are to be examined. The
first is one in which the employment of nuclear weapons dictates the scheme of
maneuver considerations. A nuclear fire plan is developed to destroy the maximum
number of acquired targets, and the force is maneuvered to exploit the regulis of
the destructive power of the nuclear fires. This concept embraces increased nuclear
preparatory fires with a concomitant decrease in use of on-call fires. At the other
end of the spectrum is a tactical concept which incorporates nuclear fires exclusively
to support a scheme of maneuver. The commander will pursue a maneuver plan
which he feels offers the greatest degree of success and employs nuclear weapons
to support that plan. As the attacking force develops new targets, on-call fires are
employed; fewer preparatory fires are employed. This second concept is essentially
the same as current doctrine.

Within these three defensive and two offensive alternatives we are investigating
the utility of company versus battalion sized granules. 'Granule' is a term which
comes from the Frontier Shield Troop Test and is defined as a tactical unit capable
of operating independently for extended periods of time while separated from its
parent unit. Actually, it is nothing more than a cross-reinforced company or
battalion level unit.

Using the company and battalion sized granules, we are trying to define the
geometry of the pattlefield. We are attempting to discern the most protective dis-

position that still retains enough employable combat power to accomplish its mission.

Combat Operations

A. Frontages and Depths.

The company is the lowest maneuver unit level for which specific frontages
and depths were developed. Under favorable circumstances of terrain and observa-
tion it has been previously determined that a company can occcupy and defend a posi-
tion with a front of 1400 meters and a depth of 1000 meters. ICAS has nccepted this
as a reasonable area for a company to operate on in a nuclear situation. In con-
sidering the company frontage it is accepted that a single enemy nuclear weapon '
detonsted over the center of a company position will make that unit combat ineffective.
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Appropriate distances between companies were determined in light of assuring
employment of a 155 mm nuclear weapon in the gap between companies with a negli-
gible risk to warned /protected personnel. The minimum distance companies can be
separated using this criterion is 3600 meters. Another advantage of using the 3600-
meter interval is that it minimizes nuclear vulnerability {(Figure 8); e.g., a 30-
kiloton weapon detonated at the center of the 3600-meter interval would probably
affect no more than one platoon in each company. This estimate is based on radii
of vulnerability (RV - 30 kt/protected = 2100 meters) which are somewhat greater
than actual radii of damage. Using this approach, a battalion with four maneuver
companies—two of which are deployed forward—would occupy a position with a
4900-meter front. The battalion together with DS artillery and other support ele-
ments would require a minimum depth of 9400 meters if no maneuver space is
allowed for in the rear. Considering the combat support type units likely to be in
a battalion area, the depth has been increased to 12 kilometers to provide the
commander some flexibility in organizing his area. Another consideration in
selecting these distances for examination is the criticism directed at the restric-
tive aspects of the 9 by 5 kilometer battalion area tested in Frontier Shield.

UNIT VULNERABILITY
(30 KT AIRBURST)

1400m-—|
b T

1000m

pst—————— 3600 M ————3m|

FPROTECTED PERSONNEL

Figure 8
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B. Artillery.

Following Oregon Trail and Frontier Shield findings, it was determined
that the concept of fragmenting artillery and frequent displacement of units should
be further studied. In the NUWAR concept, the battery is the lowest level of dis-
persion to be considered under normal high intensity conflict circumstances, but
the likelihood of single gun employment or even fragmentation into platoons will not
be ignored as a possibility.  Initial investigations have nevertheless focused on the
battery. One factor against the fragmentation of batteries is the fact that in the
area of an Army 75 heavy division there are from 9 to 11 tube artillery battalions
(including supporting corps artillery), and extensive fragmentation, while attempt-
ing to maintain adequate dispersion, greatly complicates space management. It
has been suggested that frequent displacement might enhance the survivability of
artillery. Accurate survey is the greatest obstacle to such a concept. Two possi-
ble solutions to this problem exist. The first involves the use of lager range find-
ing equipment expected to be available in the 1970-75 time frame. The other is
employment of the self-contained navigational system in selected aerial vehicies.

C. Logistics.

In the defensive posture, division and brigade logistical elements will be
collocated to the rear of the forward brigades in the three forward support areas
(FSA's). A fourth forward support area will be formed from elements of the division
supply and transport battalion. Supply of food and petroleum products will be ac-
complished by the unit distribution method from the forward support area to the
forward units. Repair parts will be provided by the maintenance battalion, and
ammunition will be picked up by the units from the supply points. Maintenance for
the forward maneuver units will be accomplished by contact teamg.

Emphasis will be placed on maintaining a flow of supplies to the forward units
rather than on building stocks in the forward areas. In the division area, aerial
resupply wiil be used as extensively as aircraft availability and the tactical situation
will permit, with semiarmored surface vehicleg bearing the majority of the move-
ment effort.

Concerning medical operations, the division and battalion elements will be
examined to determine whether the widely dispersed maneuver and support units
can be satisfactorily supported. The combat support hospital is to be situated near
the division rear boundary; and a forward medical company will be in each of the
three forward support areas. Self-help must be stressed. Battalion and company
medics treat minor wounds, and if the situation permits, casualties will be evac-
uated out of the division area. The principal MEDEVAC means for seriously
wounded i3 to he the helicopter, while personnel with serious but nonfatal wounds
will be stabilized in the forward units, and probably evacuated overland by armored
supply vehicles or in equipment being returned to maintenance units to the rear.

It is expected that mass casualties sustained in a unit under attack will not be
treated—except superficially——until the enemy threat diminishes.

War Gaming

As we examined ways in which this postulated doctrine could be evaluated and
further developed, we found that probably the easiest and quickest method would be
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through the use of a war game. Figure 9 shows some of the key factors which apply
to the war gaming activity.

WAR GAMES FACTORS

FORCES

& ARMY--15 HEAVY DIVISION
« SOVIET TANK ARMY

NUCLEAR WEAPONS
# ACTUAL YIELDS AND INVENTORY PROJECTED FOR 1970-1975

RESTRAINTS

NUCLEAR WEAPONS LIMITED TO MILITARY TARGETS
MINIMIZING CIVILIAN CASUALTIES

RESTRICTING WEAPONS YIELDS

RESTRICTING TYPES OF BURSTS

AVOID ATTACKING POPULATION CENTERS OVER 25,000
NUCLEAR WEAPONS PROH|BITED OUTSIDE BATILE AREA

* ok NN R

Figure 9

Combatants for the dynamic play are the Army 75 heavy division as part of a
corps in a US field army and elements of a Soviet tank army of 20 regiments. Two
Soviet divisions with a total of eight regiments are the immediate antagonists of the
US division. Incidentally, the actions of the Soviet Forces in dynamic play are based
on actual Soviet doctrine compiled from the latest and most authoritative sources
that we could find.

Since the NUWAR Study is aimed at developing doctrine within the limits of
organizations and materiel available during the 1970-75 period, projected nuclear
weapons inventories for that period, with realistic theater and subordinate unit
aliocations, are being used. To place the NUWAR effort in the proper perspective,
it should be noted that, unfortunately, no commonly accepted definition exists for
tactical nuclear warfare. Theoretically, it can range from a minimal one or two
weapons a week to an almost unlimited daily expenditure of nuclear weapons in the
area forward of the field army rear boundary. Therefore, since we cannot define
specifically what tactical nuclear war is or will be, we have chosen to postuiate
some restraints—drawn from the synthesis of high intensity conflict and designed
to keep the warfare within credible tactical parameters. To describe limited
nuclear warfare we have assumed that the combatants will practice some degree of
arms control and will also refrain from actions that encourage escalation. Limits
and restraints are essential if 2 nuclear war is to be confined to the tactical battle-
field. Hence, the course of the war will depend largely on which of the many pos-
sible restraints opposing forces observe.

Using the general category of restraints discussedabove, specific restraints
for the war game were developed, as shown in Figure 10.
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WAR GAMES RESTRAINTS

¥NUCLEAR ATTACKS ARE LIMITED TO 150 KILOMETERS EACH S1DE OF THE FEBA.

#TARGETS LOCATED BEYOND THE BATTLE AREA WILL BE ATTACKED ONLY BY
CONVENTIONAL WEAPONS.

*NUCLEAR STRIKES IN VICINITY OF CITIES (OVER 25,000 PEOPLE) WILL HAVE
AT LEAST 90% ASSURANCE THAT NO MORE THAN 10% OF THE POPULACE WILL
BE EXPOSED TO AS MUCH AS 50 RAD.

¥ SURFACE BURSTS WILL NOT BE USED EXCEPT FOR ADM,

*WEAPON Y{ELDS FOR BOTH COMBATANTS ARE LIMITED TO 50 KILOTON OR
LESS.

Figure 10

The rationale for the 150 kilometer factor is that it approximates the size
of an area occupied by both the Army 75 corps and Soviet tank army with combat
service support for both combatants. {Soviet tank army depth is 100 km: front
units supporting army will be in the next 50 km. )

Related to the war games restraints ig the assumption that each combatant
has certain facilities or resources that it does not want destroyed—or similar
facilities belonging to enemy forces which it will not attack. In other words,
population centers, industrial areas, or politically significant locations are not
likely to be attacked by nuclear weapons unless (1) such action decisively affects
the battle, or (2} the areas contain resources vital to both combatants.

¢ T

. "’"i
Whether one or both sides will observe any or all restraints and sanctuariesJ
is at best a speculative matter. Assurance that escalation can be prevented is not

possible on the basis of military considerations alone. However, the NUWAR Study

assumes that geographical restrictions apply and that no strategic exchange of
nuciear weapons will oceur.

One point to be emphasized is that during war games, if certain tactics or
doctrine are unsuccessful and will ultimately lead to the defeat of US forces, the
dynamic play will be redirected and alternative solutions sought. The intent here
is to avoid wasting time on obviously unworkable concepts and to make maximum
use of dynamic play as a medium for developing feasible alternatives.
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The war game portion of the NUWAR project has been contracted to the
Institute of Combined Arms and Support-Research Organization, a division of
Booze-Allen Applied Research, Incorporated. Figure 11 shows the time phasing
for the war game activity. The preparatory phase included identification of data
sources, development of the data base, and static and sensitivity analysis. As .
its principal tool, in addition to more than 40 personnel, to conduct the war game,

ICAS-RO developed the DIVTAG II model. DIVTAG is an acronym for DIVision
Through Army Group. DIVTAG II is a combat simulation model designed to assist
in the evaluation of organizational and tactical doctrine for large units. Low, mid,
and high intensity warfare can be simulated without model alternation. All doctrine
is externally controlled, so there exists no fixed doctrine within the model. Activ-
ities of the Navy and Air Force can be played in support of Army activities.

NUWAR WAR GAME

PREPARATION FOR WAR GAME DYNAMIC PLAY EVALUATION

1 0CT 68 15 MAY 69 15 SEP 69 15 NOV 69

Figure 11

DIVTAG II simulates an extremely broad spectrum of military activity which
includes ground operations, air operations, close combat engagements, and special
weapon assessments.

DIVTAG II is formally described as a computerized, two-sided, symmetric
combat simulation. In application in war games, it can be open, semiopen, or
closed. It is basically rigid but can be operated with semirigid intelligence and
special weapons assessment. Unit, time, and space resolution can be as small as
platoon, centiminute (0.01 minute), and meter. As a maximum, DIVTAG 0O can
play units up to army, length of period (in a single run) up to approximately 7 days,
and size of battlefield up to 8000 km square. As many as 1000 units of varying
types and sizes can be played discretely in a single game.

Using DIVTAG II and the postulated doctrinal concepts furnished, ICAS-RO
is now conducting the defensive phases of the war games. The data produced in
each of the offensive and defensive phases will, when analyzed and evaluated, indi-
cate the comparative utility of the several competing alternatives.

The dynamic play of two defensive games has been completed. Analysis and
evaluation of the data produced in these games is currently in progress and at the
same time, other games are being played. One of the games completed utilized
the area type defense with the US forces in company sized granules. The other

AEORERE:
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game employed the mobile defense with battalion sizedgranules. Bothofthese games,
and those that follow, are fought over the same terrain with both antagonists always
starting at the beginning of the war. We are trying to eliminate any generation of
comparative data that is due to acecidental or artificial game differences. In both
games played, the US forces reached predetermined defeat criteria within 3 hours
after the start of dynamic play. The Soviet forces reached the predetermined de-
feat criteria almost simultaneously with the US forces in the company granule-area
defense. While not quite reaching defeat criteria in the battalion granule-mobile
defense game, the Soviet forces were incapable of continuing their mission without
substantial reinforcement. These facts must be tempered with the realization that
the defeat criteria are artificial game criteria and that we have not completed our
evaluation as to why events occurred as they did. In both games the Soviet forces
fired about 85 nuclear weapons while the US forces fired about 55 weapons. A con-
sistent aspect of both games was that dispersion did not prevent targeting. Most
targets acquired by both sides were company sized. Once acquired, these company
targets were rapidly attacked with nuclear weapons by both sides.

The findings of the war game will be further evaluated as previously indicated
in Troop Test Frontier Shield II. This troop test is tentatively scheduled for January
1971 in Europe. The tentative concept of test calls for the use of an Army 75 brigade
with its slice of division and corps support and opposed by appropriate enemy units.
The friendly force will conduct defensive operations for four days, and offensive
operations for one day. '

Summarz

In summary, the NUWAR study will lead us to an answer to the question,
"How do you fight and win a tactical nuclear battle ?'"

Gentlemen, this concludes the briefing. Are there any questions?
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Question and Answer Period

GARWIN (IBM): As I understand it, it's the Soviet doctrine to use a chemical
agent in conjunction with their nuclear weapons. Is this taken into account in your
war games and in your troop tests ?

KNOX: No, we are not going to play chemical agents in either the war game
or the troop test, We have considered it in the doctrine but we are not going to
play it. We are attempting to keep the program within manageable limits.

GARWIN: So far ag I remember it, Dr. Ord yesterday said that in some of
the Soviet exercises about equal numbers of FROG's with chemical warheads and
with nuclear warheads were employed. It seems to me that this doesn't model the
situation properly if one neglects the chemical agent.

KNOX: I believe in recent years the proportion of nuclear weapons hag gone
up in their exercise. I am not sure about that point. However, I do know you can
prepare for chemic al operations with equipment rather than with new tactical doe-
trine. I don't believe it would {nvalidate our findings to concentrate on the nuclear
aspects without, at this time, considering the chemical aspects.

DOUGHERTY (SLA): What kill criterion do you use? In your game or exercises,
do you check the sensitivity of the assumptions, for example, what's killing people?

KNOX: Most of the casualties in these first two games have been from the
effects of nuclear weapons.

DOUGHERTY: What rad level, for instance, do you use as kill or incapaci-
tation?

KNOX: The generally accepted 650, plus or minus 150 rad, is the kill
criterion— LD530, Neither this information or any other information available was
precise enough for war games. So we assigned killing doses of radiation going -all
the way up to 3000 rad exposure. For instance, someone getting a 3000 rad ex-
posure was expected to be of no more use to the forces involved from that instant
on. Those with lesser amounts of radiation were not expected to be of any use in
a few hours. We have documented the assigned radiation levels that we used to put
people in an ineffective category, but we are not claiming that we reflect objective
truth since there are no figures to reflect this truth.

Ve DONALD (LRL): You said that Oregon Trail was not accepted because from
a paper study it was apparent that the equipment to carry out this deployment was
not available in the '68 to 179 time scale, and also apparently there was serious
concern about command and control aspects. I gather your field test of this more
or less proved this point in the '66-'67 operation that you spoke about, What would
you say is the most significant change that your new study projects for that system
over the things that the Oregon Trail study itself proposed? Is it just that you are

now looking at '75 technology ?
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KNOX: We are looking at '75 technology. We are attempting to make sure
that all the material we use ig actually in being, or we have some strong reason to
expect it to be in being. For instance, we are not using any nuclear weapons that
have not reached at least Phase III. I suppose this is one of the biggest differences
in the study. We are trying to get a reasonable balance between being able to fight
in a nuclear configuration and maintaining a large, or acceptable, conventional
capability for each individual unit,

MeDONALD: I would suggest that if you are using only weapons that have
already reached Phase III and you are looking in the 75 time frame, you may be
denying yourself weapons that are under very active study at this time, and this
may not give you the right kind of answers. It certainly won't assist you in trying
to find out what weapons you'd like to see developed.in that sort of time frame.

That might bias the study in a rather unfortunate way.

KNOX: We recognize this problem, but we gave more weight to the possi-
bility of having our study appear to turn on the appearance of new weapons, We
hope that we are going to create doctrine that is not so dependent on an individual
weapon that comes up in the future.

McDONALD: Let me ask you a specific question about a new weapon system.
I know Oregon Trail was quite dependent on the AD-70 concept, or I guess we call it
SAM-D now and will call it something different next year. Is there some such air
defense field army error and short range missile defense system postulated in your
study or not?

KNOX: Not SAM-D.

KING (AFXPD): On what premise do you employ nuclear weapons as a people
killer? I am curious as to why you would fire a nuclear weapon. What causes you

to fire it ?

KNOX: We came up with some criteria for the gamers based on threat to the
units they are playing, that they are representing. Essentially, a company {or
larger) element immediately opposing some American element, is worth a nuclear
weapon. Then we put some restraints into the gamers' instructions—they are not
to deliberately over-kill; there are prohibitions against area fire, and we try to
make them use it reasonably.

KING: Are you using improved fragmentation ?
KNOX: Yes sir, we are—conventional improved fragmentation.

SQUIRE {LRL): One surprise of Oregon Trail is the apparent requirement
for some 30,000 or so nuclear weapons. I wonder if you would extrapolate the level
of the battle that you were talking about in NUWAR to, say, NATO—what does the
quantitative requirement in nuclear weapons turn out to bhe ?

KNOX: So far we have not addressed the problem of making this a require-
ment study, We are trying to keep it in a doctrinal area, We have attempted to
use, as the inventory available to the Air Forces in both areas, what we believe
may become available in the time frame. But as far as requirements are
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concerned, this study really doesn't address that problem in the best manner; it
wasn't intended to. We are going to investigate what would happen if the US force
had 25 percent—or 50 percent—as many weapons as it does. But this study is
really not a requirement study. '

LAUREYNS (General Dynamics): What was the principal means of gaining intelli-
gence for the use of your nuclear weapons, and are the results very sensitive to that
means of locating and identifying units to be attacked?

KNOX: All the sensor elements that are available to the division, either
organic or at services, are played in the game, including Air Force RECCE, Army
Aviation, acoustical devices, seismic devices, patrols, and, listening post radar.
We have attempted, at great length, to get accurate factors for their capabilities
ground into the machine, and I believe we have, after several false starts.

LAUREYNS: You couldn't identify certain of those elements as being the
most frequently used or most effective? :

KNOX: Inthe early stages there was a four-hour period when the opposing
force, the Soviet force, was across the border and inoving toward our FEBA.
During that period, the Air Force RECCE was most effective, After that period,
which stopped at about 1200 or 1130 in the morning, the ground combat started
around noon; after that time, I don't know just who got the most targets.
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Colonel James M. Page
USA, USAREUR

TACTICAL NUCLEAR WARFARE 1972- 1978

The nuclear capability of US Army Forces, Europe, hag grown from a single
gun battalion, first introduced in June 1953, to the present capability, which ranges
in size from the 155 mm howitzer, with a range of about 14 km, to the Pers hing
missile with a maximum range of approximately 740 km,

As our capability has increased, we have also seen the capability of the
Warsaw Pact forces increase, and today we have nuclear glants facing each other
in Furope, hoth sides having a capability to engage in strategic and tactical nuclear
warfare,

The purpose of this briefing is to familiarize you with USAREUR's concepts
and weapons requirements to fight a tactical nuclear war, A USARFEUR study on
tactical nuclear weapons requirements, Central Europe 1972-1978, was completed

in Gctober of last year, The study had a twofold purpose: (1) to postulate USAREUR's

concepts and requirements, and (2) to stimulate discussion about these concepts
between and among the national forces comprised in the Central Army Group,
Eurcpe. The study was forwarded to selected NATO and US Headguarters for re-
view and consideration in the computation of nuclear weapons requirements for
Central Europe, The information prescated today represents approved USAREUR
concepts, and at the present time stated requirements remain under consideration
at various higher headquarters,

You will notice that this study concentrates upon the requirements and justifi-
cation for zround tactical weapons, because they are our business, We recognize
the essential nature of Air Force requirements and do not intend, bv cur study, to
reflect otherwise,
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The briefing wiil cover the following aspects of tactical nuclear war:

1, Concept
2. Threat

3, Weapon requirement

CINCUSAREUR's tactical nuclear concepis are:

1. Avoiding strategic exchange
2. DBattle area deployment
3. Phages of operation
Stabilization
Nuclear dominance

Exploitation

Tactical nuclear weapons as a deterrent are only as effective as our ability
and willingness to employ them, coupled with the enemy's knowledge of our willing-
ness.

The requirement to utilize tactical nuclear weapons in Central Europe could
arise in any of several ways. It could arise as a result of conventional attack and
escalate to a tactical nuclear war, or it could be caused by a surprise nuclear
attack. In any case the basic requirement would probably arise from a miscalcu-
lation on the part of the Warsaw Pact., If a conventional attack were made against
Central Europe by the Warsaw Pact, the Warsaw Pact authorities must have con-
sidered that there was a good chance that NATO would either risk defeat and not
use nuclear weapons at all, or would not use them either in time or in such a way
as to prevent the Warsaw Pact from attaining its objectives. On this basis, the
inference would be that either the Warsaw Pact had a reason to doubt NATO's will
to go nuclear; or had set itself a geographically limited objective capable of early
attainment; or had launched an aggression whoge scope could be modified according
to NATO's response,

It is not NATO's desire to initiate a nuclear war; however, the choice may be
forced upon us as a matter of survival, We must, at that time, be prepared to use
our weapons.

In the event a nuclear war starts, it is reasonable to helieve that both the
United States and the Soviets will try to avoid a strategic nuclear exchange, because
of the mutual devastation and casualties that would be inflicted. Conscquently,in a
NATO-Warsaw Pact confrontation the emplovment of nuclear weapons would probably
be restricted to the battle area, or would be restricted by other mutually advan-
tageous constraints, Both NATO and the Warsaw Pact possess the forces and the
tactical nuclear weapons to mount such a war, Therefore, a tactical nuclear war
is expressed as a realigtic option that may occur on the European continent.
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In conjunction with this, is the concept of the initial employment of nuclear
weapons.  The initial employment would certainly demonstrate our willingness to
use our weapons, and the strike, if uged with precision, could well cause the enemy
te reconsider, halt his aggression, and retire behind hig borders,

The initial weapons employment could be limited to a small strip of territory
on the eastern border of the Federal Republic and the western border of the Pact,
to minimize civilian casualties, This border strip is thinly populated, so the effects
on the population would be minimized. The longer the release of weapons is de-
layed, the farther the enemy will advance and the greater will be the likelihood of
increasing the number of friendly civilian casualties (see Figure 1),

The first option to be employed could be atomic demolition munitions utilized
to enhance natural barriers and create obstacles to enemy movement, These
weapons are essentially defensive in nature, noncasualty producing, and if buried
would produce relatively little fallout. ADM employment, coupled with appropriate
warning to the Warsaw Pact, would certainly provide unmistakable evidence of
NATO intentions, while restricting effect to NATO territory,

In the event the Warsaw Pact forces breached the barrier and continued to
advance, then the next step would be a simultaneous attack with small vield tactical
nuclear weapons employed across the central front (see Figure 2),

This selected nuclear response must provide for employment of sufficient
weapons to render an enemy incapable of immediately continuing the attack. Small
yield weapons, airburst, with small delivery errors would be used, both for pre-
cision and to minimize civilian casualties. The weapons should be delivered as
nearly simultaneously as possible along the entire central front, The numbers of
weapons and the simultaneous strike are both hecessary: (1) to illustrate to the
aggressor the penalty of his aggression; (2) to illustrate that no part of the battle-
field is a sanctuary, and (3) to demonstrate NATO's unity of purpose in defense of
NATO territory. Counterattacks in conjunction with this nuclear strike would be
characterized by short, sharp, small unit actions,

This initial blow should face the enemy with the extremely difficult problem
of what to do next—quit the attack, respond in kind, or escalate. 1If ke responds in
kind or escalates, we then need a concept to fight this escalated but still limited
war. This expanded tactical nuclear conflict has been called a "sanctuary"

is identified in three phases:

Phase 1. Stabilization -- The initial phase would be characterized by NATO
ground elements seeking cut and destroying, as first priority, the Warsaw Pact
nuciear delivery means, Friendly ground forces would be assisted, where possihle,
by air clements that could be diverted from the air battle. The second priority
cfforts would be the destruction of his maneuver units and control elements, NATO
units, particularly nuclear delivery units, would move frequently, under cover of
darkness, in ordecr not to be targeted and destroyed, Command and control would
be tenuous at hest becausge communication would be disrupted by electromagnetic
effects. Logistical support would be disrupted. In the tactical units, survivability
would be paramount, and would be In direct ratio to the state of training of the unit
and the caliber of leadership at the middle and lower levels, During this period,




Figure 1

Figure 2
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the bulk of the friendly air effort would be directed to winning the air battle, At the
end of Phase I, USAREUR anticipates a force disposition characterized by small
maneuver units and scattered nuclear delivery means.

Phase II. Nuclear Dominance -- The aim of surviving fighting units must be
completion of the destruction of the Warsaw Pact nuclear delivery means, At the
same time, the capability to recover and reform maneuver elements and residual
nuclear delivery capabilities must be maintained, Nuclear supremacy can be
achieved by a combination of actions:

L. Destroying or causing the enemy to exhaust his supply
of nuclear warheads,

2. Destroying the enemy's delivery vehicles.

3. Rendering his launcher crews and assembly teams
casualties, During this period, surviving NATO combat
elements would consolidate into battalion gsize formations,
Disrupted command and control would be re-established
and nuclear delivery fire units incorporated into these
task forces so that residual nuclear weapons would be
available to support the next phase,

Maintaining contact with surviving air elements would be critical to continued
air support and target acquisition operations,

Logistic support would be re-established by:

1. Locating surviving supply dumps and indigenous resources.

2. Initiating recovery operations to place serviceable equip-
ment back into operation,

3. Aerial resupply.

Phase III. Exploitation -- NATO forces at this point would conduct compara-
tively small scale military operations against a weakened, disorganized, and
demoralized enemy. The NATO task forces would continue the process of recon-
stituting units, probably as naticnal groupings. Thus, combat forces responsive to
a command and control organization would continue to grow and would ultimately
destroy or eject surviving Warsaw Pact forces remaining on NATO territory.

After determining the concept of phasing the war, it becomes necessary to
examine the threat (see Figure 3). The Soviet ground forces will remain the
largest element of the Soviet establishment. Their availability supports the concept
of large numbers of divisiong advancing rapidly along the avenues of approach
through NATO defenses in the aftermath of a nuclear exchange, Virtually all of
their divisions are either tank or motorized rifle divisions, They have been stream-
lined, and with nuclear fire support, are designed conceptually to advance as
rapidly as 100 km per day, Their equipment is rugged, simple, and standardizedq,
and should continue to function for long periods of time without breakdown, The
logistical system is designed to support this rate of advance, Any POL problems
would be largely solved if the Soviets acquired even a small part of the POIL. stored
in the Federal Republic of Germany near the Warsaw Pact border. The Warsaw Pact
would mount a combat ready force of 79 divisions, 61 immediately available, and

18 more within six days,




Figure 3

This force is supported by tactical nuclear delivery systems. Soviet tactical
nuclear delivery systems will consist of the free rocket over ground or FROG,
which is organic to Warsaw Pact divisions, a follow-on or SCUD guided missile
with capabilities similar to NATO's Pershing, and a longer range S5-12 guided
missile in support of the front organization (see Figure 4). Current launcher
estimates show 237 - 316 FROG's and 190 SCUD's and $8-12's available to support
the force. Approximately 3800 tactical aircraft would be available, and 580 of these
would be light bomber or RECCE aircraft (see Figure 5).

For comparison purposes, the approximate number of ground delivery systems
in Central Europe for both NATO and Warsaw Pact forces are shown on Figure 6.
The weapons are categorized as cannon artillery, rockets, and shert range ballistic
missiles., As vou can see, at this time we have an absolute advantage in cannon
artillery. In order to make the delivery comparison more meaningful, the medium
range ballistic capabilities of both forces are shown, You will note that in this field
the Soviets have an absolute advantage vis-a-vig NATO.,

A study was made of this threat to develop the target array within a division
slice of the combined arms army.




Figure 4

Both fixed and mobile targets will be attacked by NATO forces in a nuclear
war in the Central Europe region,. Typical fixed targets are airfields, rail centers,
communications centers, critical road intersections, bridges, supply installations,
and nuclear weapons storage sites, Weapons for these fixed targets are in
SACEUR's nuclear strike blan and were not considered in our study of requirements
for a tactical nuclear war, Mobile targets are normally tactical force locations
that move at random periods of time, and they are addressed,

Fixed targets are described in three dimensions—map coordinates and altitude;
mobile targets, in four dimensions—map coordinates, altitude and the time the
target is at these coordinates, Rarcly can the fourth dimension be accurately fore~
cast, so an cstimated time must bo used, Numecerous war games have heen con-
ducted to establish a renlistic mumber of mobile targets, Conclusions from these
studies indicate that a division slice of tarzets in a Warsaw Pact front is the best
methodology.  This division slice of targets ineludes division maneuver elements,
control headquarters, fire support, and logistic facilities, as well as the nuclear
delivery units in o combined arms army back to 80 km in the rear of the ares's
forward edge, These war games have indicated that in an area of 60 km bevond
the battle areals forward edge on a division front, there were 79 targets categorized
as shown in Figure 7,
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Figure 5

Category 1 Targets -- Nuclear delivery units, surface-to-air missile units,
and their control headguarters. The threat represented by this type of target is
serious enough to warrant 90% assurance of 100% destruction,

Figure 8 represents a schematic of a division slice extending from the FEBA
to a depth of 60 km into the enerny rear zone. You will note that there are 10
Category 1 targets located at various distances from the forward edge of the baitle
area. The distances are measured in kilometers with the 10 targets located in an
area between 4 and 60 km, All must be succegsfully attacked.

Category I1 Targets -- Aviation, artillery, infantry, and tank units of com-
pany size or larger, and regimental sizc headquarters {see Figure 9). The threat
of this category of targets is considered to require a 90% assurance of Hh0% destruc-
tion. There are 60 Category II targets, and at least 50% destruction must be

reached here,

Category III Tarsets -- Engineer, signal, and combat service support units
or activities (sce Figure 10), These targets do not represent an immediate, direct
threat. This threat requires only a 90% assurance of 33% destruction, There are
9 of this category, and 3 must be successfully attacked.
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Note that airfields are not listed in the target categories, for as mentioned
previously, they are programmed for attack in SACEUR!s scheduled program,

I wish to emphasize that we do not program for destruction of every target in
the division slice, but rather only the minimum number of targets necessary to
insure their defeat. Of the targets to be attacked, you will note that the level of
assurance of destruction is commensurate with the threat of the individual target,
Our study reveals that 43 of the 79 targets in the Warsaw Pact division slice must
be successfully attacked in order to defeat the division {see Figure 11),

COMPARISON OF DELIVERY MEANS

CANNON
ARTY ROCKETS SRBM MR BM
NATO 600 (plus) 125 (ptus) 50 (plus) 0
(155/8") (HJ} (SGT/PERSH)
WARSAW 0 237-316 190 600 (plus)
PACT {FROG's) (SCUD's-SS5-12)
Figure 6
TARGETS

CATEGORY | - NUCLEAR DELIVERY UNITS, SURFACE-TO-AIR MISSILE
UNITS, CONTROL HEADQUARTERS: 90 ASSURANCE OF
100% DESTRUCTION

CATEGORY 11 - AVIATION, ARTILLERY, INFANTRY AND TANK UNITS (CO
AND LARGER). REGT'L SIZE HEADQUARTERS: 9%
ASSURANCE OF 50% DESTRUCTION

CATEGORY #11- ENGINEER, SIGNAL AND COMBAT SERV(CE SUPPORT
UNITS: 90% ASSURANCE OF 33% DESTRUCTION

Figure 7
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SECRMES

Hased on the distance of the targets from the forward edge of the battle area,
and the ranges of our weapons systems, the following weapons will be utilized:

1, The 155 mm howitzer for targets from 0-12 km from
the FEBA (see Figure 12).

9. The 8 inch howitzer for targets from 2- 12 km from
the FEBA (see Figure 13),

3. The HonestJohn for targets from 12 - 24 km
(see Figure 14).

4, The Sergeant for targets out to 60 km
(see Figure 15).

5. The Lance missile system which, although not in current
army inventory, is schedulted for introduction into USAREUR
in 1972, and was included as one of the weapons systems, It
will cover the same range of targets as the S ergeant and
Honest John '

6. Tactical air (see Figure 16), which will range throughout the
battle area.

Operational factors that impact on the types and numbers of weapons required
are shown in Figure 17.

Most of these operational factors have been utilized in previous nuclear
weapons requirements studies. However, the operational factor of target mobility
was utilized for the first time in this weapons requirement study. This factor
represents the probability that a target will remain in place from time of discovery
until a nuclear strike occurs, After consideration of these factors, it is evident that
more than one weapon must be programmed per target to achieve the level of destruc-
tion necessary; yet we have presented the worst case to ourselves, We have not
programmed weapons for all 79 targets in the divisgion slice, nor have we overkilled
those targets that did not require a higher level of destruction,

Figure 18 shows a requirement for approximately 125 nuclear weapons to
defeat 43 of the 79 targets in a division slice, Cannon refers to weapons such as
the 155 mm and 8 inch howitzer; Rocket, to the Honest John; and SRBM, or
short range ballistic missile, to the Sergeant or l.ance. Strike RECCE aircraft
may be used to restrike targets and to attack mobile targets.

DELETED Additional weapons (see ligure 1¥) must be provided to
attack the mobile missile units and other front targets more than 60 km in the rear
of the FEBA. The figure 900 represents the approxinate total for defeat of all such
targets in the central region,

Ag a result of our study, we find that we need approximately 12,000 weapons
to fight a successful tactical nucleay war in Central Europe.

In Figure 20, AD refers to air defense, specifically, the Nike Hercules

system,to provide nuclear defense against sirborne targets. The mamber of Air
Force weapons required is more than present allocations.
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OPERATIONAL FACTORS

e DELIVERY UNIT SURVIVAL
® \WEAPON READINESS

e ABILITY TO PENETRATE

o LAUNCH PROBABILITY

® [N FLIGHT RELIABILITY

@ ACCURACY OF TARGET LOCATIONS
AND TARGET MOBILITY

Figure 17

WEAPONS REQUIREMENTS (APPROX)

WEAPONS SYSTEM DIVISION SLICE
CANNON 85(12)°
ROCKET 15
SRBM 5
STRIKE-RECCE 20

TOTAL 125

*RESTRIKE OF CAT | TO INSURE DESTRUCTION
AS REQUIRED.

Fisure 18

FRONT TARGETS (APPROX)

WEAPON SYSTEM TARGETS WEAPONS
SRBM 150 300
PERSHING 122 330
STRIKE-RECCE 272 gzg
TOTAL 900

'RESTRIKE OF CAT | TO INSURE DESTRUCTION AS REQUIRED.

Firure 19
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WEAPONS REQUIREMENTS/ALLOCATIONS

05
e 3 (%)

DELETED

Figure 20

Considering the threat that opposes us, we feel our study reflects the minimum
number of weapons necessary to do the job, and we feel this requirement is an attain-wg
' '’

able goal,
‘ DELETED e

In postulating our requirements, we studied weapons systems that are not cur-
rently in our inventory. Examples are the Iance and the 175 mm nuclear round. It
: ‘ars that the Lance is a virtual certainty, but we will not receive the 175 mm
Nuc.ear round in the foreseeable future. Because of these and other changes, the
USAREUR study is being updated this year.

One item of major concern which is recognized by our study, is the imbalance
between weapons mix requirements and assets physically on hand, The imbalance is
most apparent in cannon artillery and Honest John (see Figure 21), " = ' &!

DELETED 4+)
WEAPONS MIX IMBALANCE

STUDY CURRENT
REQUIREMENTS ALLOCATION DIFFERENCE

CANNON 7000 o
H 1100 DELET e _
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Figure 21
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As mentioned earlier, this study was presented to selected NATO Headquarters,
and so far it appears that their response has been favorable. They have agreed with
the concept and methodology used. Some of CINCENT's comments as they were
passed to SACEUR are as follows:

The AFCENT contribution closely parallels the USAREUR
study in several areas, and in particular with the percentage
of targets engaged and the factors in computing the numbers
of weapons per target,

It is suggested that the nuclear concept of operations should
be examined in detail by SHAPE and that future studies con-
gider the concept proposed by USAREUR.

CINCENT is the Commander in Chief, Allied Forces, Central Europe, He commands
both the Northern and Central Army Groups, USAREUR and 7th Army are a part of

the Central Army Group.

Another of the Headquarters receiving the study was SHAPE, Supreme Head-
quarters Allied Powers Europe, and it ig evident that the USAREUR study had an
influence on SHAPE thinking because, in computing their latest weapons require-
ments, SHAPE, for the first time, used the target mobility factor, as did the
USAREUR study.

In summary, we have presented to you USAREUR's concept of fighting and
winning a tactical nuclear war, together with a determination of the number of
weapons required to support the concept. The successful defense of NATO Furope
must include the option of a tactical nuclear war,

1710
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Question and Answer Periad
— = AISWer Period

CARNE (RAND Corp.): The previous speaker, and you also, commented on the
Importance of command and control., You were going to use a responsive command
and control system to tie all this together, The question is, how are You planning to
do it?

PAGE: This could develop into quite a discussion, I assume you would be
interested in the step-by-step sequence ag well as the overall command and control,

of survivable command and control you are going to have, T assume you are going to
keep all this under control, tie in the various scattered elements and so on, ata very
high level of nuclear violence, :

PAGE: This is going to be quite difficult because of the problems that we
might run into in using radio equipment, which is what we are heavily dependent
upon at this time. I don't have an answer for a very high level command and control,
We anticipate that the shorter range radio communication will not be knocked out for
a congiderable period of time, Long range systems may be.

CARNE: Could you make any assumptions regarding the availability of mallard
or tactical concept ?

PAGE: Not in thig study. I might point out that in this vear's study command
and control, target acquisition, and atomic demolitions will be addressed much more
deeply than they were in last year's study,

FOWLER(DDR&Ezz Referring to the previous talk, are there some generalij-
zations that one can make concerning the need for a different troop or battle deploy-
ment for nuclear war and whether thoge deployments are more vulnerable to the
other kind of war? That is, if you are in a nonnuclear deployment, are ¥ou more
vulnerable to nuclear attack and vice verga? If 80, that must be quite a transition
problem hoth from a communication and a decigion point of view. T am wondering
if that problem was addressed in either your or the previous gpeaker's study ?

PAGE: I think we all recognize the transition problem and the fact that, if
you are fighting a conventional war, your posture on the ground is much more con-
centrated; the same on the other zide. In the conventional posture, the linear
distance occupied on the ground is about two-thirds that occupied by a nuclear spread
formation. Therefore if you are in a conventional posture when the enemy hits you,
you present a much more concentrated lucrative target. This is one reason that we
considered a simultaneous strike across the front as one of our early opticns, with
the purpose of bringing the enemy lead echelons to a halt, we postulated that they
would be in a conventional posture at that time, presenting more lucrative targets,
We would concentrate on the maneuver battalions, and we would only use divisional
size weapons—that means up through the Honest John~— with the purposge primarily
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of stopping the lead divisions for one to threc days while they considered what they
were going to do. This gives us an opportunity to transition to a nuclear posture,
deliver the nuclear strike, and be less vulnerable to any counterrieasures or reaction

by the enemy.

FOWLER: Am I correct that you are more vulnerable to a nennuclear attack
if you are in a nuclear disposition?

PAGE: You have trouble massing to oppose the enemy's massed attack-~that
is correct.

&A_L_S’EFLQQ@ In your simultaneous strike, about how many weapons would
be uged?

PAGE: This depends on the threat, Taking into consideration the changes
that have occurred since Czechoslovakia in the upgrading in the readiness of the
Warsaw Pact forces, the additional divisions that are in Category I, we postulated
in the central region 20 Warsaw Pact divisions as the lead elements of the first
echelon. We would go after the maneuver battalions only in these 20 lead divisicns,
The depth of the attack would not exceed 25 or 26 kin from the FEBA, and we would
visualize using between 247 and 260 small yield weapons, 10 kt or less in most
instances.

DELETED |

PAGE: We would use those primarily close to the forward edge of the battle
area (FEBA), which is where we utilize most of our weapons, by the way. I might
point out that in those 125 weapons, we have provisions for restrike, strike RECCE
aircraft. The weapons may never be fired. In this congideration, the weapon re-
quirement may drop from 125 down to 90 or so, and the same with the mobility factor.
I can't really answer your question on how much we could reduce the number of
weapons if we had the longer range, improved tube weapons.

e
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ORR(USARPA C): Yousaidyou'd start withthe ADM as your threshold— what happen-

ed to ihe Hercules? I can see the Russians coming to the border, but they are going to
send their air ahead of them and your threshold is going to be at the Hercules,

PAGE: Let me say, as far as the air defense is concerned, the use of the
Herculee could occur before, during, or after uge of the ADAI; it would depend
strictly on the air threat, what kind of a massive attack they launched, and the effect
on, or threat to, the maintcnance of our nueclear capability in aircraft, Although I
didn't mention it here, Nike Hercules air defense weapons may well be utilized long
before ADM, They are again essentially defensive.

ORR: This brings out the need for quick release of nuclear weapons, because
vou have an immediate decision when you see them coming.
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PAGE: Sclective release procedures, yes.

REP. HOLIFIELD: Why was the Davy Crockett scrapped?

PAGE: I am sorry, I am not in g position to answer that question.

REP. HOLIFIELD: On the theory that you need maneuverability—and thig
involved only two men in a jeep, and you had between 2000 and 3000 of them in
Europe—1 just wondered why they were withdrawn, particularly when you say you
have 5700 deficit in the tubular units. That ig g simple question and someone ought

COWAN (3rd Armored Division): I think I can answer. Davy Crockett was
brought into the inventory and wag actually used the last time, I guess, in the Berlin
crisis of 1961. The problems with Davy Crockett were twofold: (1) Since it was
essentially a platoon weapon, command and control was a problem, and there
apparently was great fear that some sergeant would start 5 nuclear war; (2) the
resources that the Army had to provide to actually keep Davy Crockett in the field
were a higher price than the net worth of the weapon at that particular time. In fair-
ness to this weapon, it did represent a significant advance in the technical state of
the art, both from the design and the production viewpoint, and I think the laboratory
responsible for the design and production deserves a great deal of eredit. It is un-
fortunate that we were not able to fit it into our command and control and manpower
system more effectively. I think it was a little bit ahead of its time.

HOERLIN (LLASL): I wonder to what extent weather conditions are a parameter
in your studies. It Seems probable that during the hormally prevailing westerly
winds in Europe the result will be one thing, but with easterly winds—and there are
long periods of easterly winds—the result could be different,

PAGE: This wasg primarily a weapons requirement study, and consideration
of weather wag not specifically addressed in thig study. You realize that constraints
are placed by SACEUR on our use of weapons, as to the nutmber, tvpes of yvields,
size of yields, and what weapons, if any, can be burst on the surface, Primarily
the weapons utilized would be airburst,

HOERLIN: In case of first engagement of the size you described, what is the
integrated fallout dose for unprotected populations ?

PAGE: By integrated, you mean the total over the whole battle area?
HOERLIN: No, the integrated over time for & particular location,
PAGE: I don't know.

NE\?I[QL;%LE(TRW): You postulate g high attrition environment, How do you

intend to implement your RECCE strike concept that you talked about 7

PAGE: You mean the strike RECCE going out to check whether op not the
targets have, in fact, been struck
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NEWHOUSE: T would assume when you talk about RECCE strike you are
talking about target acquisition and also the strike. I am concerned about how you
intend to implement the target acquisition feature in particular,

PAGE: Again I can merely say that this subject is receiving additional em-
phasis in the up-date study this year.

k/ U}‘ GARBLIK (McDonnell Douglas):
DY DELETED

h#

1{/ \lh PAGE: Ouﬁérfgliiéﬁtems range up to the Pershing, of course.

N
b They were availahle
just as they were available here. In other words, this was a limitation placed on the
game and not a limitation on the delivery capability that exists,

Will these be phased out of the stockpile ?

NELSON (LLRL}: In your operation plan, you had great emphasis on knock-
ing out the enemy's ability to deliver his weapons on you, Considering the range of
FROG and SCUD and the range of the weapons that you have available, how do you
intend to knock him out?

PAGE: We considered the use of the Lance as well as the Pershing for the
greater ranges. Location of the FROG and some of the others was quite difficult,
You would have to use aircraft on some of these targets at the ranges you are talk-
ing about,

DILLAWAY (AMC): In you presentation you have three categories of
targets in a very tight area; you selected low yield weapons for particular targets
with high kill probability, but you also assumed you had good RECCE and command
control on this. This, to me, assumes they aren't hitting you, and the result is that
you have a mismatch of weapons. Assuming that you do have a condition where the
UCM and command and control are not favorable to you, is your new study going to
look at using higher yield weapons to approach an area destruction which might re-
sult in a more favorahle mix?

PAGE: This is one of the things we will look at, Of course we are interested
in discrete targeting because we are working in a multinational arena, and we are
interested in limiting destruction primarily to military targets. This presents a
problem when you are fighting in an industrialized, heavily populated area, In most
instances, we try to use the lowest yield, and if necessary, two smali weapons
rather than one.

NELSON (LRL): This requires that you have good RECCE and good electronics;

also yﬁ_r model assumes that vou have a great number of targets in a rather con-

strained arca.

PAGE: This is fairly tvpical, as you will sce if you look at the Soviet com-
bined arms army and their disposition, either in conventional or high intensity
posture. This iz one thing that really affects requirement studies, because you can
go into quite a discussion about whether you should base your requirements on what
vou think yvou will find or whether vou should hase your requirements on the actual
number of targots that are there,  This makes n difference in vour results.

o SECRE—
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FOSTER (SRI): I had the opportunity to do a similar study in 1963-1964 in
Europe, and two things bothered me. The first was the general strategic concept
advanced under the McNamara strategy of conventional emphasis in the pause,
Obviously this hinges on the option of the German concept of no deep penetration
being allowable; on the MC 14/92 strategy; and on the political directive of '56 which
did not include the concept of a limited war prolonged in scope and in time in Furope,
Is that correct? Is this founded on the graduated deterrent concept which accepts
the original political directive ?

PAGE: We can consider the direct defense, the forward defense, if you will,
postulated in the MC 14/3 as a requirement, Initially, we would start fighting the
battle conventionally. However, in this particular instance we feel that we must
apply nuclear weapons early, within the first one to three days, or risk a serious
breakthrough., Remember, I am not speaking for NATO at this time—this ig the
feeling at USAREUR Headquarters,.

FOWLER: One to three days looks like more than one to three hours or
minutes. That is the reason I am asking the question, That is not a one to three
day operation you had there when ¥ou had those ADM's going off right along the
political border,

PAGE: No, but this is basically what we feel, within one to three days. Of
course it may well occur earlier than that, particularly with air defense weapons,
If you have a massive air attack that is going to threaten the survivability of your
entire force and your restrike or your strike capability, particularly in nuclear
weapons, you might require nuclear weapons a lot earlier.

WHITE (T.ovelace): In the tactical context, what do you think is the ideal
distribution between artillery and rockets and migsiles 2

PAGE: You are looking for a percentage ?

WHITE: The distribution between artillery and rockets in the Soviets was
different from ours, and [ wondered if you considered it healthy for us to go ahead
and maintain the preponderance of artillery? There is either an advantage or a
disadvantage in doing it, and what is {t®

PAGE: We would like, of course, to maintain our artillery preponderance
capability. We would like to see it extended. We would like to be able to reach out
farther with tube artillery weapons accurately, say 30 km, because a lot of the
targets we find are in that range, We would also like to be able to counter this
MRBM/IRBM threat, which we cannot do right now,

HOYT (Loveluce): Why don't the Soviets have tubular weapons, then?

PAGE: I don't know, Perhaps they could. There ig no evidence they do have,
as you heard Dr. Ord state, but they have a capability. Perhaps they are not in-
terested in discrete targeting; maybe they are interested in area concepts,
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COWAN: I'd like to refer to the question before the last one with regard to
VIC 1472 versus 14/3. General Burchinal pointed out yvesterday that there is a
significant change in the strategy which NATO plans to employ in 14/3 as compared
with the trip-wire concept of 14/2, He brought out the three points—direct defense,
deliberate escalation, and general nuclear response. No one has placed a time
limit as to when you would go from one to the other, or whether you woulid ever
start with direct defense. Therefore you will see that military assessments of the
situation we face in Burope vary in the scenarios, depending upon the specific
aspect of the situation which we are attempting to analyze and study.

HAMPTON {OSD-ISA): As I understood your concept, you intend to empley

the 12,00(‘)”@eapons in a band roughly 60 km wide, 30 km on either side of the FEBA,

PAGE: No, the total of 12,000 weapons included those that would be utilized
in the division slice in the first 60 km of FEBA. It also included some 200 weapons
that would be utilized to attack front targets, particularly the nuclear delivery means,
that are deeper than 60 kin from the forward edge of the battie area. In other words,
we would after the whole threat, not just the 60 km band immediately oppositfe us.
This is if we got into the big battle which would require the 12,000 weapons,

HAMPTON: It ig apparent, though, that the major portion of the battle would
be fought on NATO territory, This is the thing that's politically unacceptable to our
European allies and yet this Is what you base your strategy omn,

PAGE: The area of the battle, if we fought a tactical nuclear war, would be
restricted not just to NATO territory but aiso to the Warsaw Pact territory. It would
not involve the Soviet Union. That is correct.

HAMPTON: But when you speak of 800 weapons out of 12,000, and say that you
would use these in the front area, I still have to feel that most of your weapons are
going to be actually fired on NATO territory.

PAGE: That would depend upon the depth of penetration that you permitted
before you started using them,

GIRARD (RAC):
DELETED
If your own resources

cannot make a significant contribution in getting fire superiority over the enemy's
nuclear threat against vou, why do you not direct them primarily against his
maneuver elements—in ather words, make those vour Category I targeis for the
resources you were talking about?

PAGE: Of coursc, initially, or at some time in the engagement, the thing
that can hurt us the worst is nuclear delivery means. Next, if you can knock out
his command and control clemoents for those things, you have made a bigstep for-
ward in enbancing vour own survivability. I'd like to point out that, in our simulto-
neous initial strike, we do go after mancuver elements primarily because we want
to halt the enemy right then. The things that could hurt us the worst are listed
Category I items,
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GIRARD:  Yes, but they are outside your range of capability, arentt thewv ?
PAGE: Not the FROG,

COGGAN (North Am, Rockwell): Your study was predicated on simultanecus
initial effort ums_ing ABM'S—ZEQEEQEMIA front targets, and it appears that at least
in today's enviromnent this is politically Mnacceptable to NATO, Suppose you had to
wait a day befory you could get releoage from Washington {or wherever) to launch
this gimultaneous attack—how much impact does that have on the total number of

weapons you should have at your disposal to win?

PAGE: None whatsoever, The ADM option, as a possible first option, and
the sirm?gneous strike, are possibilities for initial use within our concept, The
number of weapons stated in the requirement is based on the total available targets
in the threat that is postulated for the study, Therefore, the number of targets
does not change, There are 12 to 13 maneuver battalions, for instance, in each
division. There is a FROG battalion in each division, Whether we use our step-by-
step philosophy or hit all across the front in a simultaneous strike against the
maneuver elements in lead divisions, the total number of weapons required to attack
these targets won't change,

COGGAN: Then your total weapon requirement and its mix would stand the

test of the decision-time-debate as far as working its way through NATO and back
into our own country's stockpile ?

PAGE: The requirements for this study were baged on what targets could be
presented by the combined arms army, so that remains fairly constant, In this
year's study, this would not bother the mix although it might bother the total number
of requirements. We are taking a hard look to see whether you need to hit, say,
the 79th division as hard as you would the first division,
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W. C. Myre
Sandia lahoratories, Albuquerque

SANDIA DEVELOPMENTS IN TACTICAL NUCLEAR SYSTEMS
Introduction

tory development programs conducted at Sandia Lahoratories and in other defense
laboratories. These Programs envision g family of nuclear weapon systems designed
to hold coliateral damage to low levels by means of highly accurate delivery of sub-
kiloton warheads. These New systems can provide high probabiiity of target destruc-
tion with weapon yields that are factors of 10 to 1000 lower than yields required in
presentiy deploved tactical systems. The new tactical systems could provide a variety
of presently unavailable use options that would tend to make the US tactical deterrent
posture more credible and therefore more effective.

Recent technology advances, particularly in the areas of sophisticated terminal
guldance systems and earth-penetratinn techniques, provide the kevs to the feasibility
of these new tactienl weapons.  The Sandia Laboratories! objectives have been to
explore the implications these technologies could have for ordnance design: investigate
the technicai feasibility of new weapons concepts; examine the relative merits of these
few syvitems: and, where warrs red, conclusively demonstrate these new options by
Tull system design, assembly, and proof tests.

Lin review of the current tactical nu~ienr stockpile (sce Table [ nne Figure 1

vie must be impressed with the diversity of delivery options and yicld seicotions
P ) 2 2
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svallable 1o the tactica] commander,
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Suie of the enoles that Couint be made for o particuinr toreet
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(representative of a thermal electric puwer plant) are shown in Figure 2. In this
review of present capabilities, however, several other pertinent points become
apparent. Because the delivery accuracies (CEP's) that can be achieved with these
systems are large, the warhead yields required for an acceptable target kill prob-
ability are large: of the order of 1to 100 kt. Weapon yields of this magnitude
result in considerable collateral damage which, in many cases, is not desirable.
Affected areas of 3 to 100 square miles are typical. Our willingness to use weapons
of this size in close proximity to friendly troops or to defend allied territory is
debatable.

However, interesting observations can be made about the yield/CEP combina-
tions in Figure 2: as the delivery system CEP is decreased below 200 feet, the
vield required to destroy this target is dramatically reduced, and there is a corres-
ponding reduction in the off-target area affected. Some more specific advantages
of accurate systems are pointed out in Figure 3. As can be seen, a significantly
smaller yield can be used for successful attack of a given target as the CEP is im-

proved. This chart was prepared for a target vulnerability of 10 psi; harder targets,

which require increased yield, demonstrate more dramatically the effects of system
CEP. Sandia's efforts have been centered in the area of accurately delivered sys-
tems: this paper discusses the effectiveness of three of the new weapon systems that
could provide these characteristics:

Bavonet an earth-penetrating nuclear bomb
Beckett an air-carried, rearward-fired, IR seeking
missile
Nike Hercules a new capability for an existing weapon system
o Earth-Penetrating
Weapon ' -
TABLE I

Some Current Tactical Nuclear Systems

Range Accuracy
System {km) (CEP in ft)
Cannon, 8-inch 16 800 | DELETED
Honest John 38 1000
Sergeant 140 860
s Laydown/TL.ADD - 300
Aircraft i
LABS - 1200
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The potential advantages of these systems, however, can better be realized
by understanding the cflects that burst options have upon coliateral damage levels.
The two most interesting options are subsurface burst at optimum burst depth for
the yield in gquestion and airburst at optimum altitude for the yield in question.

Subsurface Muclear Bursts

There has long been an interest in earth-penetrating weapons. However, in
past efforts, the penetration data acquired were scanty, and the characteristics of
both the projectile and the soil were inadequately described. In late 1960, studies
were initiated at Sandia to investigaie high-speed soil penetration phenomena.
These were later broadened to include penetration of water, concrete, and a wide
spectrum of scil types. This program has grown into a new science, called terra-
dynamics, which is defined as that branch of dynamics which deals with the motion
of so0il and other solid materials and with the forces acting on bodies in motion
relative to those materials. In Sandia's efforts, over 1000 field penetration tests
have been conducted in earth materials including rock, glacial ice, soils, bay muds,
and water; a broad spectrum of vehicles, shapes, launching, and impact velocities
have been tested. Analytical results are now available which allow reliable pre-
diction of penetration performance. The penetration nomogram (see Figure 4) is
based on the results of this effort. Typical penetrators (see Figure 5) are charac-
terized by a high length-to-diameter ratio (10 or greater), high frontal loading
(10 psi or greater}, and pointed nose. The terradynamics program has provided a
firm technical base from which vehicles capable of penetrating the earth to depths
of 200 feet can be confidently designed.

A low-yield nuclear weapon capable of penetrating the earth a few tens of feet
before detonation offers the following major advantages:

1. The prompt effects of therrmal and nuclear radiation associated with atmos-
pherie nuclear detonations are eliminated.

2. The fallout resulting from an underground detonation is localized within a
few crater radii. As an example, the area of 10 R/hr at 1 hour may be reduced by
factors of from 25 to 100 over comparable-yield surface-burst weapons.

3. A given-size crater can be formed by 2 to 4 percent of the yield required
for the same size crater from a surface-burst weapon, The improvements that can
be made in yield and fallout reduction are shown in Figures 6 and 7.

Figure 6 depicts the weapon yields required to produce three constent-size
craters {131-, 77-, or 48-foot radius) as a function of detonation depth. As can ke
seen, for a crater radius of 77 feet a surface burst of 2 kt is requirca. The same
size crater can be provided by only 40 tons buried to 2 depth of 50 feet. The combin-
ation of this vield reduction plus the radiation containmoent provided by burinl will
result in the faliout area reduction shown in Figure 7. For the previous example,
the fallout arca is reduced from 10 square miles for surface burst to 0.1 zquare
mile for bursts at 50-7oot depths.
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The target spectrum for accurately delivered penetrating systems includes
very hard targets such as bridge abutments, buried command posts, buried POL
dumps, runways, railyards, caves, bunkers, or any target that can be defeated by
cratering. In summary, it appears that major improvements can be made in the
efficiency of the stockpile and in reducing collateral effects by providing accurate
low-vield earth-penetrating options.

Nuclear Airburst

In this investigation, airburst is defined as a detonation at sufficient altitude
above terrain to prevent the weapon fireball from touching the ground. Under this
condition, three weapon effects are optimized from the standpoint of maximum area
covered for a particular yield: prompt radiation, thermal radiation, and air blast.
At the same time, fallout for this burst condition is minimal, A comparison of the
effects of airburst and surface burst against the softer targets indicates that the
area covered by a given blast pressure level isg approximately doubled for airburst
over the same yield surface burst. The fallout zone, on the other hand, is essen-
tially reducedto zero by airburst. Although many existing systems have an air-
burst option, certain deficiencies are apparent. In particular, present bomb
delivery accuracies are not compatible with low yields. Furthermore, LADD and
LABS delivery techniques increase aircraft vulnerability in a heavy defense environ-
ment. Low-yield airburst weapons might be directed toward such targets as build-
ings, radars, hangars, missiles, PQOL dumps, revetted aircraft, SA-2 sites, and
personnel.

New Systems

Although a number of new tactical nuclear systems studies have been under-
taken by Sandia and others over the past several years, this has been a period in
which new strategic systems have received the preponderance of national effort; no
new tactical nuclear system has entered the stockpile. Of the new tactical systems
described here, Bayonet and Beckett are examples of air-to-surface systems and
the Nike Hercules EPW is an example of a surface-to-surface system. These
were selected because, collectively, they demonstrate many of the improvements
that could be made in a tactical capability.

Bayonot

Bayonet is an carth-penetration, low-yield nuclear bomp designed for low-
level, high-speed delivery. The Bayonet system (see¢ Figure 8) is composed of
an earth-penetrating body housing the warhead and the fuzing system, combined with
an aerodynamic surface which provides [i't and trim stability for & dive maneuver.
The vehicie is designed to permit wings and tail to shear ‘rom the penetration body
at impact so that penctration is achieved by a cylindrical vehirle with goond terra-
dynamic characteristics. A shaped charge which fires at impact ig included in the
nnse ts enhance vehicle performance at low-impact angles into hard materials such
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as concrete.  When the vehicle is on the aireraft {see Figure 9}, its wings arc
positioned at zero-degree incidence to the alrstream to minimize drag. At release,
the wing is explosively driven to an incidence angle of -16 degrees with respect to
the airstream, and the Bayonet dives in a 900 foot radius arc into the target.
This trajectory 1s independent of release velocity.

The Bavonet system was successfully demonstrated in an extensive ad-
vanced development program conducted jointly by Sandia Laboratories and the Air
Force Weapons Laboratory. Three successful full-scale prototype air drops were
conducted at Sandia's Tonopah Test Range in March and April of 1966. In August
of 1966, simulated weapon release tests made at White Sands Missile Range by TAC
pilots indicated that a range error probable (REP) of less than 100 feet can be
obtained with this system. In late 1966, additional air drops of Bayonet center-
bodies with shaped charges demonstrated the capability for penetrating concreie
runways at incidence angles as low as 20 degrees to the target surface. Bayonet
possesses many of the desirable characteristics previously digcussed. System
CEP of 80 feet can be met. Earth penetration depths of 10 to 70 feet can be
achieved; types of soil, release velocities, and altitude determine the specific
penetration capability.

Beckett

Beckeit was an exploratory development program that demonstraied the
feasibility of a rearward-fired tactical missile capable of delivering 2 subkiloton
warhead with a CEP of 50 feet. The general system concept is shown in Figure 10.
As the delivery aircraft passes directly over the target, two infrared {IR) flares
integral to the bomb are fired rearward (with sufficient velocity to cancel the for-
ward velocity of the aircraft) and downward, thus marking the target. Typical
flare trajectories are vertical, with a downward velocity of 100 to 200 feet per
second. A fraction of & second after the flares are fired, the bomb is automat-
ically released from the delivery aircraft and a small parachute is deployed. After
sufficient bomb-to-aircraft separation distance is achieved, the parachute and aft
vehicle section are jettisoned and an IR seeker head is exposed. Simultaneously,
a solid-propeilant rocket motor, which accelerates the bomb back to the marked
target, is ignited. The seeker head provides steering control to jet vanes in the
rocket exhaust. The primary fuzing mode is a down-looking IR sensor for either
airburst or near-surface burst, although timer and contact backup fuzing are also
provided. The bomb, which can be delivered from altitudes between 35 and 200
feet, is programmed to return to the target at an altitude of 40 feet, the nominal
airburst altitude for yields of 20 to 100 tons. The complete Beckett weapon is
shown in Figure 11. The Beckett concept was demonstrated in an exploratory
development program that culminated in a successful full-scale prototype flight
test from an F-4 aircraft at Tonopah Test Range.

A major variable in the concept was the ability of a pilot to fire the target-
marking flarce guns directly over the target. A large number of flight tests werc
conducted with combat-qualified pilots to test their ability. It was determined
that, with minimal training, pilots could probably be expected to perform this task
while flying low level and to achieve CEP's of 50 feet or less.
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Figure 8, Bayvonet configuration
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Since the conclusion of the Beckett feasibility study, follow-on studies have
shown that a retrocede system based on Beckett can be built to deliver an earth-
penetrating system in addition to the airburst system that was tested. It now seems
feasible to provide both an earth-penetration option or airburst option in a single,
low-level delivered bomb.

A Beckett-like system should provide a valuable complementary delivery
option to nuclear standoff systems now in development, since it appears that there

Is a continuing need for low-level delivered, over-the-target systems.

Nike Hercules Earth-Penetrating Weapon

The Nike Hercules Ssystem, although primarily an air defense system, has an
accurate {CEP = 150 meters) surface-to-surface mode  The Hercules is deployed
in the United States, Europe, and Asia in large numbers, and present plans c¢all fer
phasing some of the missiles out of the inventory. At a meeting, early in 1969, with
the Army's Combat Development Command, Institute of Nuclear Studies, Sandia
Laboratories was asked to consider the technical feasibility of providing an earth-
penetrating option for the Hercules missile., Although no hardware could be made
available for a feasibility demonstration, a quick systems study showed the feasi-
bility of this concept.

In the surface-to-surface mode, the Hercules system performs as shown in
Figure 12. The target coordinates are stored in the target-tracking radar, the
computer flies the missile to a point in space directly over these coordinates, and
the misgsile dives directly into the target. Prior to passing below the radar horizon,
the control surfaces are "trimmed up” and the guidance system is turned off. The
missile continues on into the target from that point.

The system modifications studied are shown in Figure 13. The replacement
of the existing warhead by an earth-penetrating weapon (EPW) is a relatively
straightforward modification. The Hercules guidance unit would be moved aft to
provide the required length, and a terminal guidance system would be added. The
target would be marked with a smail x-band beacon that could be emplaced in a
number of ways. The missile would generate terminal steering commands from
the beacon as shown in Figure 14.

A number of existing guidance systems could be modified for this application,
and the Sandia study indicates that it is feasible to make these systems compatible
with the Hercules control system. It appears possible to achieve a 20-font CEP
(referenced to the beacon) with this technique where, at impact, the earth pene-
trator would separate from the Hercules missile, enter the earth, and detonate at
depth.

If the beacon were preemplaced, this system could nttoex targets which now
require atomic demolition munitions (ADM's). 1In that a.l major subcomponents of
this system arce in existence, thiz seems to he a rels tively inexpensive way to
achieve a rapid varth-penetrating, surface-tn-surfuce missile capability.
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Effectiveness of Accurate Systems

An extensive Beckett system target analysis which indicates the vield required
for various targets and the associated collateral damage levels that could be expected
for these yields has been completed. The yield required for a comparable kill prob-
ability with existing over-the-target bombs is included for comparison. Three ex-
ample targets from the analysis are presented. The collateral effects levels that
were used are shown in Table II. Total collateral damage area for surface burst,
optimum airburst, and subsurface burst (30-foot depth of burst) versus yield is
shown in Figure 15. The predominant effect is indicated on the appropriate portion
of each curve. Although this analysis was done for Beckett, it should be kept in
mind that it applies to any system that offers CEP's of 50 feet or less with the ap-
propriate burst options.

Figure 16 depicts the yield required as a function of target kill probability
‘or attack on a thermal electric power plant. A power plant would represent a
small, soft target. It can be seen that a Beckett system with a yvield of 20 tons
provides a P of % 1, whereas other bombs require yields ranging ‘rom i to 10 kt
for comparable Pr's. For this ciass of target, Beokett allows n yield reduction over
existing bombs of 10 to 500, If the maximum allowable collatoral damnge iimits are
set as shown in Tabic I, the Beckett yield reduction corresponds to a reduction in
collateral area affected of from 5 to 60 square miles with existing systems to less
than 1 square mile with Beckett.
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TABLE 11

Cellnteral Damage Limits -

Maximum allowabie effects levels:

Overpressure 2 psi

Thermal 2 cal/cm?

Initial Radiation 90 rads (relative air density P - 0.8)
Fallout Radiation 100 rads - dose downwind

(20 knot effective wind)

A second target considered is an SA-2 site, an exampie of an area target.
Figure 17 depicts weapon yield as a function of the fraction of the target covered.
A Beckett yield of 100 tons is adequate for complete target destruction, whereag
other bombing technigques require yields of 1 to 10 kt. The area alfected by
collateral damage is reduced an order of magnitude.

Another type of target considered in the analysis is an extremely hard target
that must be within the burst crater to be destroyed. Yields around 1 kt are ade-
quate with an accurate earth-penetrating delivery system. The yields increase to
about 10 kt for an accurate surface burst system, whereas yieids in excess of 1
megaton are required with other delivery techniques to achieve comparable kiil
probabilities. Collateral effects, of course, increase by several orders of magni-
tude with the increased yields, This target is shown in Figure 18.

Conclusions

Weapon systems in our present stockpile require high-yield warheads to
achieve acceptable target kill probabilities, resulting in large areas affected by
undesired collateral effects. Technological progress made in the recent past can
now provide delivery systemn accuracies with burst options that were not possible
at the time the current stockpile was required. As has been shown, exploratory
development programs conducted at Sandia and at other laboratories throughout
the country have demonstrated that a new class »f tactical weapons is now feasible.
These new systems can provide a high probability of target destruction with wenpan
vields that are factors of 10 to 1000 less than yields required by deployed tactical
systems.  The corresponding reduction in undesired collateral effects that accom-
panies these low-yield weapons is even more impressive. Collateral effects can
typically be reduced to areas less than 1 square mile compared to arcas of tens
to thousands of square miles for existing tactical systems. If developed, the new
systems would make available to our military planners a new set of options for
responding to possibie enemy action. This would make available a more responsive,
effective, and credible nuclear force which could provide a capability for using
nuclear wenpons under battlefield conditions or for discrete applications of foree.
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Question and Answer Period

GARWIN (IBM): If you considered not 50 foot CEP but a hitting missile, what
fraction of the targets can be attacked by nonnuclear ordnance?

MYRE: We didn't look at that to get that particular number. Of course a
great number of targets that are fairly small or soft you can kill with conventional
HE, but I don't know what the fraction of available targets would be.

ROWNTREE (NWC, China Lake): We have some Vietnam combat experienced
Air Force pilots and able aviators in the crowd. I'd like one or more of them to
comment on the delivery profiles that seem to be required for Beckett and Bayonet.

MYRE: We started the Bayonet and Beckett program before Vietnam, and low
level delivery was a good option. In Vietnam, if you have to go on repeated sorties,
it is not considered very good. However, we talked to people in Europe, and it is
considered the way to fight there.

GLASSER (R&D, USAF): 1 can comment on the Air Force opinion regarding this
sort of delivery tactic: It is a good thing that the weapon is ejected 1/10 second
after you cross over the target, because that way you might get the weapon off the
airplane.

FOWLER (DDR&E): Could you comment on the accura cy of the flare delivery
being affected by the variable speed of the aircraft—that is, the need to hold a
particular speed to get the flare dropped to the accuracy that your system required?

MYRE: Yes, the downward velocity is so great that we can stand a fair range
of speeds but not the total range. Essentially you have to come in with a canned
mission and hit that within 50 knots or so, and it doesn't degrade. The big problem
is the pilot being able to hit the button when he is directly over the target. We did
look at a system and found it is possible to build in a velocity measuring device that
would decide how hard to kick out the flare, but we decided that it wasn't worth the
effort. We should be able to can the mission to 50 knots oT S0.

OVERBY (North Am. Rockwell): I didn't understand how yvou fuzed that weapon
for your airburst. Could you give us a little insight into that?

MYRE: It was luzed for airburst with a downward-looking, nsrrow beam IR
seelker. As you went directly over the target the IR sccker wns looking straight
down; when it saw the flare it would be the firing signal.

OVERBY: Have you done enough analysis on that technique to know whether
it will give you the accuracy you are looking for?
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AMYRE: Yes, the beam-width, I think, was something like two or three
degrees, and when you are 20 or 30 feet up in the air that hardly affects the
accuracy.

COGGAN (North Am. Rockwell): Would the missile use this IR seeker to
home in?

MYRE: No, two different IR seekers, one for guidance to home in.

HOFRLIN (LASL): How far is it from the flare to the turn-around point?

MYRE: How far down range does the Beckett go? It is something less than
1000 feet. The airplane is 1000 or 5000 feet down range at that detonation time.

HOUSE: When you talked about the statistics for the target or the airplane
coming over the target, I don't recall that you described the kind of targets or
terrain you used for those statistics. Could you repeat that?

MYRE: The National Guard pilots trying to find the target? It was flat
New Mexico land. Obviously more study of this kind of thing would have to be done.

McCARTHY (CINCLANT): What are the chances of other IR sources in the
target area setting the weapon off?

MYRE: The flare is very bright.

McCARTHY: I mean IR sources that possibly your infrared system would
come across before it reached the flare itself.

MYRE: The system is fairly insensitive and the only thing we felt we would
have any trouble with was the sun, or somebody trying to set off another flare
somewhere else.

McCARTHY: How would that affect your airburst capability?

MYRE: If the seeker head sees the sun it will try to guide toward the sun,
but in general it has a fairly narrow beam that it is looking into, and so long as
yvou are not flying directly away from the sun, at close to sunset, I don't think
there would be any problem.

FTHRIDGE (Aberdeen): I didn't understand General Glasser's comment on
the release time of the weapon after the aircraft passes over the target. Do you
mean that the Air Force considers the lifetime of the vehicle only fractions of a
second after it pagses over such a target?

GLASSER: (Concurred with Mr. Ethridge's comment. )

{Speaker Unidentified): We seem to test in the flat and fight in the mountains.
What degradation do you get ina differential altitude as far as marking the target
is concerned? Say you have to mark 200 feet, how much effect will that have on
identifying the target? In other words, there are targets in the mountains that you
can't get within 50 feet of, and you have to release, say, 300 feet above the target.
What e/fect does this have on your IR marking {lares?

£
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MYRE: On the flare itself, it would have very little effect. It will degrade
the pilot's :Tbility to know when he is dircctly over the target; at 300 foet it is not
quite as good as it is at 50 feet. So the CEP of his ability to know exactly where
he is, would be degraded slightly, but it would hardly change the flare at all.

NELSON (LRL): I noted that the delivery velocity was in excess of Mach 1, so
my first question is, have you looked at the problems of carrying external stores
at that specd? 1 believe currently there are no such stores except possibly the
B58 pod. Secondly, in laydown accuracies the most significant factor is altitude,
and it is the most difficult problem. I would comment that in excess of Mach 1
at 50 feet, maneuvering in combat conditions would be very difficult, and I wonder
17 you have looked at the sensitivities of the various parameters involved?

MYRE: I think in general we plan not to deliver in excess of Mach 1. I think
the point made was that we built the thing with enough thrust in the rocket motor to
stand velocities that high. I don't think in actual practice it really matters what
your velocity is.

NELSON: You previously mentioned a 50 knot band or something like this,
MYRE. Sorry, it was in the delivery of the flare system that vou had to know

before the mission what your planned velocity was within 50 knots. Then if you
stayed within 50 knots, the accuracy in placing the flare would not be degraded.
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daj, General Otto J, Glasser
Assistant DCS/R&D

USAF TACTICAL NUCLEAR CAPABILITIES
DEVELOPMENT PROGRAMS AND LONG RANGE GOALS

While the rigid bipolar confrontation of East versus West has lessened over the
past several years and many predict that it will continue to do so as third countries
exercise greater independence, the fact remains that the ideologies of Soviet com-
munism and US democracy remain in competition, As we have heard earlier, our
national interest and potentially the freedom of lesser powers are opposed by the
significant military capabilities not only of the Soviet Union and Red China but also
a numher of other countries within their spheres of influence and to whom they supply
modern weapons.

In the most general sense, US security policy has sought to develop a world
community of free and independent nations each secure from the threat of aggression
and each respecting basic human rights and the rule of law. We in the military,
while supporting these goals completely, also recognize the importance of retaining
a strong military posture, I think it is generally agreed that our strategic nuclear
deterrent has provided the umbrells under which we have been able to pursue normal
avenues of negotiation and diplomacy in resolving our differences, A part of this
capability has been provided by our tactical forces in their support of the single
integrated operations plan (SIOP).  Additionally, however, these tactical forces also
provide us with the capability of responding at varving lower levels of conflict, 1
would like to review with you the tactical nuclear portion of this overall spectrum of
capability —touching briefly on desired delivery and weapon system improvemoents
and current work on several hardware development prosrams, and concluding with
a summary of our leng range goals.

Currently our LSAF tactical fighter force ic deployed with 17 squadrons in the
US, 22 zgquadrons in USATE, and 42 squadrons in PACAF, for a total of 81 squadrons.
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Excluding the imbalance due to the war in Southcast Asin, our concept is to station
that portion of our forces overseas necessary to respond to immediate contingencies
while maintaining the remainder in the CONTUS ready for rapid world wide deplovment.,

To arm this fleet of aircraft, stockpiles of tactical nuclear weapons are posi- .
tioned and strategically located. Alert procedures have been established and, as
vou know, depending upon the current international political situation, a certain
number of aircraft stand ready to respond within minutes of any aggression,

USAF nuclear capable fighters are as shown in Figure 1, While the bulk of the
force is composed of the T4, both the F105 and Fl111 have advanced radar delivery
systems, and the F111 has an automatic terrain following flight control feature which
permits target penetration at 200 feet AGL and up to 600 knots at night and in all
weather, Traditionally we think of these fighters as being emploved against inter-
diction type targets with tactical nuclear weapons, but they also can be employed in
the close support role over a wide range of targets and with considerable strike/
weapon flexibility. FEmploying ground beacons, the F4, and to a greater degree the
F111, can perform this support function around the clock and in 21l weather, As
will be shown later, both systems have good range capabilities and this can be
converted into longer leiter times if desired.

CURRENT DELIVERY SYSTEMS

System Capability

F100 Macn 1.4 Day, Night Visual

F105 Mach 2 Day, Night Visual, Radar All-Weather

F4 Mach 2 Day, Night Visual, Radar All-Weather

F111 Mach 2 Day, Night Visual, Radar All-Weather
Figure 1

Figure 2 shows several typical missions overlaid on Western Furope, Radii
depicted here are for aircraft, not air-to-air, refueled and cruiging at optimum
altitude with penetration to the target at low altitude for approximately 250-300
nautical miles. Most significant is the fact that both weapons and delivery systems
can be based outside of the immediate battle area, thus enhancing survivability
while still being responsive to immediate combat needs,  Because of the airceraft's
speed and ranzgoe capahilities, en-route diversion is possible to higher priority
torgets or those posing & more immediate threat,

Qur reaction timces can be measured in only a few minutes. Additionally
w o |

command and control techniques permit the highest state of readiness, including
airborne alert should advance intelligence indicate the need,
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As the enemy has improved his defensive capability, the tactical fighter has
also been provided with new equipment to defeat or counter these enemy systems
(see Figure 3), Radar homing and warning equipment has become a standard piece
of hardware; electronic counter meacure pods has been built for each of the fighters,
and the F111 comes equipped with several additional aids such as chaff-flare dis-
pensers and tail warning devices, While operations in SEA have shown this equip-
ment to be extremely effective, experience has also demonstrated the dynamic and
everchanging nafure of electronic warfare., We cannot afford to rest on our laurels
in this field,

PENETRATION AIDS

FI00  RHAW, ECM Pods
F105 RHAW, ECM Pods, Mini-Jammers, Terrain Avoidance Radar
F4 RHAW, ECM Pods, Mini-Jammers

F111 RHAW, Internal Jammers, Chaff-Flare Dispensers,
[R Tail Warning, Terrain Avoidance Radar

Figure 3
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Our delivery systems are capable of carrying all available taetical air deliver:
able weapons in the stockpile, including the Mk 23, Mk 43, Mk 57, and Mk 82 {sco
Figure 4).

Doe
60

DELETED

figure 4

As a maximum load, the F105 could carry and deliver as many as four Mk b7
weapons on a single sortie, the F4 three, and the F111 six. Actually, a more
realistic load would be two weapons and three tanks for the F4, for example, and
four weapons and two tanks for the Fill, These configurations will provide the
penetration ranges as previously shown or the corresponding loiter time, In-flight
refueling capability will permit loaded aircraft to take off and hold during periods
of extreme tension or during a critical decision period, thus reducing vulnerability
and minimum response {ime,

Currently, none of the available tactical weapons have terininal guidunce or
more than a very limited standoff delivery capability. Obtaining these two items
constitutes the major portion of our future requirements. Optional yiclds currently
available appear to adequately satisfv requirements when coupled with today's CEP's;
however, as a higher degree of accuracy is obtained, these yiclds can be reduced nnd
thus the potential for collateral damage can also be reduced,

High valuc tactical trrgets can be cxpected to be heavily defended against nir
attacks in the 1970-77 time pericd. Defensc weapons will in all probability congist of
SAV['s, AAA, small individuully served missiles similar to Redeye, ond manned
interceptor aircraft with both guns and air-to-air missiles. Figurc 5 depicts a recent
intelligence estimate of the extent of these defenses in several potential trouble spots
around the world, Again expericnce in Vietnam has shown that providing sueh
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defenses can be extremely profitable for the Communists in terms of drain on US
rosources versus defensive investment,  The moebility of these svetems provides

the defender with the potential of shifting and concentrating Fis equipment, almost
at will, to the most velnercble, highest value, or most probable target.

1.1,

ENEMY AIR DEFENSES 1968

AAA SAM Manned
Country Weapons Batteries | nterceptors
North Vietnam 7400 32 150
North Korea 850 29 434
Cuba 1450 25 155
China 3900 37 2800

UAR 840 38 175

Figure 5

New delivery options must be provided which can offset improved defenses.
One way ol minimizing attrition is to avoid the defenses in the immediate target area
by launching weapons from standoff distances greater than the defense's effective
range. This requirement for a standeff capability is a function of the estimated
performance of improved US countermeasures, the enemy's determination to defend,
and/or the importance assigned to a specific target and our determination to attack
that target. While improvements are certain in both offensive and defensive systems,
the offensive advantage at any given time is problematic and thus argues for a stand-
off capability,

Figure 6 indicates the average circular error probable (CEP) for the delivery
mode and maneuver considered. Safe separation distanccs are provided by utilizing
high and low angle release times in conjunction with free fall ballistic shapes or
parachute retarded weapong,  Fuzing devices in the wecapons may be set for either
air or ground detonation. is can be scen, our best bombing accuracies are presently
obtained by low altitude, drogue-retarded laydown deliveries, where we can expect
a 300 foot CEP under visual conditions and a 1500 foot CEP under all-weather con-
dirions, ‘When toss bombing delivery techniques are used, these CEP's can be ex-
pected to inerease to 900 fect for visual and 2000 feet all-weather (JSTPS Planning
Vanual Tab B, App II, Chapter 8),

The significance of delivery accuracy and its direct effect on required weapon
vicld can be scen in Figure 7. Thus, we sce that if toss bombing could be eliminated
as a detlvery mode, or the CEP's could be brought into line with laydown deliveries,
there would be little need for yields in excess of approximately 10 kt to destroy point
targets, with the cxception perhaps of underground command centers, Certainly,
vields of the order of 350 kt should be adequate for most area targets struck during
tactical operations in lmited wars.
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LIMITATIONS ON ACCURACY

Average CEP

Free Fall 500 ft
Retarded Delivery 800 ft
Toss 1500 ft
Laydown 300 ft

Subject to windage, and delivery system inputs altitude, airspeed, G-loading

Figure 6

REQUIRED YIELDS VERSUS CEP

Steel SAM MSL Dir

CEP Tanks Bridge Site Radar
3000 2.7 mt 900  kt 160 Kkt 145 kt
2000 630  kt 260kt 55 ki 28 Kkt
1500 350  kt 240 kt 23kt 14kt
300 2kt 0.5 kt 0.2 kt 0.2 kt
125 0.2 kt 0.1 kt 0.1 kt 0,01 kt
25 0. 01 kt 0.01 kt 0. 05 kt 0. 01 kt

CEP's are for Pd - - 0.9

Figure 7

In sclecting tanks as u point target, it wag not my intent to suggest that tanks
are worthwhile tactical nuclear tavsets, but rather they were picked to illustrate a
very hard above-surface target,

From this brief review, wc con conclude that most important in our develop- .
ment activities is the requirement to increase the delivery accuracy of our weapons
systemns. Further, we necd to expand our delivery capabilities to include night all-
weather operations as well as o standoff delivery capability zo that the delivery
vehicles can remain elear of encemy point defenses.
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To aid in responsiveness and flexibility, we should continue to investigate earth
penetration weapons,  As we all know, crater size for a given yield is essentially a
function of the depth of burial at the time of detonation, A penetraticn weapon can he
particularly effective against hardened or underground facilities as a result of the
ground shock produced,

Air delivered deep penetration weapons could be used in establishing phvsical
barriers rapidly and accurately, Although there is, today, no air delivered nuclear
weapon capable of deep earth penetration, the AEC has tested prototype systems and
is capable of building warheads and fuzing systems which can withstand the high
impact forces.

Furthermore, it may be possible to add a short delay to the fuzing options
proposed in the full fuzing option bomb (FUFO} which the joint chiefs have requested
as a replacement for the older Mk 28 and Mk 43 weapons currently in the inventory.
If this new weapon could be designed to withstand moderate earth penetration (per-
haps only to the length of the weapon itself} without an excessive weight penalty, its
utility might be significantly increased. '

Since 1967, the Air Force hasbeen pursuing the development of a terminal
guidance capability for use with conventional bombs, Ultimately, we may find these
systems also have application to tactical nuclear weapons as well.

These development activities have involved not only electro-optical techniques
but laser, infrared, LORAN, DME, and radar systems as well, Each, of course,
possesses particular characteristics which tend to either limit or recommend them
for weapon terminal guidance application as can be seen in Figure 8,

SUMMARY OF GUIDANCE TECHNIQUES
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Laser EO IR LORAN (Steer) Radar, EO
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on Kit Day or Range All-WX  Accurate
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Very quickly, we might re-cap the more important items on Figure 8. Current
laser systems require that the target be illuminated which, in turn, rcquires an air-
craft to remain in the target area, In addition to the increased exposure to enemy
defenses, this requirement also poses significant problems as related to flash blind-
ness when the system is used to guide a nuclear weapon. While solutions to these
problems are not impossible, they may significantly increase complexity and cost.
The fact that the system is semiactive may also prove to be a limitation, In "strap
on'" kit form, this could possibly be the cheapest of the systems; however, such a
scheme has not proved to be feasible to date for existing tactical nuclear bomnbs,

Present electro-optical systems require daylight, VFR and good contrast,
They also possess the advantage of a launch and leave capability along with passive
operation.

Infrared equipment requires a radiating source or contrast in IR energy level
between the object and its background, Target identification and discrimination as
well as information necessary to reach a judgment for final arming is, to date, ex-
tremely limited with this sensor.

Radio grid systems such as LORAN and DME (steer) require prestrike target
reconnaissance data, These are perhaps the least accurate of the systems listed,
They are all-weather and offer potentially the longest standoff ranges. Current
proposals retain the signal processing and computer functions within the launch
aireraft with the weapon carrying only a retransmitter; thus cost and complexity
are reduced,

Finally, area correlation devices are being investigated using both radar and
EO sensors. Electro-optical correlation guidance systems have in tests demon-
strated 2-3 foot accuracies, making them perhaps the most accurate. They are
subject to the same delivery restrictions as straight EO and radar devices. In-
corporation of inertial guidance for midcourse guidance will permit longer standoff
ranges. Radar correlation can provide night all-weather guidance,

To a varying degree, work is being accomplished in ali of the guidance areas
I have just mentioned, However, for terminal guidance of nuclear weapons, electro-
optical and area correlation techniques appear to be most suitable and offer the
greatest number of advantages. In each case, the principle invclved is to compare
the object, or real time sensed ground scene, with either a prestored reference of
the desired target area prepared from prior reconnaissance, or a snapshot refer-
ence obtained just prior to missile launch, Within the reference scene, the de-
sired target aimpoint is designated and correlation is obtained when the reference
and live images are aligned, Once correlation has been obtained, the missile is
given steering commands to achieve and maintain a terminal trajectory. Worthy of
note is the fact that, since the technique makes use of the total informational content
of the arca scene surrounding a target, the target itself need not actually be visible.
That is, a totally camouflaged target, with no inherent contrast, can be designated
as the desired aimpoint and the missile still guides to that desired point on the
ground using the remainder of the scene to correlatc on,

Goodyear Aerospace Corporation has produced a unigue electronic tube which
performs these comparison functions almost instantaneously and with a high degrece
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of accuracy, This system also compensates for the blooming and magnification of
the image as the vehicle and sensing device approach the target at steep angles, The
system memorizesits last view of the target just prior to changing magnification and
then uses this as a new reference for comparison,

A slit scan area correlator has been developed which shows promise in pro-
viding terminal zuidance. Aligned with the gunsight in a tactical aireraft is a slit
scanner which records the varying intensities of light from a target area and places
them on a memory drum, A similar target scanner operates in the nose of the
weapon on board the aircraft and may be slaved to the sight scanner by movement
of an acquisition switch in the cockpit. At any time after this correlation has been
achieved, which is indicated by a light, the pilot may acquire a target instantaneously
in his sight picture and initiate weapon launch. Subsequent to weapon launch, air-
craft tracking is not required and the weapon will guide on the memory scan recorded
on the drum at the instant of firing, Actual launches show a tracking accuracy CEP
of 2.9 mils, which was recorded during 13 test launches at an average slant range
of 40,000 feet,

As most of you are aware, with the exception of the nuclear versions of Walleye
and Condor (both of which were approved in 1969), no air delivered tactical nuclear
weapons project has been initiated since the Mk 61 bomb entered engineering develop-
ment in 1962, Thus such guidance and control work as has been going on has been
in conjunction with conventional munitions and delivery systems,

The conventional Walleye, which is an air-to-ground glide weapon employing

an edge tracking TV guidance control system, has been combat tested in Vietnam {,, (0_)
with very acceptable results, Qj}: =

A video uplink to the aircraft to monitor
guidance system performance and a command arm downlink are to be incorporated
into the system. Thus it will be possible to arm the weapon after it has been deter-
mined that it is locked onto the desired target and all systems are functioning satis-
factorily. The video uplink and command downlink equipment is to be pod- mounted
g0 that it can be carried on an inboard wing pylon station of the F4. The weapon
will initially be adapted to the F4D aircraft having the improved scan converter dis-
plays, Within the constraints of range, contrast, and visibility requirements inher-
ent within the guidance system, the 15 foot design CEP of this weapon will provide
a significant improvement in repeatable accuracy. This represents the first step
in our long range plans to improve our tactical nuclear capability.

Potentially a follow-on to the nuclear Walleye might be the AGM-X-3, which
is currently in the concept formulation phase of development {see Figure 10). This
3000 pound missile would provide the desired increase in standoff ranges—50 nautical
miles when launched at sca level, and over 100 miles when launched at 40,000 feet.
It would @lse be capable of incorporating, in its modular design, a radar area cor-
relator for ail-weather guidance, as well as the EO guidance system, Targets
against which this missile could be employed are not only the normal interdiction
and counter-air ones but also enemy defenses,
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e Program Approved - April 1969

e AF Designated as Cognizant DOD Development Agency
e Video Uplink
e Command Arm Downlink

e 1.0.C. - April 1970

Figure 9

To date, neither our own studies nor those of either the Joint Chiefs or the
Unified Commanders have shown valid reasoning or justification to support reducing
our air delivered tactical nuclear weapons inventory below its present level. The
future requirement for an improved tactical nuclear capability is considered es-
sential, We believe a portion of that inventory should consist of a medium to long
range, highly accurate, all-weather air-to-ground nuclear armed missile.

Without addressing specific numbers, you will note that today our inventory
contains only bombs (see Figure 11). With the introduction of the nuclear Walleye,
we will have a terminal guidance capability and from there, I would hope we can go
on to achieving an all-weather night capability and marry this to a long range stand-
off missile,

The recent decision to build additional Mk 61 bombs I feel is a good one.
Hopetfully, AEC production capacity can be adjusted to permit the tactical weapons
to be produced immediately following those designated for the strategic forces.

We in the Air Force are pursuing priority development, testing, and procure-
ment of the command and control equipment required for the nuclear Walleye,

Finally, as I have indicated before, we will continue our efforts to develop an
accurate all-weather terminal guidance system which initially, perhaps, would be
used on a short range air-to-surface weapon as early as FY 74, and later on a
longer range standoff weapon,
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Question and Answer Periocd

KUPFER (NWEF): Have they solved the problem that they ran into in Scutheast
Asia with the Walleye where the North Vietnamese were setting off white smoke
generators to confuse the guidance system?

GILASSER: 1Idon't know. Perhaps Mr., Crawford will be addressing that.

CRAW FORD (NWC, China Lake): There are serious problems in attempting
to use smoke generators, and we haven't had any reports that this technique has
been very effective,

COGGAN (North Am. Rockwell Corp. ): Recognizing that there are limitations
inherent in any particular type of guidance sensor, IR or EO or whatever, do you
not see the possibility of a dual sensor capability in some of our future missiles—
having more than one guidance capability that can be integrated?

GLASSER: No question that that would be an ideal solution to the problem. We
have approached this onthe Pave Way series, which has a laser, an IR, and an EO
head that are interchangeable. They use the same steering system, but you can
change the sengor on the front. Conceivably you could do that on missiles. 1 think,
however, you are suggesting that you have all these capabilities at once, and here
you run into a cost problem.

COGGAN: We have to find some way to accomplish a true ali-weather capability:
we don't have it, as I see it today.

GLASSER: We do not have it; and the nearest hope for this is the radar cor-
relator, and that, of course, gets degraded CEP again.

GARWIN {IBM): You noted as a liability for some of those guidance methods
that one had to determine location of the target before the flight, In many of the others
vou have to determine the aspect or make the decision to attack, I jusi wonder, in
practice, what fraction of the targets attacked are essentially prebriefed and located?

GLASSER: I think esscntiaily all of them are prebriefed in current experience.
Whether this would be true in Western Europe is problematical. I think that if we
were opcerating in support of land armies, as we would be in Western Europe {quite
differently from what we are doing in Southeast Asgia), there would be a lot more,
particularly in the armored category, and in trocp concentrations, APC's, and this
sort of thing, where they would not have been prebricfed.

GARWIN: Why do you prefer the correlator to a bomb which is released and
guided by a remote TV, like Walleye?

o
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GILASSER: Tam not sure this is the right answer. My own view is that I like
the notion that the missile is now on its own and no longer needs any connection with
the airplane at all.

OLIVER (NWEF}: Do Air Force Iong range plans include air-to-air missiles?

GLASSER: Yes. The fact that I didn't comment on them is perhaps an over-
sight from the standpoint that I didn't include the air-to-air portion of the tactical
program. The so-called dog-fight missile is on the hooks now for what it some -
times called the short range missile, SRM, which is to go with the F15 as a new
weapon. [ believe this also is to be used by the Navy.

McDONALD (LRIL): I was sorry to hear that the AGMX ic su’fering the pains
of several of our other systems- certainly we shouldn't leave the irnpression that
that is going to be the end of it. It seems to many of us that these standoff missiles
have a tremendous future for you, and I hope we will see them come back in. We
do have the nuclear Condor coming along, which can have some Air Force applica-
tion as well. I suppose one might even consider some future systems normally
categorized as strategic as having some interest in these areas, under the right
circumstances; for example, the SRAM or SCAM or SCAD, or things of this kind.

GLASSER: Yes, you are quite right. T thought I said that this was a post-
porement. It was a cancellation for this vesr, but certainly without prejudice, and
we anticipate Leing allowed to reinstate the program when money comes back in
style.

SCHRIBEL: In response to your long range goals, it appeared to be restricted
to the 1870-1977 time frame. The Army and Navy publish a long range technological
forecast. Iam wondering if the Air Force is also planning to undertake such an
effort?

GLASSER: Yes, we do put one out. We have a personal bias towards those.
We have gone back through the years and read some of the long range forecasts--
you have probably done it too. Remember Bush's famous statements on ballistic
missiles and so forth? Very interesting reading. Anything beyond about five years
we find rather difficult to make use of.

Ty 11
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Jack A, Crawford \

Naval Weapons Center
China Lake

TECHNICAT. ASPECTS OF THE
CONVENTIONAL WALLEYE AND CONDOR SYSTEMS

Introduction

Good afternoon. In my talk I will discuss the Walleye and Condor weapon
systems as they currently exist with conventional high explosive warheads, In a
way these weapons are out of place in a tactical nuclear wedapons symposium for
though they are tactical they are not as yet nuclear. In another sense, however,
discussing them is quite appropriate, for application of these weapons or the tech-
nology they employ to the tactical nuclear field will allow a precision of warhead
delivery and contrecl not previously possible, This precise control may in turn
affect the acceptability of using the weapons by allowing the use of lower yield war-
heads and minimizing the damage to other than the desired target,

Walleve

[ 'will describe Walleye first since it is the simpler of the two weapons and is
new in service use by both Navy and Air Force, Figure 1 shows two Walleves on the
ving racks of an A4 aireraft shile Figure 2 lists the prime targets for Valleve. The
common characteristic of all these targets is that they tend to be point rather than
ares tarzets, That iw, the targets have one or a few points at which detonation of
Pizh explosive warhcads will destroy a large percentage of the targets' value, Fig-
ure 3, showing a railway bridge in North Vietnam Immediately after being severed
by a Nalleye, illustrates a tvpical target, This figure also shows the prime reason
for the development of Walleve, Note the large number of bomb erators spread
around the target, the result of previous attacks with unguided ordnance, These
craters represent many costly yet futile sorties into cnemy territory, Indeed the
seneral indizeriminate doimage caused by these attacks is likels to increasc tie
cnemy resolve to rezict rathor than reducing kis offectivencss,
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In this connection, I should remark that the studies of nuclear warheads for
Walleve and Condor have concentrated on determining the sizce necded to assurce
target kill without considering to any extent the subsidiary damage inflicted upon
adjacent areas or populace, I believe that a further lock which takes into account
the desirability of minimizing undesired damage would result in a choice of warheads
substantially smaller than now specified. As pointed out by other speakers at this
symposium, this factor becomes doubly important when considering the use of
weapons on one's own or friendly areas.

Returning now to Walleye, its development resgulted from recognition of the
need for precise delivery of a high-explosive warhead from ranges compatible with
the pilot's ability to acquire and identify tactical targets. The weapon itself, shown
in Figures 4 and 5, is a cruciform design. The two metallic clamp rings visible in
these photos are field breaks joining the forward guidance section and aft control and
power section to the middle warhead section. Four fixed quick attach wings with
trailing edge control surfaces complete the cruciform design. Figure 6 shows a
cutaway of the weapon. The forward guidance section contains a gyro stabilized
television camera, and camera and tracker electronics. The center section which
forms the main body of the missile is the warhead with its assoclated fuze, safety
and arming device, The air scoop contained in this section is a pop-up device
released by a lanyard at launch to sense ram air pressure as an input to the arming
sequence. Finally, the aft section contains the control electronics, a hydraulic
servo, and a wind driven generator which supplies 3 phase 400 cycle primary power
to the missile. Note the roll gyro which provides an input to the control section
maintaining the missile roll stabilized during flight. An additional fixed trim input
to the control section causes the missile to fly at approximately 1 g lift in the
absence of a guidance signal.

In operation, the pilot visually acquires and identifies the target and maneu-
vers to place his fixed sight on target, He then transfers attention to his TV moni-
tor, which shows the target as seen by the missile's TV camera. The double cross-
hairs define a small region of the TV picture which is gated into the guidance cir-
cuitry to generate tracking signals, The pilot maneuvers to place the target within
the gated area and switches to automatic track. If the tracker is tracking properly,
the displayed picture will remain on target independent of aircraft motion. This
lock-on sequence can be accomplished in 5 or 6 seconds. At pilot option the weapon
is released and the aircraft is free to break away. At release all connection to the
missile is severed and the automatic tracker guides the weapon to impact, As the
target is approached, the tracker will refine its aim, always seeking the point of
highest visual contrast within the original gated area, Figure 7 shows that the
missile seeks part of the bridge structure as it approaches the target,

Figure 8 shows the glide range of the missile as a function of launch speed.
Because the glide range will usually exceed the range at which the pilot can acquire
the target, it was not necessary to usc a propulsion unit on Walleye, The 1 g trim
signal mentioned earlier causes Walleye to fly an approximately straight line from
the launch point to the target. Note that the missile has as much as 5 nm range when
launched at the same altitude as the target, The missile simply glides, trading

speed for 1lift.
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Returning now to the seeker section, Figure 9 shows the seeker in its external
housing. The lens, part of the gimbal system, and the large "flywheel" gyro are
visible through the nose window in this view, Figure 10 shows the seeker with its
forward housing removed, In this view, the gyro wheel with its balancing marks
is visible along with the lens and gimbal system. Figure 11 summarizes the charac-
teristics of the current Walleve tracker. The camera is conventional and operates
on essentially US commercial TV standards. ‘Although the current camera has a
30 mr field of view with a 2 mr gate, a new camera and tracker are being designed
which will have a 35 mr field of view and a 1. 5 mr tracking gate, potentially doubling
the tracking range on any given target,

Figure 12 shows ranges achieved with the present unmodified seeker in captive
tests under conditions of good visibility. Operational ranges are reduced from these
figures by haze or smoke or the desire to hit a specific point on the target rather
than accepting a hit anywhere on the target.

Turning now to the warhead, Figure 13 shows the warhead in the present
Walleye, It is an 8 jet linear shaped charge carrying 430 (0.0002 kt) pounds of HE
in an 825 pound warhead. Figure 14 shows a test firing in an arena with witness
plates spaced 20 and 50 feet from the warhead, The jets are clearly visible, Note
also the vaporific effects where the jet strikes the witness plates,

Finally, Figure 15 summarizes Walleye's combat record in the Navy and Air
Force launches, To be fair, I should mention that Air Force launches were made
at somewhat longer average range than Navy launches, This fact probably accounts
for the poorer Air Force hit percentage. On this chart "success" means a weapon
which functions properly and guides to a point within the gated area at the time of
launch, while "hit" refers to weapons which actually hit the desired target. Since
over 50% of the weapons launched impact on the desired target, Walleye can be said
to have a CEP of zero.

I will now show some film illustrating Walleye in operation. The first sequence
shows Walleye being launched from an A4, Next is a film made from video tape of
the telemetered picture as a Walleye flew from launch to impact against a B29 test
target and a film showing impact of a live warhead Walleye against the same B29,
Next is a film made in combat of a strike against the Tam Da Bridge; finally a
film of a Walleye test drop using an experimental data link, The missile was
launched at the target area from a range (10 nm) beyond visual acquisition range
of the specific target. As the missile nears the target, the operator in an aircraft
10 miles behind the launch aircraft refines the lock-on point to achieve a direct hit
on the bridge target.

Condor

Condor, shown in Figurc 16 on the wing of an A6A, is being developed to cx-
tend the accurate delivery provided by Walleye to longer ranges, The Condor
mission, Figure 17, is to attack targets of the same types as Walleye, but from
launch ranges beyond the lethal range of SAM defenses located in the vicinity of the
target. An analysis of Vietnamese experience shows that although overall loss rates
were low, the attrition against selected targets in the Hanoi and Haiphong areas was
high enough to justify the cost of a Condor on a purely economic basis.
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The Condor weapons svstem, Figure 18, consists of the missile, a data link
pod, and the aircraft internal system composed of TV display, control panel, and
control stick, The missile, Figure 19, consists of a seeker and autopilot section,

a warhead, solid propellant rocket motor, and a control, power and data link section,

The guidance and autopilot section are similar to the Walleye guidance section but .
with several important differences. The seeker has a switchable lens providing

wide (30°) and narrow (6°) fields of view at the operator's option and can be slewed

by the operator independent of missile motion. The autopilot scction provides mid-

course trajectory programming with a variety of glide, climb, and altitude hold

options available both preset before launch and by operator command after launch,

Also the autopilot can program a turn of up to 90° after launch to permit offset

launches,

The warhead, Figure 20, is similar to the Walleye design but is somewhat
smaller because of the weight and space occupied by the propulsion section. The
propulsion section, Figure 21, was recently switched from a liquid design to the
end burning solid design. This motor provides a single 3 minute burn at a thrust
level of 880 pounds to produce a range from high allitude launch in excess of 55 nm.

The data link and control section, Figure 22, contains the data link unit, con-
trol actuators, a silver-zinc battery, and a power conversion unit, The data link
transmits the TV picture from the missile to the launch aircraft and receives com-
mands from the aircraft.

The aircraft pod, Figure 23, carries the matching TV receiver and command
transmitter which with forward and aft antennas has a usable range in excess of
100 nm. The computer provides several functions. It performs a built-in test
before launch, indicates range to go to launch, and computes missile position after
launch. Missile position is computed by combining range and bearing of the missile
derived from the data link with aircraft position from the aircraft navigation system.
This missile position is then compared with the track from preset launch coordinates
to the target coordinates, and if an error exists commands are automatically sent to
correct the missile’s midcourse track,

While the initial aircraft for which Condor is configured, the A6, has an ade-
quate navigation system, provisions are left in the pod for adding an inertial plat-
form if it is desired to put the system on aircraft not so equipped.

The mission recorder makes a film record of the mission from launch to
impact, providing a permanent record for damage assessment and en-route recon.
Finallv, the environmental control system is simply an air conditioner to maintain
desired operating temperatures in the pod,

Figurc 24 illustrates the antenna coverage available from the pod. The twe
antennas provide 360° azimuth coverage so that the airceraft hag substantial frecdom
to maneuver after launch without interrupting data link communicaticn,

Figurcs 25 through 28 illustrate a typical mission sequence starting with .
selection of a launch point, navigation route, and checkpoints. En route to the
launch pdint an in~flight check is run by the built-in test system, and target and
launch coordinates are set into the computer. In addition, missile cruising altitude
ie sct into the missile. At launch the aireraft turns away from the target, the
missile and pod anternas begin tracking each other, and the missile autopilot

ST,
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colnands the presct mideoarss procrin,  The gperator uncages the secker and
can slew the camera looking for checkpoints on the way to the target, Should cloud
cover or other conditions be gifferent from predicted, the operator can override the
preget program and command the missile to ¢limb, glide, hold altitude, and turn
right or left as needed. As the missile nears the target, the operator locates the
target area, then the target, and switctes to terminal mode, At this point, the
mideourse program s canceled and the missile now regponds to seeker inputs to
flv toward the designated aimpoint. The operator has the option of allowing the
migsile to track automatically in the same manner as Walleve or he can retain
manual contrel of the seeker to cither updatc the aimpoint or guide manually to
impact.

Figure 22 lists the important features other than basie standoff range pro-
vided by Condor. Of these, the last—aimpoint selection and correction—is probably
most significant, The operator iz in control of the missile to the moment of impact,
He can change aimpoint, even change target within limits, and abort the mission or
destruct the missile if the circumstances dictate.

In addition to the basic TV seeker, an alternate radar secker, Figure 30, has
been designed for Condor to extend operation to all weather, This seeker has been
captive flight tested for over two years against a variety of land and sea targets and
has demonstrated the ability to map land areas and track targets as needed for
Condor guidance. The system is ready for free flight demonstration but has not
been funded for this program extension,

Studies of the feasibility of surface launching Condor have shown that surface
to surface ranges of 30 to 70 miles can be achieved depending upon the booster size
used, The launcher can be a simple fixed rail, and the control pod can be located
near the launcher or at a remote vantage point.

To conclude, I will show a film made from a video tape of the most recent
Condor launch, This missile was complete except for a motor and was launched in
a glide mode from an altitude of 29,000 feet above the target and a range of over
14 nm, The missile was deliberately launched with a 2 mile offset from the direction
to the target to simulate a tactical situation with errors in midecourse navigation
and target location. Performance was excellent, with impact on the predesignated
trailer in a group of trailers which formed the target complex,




art

FIXED, LARGE,
STRONG
STRUCTURES

FIXED, SMALL OR
VULNERABLE
TARGETS

SHIPPING

Figure 1

PRIME TARGETS FOR WALLEYE

ALRFIELDS, PROTECTED FUEL TANKS, HANGARS
AND RUNWAY

PORT FACILITIES

RAIL AND ROAD INTERSECTIONS
BRIDGES OF ALL TYPES
TUNNELS

PARKED AIRCRAFT

MAJOR GUN AND SAM INSTALLATIONS
SUPPLY, FUEL AND AMMUNITION DUMPS
RADAR INSTALLATIONS

LIGHTLY ARMORED COMBAT VESSELS
MERCHANT SHIPS

SMALL CRAFT

Fizure 2




Figure 3

okl F
serond’

BGH

Tigare -l

RN



WALLEYE

LEMG T
TR TR

AT AN

O Ta L AME
Mo AT
SUTE RAT

ATTILRATY

e

AT

P S N

—

SEL DN DT A




SROREFRD-

Walleye Operational
Diagram

[

PIEOT VIS ALY ;
VCOUIRES D

THRNITRIES

PARGEL THEN } -
o Pontas R Y L C TR L R
S R R N R I S A S R T SR
PN e bt P
Pl b Fri b

-
Y
v Y
RS AL \
e

Figure 7




Figurce &




01 2andrg




SR

TRACKER CHARACTER!STICS FOR WALLEYE

CAMERA TUBE TYPE
FIELD OF VIEW
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LINES

FIELD RATE
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Figure 11

WALLEYE TRACKING RANGES
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Figure 12
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MISSILE
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UNIQUE QUALITIES OF CONDOR
@ FOR THE FIRST TIME IN AIR.LAUNCHED ORDNANCE HISTQRY THE
FLIGHT PATH REQUIREMENTS OF THE AIRCRAFT ARE DIVORCED
FROM THE FLIGHT PATH OF THE MISSILE.
® Tactical Freedom in Selecting Approach to Target
& Missile Maneuvering After Launch

® Operator Functions Separate from Pilot Functions

® Auwrcraft Maneuvering Independent

@ INFORMATION FROM MISSILE AND COMMANDS TO THE MISSILE
PROVIDED UP TO IMPACT

® Real Time Reconnaissance
@ Strike Assessment

® Aimpoint Selection and Correction

Pioure 9




Question and Answer Period

LANDAUER (LRL): What is the vulnerability of Walleve after it's launched ?
And does that account for some of the unsuccessful flights 7

CRAWFORD: No, we have no reports of any missiles having been hit after
launch. I know of one missile that was hit on the airplane but that's the only case
we had. The missile potentially could be shot down, since it flies in a modest high
subsonic region; but in general we think that the aircraft itself is a much more
profitabie target than the missile. The missile is quite small; we have at home
some films taken from the target of a missile approaching, and you just don't see
anything at all until the last couple of seconds and then bang, it's there. And so
optical systems won't do it; it would have to be a radar-directed system.

McDONALD (LRL): What about the jamming problems of Condor and Condor-
like systems after they've actually been launched from the aircraft®

CRAWFORD: That's a good question. Certainly they can be jammed; no
question that you can't make a data link system which is good enough to be com-
pletely immune to jamming. The present system is relatively unsophisticated; it
was made that way deliberately because we wanted to keep the complexity and the
cost low in initial versions, and our indications are that the jamming capability is
not presently there on the Soviet side. They could certainly build jammers. There
are several things that work against the jammer, however. One is the fact that the
beam width on the antennas is fairly narrow. The beam width on the pod antenna
is 4.2 degrees. So his jammer has to be located within a fairly narrow region to
be able to jam the system,. Furthermore, there are 10 channeld available to
operate the system on. As a resuit he's got to determine which channel you're on
before he can jam you. That means he's got to pick up the transmission, and if he
picks up the transmission from the aircraft that's not the same frequency as the
transmission from the missile. Likewise if the picks up the missile, it's not the
same frequency as the transmission from the aircraft; so if he's using a directional
lammer—which ke pretty much has to do in order to get enough power into vou—the
he's got to pick up the signal, say, from the missile and then jam in the aircraft
direction with that signai. So he has a substantial problem.  In addition, if the
launch aircraft descends below radar horizon for the target area, then a jammer
located in the target area can't get into the receiver in the aircraft, but the air-

I

cra’t can still communicate to the missile because it's up in the air and ahnove radar
p

horizon.  So there are several ways to play this. Eventurlly, if jnmmers were
developed that were bad enough we'd hove to go to a sophisticated cading seheme to
try to beny them.

DOUGHERTY (SLA): I don’t think vou told where the pilot was driving from
in that last Walleve scquence,  Can vou tell us what the capabilitics are on the

remaote control ?

g e
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CRAWFORD: Some of those have been run from a ground van but more
recently it's from a second A4, We have the missile captive on one A making
the test run; the operator follows ona TA4 at a range of some 10 to 20 miles, and
he does the controlling after the pilot in the aircraft with the missile initially locks
it on the target.

BYERS (R&D, Dept. of AF): In vour combat experience statistics on Wn lleve,
you've given its success and hit probabilities which do not reflect the accomplishmuent
of the mission; [ wonder if you also have probabilities for successfully demolishing
the bridge, or whatever the target is, in one round.

CRAWFORD: I don't have the figures with me on that. It has depended rather

strongly on the target itself. On some of the targets, particularly the harder bridges,

we've hit them, but they have not been dropped. On the softer bridges, we have
dropped them. I don't know what the percentage is there. In that connection there's
been a request for a larger version of Walleye, and Walleye II is currently under
design. It's basically the same as the existing missile; in fact it uses the same
guidance and control sections. It looks quite a 1ot like the basic bird except for the
bigger warhead section; we're up over 1000 pounds of explosive now, and the over-
all weight of the missile is 2300 pounds.

KING (AFXPD): I must challenge you on the point about unigueness. Condor
is not the first air launch missile which has a flight path independent of the aircraft.
Maybe the first tactical, but not the first air launch missile. We've had a2 number of
them operating on strategic aircraft for years. The question I really have concerns
the range of your data link equipment and the relative position between aircraft and
target from a long range release. If you use your advertised range of some 55 miles
from a high altitude launch and turn your aireraft around and get out, it looks as if
you're going to be up against the outer limits of your so-called 100-mile range data
link. Is that not true?

CRAWFORD: Right. The 100 miles was selected on the basis of being able
to turn 180 degrees and retreat from the target area, and we do reach approximately
100 miles at that point. Now that won't be true if you're running a supersonic air-
craft but we're not on any supersonic aircraft.

COTTER {(SLA): You said that there's an interest in our larger vield Walleve,
and at the same time it looks as if we're cutting down the yvield of the Condor. This
doesn't seem to be too sensible. That's an observation.

CRAWFORD: Yes, you've touched a point that's been commented on by many
pecple before. We'd like to have a bigger warhead in Condor: in fact we've got some
versions designed where if you're willing to trade some range you can get more war-
head; but if you need the range and you're constrained to the missile size that we
presently have, then you have to put in a certain nmount of propulsion and the re-
mainder is the warhead. When the studies were initinlly made on this system,
everyone was saying 300 pounds is enough to kill any target we are going to have.

In fact they were criticizing Walleve as being tyo big 2 warhend. We now realize
that's not right. The »ne thing we have in our favor is being able to update the nim-
point. We're quite sure that, in some of the cases where Walleye has not killed the
target, 1t could have if we had refined the aim $o a more vulnerable point.on the
target. Condor can do that. That makes up for the warhead a little bit.

238 m
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COTTER: Is that true for heavy bridges?

CRAWTFORD: Heavy bridges will be the worst case, of course, and you're
probably still stuck there, but refining aim still helps. You may have to put in
two or three missiles instead of Just one.

COTTER: Perhaps you're not the right person to answer this question, but I
would be interested in observation or comment from the audience. Why hasn't the i
Navy established a reguirement for the nuclear Walleye?

CRAWFORD: I think I have to pass on that one.

_AGNEW (LASL): “Would Captain Whiteaker like to answer that?

WHITEAKER (Office of CNO): I might just say that the JCS has established a
requirement for the nuclear Walleye. I think that {s sufficient,

GARWIN (IBM): Does Condor infact have an inflight destruct, command-destruct?

CRAWFORD: It does not presently have it; the contractor has been requested
to provide an ECP on this because CNO has requested that that be added to the 5ys-
tem. It's quite easy to provide because there are spare channels in the data link.
It's just a matter of hooking themn up.

AGNEW: Is it possible to have the pod or the control in a separate airplane
and then send out other aircraft which have not been modified—just drop things in
some sort of glide basket and then control them from another aircraft?

CRAWFORD: Yes, you certainly could. We've even looked at things iike
putting the control pod on the ground and launching the missiles from the airplane.
There are a lot of ways you can play that game, and it's just a matter of whether
anybody is interested in the usability of that sort of thing,

AGNEW: That would really make it hard to jam.
CRAWFORD: Yes.

MANEY (ASD/AF): I would like to ask if you have any idea what the unit cost
of this svstem is?

CRAWFORD: Yes, it's too high.

MANEY: In particular you said for certain hard bridges it might take two or
three to knock them down: so I'm asking how much it costs to kill a bridge of this
sort.

CRAWEFORD: The best figure I could gilve you at the moment is that the missile
Is in the vicinity of $100,000. It's strongly dependent on how you contract for them
and how many you buy. I we follow present plans, we're currently set up to buy
about 200G missiles in a series of relatively small buys over a period of § years.
From a buageting sta ndpoint this is a nice way of doing it because you don't have to
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commit a large number of dellars at any one point, but it's a very ineficient wny o
buying the missiles. Also there are a number of features in the system which are
really more expensive than they should be. For instance Walleye costs on the order
of 15,000 and there's a big difference between that and $100,000. We're working
now to apply the advanced Walleye technology to Condor to try to reduce this cost,
and I would expect with some reasonable engineering the cost will come down to per-
haps hal? the present figure.




Richard L. Garwin
IBN
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THE IMPACT OF TACTICAL COMMUNICATIONS
AND NAVIGATION SYSTEMS ON MISSILES, BOMBS,
AND ARTILLERY OF THE FUTURE

First of all, I'd like to agree with the assessment by Genera! Burchinal and
the comments by General Cowan and General Yudkin on the changing balance and the
changing context of the use of tactical nuclear weapons. I recognize the importance
of the general trend and the emphasis on accurate delivery means. I welcome such
evatuations of our present capability because I think it is vital to know our present
as well as potential capability. Too often one has to deduce the present from the
improvement which is claimed when one signs the contract for a new weapon system.
But it's not sufficient for each berson just to do his best. Beyond that we have to
know what our capability is at any time. We have to know, if we start a war, whether
we're sure to win, whether we have some chance of winning, or whether we have no
vhance at all.  In general we have to know what is the range of consequences of aAny
o our actions. One conclusion of these assessments, it seems to me, is the extreme
vitlnerahility o7 osur basing posture, of our theater nuclear forces in Burope not anly
Lo huciear attack but to conventional attack. In addition, people have noted the asym-
meiry in the air defensc postures of the Warsaw Pact and the NATOG forces, the
Asrmmetry in our vulnerability to sabotage.

o owhile Trgree with the assessment that things nre pretty bad on boiance, I
doub that the relatively minor "fixers" that have been proposed wili in fnet improve
ne reletive status over the vears as the Warsaw Prot also improves.  Our pre-cnt
posture, it scems to tne, is tied to long runways and to main operating hases in
Earspe. H's highly vialnerable ts destruction and pindaown with runway crotering
cevices, with nuciear wenpons, or with nerve gas attacks delivered by aireraft or
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In the tactical conventional role, as opposed to nuclear, against moderate
defenses, we are dependent on large numbers ol support aircra’t, jaminers,
migecap defense suppression, and rescue, as our experience in Vietnom shows.

In fact there have been perioads of a month or more during which 4 strike aircraft
were accompanied by 12 or 16 support aircraft, each of which had some vulner -
ability of its own. TFurther, we have an extensive force with a long replacement
and training time. If one has an average attrition of 1/27, or 17, or 27, it takes
a long time to train the pilots, and it takes a large support foree of training air-
craft to produce the pilots who will fly the missions the next year. Our ‘orce is
inaccurate. The CEP of weapons delivered in North Vietnam can be embarnssing-
ly well determined from pictures of the distribution of craters around bridges. In
one case, it turns out to be something more than 700 to 900 feet.

But there are some glimmers of hope. Walleye iz one of them, Condor
another, and the Air ¥Force Pave Way bomb, one of my favorites. I expected to
have to explain Walleye and Pave Way but I think I don't have to at the moment.
Now, what do we need? It seems to me we need a more rapid delivery of ordnance
in response to a request. We have a one to three day response cycle except in the
case of close air support. That's too much for many targets. We need better
accuracy with nuclear weapons and with conventional weapons. Why should we
accept 700 feet CEP when we could get something better, 100 feet, 20 feet, or zero?
We need to reduce the vulnerability of cur bases, of our men, and of our delivery
vehicles, We need a lower investment cost, it seems to me, even at the expense of
higher expendable cost when war comes. In that way we could have a greater
capability, and we could move to the traditional high production posture which has
characterized the US during war time. And we need less degradation of capability
against heavy defenses. In Vietnam, when the air defense system tcok a jump in
capability, we were thrown into disarray—in some cases transferred our attention
from important targets to less important targets because we could not tolerate the
logses in flying against the ones we really wanted to hit.

Now, in achieving these goals we can look at the changing technology of which
you've just had a view. We can look, for example, at a modern force—not one
which has grown incrementally and traditionally as has that of the US, but one that
was built up essentially from nothing after the war; that's the USSR's, and it is quite
different from ours. They have, as you've heard, no verified nuclear capable tube
artillery; they have emphasized long range and short range missiles for the delivery
of conventional warheads, nuclear warheads, and chemical warheads. They have no
aircraft carriers. Recently they've been building helicopter carriers. They have
placed a great deal of emphasis on flexible cruise missile systems, and I'm going
to talk a lot more about that later. And finally, in addition to technology and the
Russian force, we can look at the experience in Vietnam where we spent o great
deal of money against a not very promising target arrayv—mnot knowing that all we
needed to do was to kill certain particular targets.

It's traditional in improving our force structure to identiy a single weak point
and work on it. [t scems to me that we're at the end of that road; it takes just too
long, and after we eliminate a weak point, another weak pnint shows up. One
example is the problem of truck interdiction in Laos. This was characterized three
years ago as an inability {o Uind the target. We knew there were North Vietnamese
trucks operating in Lans., We had critical agreement whereby we could attack them

ottt
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rom the air but we qust couldn't find the trucss.  Well, that problem was solved by
the use of night vision devices and By air-emplaced sensors: but this only revealed
an equiuly severe deficiency, namely, we couldn't hit the targets after we had found
them; we couldn't hit even a few of them. That problem, in turn, was solved quali-
tatively over a period o® a year or twc in various waye: by the AC130 gunship, a
very eifective truck killer; by the M36 incendiary cluster bomblet delivered by Al or
B57 aireralt; by the Pave Way laser guided bomb delivered from twa Fii's: op by one
C130 forward air controlier alrcraft with the Pave Way laser guided bomb delivered
by another against the truck illuminated by the FAC. But the problem still wasn't
solved quantitatively, We had nsufficient effective aircrart. We had one AC130
gunship: now I think there are six, We had Pave Way bombs produced at 200 a
month, most of them destined for Novth Vietnam and nst for defense suppression
or for truck killing in Laos. We had M36 incendiary bombs the procurement of
which was terminated, so there has been a whole vear's gap in that capability. So
even though we knew how to kill trucks, somehow we could not tnake the adminis-
trative and operational decisions to do this job.

The lesson T want to draw here is that attacking the wesk points allows one to
move only sequentially toward a better capability, with each step taking several
vears. With a development cycle ranging anyvwhere from 8 to 18 vears in our
normsl peacetime procedure, it's important that we build new systems only when
they are major improvements. But it's slso important to fix up the old ones quickly,
when we can make a major functional improvement without changing the entire 5ys-
tem. One example is adding the demonstrated capability of LORAN liine bombing
to the F4 fleet. Experience in Vietnam and Lan: has shown that, by LORAN line
bombing, one can deliver weapons frorm level flight at 10,000 feet with an accuracy
of 30 meters CEP in all weather. That'sa 1ot better than visual bombing with an F4,
and about a factor 3 better than the MSG77 or 95 radar controlled bombing.

Now I'm going to talk about a system which seems to me 1o solve a great many
ot the current probiems all at once. The system has had extensive discussion and
review, and its technieal feasibility is not questioned. There's considerable dispute
over costs, but this, to my mind, doss not change the desirability of the system.

The key to this approach is to provide certain services over an entire war theater

$6 that the individual vehicles using these services in {light can be made as inexpen-
sively as possible. There's a lot of precedence for this, for instance in civil
aviation. There's the VOR or the Decca navigation aids for aircraft, which represent
o substantial ground investment but allow the rircraft to cperate with very little in
the wny of on-board equipment.

I want to discuss how to rulfill Hne of the major purposes of military forces,
which is to fight, to destroy, and to kill targets—that iz, to deliver weapons. Now
to deliver weapons on targets takes more than accurate delivery; it takes intelligence,
30 that one kaows the relative importance of targets, reconnalssance, and surveil-
lance. ['m not going to emphosize here how this can and should be done; it is n very
difficuit problem.  In the Walleye /Condor presentation you heard that one can some-
times do reconnsissance during the strike. In fact, that seems to be 4 very good
way, and the svstem I propose has some of those same characteristics.

But here T want to stress the advantages to be obtained from using theater
services as a basis for weapon delivery systems and not just as a convenience. My
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observation is that almost all of the strikes are upon targets derermine @ o prior
reconnaissance. When the target (tself is not determined by reconncissance, the
point of attack is determined by reconnaissance. That I3, one xnowe that there wis
be a train at a certain point, perhaps approximately at a certain time, ana oune oo
arrange to attaci that point—if not precisely at a certain time, then with @ ntinpc
which can be actuated by the train when it comes along.

S0 here T will emphasize prebrie-cd stinels on fived targers. Figure 1 05
trates an elevoted relay, an elevated line of sight which arouscd the comauniootions
center over on the ieft, which I've mounted 'or mobiiily inn van to communicnte
with all kinds of vehicles in the field. These are over on the right: supersonic nir-
craft, bombs ‘alling from aircraft toward a target, drones of various kinds. In
general what T want to do here is have a wide band theater cominunication capability,
which allows not only higher authority but real-time command instructicns “ror tie
center on the leit to the vehicles on the right. So the elements o this svatem sre
{a) the delivery vehicles {as inexpensive as possible); (b} the relav; and (e} the
control and direction center which, after the planniag of a mission, operates in
large part automatically. I'll discuss later the possibilities for the relay to extend
the line of sight (see Figure 2). We have a time-shared directiona: communication
and control system. It turns out that one doesn't need to send commands at every
instant to every vehicle; as you can see, something like a2 10 second command period
is adequate for midcourse and perhaps a 10 per second command rate for rinal
attack. After the planning target identification, proposed time on o rget, <hoice of
weapon and so on, the proposed flight plans would be stored in a computer and made
good automatically by the controls which are sent to the venicles.

Elevaten Relaw

VAN
v

Figure 1. Eievated Relay Operation
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THE SYSTEM

Elevated relay to extend line of Sight,
Time-shared directional command and control,

Accurate, multiple-user, low-cost theater navi-
gation and location (20 feet)

Remote-guided weapons:

bombs
artillery
ground-launched cruise missiles,

Advanced mines and target-actuated munitions.
Figure 2

The elevated relay is much used now in Vietnam and 1aos in the Igloo White
system in which one has orbiting aircraft, either manned or droned, which com-
municate via VHF with the UHF command link and an S band composite link to the
direction center. The communication system in lgloo White is time-shared, but it
Is not directional. It could be made directiona] by the use of a phased array antenna
on the aircraft, and in case of enemy Jamming presumably it would be,

The accurate multiple-user low-cost theater navigation and location system
with 20 foot accuracy doesn't quite exist either, We are just about to try in the
Fourth Coros of Vietnam such a system with about 10G foot Accuracy, namely, a
LORAN retransmission system in which the 100 kilocycle LORAN signals are
remodulated onto a UHT radio and fed into a standard LORAN computer back at a
direction center. However, that's the kind of system I'm talking about-—one in
which the onboard or, in this case, patroi-borne equipment costs may be a few
hadre? dallaps rd which gives iscatinn QCCuracy equal to that 2btainable from g
F20.000 5 $100 000 sy stem

In the remote-guided weapons-in oomb category, we have Bulipup and Wrlleye,
and we nave Condor coming up. We have no remote-guided artillery shells to my
snowiedge, hut there's bsolutely no reason why a 16 inch shell, or for that matter
an & inch sheii, caanot he fitted with the same homing or suidance acvice that one
2ats on o bomb, fherehy Providing o very rapid response, high fire power capability
I aeliver sappart ovep limited area.  Apg finally we don't have any ground
laanched orilse misziles: we have Ma. 2, but that iz net remote-guided. The
Russinns have oroiand launched, air launched, nnd slibmarine launched cruise mis-
livs with rhich they communieate in filght, and these POse a very scvere threat to
the US.  Avonced mines and target nctuated munitions are to %41l g deficiency in the
Proposed dystem ns well a- in gur present system, namely, to make g rendezvous
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with an uncooperative target which isn't there when you get to the proper poiut.  The
best thing in such cases, [ think, is to deposit a munition which waits until the ta rgoet
comes along. With inaccurate delivery that has a {urther advantage that the ratio of
the kill radius to the CEP enters only as the first power instead o the second power
a8 it does with a bomb which explodes on contact.

Figure 3 explains position fixing by micrownve ranging., The LORAN svatem
uses three fixed transmitters in the 100 kHz band snd, with a signal-to-noise ratio
typically less than 1, determines location to very good accuracy.

Figure 3

The prompt system allows less expensive onboard equipment for filtering over
a long period. The direction center communicates with a couple of aircraft or ele-
vated platforms—ithey could be balloons, satellites, whatever vou like. Down on the
ground are two low-cost beacons; they weigh a few tens of pounds and cost a few
thousand dollars; there's another one of those in the vehicle that is being guided on
a peculiar trajectory. Every once in a while one of these aircraft or the direction
center sends a pulse which then runs around the whole system. Its time over each
leg is individually measured, and the time to the vehicle and back is measured.
That allows one, for instance with this time, to determine that the aircra® is on o
sphere of a certain radius from beacon A and on a sphere of a known radius from
beacon B; the intersection of these two spheres is a circle. If one knows also the
aircraft altitude—which for these long range cases is all that's necessary—then one
has aircraft 1 fixed in space in plan to an accuracy of a few feet, relative accuracy,
anyhow; and the samec for aircraft 2. The baseline up in the air is used to determine
the position of one vehicle or hundreds of vehicles. The QRC334 system under
development and test does this; so far as I know, it has not been tried with ground
beacons.

246 PEARERN
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Now the elevatoed relay, 17 it's not to be g sateliite, has a horicon lititation
probably of the order o 200 miles ‘rom 10,000 feet altitude. One isn't limited to
10,000 ‘cet; one could have aircra’™ at 80,000 feet or balloons at 100,000 ‘eet. The
reiay cost is amortized over a very large number of vehicles and over a very large
expenditure of vehicles in this Proposed system. One doesn't need very much trans-
mitter power hecayse the relay communicntes wide band over a very directional
nnlenna to the direction center nt short range, whereas it communicates at long
range only a few commands in approprizate time slots to the vehicles,

Now antijnm capability is needed eventually. A system like this, in my opinion,
can grow so that one fields it initially without much capability against Jamming, and
then as the need arises fits the expendable vehicles with antijam features. The duty
cycle is very low, as I said: hundreds of vehicles in flight need to have command
updates only every 10 seconds and one needs only a single elevated platform for the
relay (but two or more for time of arrival position fixing). In addition, of course,
one might want to have several more elevated platforms and switch the control from
one to another in order to reduce the susceptibility to attack by homing missiles on
the other side. So at the bottom of a1l this is g computer (see Figure 5). The
computer can be way back, it can be 200 miles behind, or 400 or 1000 miles from
the elevated relay. It can be in the most secure location in the theater; if we can't
find a single secure location in the theater, then, gentlemen, we have 3 very diffi-
cult problem. But there's No reason for the computer to be up there in the van.

CHARACTERISTICS OF ELEVATED RELAY

Line of sight from 40,000 feet 200 miles,
Communicates to and from hundreds of vehicles.
Little transmitter power needed.

Low duty cycle on most links.

Single platform for relay, two for time-of-arrival
position fixing.

Figure !

The computer manages the communications, iy knows when each vehicle
requires to be commanded, it knows when each veehicle 1s receiving the distance
measuring pulse, and it listens to that vehicle with appropriate directivity at that
time. It can aiso implement a schedule of frequency—hopping ar other kind of en-
coding in order to reduce the Susceptibility tn lamming. The computer updates the
position information “or each of the vehicles; it knows where the vehicie was, it can
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extrapolate where it is, and it need make only very small corrections £ thi. CNTrR -
lated position so that the program is quite a simple one. The sompater e nages the
"light for the missiles, bombs, and artillery shells; in principle, it can pics them up
at any point. There is no reason for a missile to be launched from the computer is-
cation. It can be launched from a field, supply depot, or merchant ship, anywhere .
in the area. It's best for communication to be established with it be“ore it's
launched, but not absolutely necessary. Finally, with midcourse navigation bheing
taken care of by the computer, if the vehicles, particularly the cruise missiies,
have some kind of drag modulation (which might be casier than thrust modulition)
one can implement very accurately the precise time on target and get the mizzile
there within a second or so of the desired time, and within midcourse navigation
accuracy at least for target acquisition. That means that the manager of the system,
the person who happens to be flying the missile at the target end, need only seek the
target within a region of 200 to 500 foot diameter. He doesn't have to look all over

a several mile acquisition window for the target, and so he has an easy Jjob.  We can
use the US commercial standards, degraded as they will inevitably be in combat; 200
line TV is good enough for this particular job. Well, to reiterate, what I would hope
to achieve is a midcourse navigation accuracy of the order of 200 feet, and that's
compatible with a 10 second command and position interval with onboard auto-pilots,
with angular errors of the order of 1 degree and accelerometer errors of the order
of 0.01 g (see Tigure 6).

COMPUTER ROLE

Computer -managed communications.
Compu‘er-derived position data,

Computer-managed flight for missiles, bombs,
and artillery shells,

Computer-managed target acquisition.

Figure 3

For unmanned vehicles the computer ordinarily would not bother with the air
traffic control problem; if there were two drones lying In the same ncighbornond it
would just regard the probability of their collision ns ow and fly them anvhow.
After all this is 4 war and the other guy is going te be shooting at them. if seen«-
ionally we lose two by midair collision that's Just too bad.

In the terminal phase, with these same onboard instruments o7 0.01 g and .
I degree accuracy and a 10 foot command interval, one can realize in principle
ahout 2 2 foot errnr.  This is not important. T only asked for a 20 foot error here
because there are systematic errors in the system. There is the variation o7 rela-
tive humidity of the air, there is the variation of temperature and barometric
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pressure and, unles< one hne some Kind o calibration neny the target area, such o
Mivrownve ranging svetem is unlicely to be more aceurate than nbout 10 feet. And
20 Teet 1s ot Recessarily a conservative estimate ‘or the absolute error in Ylving an
artlliery shell or a missile into a target, One has various options. 7 the target
altitude 1s not known Very accurately, one mignt want to Iy the misszile gver and
then vertically downward as is the case with Nixe H Criu.es, for instance. But
the chief lmportance, to my mind, of mideourse navigation aceuracy of this magni-
tade 5 tonllon cne to do target acquisition with very moderate use of the necessar-
Ly rather wige band TV link, so0 that a single elevated platform could devote its
fairiy scarce direction baad width product to Datening toor oo bt e missile Tor
4 period o the order of 3 seconds. At that time the operator could designate the
target in the rficld of view {rom a predistorted reconnaissance photograph which he
has next to him. And at that time either the computer could take over Wi leye type
tracking and fly the missile into the target or, in case one has to worry about
screening of the line of sight by ground obstacles, an onboard tracker could be
implemented, as has been done so0 successiully in Walleye and Condor.

SOME SYSTEM PARAMETERS

Midcourse navigation accuracy 200 feet,
On-board instruments 0.01q, 19 error,
10 second position and command interval,

Terminal phase — 20 foot error.
0.1 second position and command period.

Target acquisition hy 5 seconds of TV.

Single time-of-arrival navigation system
100 drones in midcourse
10 vehicles in terminal phase.

Pulse-jet, 500 mile cruise missile
1000 pound payload. Perhaps $25K at
3000 per month,

Vigure 6

Enrly lonis at the time-ofarrival navigation systems—— rom the stanapaoint of
which could be implicmented more expensively with LORAN retransmission and which
1255 expensively with pulse microwave distance measuring—indicate that a moderate
size computer could handle 100 vehicles in midcourse at the 10 second period and at
the same time some 10 vehnicles in the terminal phase. The missile T would like to
e with thiz svstem iz Just ns incxpensive ne possible. Now you all remember the
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V1, which was a pulse jet missile o 150 miles range and low subscnic specd.  There
has been some work recently on French pulse jets with specific fiel consumption of
about 2 pounds of fue! per hour per pound of thrust. It turns out one can sketch a
reasonable missile weighing about 3000 pounds and having a 1000 pound pavload, 1000
pounds of structure and avionice, and 1000 pounds of fuel, which would trovel

500 miles at Mach . 7 or . 8. Then the real question in all this is, suppose that you
reatly relied on such a missile, how little oo you buy it “or? Remember that it
doesn't have to be compatible with aireralt; it doesn't necessarily have to be sa’e “or
aircraft carriers; it's going to be shot at anyhow, so the reliability of 70 or 307 is
probably adequate; it it doesn't work, you just push it overboard from the launching
site if you happen to be a merchant ship, or you fire it away in a field someplace:
you don't repair it. From the fundamental as opposed to the technical point of view,
as you say in the stock market, it seems that one could make such a thing *ar
$25,000. Comparing Walleye at $15,000, the tactical telemetry for Walleye at
something between $1000 and $3000, rocket assisted takeofi for ground launch,

which is about 3400, it just seems that $25,000 would be a reasonable 2mount. If
one goes at it from the other end and asks how much it costs to modiry a Ryan Fire
Bee (of which the airframe plus engine costs, I think, about 345,000), it looks as if
one could buy such a system for $65,000 without the remote TV, and about $80,000
with the remote TV. One could also approach it from the point of view of Condor,
except that many of the expensive parts of Condor are already built in and it's going
to be hard to engineer them out. So this is a super V1 which flies in very high class
theater services. With such remote guided weapons I would hope to get 25 foot CEFP
by navigation alone (see Figure 7).

REMOTE -GUIDED WEAPONS

25 foot CEP by navigation alone.

200 foot midcourse guidance:
for penetration and terrain avoidance,eases
target acquisition and TV needs.

For attack on moving targets designated by
remote sensors or designators,

For accurate delivery of mines.
For high assurance of timely strike.

For greater capability against heavy defenses.

Figure 7
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These nre conventional weapons for the most part. When one flies sne of
thens into an area, one has done a calibration of the area and so the dav's work
might begin with fving a TV-cquipped remote-guided weapon into a target area,
calibrating several square miles——in that way introducing into the computer a bias
which then takes out propagation anomalies—and ‘or the rest of the day fying less
expensive missiles without TV. The 200 foot midcourse guidance can be used to
implement terrain avoidance without any onboard radars. You know that the F111
nos two onboard terrain avoidance radars; these present the piiot with continually
confusing picturecs, but the system is automatic 30 he doesn't have to look at them.
The F'111 terrain avoidance system works extremely well, but it is expensive, it
adds weight, and it is also a means by which the F111 can be detected.

Now there's a different way to do terrain avoidance. We know very well what
the elevation of the ground is at many points over the world, including many in the
Soviet Union, certainly all over North Vietnam. And so if we know where the
vehicle is, we know at what altitude it ought to fly to be 200 feet, 500 feet, or 1000
feet nbove the ground. And by the combination of a barometric altimeter and an
accurate navigation system one can do very good terrain avoidance. One would
like 10 be able to reset the barometric altimeter every once in a while, and that
can be done by introducing a downward looking radar altimeter which is used to up-
date the barometric altimeter while over terrain known to be flat and not confusing.
If one has moving targets (for example, trucks in Laos), close support targets
where there's somebody in the neighborhood of the target to do a better job than
one can do by navigation, one can have there a bulsed laser, say the one which is
used with the Pave Way bomb, a 10 per second 1.06 micron laser, which designates
the target to hbe picked up by a laser guidance unit instead of a remote-viewed TV,
In this way one can have the vehicle, the artillery shell, the bomb, or the cruise
missile actually strike the target.

['have already pointed out that in some cases one wants to deliver mines onto
a road to impede travel or to destroy vehicles. There is a concept known as strike
mining: You know that a train is coming along, you can see it in the distance, and
80 one or two minutes ahead of the train you put mines on the track or in the track,
if that's more convenient to you than striking the train itself. There was a train
which used to go nightly between Hanoi and the Chinese border, round trip. It used
to be in China at the beginning of dark, it was back in China at the end of dark and,
for the most part, there wasn't a thing we could do to interdict that railroad track.
There were occasional periods when the track was severely broken for a few days.
But we never had the capability, when bombing North Vietnam, of striking the track
with assurance ahead of the train and behind the train, so that the train would be
there during the daylight hours. Now we could do that with a system like thig.

Finally, as the intensity of defense increases it gets vastly more expensive
to conduct manned bombing operations through these heavy defenses.  With a %3
miilion airplane, if one takes four Walleyes and adds $40,000 cost per sortie aside
from the munitions, that's alout S100,000 to deliver four weapons on the target.
We know they nnly strike the target with 80% or 70% accuracy, but [ hope you'l] be
25 generous 1o my cruise missiles. And that turns out to be about $25,000 expended
plus some imponderables per target struck with Walleye. Going into the target,
lining up maybe on tws, three, or four different targets and coming out, the
attrition on the support aircraft can be estimated as of the order of 2% an a $3
million aireraft, and that adds about 360,000 more to the cost of the sortie: the cost
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per target then rises to something like F40,000. Actunlly it's worse beon s DL
hesitates to send airera’ into regions where the attrition is o° the order 27 170 [
the attrition is 37, as was the case in some parts of North Vietnam at s ne times,
the attrition of the aircraft ma}y contribute from $150,000 to $200,000; actualiv even
more, because one puts a lot o° ECM cquipment on the aircra® and one has 2 1ot
more support equipment.  And so somewhere between zero pereent attrition at

$25,000 per cruise missile and 57 attrition at 880,000 per crulse missi o LL Zecoice

cheaper and, 1 think, more cFective t3 use cruise missiles rather than nircrat. O
course, nothing forces you to ground launch these cruise missiles. Thes could be
launched from airplanes too, but it seems to me that's the way to nssure their beling
very expensive. I think you'd probably get cheaper missiles by makring them grouana
launched and adapting them later to aircrartt.

Just to summarize how far we are from these remote-guided weapons, you
heard all about Walleye and the Walleye with the data link, snd the Pave Way bomb

with an adaption kit on its nose and some fixed wings added to its tail (wec Figure 4).

The 750 pound and the 2000 pound bomb nave been extensively used in Vietnam.
The price of the current Pave Way kit is about $5000 in any quantity; at the rate of
1000 or 600 per month they will be $3500 each. It turns out to be very desirshle to
use 500 pound bombs because then a single aircraft—even a light aircraft like the
A37 or the Al——can carry a goodly number of them and the per sortie cost for
delivering Pave Way bombs onto targets goes down. I don't share the enthusiaam
of General Glasser for the electro-optical or the IR guided Pave Way. I think one
ought to concentrate on the laser guided bomb,

SOME PRESENT HOMING OR GUIDED WEAPONS

WALLEYE -- 1000 pound electro-optical tracking glide bomb. = $15K.

PAVE WAY --750-pound and 2000-pound {500 pound)
laser-guided bomb. =~ 5K,

ARM: SHRIKE, Standard ARM, etc.
Soviet Cruise Missiles:

STYX

SS-N-3, etc,




We have so-called antiradiation missiles whose purpose i3 & g0 against radars.
These are the Shp, « “., and now the Standard ARM, which is much fancier, and can be
aunched in other directions than siraight at the radar and has a broader gpectrum
cgainst a threat ag well as a bigger warhead. The only trouble with these isg that the
ragars typically see them coming and they shut down so that the antiradiation missile
doesn't have anything to home on. In my opinion it's much better to locate the radars
avturately, to within 50 feet or 100 feet, and then send one of the standard weapons
that we have been talking about after it. Radars being typically fairly soft, they can
be killed by a Walleye with 1000 pounds of explosive at some tens of feet. The same
time-of-arrival distance measuring system which 1 propose to use for [lving these
missiles, bombs, and artillery shells can be used; in fact itg original purpose wasg
to locate radars Veéry accurately.

Now, of course, the Soviets are away ahead of us on these things. They've
Sunk the destroyer Elath with the STYX missile, actually fired by the Egyptians, I
think. They have longer range cruise missiles, the SSM3, for instance, and they
believe that cruise missiles are g very good way to do business. They have not g
single aircraft carrier, Not only are the cruise missiles in competition with air-
craft for attacking land targets, they're also very useful for attacking seaborne
targets like aircraft carriers. They're a threat that worries the Navy and me very
much, these days.

[ propose to concentrate on a very few weapons. The Pave Way bomb, for
instance, can use the Same kind of servo that it has now, and have the laser guidance
taken off and replaced by a time-of-arrival beacon S0 that the time-of-arrival navi-
gation system can determine where the Pave Way bomb is at every time and can
guide it all the way down to the target. This means that the most accurate delivery
could be obtained by flying an attack aircraft ¥4 (or whatever) at 25,000 feet,

The only trouble is that the accuracy of the artillery is typically degraded, not only
by the longer range but by the unicertainty in the lift op rocket propulsion. One can
guide the shell too to an accuracy of the order of 20 feet, especially if there's some
kind of observed fire go that one can correct for later rounds. And for the cruige
missile, if one can build the pulsed jets for a few hundred doliars instead of the
turbojets or turbofans for 310,000, we already know how to do the remote terminal
television which has been demonstrated on the Walleye with data link. We know how
to do remote command of midcourse which has been demonstrated on the Condor.
The navigation and terrain avoidance, | think, one can work out for oneself. So,

in my opininn, there are three very usefu] weapons which could be used with such

a syvstem.

And then finally one gets down to the ditficuit questions, since there's more
than one wind of relay platform to use (see Figure 10). How do you choose? In
Vietnam we've used slow manned aircraft ECi21's, We have a slow drone aircraft,
A Beech Debonair, whish dues somewhat better than the EC121. These have en-
durnnce of the order of 10 to 15 hours or so but are limited in altitude to 20,000 or
25,000 feet. One could imagine doing development on high altitude helicopters to
case the proslem of having directinnai antennas, which could then be hung from the
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hedcopter.  But since the directional antenna has to be a phased Array inany case
to switch from one vehicle to another, the helicopter doesn't really help. When I
try to sell people tethered balloons at high altitude, all the pilots explain what a
hazard it is, and I think that's probably true—although in the siege of Britain they
provided tether warnings by running current up the cable to tell the piiots where the
tethers were. From a more fundamental point of view, it turns cut that if ¥ou have
to design against a wind of about 100 knots in order to keep position cither with a
tether or 2 powered balloon, you're better off to obtain the Llirt from wings. Ana so
probably a slow drone aireraft will win out.

PROPOSED WEAPONS

Pave Way: time-of-arrival commanded navigation,

Artillery:  time-of-arrival commanded navigation
plus rocket assist, plus laser seeker,

Cruise missile: pulse jet, plus remote terminal
TV, plus remote-commanded midcourse navi-
gation and terrain avoidance.

Figure 9

CHOICE OF RELAY

Balloons, tethered or powered,
Slow manned aircraft,

Slow drone aircraft,

High -altitude helicopter,
Satellite,

Figure 10
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RESULT

Reduced basing vulnerability--little value exposed.
Small investment/high production system.

Cost rises slowly with intensity of defense,
Provides improved close support,

Can reduce peripheral damage.

Radar location with strike by normal weapons.

Figure 11

After you do all this what do you have? (See Figure 11.) Well, it seems to me
that you've reduced the basing vulnerability to the extent that you rely on such a 8ys-
tem for attack of fixed ta rgets and not on aircraft. You've reduced the basing vulner-
ability; you no longer have in thig combat area large aircraft carriers with a billion
dollzrs or more of embarked worth and surrounded by another billion dollars of task
force; you don't have long runways to be cratered. You have several redundant ele-
vated platforms and—someplace back where it's safe—y computer. You have
vehicles which cost from a few thousand dollars for the bombg and artillery shells
to $20,000 to $100,000 for the drones. A very interesting thing happens if you can
get the strike vehicle cost down to $20,000 or $50,000 because that's the range of
cost for the guideline missile which the Soviets use with their SA2 radar system;
and once it cost them as much to fire a missile at one of your drones as it does for
you to send the drone over. Then you can send drones freely, and every missiie
they shoot is part of a production race with the US, which we can run very well. In
fact, if they start shooting these things down, one can send cheaper drones whose
only purpose is to attract SA? missiles. Only a small investment would be required-—
that for developing the elevated platform if it is needed for proving out the high
accuracy navigation system for continued work on antijs m techniques.

Satellites, especially synchronous satellites, are very good for communica -
tion, hut they're not really ideal for control in this case hecause the round trip
time from the vehicle through the satellite, back to the ground, to the direction
center, back to the gatellite, and to the vehicle again, is about a hal® second. For
some purposes that's all right. Cleariy it's all right for midcourse command.

It's also all right *or desigrating in a picture the portion which the onboard tracier
Is aupposed to home on, but it's probably not good enough (although that remains to
be zcen) for menual flying of the missile.

The cost of the system that I propose rises only siowly with the intensity of
defense.  If, instead of 1% attrition un the missiles, the attrition rises to 30%, well,
that's st too bad.  The cost o the system per target destroyed rises by a factor of

L4 If it was $30,000, it's now $42,000. But when you have a defensive system with
307 attrition on manned alrcraft, wvou just stop attacking thasc targets, at lenst with
conventionz L weapans.,  Ome can provide improved cloge support in this way by giving
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o greater range and a grenter accuracy to corps artillery, or to Naval guatfire. for

that matter. And as the previous speaxer noted, one can reauce periphers! damage,

because at least in the case in which one sees the target through the remote TV, or

in the case when one has accurate navigation, one can dud or blow up the warhead in

flight. And finally the system provides a means for striking radars withcut having .
expensive and special purpose aatiradiation miissiles.
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Question tnd Answer Period

MeDONALD (LRL): Tleocts o Sladh “hai 1he Avires e Taltly recently (T
selieve the Novy kas a similar ene, ag does the Air Force), in which thev wanted to
bave the onbeord seekere essentiully o TV svatem on a missile which would flv over
Lie farset wevn, The operator back ot his base, looking at the output of this system,
weuld cause the missile to 1y into the target, Ag T remember thie study, the oper-
ators, cven ofter a great deal of training, had oreat difficulty in recognizing the
part of the tarzet thev wanted te home inon, unless the missiles were at high alti-
tude and the (arsets could be watched for a long time. It seems to me that an im-
portznt part of your plan here is to be able to identify the target in some reasonably
briel period of time, particularly if vou're time-sharing, What do you comment on
tiis

GARWIN: I think such proposals have always becn evaluated without a very
accurate midenurse navigation system, and the key here is that the field of view
when the TV zocs on will be from a known direction and will have a 200 to 500 foot
dizuncter, I think probably we're in shape now with the Condor to put such a con-
cept te the test, because the pilot of the Conde r-bearing aircraft can line it up
roughly and then somebody on the ground can see whethier he can designate a 1 foot
area or a 2 foot area within the 200 to 500 foot field of view, It also has something
to doowith the design of the cruise missile because in any kind of wind the missile
crabs, and vou would like to have a gystem in which the TV can be bore-sighted and
not gimballed; so vou would like a cruise missile with direct lift control and not
airplane type elevator control,

McDONALD: Ay memory of the main problem they were having with these
had to do with optical contrast, They made very large differences according to
whether or not the target actually was standing out in the background.

GARWIN:  Usually people talk about flying and observing essentially without
accurate navigation, Here if the TV goes on 5 seconds before impact, anrd one has
o missgile of the order of 700 foot per sccond speed, the range is only about 3000
feety with normasl visibility, cven at night, therets a posribility of illuminating a 200
£3 200 T30t diameter region with an onboard light or with an shead fired flare, I
Faven't seen the particular studies you refer to; I've seen others, and they lack the
sCueurate navization vhick allows one to roduce the field of view,

(<pesser Tnideniifiod): Twe fFings concern me in revard to patting the contpol
Aeviecs _b"r_l_'_l'rti']fﬂ:r;.m Fir:t, [ think we're buving onrselves so we trouble here at an
increnscd cost, I think the beauty of nrtitlery is the fuet that it can bo fired in an
chvirenment where communications arc bud. Second, I'mn concernced about the of[fect
of the degradation of communications on the nuclear battleficeld on all these control

devices,
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GARWIN:  These would be ling-of-sight communication: te the velbicles,
probably UIIF or L-band, and there wouldn't be degradation unless one kad o fire -
ball in the line of sight, If vou've ever tried to kill an enemy gun with artillery, vou
¥now vou have to shoot an awful lot, and vou don't know whether or not vou've got
bim, They're very hard targets for artillery—on which an improvement in accuracy .
from the 30 meters or so which one gets at maximum range to just o few meters
weuld be well worthwhile, We don't have to ckange all of the artillery shella,

(;?pua_%_\fl;r Unidentified): My sccond question was promptced by *he study that
was presented on tactical nuclear wartare,"72t0 '78,  They had a section in thepe
on the effect of high altitude bursts on communications and on clectronic syvstems;
it just strikes me that this would defeat a lot of the utility of nueclear artillery.

GARWIN: One hag to look at these things in great detail. The effect on
electronic systeme is large when you have cables, etc., and small when you have
essentially shielded microwave communication systems, Now there are effects on
the ionosphere varying the path length, which would somewhat change the biases in
a microwave location system.

WHFELON (Hughes Aircraft Co.): I think that Dr. Garwin has helped us
to understand, at least in part, why the Soviets favor and have bothered to inventory
over these years a system that looks surprisingly like the one described, However,
I'd like to comment that, by throwing the burden away from carriers and runways
and expensive manned aircraft, it seems to me you've put the burden back on
several of the elevated relays. Why aren't those good fargets to knock out the
whole bombing capability ?

GARWIN: They are good targets; but they are alsc very low cost targets.
They are relays, they are unmanned, and the Beech Debonair costs about $300,000,
fully equipped, If one has a number of them {and of course they can be protected),
they're way up there, they can be seen by the enemy for a long distance; but from a
ground station you can also see threats approaching from a long distance; you can
turn them off and still maintain the capability by having a round robin among em-
placed or embarked, elevated relavs.

WHEELON: 1 would have thought that if they are, in fact, servicing a flect of
100 of these vehicles or shells, and they're pretty busy electromagnetically and it
would be hard to turn them off for very long, and why deesn't an ARM working

against these constantly radiating sources work pretty well ?

GARWIN: 1If I need two operating in order to obtain not only relay but navi-
zation capaﬁﬁ?ty, then I'LL bave three or four up at any time. When [ actually sce a
threat, a missile approacting one of them, I #ill turn it off, because I have a
conputer on the ground, and I know the leeation of the other aircraft—or I will have
that location within o tentk of & sccond—and I can transfer the gvetom entirely o
diffcrent elevated relnvs,  Of course vou can =ay, "Suppose they wse seminctive
radar homing or something instead of just Fome-on-jam or heme-on-clectronic .
emission®' Well, I'"ll have a lot of these and maybe Il have to stand doan onee in
a while, but that's not goinz to be o cheap missile, eithcr., Now if T have to use hishk
performance U2's or something like that, then thev become much more desirablc
tarzets than if I can work with cheaper aireraft., And I think probahly cne of the
objects of such a system in growth would be to have lower cost, vers hizh altitude

relav platforms,

[



SRy

(-‘W‘pm_a R '_!_1]?-[71_1'_1?3‘(_”: Iheliove wetve stepped foraard In s conpe ol tinoe
Bere, but the wocarate navization of destructive agents into ot of the land war
furc tarsote fen't really the problen: I wonder H this srsien couldn't be "bent” to
solve the procision target locution problem, which at the current time runs greater
than 300 meters, A 20 foot misy distance againgst a turget of same uncertainty of the
order of 15300 “eot surely is not what is being souzht,

GARWIN:  In answoer to that question, I suers T eought to s8ny fomething about
intvllig—una"z reconnaissance, and surveillance, It would be very nice to be able to
deliver in this cose not a destructive aoront but a parachute-borne TV whose position
and orientation are accurately known,  To illustrite: Around Khe Sank we really
had no wcod idea of the lecation and pattern of the trenches. Ve had ne way to tell
what was happening there for some days; it was too dangeroug to fiv in the neighbor-
hood, and we didn't have anv photo coverage available to the Commander, If one
were satisfied with fairly low resolution television or with a scanning device of
some kind (nct a real-time frame TV), one could get very nice pictures at the cost
of some tens of thousands of dollars per picture. Now that sounds like a lot, but
vou waste a let more than that if vou don't have the picture when firing artillery all
over the area, You don' need thic system to obtain parachute-horne, balloon-borne,
or missile-borne TV, but it's a lot easier to do it in the context of such a System,

PAYNE (Martin Marvietia): If we implement vour proposal, what do vou do
with all the tactical aviators ?

GARWIN: T expect some of them will be worn out in a battle I']1 have after
this rnecting, The ones that are left we'll have to put to work gomehow,

GIRARD (RAC): I'd like to comment with regard to history., The
Soviets came oul of World War IT with at least as much tube artillery as we did,
and then they saw fit to completely re-equip to an extent that perhaps we have not,
There are many anomalies in Sovict force structure—their fixation on assault guns,
for example, when right after the war we said there's just no future for this kind
of thing, I think that some of the asymmetries in force structure that tend to be
pointed at with alarm are a function of strategic and mission asvmmetry and not
duil-wittedness on the part of one side or the other, Now ancther point; it also
seems to me that in 1944 the Britigh put together an extremely effective defense
against the last cruise missile that was operationally employed, the V1, Perhaps
vould comment on that, AMly other comment i3, maybe T misunderstood somecething,
but I heard a lot about navigation and I didn't hear much about what I would call
tactical commimunications, Mayvbe there's a definition here that would help me out,
because particularly in supporting troops, the communications and coordination
igsues are very large, and it really isn' completely dominated by navigaticn,

GARWIN: T can only agree with your first and third points, T didn't really
discuss all the tactical communications; I don't know very much about it, I'm sure
it ouzht to be done better with digitul comnmunicution and automatic receipt, The
British defense againgt the V1 was very offective and T saw the figures recently —
something like 407 of the V1's never got anywhere near their target becanse they
aborted or they were pointed wrong or they failed in flight, Only a few percent of
the last V1's fired actually struck in the intended area, but that's because those
aireraft flew slow and straight and level, When I say the computer provides mid-
course guidance, I should add that it doesn't fly straight, it does terrain nvoidance
shen dezirable; otherwise it's flying 1-1,2 g turns at reasonable altitude and that
Juart plays hob with the effectiviness of artillery,
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CRAMVEFORD (MW, O lan foke ) DRnoa rie 5 owoeend e v doe, o o
subject to question scveral times, and it occars to e that North American o
Martin and several othicrs bave excellent ter-ain models on wlicl this could o
slmulated so that we could zef a positive angwver to that purt of trhe question.
sSecond, I hesitate to nevdle on this subjeet because Thappen te think tha! the lons
range miszile's a protty good iden, but on its use for things like tracks TOI OGOV
to “ouneb fhe izsilc on hour belere the truek guts to where the shecover i3, nnd

tlat conceirns me a little,

GARWIN:  That's risht, and in that case one would Fave tua cliclces, Yoo
would bave a supply of misailes loiterins, and why not bave an aireraft lojtering
#ith o guided bomb—that's even better when the air defenses will allow it, That's
a case when aircraft are, in fact, better than missiles, You could hove mizsiles
leitering which would be diverted to secondary targets just az woe do aireraft o hen
they don' have targets of opportunity, Bul cven better, vou could u-e tite missiles
to deliver mincs very accurately. It sounds like a waste to spend $235,000 or more
to implant a niine in a road, but one doesn' have to be content with = single mine;
the missile can run down the road for a piece and drop a VLM antivebicalar land
mine (or whatever is the current rage at the time) and potentinll kill a number of
vehicles,  Ancther use for such a thing would be to suppress triple A and to allow
aircraft in the normal way to deliver muniticns, preferably guided, nct free fall,
which are then very cost effective against trucke, But you're right, moving targete
are very hard to get with aircraft, or nissiles, for that matter.
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US MARINE CORPS TACTICAL NUCLEAR WEAPONS REQUIREMENTS

The Marine Corps is not unilaterally developing any nuclear weapons or
delivery systems; in this respect, it is similar to the CINC's. We state our require-
ments and attempt to influence the development programs of the other services to
accommodate our requirements. We look to the Army for our ground systems and
to the Navy for the air delivered systems.

USMC Philosophy

The Marine Corps is a generzal purpose force organized and trained to conduct
amphibious operations in any environment to include active nuclear warfare. OQur
primary interest is in tactical nuclear weapons, although we have had limited involve-
rment in the SIOP. In the past we have relied on dual-capable delivery systems and
are not aware of any developments which would cause us to change this pelicy in the
future.

There are differences between the Marine Corps' operational environment and
that of the Army. The first is in the area of command and control. We do not en-
vision Marine forces being deployed in cold war barrier operations such as the Army
encounters in Europe and Korea. This type of situation requires forward deployment
of nuclear weapons and increased readiness. These forces must be prepared to
respond quickly to massive surprise attacks. Deployed Marine forces are normally
committed after a period of increased tension or open hostilities. The command and
control problems concerning release of nuclear weapons during these periods should
be less severe than those associated with responding to surprise aggression in
Europe or Korea.

Another area of difference is the security of nuclear weapons.

In addition, we are not responsible for providing nuclear weapons for ¢
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delivery by silied orees  This reduces the problem of providing security Yoo naelenr
veapons stoved on {oreign soil,  Nuclear weapons will be deplered #ith Alarine unils
when required,  If weapons are not deployed, increased readiness can be achleved
by off-shore storaze in aircraft corriers and ammunition ships,

I covered this background information in order to provide o better appreciction
0" our requirements. This philosophy influences Marine Corps nclear wenpoi
development regquitements in areas such as yield, complexity, cte. With this in
mind, [ will Jdiscuss these requirements.

Development Requirements

As we see it, the primary requireinent is for modernization of the tacticenl
nuclear wespons stockpile.  Current technology will allow significant improvements
in the capabilitics of these weapons.

Nuclear artillery projectiles for the 155 mm and the § inch howitzer, ballis-
tically matched to a conventional HE round, are required. In addition, the projec-
tiles should have seleciable vields for better flexibility and should not require field
assembly. '

DELETED

The Phase II Feasibility Study has been conducted, so this is well on the way. The
Marine Corps has completed an evaluation of the various proposals, and the results
are heing sent to the appropriate Army and OSD offices.

There is little difference between Marine Corps and Army requirements in the
matter of desired vields for the improved 8 inch howitzer projectile.

DELETED The additional flexibility pro-

vided by this yield is desirable, and the increase in cost should be very slight,
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As with the [35, we have evoluated the Phoase 11
proposals and the resilts are also being sent to the army and OsD.

There is no current Naval gunfire nuclenr capability. The Novy hos recently
cxpressed an interest in aa 8 inch nuclesr projectile and s exnmining the “easibility
of utilizing the improved 8 inch howitzer projectile in a new lightwelght & inch
weapon svstern, The Marine Corps supports this program.

DELETED

A mnelear Naval gunflre capabuity woald provide n
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Pesponsive aud aceurate direet Support weapon without the in—vuuntry storage prob-
Ims associnte with artillersy WeApOns prior to fipgt release. It wonl also comple-
ent air~delivore:d nuelear weapnns in Support o amphibioys assnults conducted in
ansetive nuelear environment.,

The di**orence between Army and Marine requirements fop ADM's ig primarily
et the vperational environment. We are not ‘nced with critieal rejlesse times and
do ot envigion brechambering in co1g wiar situations or deep burial. Both of the
carrent ADM's hayve significant shortcomings which reduce their effectiveness. A
Single AR should be developed 1o replace the carrent ones.  Thig new A DM shoyld:

1. weigh a maximum of §0 pounds, 40 poundsg desired.

[

have neutral buoyance in salt water.
3. have n remote option.
4. not be complex,

be capable or burial to g minimum of 15 meters,

6. have g capability for multiple simultaneous detonation, .

DELETED 61

Assignment to an ADM team ig not a primary duty in the Marine Corps. In
addition, we wil] probably employ ADM's in moving situations with very little time
to prepare the emplacement gite. Therefore, 3 single, simple, lightweight A DM
that is one-man portable offerg significant advantages.

There js o requirement to improve the accuracy of air-delivered nuclear
wenpons for close Support of tactical Operations and engaging point targets. Anp
alr-to-gurface guided missile with a standoff capability simiiar to that of the Condor N
ippears to be the hest option to provide this capa hility. rf}f;
DELETED o

Future Technologicn) Goals
20810 Loals
As for the future, the Marine Corps continues to Support research leading

Lownrad reduced welght of nueclear warheads, clean weapon technology, very low ,
vields < 20 tons, directed effects, ang elimination of jimited life components g"‘}“}f"
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fuestion and Answer Period

COGGAN (North American Rackwell): Heow much tactical srudy work b b
Marines done reardin: differont beach tactics using nues—particularly s: rognrds
the dispersion of the attacking force and an forth which might then relate bao- L
technology as far as landing craft are concerned?

MURTLAND: As far ag I know, we have done very little study an that; in *a ct,
probably none. We have worked with the Navy at NRDL, and they were doing some
research studies on the effects of the various beaches, for example, the compnsition
of the fand, residual radiation, and things like that. As far ns T know, we haven't
really correlated this with landing craft,

COTTER (SL4): Do you have any opinion on the amphibious operatisns when
the opposing forces have tactical nuciear weapons?

MURTLAND: We would be required to have greater dispersion, of course.
Say we have z division landing—our current thinking now is to have two of our regi-
mental landing teams go in by helicopter and one to make the sea assault. Of course
this would be critical with the helicopters, hecause we don't want a helicopter in the
ailr when a nuclear burst goes off,

CARNE (RAND Corp. ): My question has to do with your point about the use of
ADM's in moving situations. I believe all the prior discussions had to do with the
use of ADM's to create barriers or obstacles, Could You expand on that a bit, zs
to how this would work, and who would use them, how and for what purpose?

MURTLAND: Our ADM's are with our Engineer units. We have what we czl]
Force Engineer Units, the equivalent of the Army Corps of Engineers, and they
have the A DM capability. They might use it, for example, {or blocking a pass to
create an obstacle to the enemy. If we ourselves encounter such barriers, or if
e are making an amphibious landing, we rely on our Navy friends, the UDT people,
to blow out obstacles that can't be removed with conventions] explosives. The UDT
peopie use a small device—Saturn is what we have now—tg Accomplish this.

WHITTAKER (USEURCOM): I seem to recill a pronosnl for Lence wherebs
it would be used in some kind of LT load to support the Marines, Yoo dida't
nention Lance. Is there no interest any more in it?

MURTIAND: The Arm version o Fanee, which the Army = Ceaning oy e
on land, is Adefinitely of no interest to the Marine Corns. Rt we . have on interest
1n = landing forece support veaponTihey call it Scea Leneo, and [ have 4o Lot iy N
‘riends cliscuss that, hecnuse right now I don't know the sintus »° the crogram.
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(SPEAKER UNIDENTIFIED): Since the Marines have ocensionally been in g
position of defending islands rather than taking them, I would like to ask i° they have
examined the role that sea<borne ADM's might play in defense against a shore land-
ing.

MURTLAND: Well that's a good point, but I can't answer that question. I
don't know what tacticnl plonning they have dane along these lines,

REF. HOSMER: I3 there anything with u particular characteristic or for a
particular purpose that Yau, as a man in the field, would like to see developed and
put in the stockpile?

MURTLAND: You mean, from the viewpoint of a ground Marine, anything we
would like to have that we don't have now?

HOSMER: That's correct. Most of the ideas come from the laboratory and then
have te be sold to the gervices; perhaps the services might have an idea of their own.

MURTILAND: I think we need something with a smaller yield that can be used
in a tactical situation—for example to eliminate bunkers, caves, etc., without blow-
ing up the whole countryside. If we could have a very low yield weapon that we could
launch like a bazooka, we would really be interested in that type of WEADON.

TATE (OASA): With regard to your comments about an improved 155 mm shell,
would you expand on your comments about the XMI179 and 1989

MURTLAND: At the development center where I work, the artillery people have
informed me that the parameters of these new howitzers that they are developing out
at Weapons Command, Rock Island, will be too strict for the XM454. Now I don't
have the parameters at my finger tips, but that is what I have been told. Somebody
from Picatinny or WECOM might have additional information.

BURKE (AMC): Your answer is correct; the acceleration levels in the 179 are
much higher than in the MI0S. The XM454 will not take it; however, the new 517
projectile is being designed to live in both environments.

AGNEW: I believe the g-level he's talking about is about 14,100 isn't it?
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Richard B. Foster
Stanford Research Institute

NATIONAL COMMAND AND CONTROIL. REQUIREMENTS
FOR DELIBERATE SELECTIVE CONTROL RESPONSE STRATEGY

I think I have the distinction of having the talk with the longest title on the
program. I'm going to review today some old studies and some of their findings
and conclusions; some were done in 1960, 1962, and 1963, They might be in-
structive, because the problems are the same (in some ways they've gotten worse),
and yet the technology has not been the critical factor. The problem seems to lie
somewhere else. I'm suggesting that it might lie in our strategic thinking, in our
lack of a strategic concept of operations that's both coherent and can be agreed upon
by our allies and ourselves. When [ mention deliberate selective and controlled
response policy, I mean deliberate in the sense that we deliberate. But you don't
have to deliberate after an event, you can deliberate ahead of time. We do too little
of the latter. And I mean selective in the sense of selective response to aggression.
Again, much of the selectivity can be thought through ahead of time, in an attempt
to control events in a military or semimilitary operation, or an operation that might
go 'rom a crisis to a limited military operation. The attempt to contral by personal
intervention—as, sny, controlling specific destroyers on this and that in order to
limit tne risk of escalation——is an impossible task. That's completely and finelly
scelf-defeating.

Many people advoented the pulling out of trictical nucienar weapons from Europe.
Prwns there in 1963, and some of our peaple feit that they <hould be palled out ng
rapidiy oz possibile in the conventional cmphasis strategy.  But lncking that, the
policy wns changed.  The conventional emphasis strategy wins promualgnfed and
ercnmre oo territoring nttitude ot only to our nllies, but towsrd the Russiang, and
evin though the number -7 weopoms Increased in absolute numeers the bility 0 use
them seicctivery gesifned dra matieally.  In other words, the thetien] deterrent
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et ol inetion naicteny weapons begnn, 1 think, to he degrodicd. In this zeasc,
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"eontrol” meant to lock up the weapons as inn PAL. T use "control' in a very dir-
ferent wny, not as control throeugh doctrine, but a concept of operations to control

an opponent's behavior. ]ELETED

AMore likely, about three or Jour hours later the SACETUR would be
getting messages that some event had happened somewhere. His counterpart in
Rusvizg would be hearing about the same thing. Both of them would wonder who's
doing what to whom, and SACEUR would attempt to obtain more information and
pass it on to the President. Both commanders would be quite concerned ns to
who had the accident, if that's what it was. As Herman Cohen sald, the problem
of getting a president to push a butten to go to general war or to get someone in
Russia to do the same thing is quite a difficult vne; it's just unlikely that vou wouid
go around pushing buttons that would doom vour nation to suicide. There's a Iot
more stability than we give credit for in this situation

The name of the game, T think, is the question of strategic thinking of deter-
rent policies and objectives and the control of the enemy's behavior.

The idea that an "assured destruction only” strategy in retaliating to direct
attack on the US by striking the other's cities would provide a basis for stability of
mutual deterrence and eventual reduction of arms for the Russians is not working.
The Russians' strategic thinking is going in quite the opposite direction. They are
increasing their options; they added counterforce capability step by step; they found
holes in this mutual suicide pact and they are not about to sign it; they have not given
up their civil defense program nor their air defense and ballistic missile defense
program, nor have they given up the whole concept of nuclearization of their force.

Secondly, the notion of the firebreak and the concern with automatic escalation
is optimistic. The Soviets' strategic doctrine, their tactical doctrine, and their
political-military doctrine all stress the continuity force. One won't find a fire-
break theory here. They have no concept of automatic escalation; they have a great
‘concern of how to control escalation in their interest.

There is also the notion that ''no political power derives from nuclear weapons
in a2 state of nuclear parity. " The Soviets' strategic doctrine states that all political
power derives from nuclear weapons and forces, and that parity is probably a tran-
sient state between inferiority and superiority, and rather than being stable, is
highly unstable, and is perhaps dangerous rather than safe. And besides, they take
into account the real world complexities of the definition of parity. How does one
take into account the asymmetries of geopolitical position—the closed line of com-
munication with the Sovieis' armies in Europe and in Asia, the asymmetries in the
wayes of allocating resources, and their controlled economy in which they also con-
trol their population? Their debates apparently take place in 2 much smaller and
less public arena, with far fewer people involved. How does one, in that state of
affairs, define a stable state of parity? Some say thnt there’s no meaningful deflini-
tion of strategic nuciear superiority. In a sense, strategic superiority is that which
gives vou one or more degrees of freedom over your opponent. It has nothing to +io
with absolute superiority. The argument here is that these are relative things and
the degree of ‘reedom is important. In a sense, the Soviets have not given up the
idea »* increasing their degree of freedom in the full spectrum of conflict in a
concept of continuity force, and hence the reasoning that nuclearization therefore

i~ not in the opoosite direction.
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One 5" iy “ormer colleagues, who became an oficinl, snid that we contddn't
improve our relative posture with an addition o $10 billion—that we were buving
all that money could Buy.  Well, the Russians didn't quite believe that cither. On
an average, they've increased theip total nationa? security budget 57 per vear;
their strategic nuclear forces budget, ofensive and defensive forces, 37, per vear;
and their scicnce and technoiogy budget, over 107 per year. The Communist
Party, nonmilitary hierarchy must consider very peculiar our statement that wo
can reduce the risk of esealation by a conventional emphasis.  Well, it is true,
we'lve deterred major wars, nuclear wars between Russia and the Us, and local
wars in Burope.  We now declare the just wars—-nationa] liberation, revolutionary
wars, and class wars., The Russians accommodated us in Vietnam, and this accorn-
modation led, in part, to making it very difficult 'or a president to get reelected.
50 I doubt if this particylar strategy is going to be adopted by a president in the
future; It means he gets into wars he doesn't know how to stop; he's acenmmodated
by the Russians. Another part of the optimism is that 5 detente dccurred, ana this
detente was suchthat they would help us out of Vietnam ata 25 to 1 exchange ratio.

I'happen to have a pessimistic view of the Soviet behavior. I'm much more
concerned about their long range trends and their expenditures, which we have
iraced back to the 50's. We have noted their long range commitment to political
and military strategic goals, their long range patience in overcoming handicaps of
technology due to a poor economy. They have created three economies: economy 1
1s the agricultural, the Poor one; economy 2 is a consumer goods economy, slightly
more prosperous; and economy 3 is a first class military and industrial complex,
scientifically and technologically based.

[ bring this up because, before we can talk about a deliberate selective control
response policy, we should know where we stand.  Some predictions were made,
some 6 to 8 years ago, that the US would suffer certain consequences of not rethink-
ing its fundamental strategy and doctrine in deliberating selected control response
policy. The first consequence was that we gave up any attempt to challenge local
Soviet strategic superiority in Europe. We have nothing to counter the MRBM/
[RBM combination. They have the capability of disarming, seizing, and occupying
a relatively intact Western Europe, using a policy of restraining and minimizing
collateral damage and faliout.

We have updated our 1960 caleculations, and they still vun about the same. They
can launch such an attack at 200 to 600 aiming points and depending again on the
criteria used for kill requirements, insurance levels, and assumptions of CEP and
accuracy of fuzing—we get a range of uncertainty of population fatalities of 3 tn 10%,
of collateral heavy damage to industry of not greater than 87, ond light divmage not
greater than 10%. That's a relatively intact Western Furope.

When I was in Europe in 1963, arguing the ease for andg ngainst the MRBM, the
principsi cegument against it was the fear that it might be scived. There's no good
Inexpensive way of protecting it from seizure. This was a politieal discussion of
the problem that hodd nothing to do with the usefuines. of this type of weapon.  One
o7 the reasons the MLF was looxed upon with “avor wasn't wo much its survivebility
aa that it was harder £ seize andg Secupy and ase
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Now I7 the Sovicts have that superiority, one of the holes in our doctrine and
one that concerns the initial use of tactical nuclear weapons, is the "ollowing:
Suppose the Russians do not think that we have decoupled our strategic deterrent
from the umbrella protectinn of Europe, but instead attack simultanesusly Europe .
and the US counterforce, avoiding cities and helding a large strategic reserve. They
have simultaneously evacuated their cities, since they know that, if we do retaliate,
they are going to goet a considerable amount of damage. Their recovery from attock
could be assisted by the European economy which they have disarmed, seized, and
vccupied.  The US has so configured its force that it loses more and more degrees
of freedom of retaliation; it can only retaliate on Soviet citics, it can't retaliate with
second strike counterforce. Thus a very interesting thing comes up. They leave
the president alive, say. Russia says, "Your cities are alive because mine are, and
the moment you retaliate on mine, you lose yours, and you haven't evacuated, and I
have Europe. " Now, I'm asking you, would you retaliate? I suggest that the
Russians are outthinking us. They have clear guidance with respect to their goal—
it's to get meaningful superiority that gives them a greater degree of freedom than
we will have.

Another way of getting conventional emphasis is by proxies against your
proxies, for example, the Arabs against the Israelis. After a while the nuclear
umbrella doesn't seem to work: that is, the Israelis may lose confidence in our
guaranteeing their survival and have a 1ot more interest in getting a nuclear weapon
of their own., We can't have it both ways. We can't have a doctrine, a strategy,
which in effect says that there's iittle if any strategic utility in nuclear weapons and
then expect the nonproliferation treaty to work. The strategic utility of nuclear
weapons has to be positive for anyocne to have confidence in your nuclear guarantee
against nuclear coercion and blackmail by the other side. Now the Russians under-
stand this; they write about it very well.

One of the concerns in Europe is really not just the massive overrunning of
Europe, but the problem of a quick penetration for limited objectives, as, say, in
the Turkish-Thracian peninsula. We have an excellent example, in the Soviet
occupation of Czechoslovakia, of the limited aggression for limited objectives, with
rapid envelopment both vertical and on the ground. Apparently one of the reasons
it was unopposed was that the Czech military estimated that they would probably nat
be very effective against that force that poured in so rapidly,

I doubt very much if these limited aggressions for limited nbjectives would ‘it

the optimistic assessment of Soviet policy and behavior I've outlined before. So I

think that, before we can get a clear set of guidelines to develop a doctrine for the

initinl uge of tactical nuclear weapons, we have the fundamental problem »F over-

hauling our strategic thinking from top to bottom, taking into account the “ret that

the Russians nre doing a very cffective job. I commend to you the first, second,

aned third editions of Sokoloski's Military Strategy, and the writings of Rimikin noud

Von Rinco "rowm the Lenin Institute.  In these writing= vou will find no Suggestion

2" discontinuity of foree, hut rather stress on continuity. .

We have some advantages left.  We have, certainly in my view and tnot of
Dr. John Foster and others, considerable advnntaze in certain arens teehinoiogionily,
but we nre not exactly uging it—for exnmple, the possibilities o controtled usc of




tactical nuclear weapons inherent in the WISP Program: the possibititics of quick use
through predesignation, not predelegation; the possibility of a tactical concept in which
the initial use of tactical nuclear weapons is broadeast widely. [f the conditions under
which they would be used were spelled out to the Russians, it i3 still possible that this
would have a decisive deterrent effect on his tactics. If you have g graduated deterrent
‘rom the strategic auclear down to the 1 kt tactical nuclear weaponat the FEBA, it has
10 be known before it will deter. An unknown doesn't deter very well,

[t's not too complicated to figure out that the optimum tactics for a successful
penetration by a land army is to mass, to break through the defenses by surprise, in
one or more areas, and rmove fast with close air support. In one to three dayvs the
Russians would be in England. So let's talk about 1 to 3 minutes and 1 to 3 hours.
Now we can have a decisive coercive effect on Soviet tactics by saying, "If you give
me a target over my political border that's worthy of a nuclear weapon, I'11 hit it; and
here's a list and array of the kinds of targets I'm talking about.'' That's all you have
to tell him. It wouldn't be a bad idea to have sergeants with weapons that couldn't hit
Moscow, but could hit a target like that. It would have a more decisive deterrent
effect.

By doing the opposite, we are giving up the deterrent effect and inviting risks
that the opposition will take, thus inviting additional risks. This notion that we are
being self-deterred because of the rigk of escalation, that a defender will use g
nuclear weapon initially against an aggressor, assumes that there ig agymmetry
and parity between aggression and defense. It assumes secondly that the risk of
escalation should he removed from an aggressor. Well, the whole point of stable
mutual deterrent posture is that the aggressor will be met with the risk of escalation.
If you don't escalate, and he adduces it to be 3 low risk, he'll move, as the Soviets
did in support of Hanoi. A low risk alternative to nuclear war of any kind, and a
very good one in terms of the trade-off, it has had ali kinds of interesting side effects
and benefits from the Soviet point of view. In addition to getting presidents diselected,
it tends to cause a considerabie amount of disruption within our country, in the
students' rebellion and the work of the SD8, for example.

The Russians aren't in any rush, I\\doﬂ't\ think, to enter the SALT talks until
they find out from what floor we'll negotiate, and we haven't hit our floor yet. You
see, I don't think that last $3 billion cut is the final one. So why start negotiating
until your opponent has put his price of entry into the game? We are lowering our
price so that he doesn't have to pony up as much on the table. I suggest that this
might be one of the reasons that they're not quite ready. I don't think that this
behavior is so mysterious. They're people who are interested in their power, and
in extending their power.

Now I'm suggesting we have a bit of a problem in dcliberate selective control
respense. We can't readily undo the fact that the Soviets have in fnet gone nhead
with over a thousand ICBM's, incinding the SS.‘_},’SSN mixturce: and they bave incrensod
henvily their investment in both the attack submarine and the Polaris type. I'm sug-
gesting that it is going to take some time for the TS to rethink its posture, and to get
back a concept of continuity, not discontinuity, of foree: to get back an idea of what
rigk of escalation should really mean, that vou want the aggressor to risk it. If he
dnesn't risk it, then he'li exploit local superiority, conventionnl or otherwise. And
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so [say that's the first job. A sccond Job is to Investigate what <an be done with
predesignated situations for initial use of weapons, A third is to work out a notion
of the deterrent's coercive e®Ject on tactics.

What s the deterrent effect of an ADM? I remember talking to a Turk in 1963,
and he had a very good idea of the deterrent effect of an ADM. I said "That's vour
own territory and it might get kind of messy. "' He replied, "That's true, but it will
mare it messy for the Bulgarians, Rumanians, Russians, or whoever clse comes
over that area. ' Well, I understood that Turk better than [ understand this opti-
mistic appreciation of the Russians.

And finally, we should reconsider the question of what command control really
means. What is command? Well, to a large extent, it is simply thinking things
through. Figure 1 suggests one possible meaning of command control. We certainly
want to centralize command. Command is that which initiates, prescribes the extent
of, limits, assesses, the direction of a military operation. Command is, at the top
level, largely political. Much of this can be accomplished through prethinking, pre-
deliberation, preselectivity, and prenotions of limiting and controlling. You set
control here by doctrine to a large extent. National command retains its control
center, control of our offenses in general nuclear war, and I think that's only
sensible.  But the control problem should be delegated as far down as possible to

supervise, regulate, and coordinate, so as not to try to run the war from Washington.

COMMAND CONTROL

5 INITIATES, PRESCRIBES EXTENT,

£ COMMAND LIMITS, SETS DIRECTION

) BUT COMMAND MUST RETAIN CENTRAL CONTROL
OVER OFFENSIVE FORCES IN GNWAR AND BE

) ABLE TO PREEMPT CONTROL IN ALL SITUATIONS

£ CONTROL SUPERVISES, REGULATES, COORDINATES

£ CONTROL

Figure 1
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Our national goal is, of course, national survival, hut wo cquate national
survival with not letting the Russians have Western Europe. So you provide ‘or
civilian command of forces, eliminating mechanical doctrinal response to any xind
af offense and providing for maximum flexibility of choice of action by decision
makers. But the civilian command means also the possibility that we can reach
an agreement with our principal allies, as I believe Mr. Shreffler pointed out
vesterday.  Flexibllity of choice of action deesn't mean n conventional emphasis
or a nuclear emphasis. It meansg precisely what it says—vou have worked through
your doctrine and vour understanding of the situations and arc keeping them up to
date. You keep thinking them through so that those choices are truly open choices
without an emphasis. This leads to adaptability to unforescen contingencies any-
where in the world. Many of these contingencies have been blown up way out of
proportion, as if somehow they will blow up into a general nuclear war. Well,
perhaps; but in most cases they seem to stretch out for quite a while, as Vietnam
has.

Let's take a look at one of the concerns of the President of the US as he is
thinking about initial release of tactical nuclear weapons—the vulnerability of this
country. I made a chart back in 1961 and it's still true in 1969 {Figure 2). This
happened to he President Kennedy and his successors subjected to a 10 megaton
or a 2 megaton burst, and the middle is 100 psi. This is one weapon. These
people tend to be vulnerable: the President has to be out there in front, he can't
abandon the leadership of the country and go underground. It's not unthinkable that
command itself would be attacked in an attempt to get a cheap victory by beheading
the command of a nation. History shows that it's been tried before, and the Chinesc
tend to be quite interesting historians. There are other reasons why national
command might be attacked, but I'm pointing this out because of the vulnerability
guestion.

Vulnerability of Presidential Successors
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One of aur problems is almost a complete lack of a doetrine for the continuity
of the office of the President. There is much better doctrine for continuity ‘or the
Commander of a Division than for the President as Commander in Chie!. One of
the possibilities suggested in Figure 3 is the little model presidential party. You
have a small party of ten, with a few personal staff for continuity of command and
a second group forming the support party. This whole party could be trained in
some doctrine or other. But what doctrine do we train them in? What is our
doctrine? As I mentioned, there is one under development in the Soviet Union, and
it's a very helpful thing to have. Figure 4 shows how such a concept might work
for increasing survivability, and it has some interesting points in the tactical
situation or in the situation in Europe. In this case we have the model presidential
parties going to several different occasions, the circles, and the needlines are
Intermitted to find out who's "on first, " whose man is president, and who's the
highest living ranking successor. You have another set that ties them together with
Europe, UK, CINCLANT, CINCEUR, unified commands, and finally the groups
equivalent to the FREE's, the recoordination centers in Europe and in the Pacific.
But such a concept for survivability is based on a sort of relocation, and it requires
a considerable amount of preliminary thought.

PRESIDENT (OR DESIGNATE)
REPRESENTATIVES OF.

{a) State Dept. {n
Main Party (bi ClA (i
{1st Echelon) fc) OEP (b
{d} Defense Dept. (h
{e} JCS {5)
-ChiefiStaft
-]-2
-)-3
-J-4
-1-6
No More Than 18

REPRESENTATIVE OF:

{a) Treasury (1)

ib) Attorney General (1

{c) Interior in

Support Part, (d) Agriculture (1)
(2nd Echelan | {e) Commerce {1
(f} Lahor (1)

fgd HEW (1)

(h1 AEC i1

{i) F8| e

19}

Figure 3
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Figure 5 shows how this might look as a function of needline requirements on
the national scene. Here on the ordinate is the numbter of needlines required; and
along the bottom is a zero point which is SIOP—in this case a first detonation; and
to the left of that lirst detonation are decisions made ahead of time. You might have
a preemptive decision made 10 hours ahead of time, and then cther decisions made
sequentially, and yet I have shown here two doctrinal responses requiring the least
information: One is based ona sort of "fire on warning."” you see enemy missiles
coming on your radar scope, and you fire your missiles before they hit. The other
is "fire on bomb alarm' with no assessment, but it's an automatic assessment
system through a computer and your retaliation then becomes doctrinal. This
carries things too far. You need a minimum needline—we estimate about 10-—for
that. But, as you get more and more responses and more and more reserves, if
you attempt to fight a control war out to the hundreds or thousands af heurs, you
have an increasing value to command; that is, the commander himself and his ability
tn control forces; increansing requirement for survivable intent; restorable needlines
nnd communieations; and ability to control the conduct of the war termination.

One of the things that is lacking in our current doctrine, to a lorge extent, s
the problem o7 war termination,  Those whe were eager ahoot retting the war
started in Vietnam didn't scem to have o clear idea of how to stop it. I* you are
going to start » war, you had better figure out how to get out o it, cspecially in the
event o a general nuclezr war.  Becausc it might cscalate to that, if vou put the




rigik o7 csealation in the other fellow's way. He might take you up on it and himeelf
precmpt. But, generally speaking, the more prethinking that is done, the less necdd
there is to have un enormous amount o information at the presidentinl level for
initial release of o tactical auclear weapon.

Figure 6§ shows the command control requirements in the theater. First,
there would have to be consensus among the political leaders rnd the militnry
commanders as to the strategic concept, the deterrent effoct You are striving ‘or,
with commonly understood rules of engagement, There would have to be a1 command
center for CINCEUR,  since he hag a continual responstbility in the selective release;
a warning and alerting system specifically designed for recognition of the situations
in which you might want a first nuclear detonation, say a 2 kt weupon; and an in-
dependent, timely, adequate presentation of the situation with an independent means
of verifying it. 1In the event that presentation of the situation was by an allied force,
you would want a US pilot to fiy over and verify it for CINCEUR. A most useful con-
cept for such verification is a common theater reporting systembetween Army, Navy,
and Air Force. We don't have that now; worse than that, we don't have a common
system between the US and its allies. An automatic data processing system with an
adequate data base is required. I put that in more to satisly some of my colleagues
who are very happy with computers, but I remind them that if you don't have a very
clear conception of what you want to do, an enormous amount of data being ground
in and cut of a computer is just confusing. But this would leave CINCEUR in the
theater in communication with JOS and the President and the Secretary of Defense,
with a positive contral of all weapons with the selective releasge proceduring system,
selective, cnabling, and communication.

COMMAND - CONTROL REQUIREMENTS

1 CONSENSUS AMONG POLITICAL LEADERS AND MILITARY COMMANDERS
2 COMMONLY UNDERSTOOD RULES OF ENGAGEMENT
3 USCINCEUR COMMAND CENTER
4, WIARNING AND ALERTING SYSTEM
5 TIZAELY AND OFERATIONALLY ADECQUATE PRESENTATION OF SITUATIONS
6 PDEPERENT MEANS OF VERIFY NG SITUATION
7 ADEGATE CORRINICATIONS
g CONACN THEATER REPORT NG SYSTE
9. ATPS I ITH ACESLATE DATA SASE
1, FRSITEE CONTRGE OF ALL U FAPONS BY LUSCINCEUR
o SELFCTUVE RELTASE PROCEDPES 4% SYSTEM
SSELECTIVE & 02000 1R AL

eLSCINCILR 1Y, DIFECT COMICATIONS

-

ADETATE SLRYIL A EILITY
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Adequate survivability does not have to be against a 100 megaton weapon. The
3oviets are unlikely to usc large yield ground burst because prevailing westerlies
would bring radioactivity back on them. They would be very likely to have a policy
of restraint, and they increasingly talk about it. So adequate survivability, in my .
opinion, involves minimizing collateral damage. This policy of restraint is achievable.

Figure 7 shows the levels of force application. Level sero is the period of
mounting tension, warning, alerting. [evel I, armed conflict, brings initial con-
ventional defensive response; now that might be within one minute, not one or two
days. You don't try to contain an attack that is obviously beyond your resources to
contain. There should be no concept of a prolonged war in scope and time betweoen
NATO and Russia in Europe; but rather we're talking about & deterrent situation in
terms of trying to get the opposing force to realize that he does risk a series of
escalations if he persists: the defensive use of tactical nuclear weapons in his own
political territory initially; then (here would be the predesignated cases of the
"eveball" type weapons that can't be delivered un Moscow) localized battiefields
beyond the political border, as discussed this morning by Colonel Page; operations
in the satellite countries: and finally, the controlled strategic nuclear operations
in a general war. One of the things that's interesting about technology is that some
of the controlled strategic nuclear operations could be put into a level 6, and level 5
would become strategic nuclear forces engaged in support of the theater. The tech-
nology permits it with the MIRV on the Minute Man 3 or an advanced ICBM or
Poseidon.

LEVELS OF FORCE APPLICATION

Level 0 - Period of Mounting Tension - Warning and Alerting

Level | - (Armed Conflict Begins) Initial Conventional Defensive
Response

Level || - Defensive Use of Battlefield Tactical Nuclear Weapons on
NATO's Own Political Territory

Level 111 - Tactical Nuclear Weapons in Localized Battlefield Beyond the
Political Border

Level 1V - Tactical Nuclear Operations in Satellite Countries

Level V - Controlled Strategic Nuclear Operations in General War

Figure 7 .



TYPE SITUATIONS

®To Eliminate a Penetration
-Seal Off the Penetration
-Prevent or 1mpede Enemy Reinforcements

-Provide Adequate Fire Support for Mobile Reserves in Cou nter~
attack Role

®To Hold Critical Terrain

-Destroy Enemy Forces in the Attack, Particularly when Friendly
Reserves Are Not Immediately Availasle

-Prevent Enemy Reinforcement

-Deny Use of the Terrain to the Enemy in the Event that the Enemy
Has Already Captured Critical Terrain Features

-Deny Enemy Use of High Speed Avenues of Approach (Passes,
Defiles, Corridors, etc. ) into Defended Areas

®To Minimize or Preclude Air Attack

Figure 8

Figure 8 shows the types of situations that might be of interest. These can be
much more carefully worked out. We found, even in 1963 with just a few officers
and civilians working on a scientific military team, that there was a great deal of
information that needsy organizing around snme concept.  If you don't have a concept,
you have an infinite amount of data to pull together and it doesn't do you any good.
The types of situations as indicated in Figure 9 wil] also help you set basic limitg
‘or the employment of tactical nuclear WERpONS,

In sumiary, 1 suggest that & national, deliberate, soleotive control response
policy is a Teasible one, but it will take & ‘undamental review of strategic concepts
and of our approeciation of the Russians; some balanced conventional nuclear forees
with a nuclear emphasis in areny of high political value )like Europe; and preselected
levels of foree application, skipping those where the opposition has the advantage.

I have to skip for some indeterminate time the theater strategic nuclenr exchange
where the enemy has the advantage with the MRBM or IRBAL, but again I mention




SEORN=ED:

that that might be overcame with a new advanced technology inherent in the MIRV
and very good accuracy and selective use. We will also have to decide on distribu-
tion of classified tactieal nuclear weapons, rules of engagement and criteria ‘or use,
particularly for first use—distributicn throughout the ACE force with selective .
reiease procedures based on a concept of predesignation. Now, with this having
Breen thought through and 2 great deal »f this becoming embodied in doctrine, the
command control system becomes a problem that s possible o selution, insuring
timely and controlled employment of tactical nuclear wenpons when necessary to
supplement or to execute the strategy. In the present melee of concepts, [ do not
believe we have a possibility of a command control system that will work in Furope
for the selective release of tactical nuclear weapons.  But I do believe it's possible
to think the thing through. We will have to work hard to overcome the deterioration
o our deterrent position through at least 1975 or beyond, because we have lost the
cutting eage of some degree of strategic nuclear superiority over the Russinns,

BASIC LIMITS FOR EMPLOYMENT OF TN WPNS

*Geography (by level and relation to political boundary)
¢Classes and Yields of Weapons

eNumbers of Weapons Released

eTypes and Classes of Targets

eConstraints as to Collateral Damage and Fallout

ePolitical Constraints of Host Country
Figure 9

The Russians did not behave the way we expected them to, and the danger
inherent in this can be described as follows: An aggressive expansionist nation
that's increasingly well armed gets more and more convinced of the correctness
07 1ts strategic concept. Tt begins to think that it'y winning and that the oppnsition
te insing and tends to get somewhat reckless. This nation will th ke political ricks
Lnat were unthought of several vears ngo—witness the strotegic risk of the
Rhrashobev missiles o Cuba. The Russinns did not sympathetionlly paraile! us
oty down i stratesie Sirce canability, inthe "sure destruction only? strategy,
they went Lue spposite woy, thev went up. The dnngers o Soviet appression or
Sovict nggression by proxy in the early 70 might actunlly increose 17 thes thought .
that the risk o7 excalntion hrd been radicaliy reduced or removed for many gotions,

[" they thought that sar uniiateral armes jimitation policy would have a destalylizing
et rather than stanilizing at lower tevels = reducing costs, they micht be
tornnted o tove unprocedented riske.




Question and Answerp Periog
S gl Answer Periog

CO_Ci(j.—\N (N_oﬂﬁ;\m. Rockwell): Tetect o great dond 27 emphasis on what we
~ee 10 the writings of Soviet military jenders regnrding their strategy and doctrine.
Iwould saggest tiat their military structure o probabiy influcnced by the non-
military ‘eatures F thelir governnlent structure much more than ours is, and there-
fore considerabic altention should ne given to that feature in determining what they
might do. What ['n saying is that the rillitary leaders 5 the USSR will not play as
Important ¢ role as ours do in deciding on a course ol action,

FOSTER: Well, at best, that's n disputable statement, I think, sir. The
Rua~sinns are a very intercsting people. Obviously they are different from us ang
they heve n somewhas different way of organizing their business. They think of
Marvism and Leninicem not just as idealogies, but also as sources of political
guidance and scientifie insight into history. And so they have & Lenin Military
Academy as a part of the Ministry of Defense, but run by the Communist Party.

This ties together the Party's concepts and the military. They also have the
Fremzo Military Academy, where they study tactical doctrine and strategic doctrine,
closely supervised by their policy makers. It's alsn interesting to note that many
members of the Politburo and the secretariat of the Party are also reserve military
officers.  The “irat priority of the Party has been, and Is still, the power of the
state—not tiie welfare of its citizens as we thinik of it. The power of the state ig
expressed not only by the KGR that helps order the people through sccret police
repression, but also by how they order their affairs in the outside world. As we
look back at the decisions they have made, we find a very high correlation hetween
the weapon development decisionsg, deployment decisions, and the development of
their strategic doctrine, This can't be entirely by chance. Besides, the military
does rather well; their budget keeps going up at 5% Per year, among other things.

TRYBUL (AMCA): John Foster recently predicted a technological superiority
‘or the Russians, but he did mention that the 175 witl maintain technological superior-
ity in the areas of nuclear energy and space: he toes, however, foresee technological
surprises in the new werpons development in the very near future. Am [ correct in
Assuming that vour remarks teind to ~onfirm or Support these statements?

FOSTER: The saswer ix not only "Yeu to thet, but i the S0victs do ceep on
i.}flc‘,rea_sing at the current rate for their RDTAE, 3 ¢t 10" per venr, they wili excoed
Yes v 13Y5 in our military nnd SPACE PTOgrem v 5 faotor ¢ 9 anmanily, Somehos,
R Lden tnnt thestee only half or o third s cost eMective n. owe n ru, S50 that we
con™ o nave t) waorry abaut the relative Capeaditire, docsa't sppeal oo ome. Some of
the otimists 1 Guoted clnim we'l inintain techinglogicn | stiperiority by Wrierspending
Lo ont [ ooa't thing thiz is Joling to hoppen.

LOVE (U55F): You imply that Russin has s rather pat doctrine oo ail the
‘P o choire fo emplsy that doctrine. | would =ubmit that Ching je 4 SCVeTE
SETrin on that aoctrine At this time: and WouLd submit that, when Ruesia had to
brvade -ne of ner Pact muerher nations, things weran't very wvell there cither.




S0 1 would say thot her doctrine mny be under scevere strain, and the Hussinn renlly
tsn't ten feet tall.

FOSTER: May I suggest, Yirst, that I didn't want to maxe him ten feet tall; [
simply said that he had developed a coherent military doctrine with guidelines to
bath strategic concepts of operation as well as allocation o rescurces. The way he
conducts his forcign policy relaied to that is a sovmewhat different matter. Obviousiy
Khrushchey made an error when he gave the Chinese a lot o) knowledge about nuclear
matters; they turned around and bit him. But, the point I was making is that they
have developed a coherent strategic doctrine and they keep at it, and they have a way
of conducting an orderly debate within their society. They see the evnlution of
doctrine, and they adapt to changes in the international scene and in technology. It
is a doctrine that everybody can read and be guided by at any given time. It is co-
herent and consistent, whereas I would characterize ours as incoherent and in-
consistent. [ think that having such a doctrine gives the Russian a sirategic
advantage, even if it doesn't make him ten feet tall.
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OPTIONS IN CONTROL TECHNOLOGY

Introduction

If tactical nuclear Weapons are to play a more effective role in supporting
national policy, new options in force bosture, plans, and policy will be required.
This, in turn, will require enhancerment of QUr commanders’ capabilitieg to control
nuclear weapons. Thig PAper is an attempt to describe some of the technology which
is being developed for that purpose.

Control technology is, however, a very broad subject. [t ig like & chain with
many links. To discuss this topic in any detail it is necessary to limit the number
of links included. This pPaper focuses on this subject as it affocts nuclear weapons,
and more specifically on the eontrol 1ink at or in the nuclear weapon. The options
avallable and utilized here help to determine the natire of the ather links in the
eontrol chain, all of which are, of course, Impartant in ‘orming the complete system.

Figure 1 helps to ‘urther delimit and deline the subject to e discussed. This
Paper s concerngd with Intentisnal nuclearp detrfnnations, Le., where gt least one
BOTESn Iz nob sursrised. This 1s defined ru the control issue. The unintentiona|
adoenr detonation enge, in which evervone is surprised, is defined ne EH IR TN
<oy rathor thon vomirelo This lssue will nos be discussed further,

Pos cliisacs e intentiona: niyojenp detonations are of waneern: unauthorize.
Pasathisrivea. Thig s Recessary Lo cnuse both are important in eiecting nny
Change inoour tacticn nuciear Pposture. It is assumed in this paper that ubtaining
ind retaining & postare which permits the sective uze o° AUCLCATr weapons i3
‘depencent in nnrt Hpon sur ability to convineingly demonstrate that oniy the desig-
nate o owiil Yecar, thit misuse is Improcabic. The Aneegy with soety require-
Sents S0 v v e
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| UNINTENTIONAL INTENTIONAL

(Safety) (Control)
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| ADMINISTRATIVE HARDWARE

AUTHOR1ZED |

POLICY

CAPABILITIES
Command Destructs
) ’ Combination Switches

iy

: “ S ‘ IR%\T&;F\FPystems

REQUIREMENTS

Figure 1

Of the several npproaches to this p1‘<>blem4*adrninistrative, hardware, and
nolicy—only hardware is discussed. This is the aspect most appropriately arddressed
by the AEC. This, of course, is not meant to deny the importance of administrative
procedures, such as two-man-rule, nor of pnlicy decisions, guch as where the US
will position weapuns overseas.

Further, this paper is directed towards degrribing capability options, an
area in which we have special information. At the end are a few personal comments
about requirements.  Thesc may be helpful in focusing attention on the decisiuns
which are most needed to maximize the usefulness of further hardware development.

Under capabilities in Figure 1 are listed four categories of systems. These
represent an approximate hierarchy. They are ordered roughiy with respect to
chronological development and, aisn, in the sense that the later or more advanced
systems ‘requently contain the ecarlier items, as subsystems.

One wny of understanding o system is in terms of the task it is designed to
accomplish. Therefore, hefore describing these systems it is uscful to posit a
specifie situation which enn be referred to in expinining some o the challenges and
apportunities offercd by these systems. A uscful scenario is that of a flield com-
mander in a frontline situatinon who has as a part ~f his assets tactical nuclear
weapons. Assume that he is facing the 'nrees of a technically gi‘ted, but nonnuclear
power. His problem, then, is one of insuring control over his weapons SO that they
enn be used to support TS chjectives but cannot be overrun and utilized by enemy
Torces.

184 B n i mage=d
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Fuven with these restrictions the wealeh o available information on hardware
aptlons i such that its fuig voverage is bevond the seape ol this paper. Therefore,
what Dailoes s illustrative 2f opportunitics rather than comprehensive. Many
artny contributions are Siighred.

Classcs o Haraware

Command Desiructs
ool Pesiriets

In considering commandg aestruct systems & numhbor S0 qualitics nre of
Impurtance. Three are of very special concern (Figure 2). Each deservves o few
words.  Destroctiveness ig best measured in terms of the ease of repair by the
enemy.  One can consider anything from a bent pin connector through tota ] disrup-
tion of the nuclear assembly.  Safety in this context refers to the coilateral effects
of the destruct system on our own personnel, their transport, and any coilocated
svetens. Timeliness must consider installation, triggeving, and completion of the
Gestruet action,

QUALITIES OF COMMAND DESTRUCTS

Destructiveness
Safety
Timeliness

Weight/Volume/Cost
Vulneranility
Reliahility
Covertness

I3

Figure 2

Wooliinn, volnme, and cost 23 well as viulnersbility to Caemy action finve obvioug
ATl S e Heliabllity mnst eneampnss both assurance that 1he syslem will "unction
WAL APITRer e, fs oweil ns Assurance that it will not functon pricr to reiggering.
EVvertnesa i s itintion of potentinl iniiitary overrun rofors (o tirer pos=ibility thot
T TSy wWisl Lo reniave agclear eapabiiity from the feld eitinog ciiemy Hnowlodge.

Commard desiriets can be faeslgned in many diferonr ~hivns, Figure 3

PO e ral ot e o0 e principal clnsses. A VAICEY of nlts cnn be ners

BRI L dies oy cien p wenpons. Generpai PHEROSe inlidiiry nianitions have
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frequently been ollocated for this contingency.  Special externaily mountsbie
munitions (Figure 4} have also been developed for this purpose. The Intter buve
size and designed adaptability in their favor. If properly positioned they conalso
be used with a high certainty that no secondary chemical explosions will result and
with selectivity as to the nonnuclear components which will be destroved.  This
latter is important when one evaluates destructiveness in terms of repair or re-
placvement by an enemy.

CLASSES OF COMMAND DESTRUCTS

External (Separable)

General Purpose
Special Purpose

I nternal (Nonseparable)

Nonnuclear Assembly
Nuclear Assembly

Special
Dual Purpose

Figure 3

As for systems internal to the nuclear warhead, a wide variety of concepts
have been considered (Figure 5). These include a substantial ronge in terms of
destructiveness and violence and involve a wide variety of components and techniques.
What one would prefer, of course, is a quick acting, highly destructive systom which
is completely safe in the sense that there is no effect external to the wenpon skin.

DELETED

DELETED



Fhu= 1here qro e raus oe:
dhestrocd

o1

DELETED

Guod progress is being made de
treating these problems.

necessarily o), weapon designs.

Certainly the syste

spite the three-dime

nsiunality involved in
m can be adapted to soime, but not

DELETED

oo
L,

ol v ing ¢
oL

SiEns which can |
ErAain Laique properties.
that the waddition of interna

JCoeonsidered Tor o conimnnd

It is nimpopetant oo Nt
I systems an o retrofit ha
LT de siruet on

howevoer,
sl it one' -
PABLLILY s Lest not added oy

folves drnonnt-
A afterthegiv.

e —

Y

=

AN



DELETED .
t') /L \ \_X

Figure 5

Combination Switehes

Thie Lopic s famitiar to the services wnier the seronym Y,

Aotion Taak.  The gpadities gomerny sought in =och <y stevts nre S o 1

SOl traed in this nrea s the teohnigues o7 oleotpeoeaas .
Figure O indicntes some o the oingoer ol

S hes on

Many nnths onn be
yad cieotronic desiga nre applied
an e monsidered for tuture generatisns oF sach haordeae
codes or o doing limited internag dath proce<sing onnons
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coeke chrongiag, s CMerela, il
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QUALITIES OF COMBINATION SWITCHES

Security
Speed

Flexibility

Countermeasure Resistance
Weight/Volume/Cost
Reliability

Figure 8

DELETED

MAJOR OPTIONS IN COMBINATION SWITCHES

Multiple Codes

Hierarchy Systems
Remote Code Change
Exercisable Systems

Microminiaturization

Try Limiting Features
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Try limiting techniques which are designed to provide quick operation with a
short correct code while decreasing the effectiveness of trial-and-error methods of
gaining control also offer a fertile field. The limited try feature now being utilized

for some new systems is a first start in this field.

DELETED
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Multiple codes, microminiaturization, and new try limiting features can all contribute

to strengthening our posture in this area.
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Toe guaiitics which orme acchs in such a syetem (Figure 12) are, first o ali,
coditfermensare resistance and environmental Insensitivity, pov

| Lot
DELETED 6

Figure 12
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Both exlremes,
y e inestignted, snd the syvstemn must be

cadidated by sing teams dedicated to circamvention working on reat hardwvare,

cndoane midsdie ground as well, oan ond
[=] ] .

DdE
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[ meny ways the solutions Go this
these why B heowe been spplicd in the aaclenr shatety nres—high
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Y oo s s ar sl sadeey, end detniied sy -tom Lo i, Dob
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They can be utilized with the command destructs previvusly Jdescribed or
with less destructive penalty modes. The several options available in combination
switch technology can also be incorporated. .
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Figure 14

intelligent Svstems

Ihis section should perhaps be labeled "Advancod
s¥stems previously described exhibited a ty e
ferent from that aiscussed here.

Systems,  Tor many of those
ol inteliigence only quantiratively difr-
Bustenlly, that is an ability to s, discriminate,
nad act. Certninly o combination switeh which reengnizes © oanmber o codes aned
gives cppropriately diferent responses exhibits these fentares. In net, it is the
control protection which can be ofered by AL sna PADS S¥stems, which in some
vides iz noogien! prorequisite for adding ‘urther
hmportant fetor is ur enhanced
warnead,

viorhiend subsystems. Anothor

ability to ouild more than one outenme ints a given
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Thus one can add further suhsystems to improve warhead safety, effectiveness,
or control. Of the many possibilities which can be envisioned in this area ouly one
will be discussed. This system s hased on making warhead response dependent on
a crucial question—namely, where is the warhead? In terms af the posited scoenzrio,
such a system might be used to preclude the use of captured nuelear weapons Sgwinet
Us ‘orces (Figure 17).

The primary objectives which one would like to achieve in Avveloping saeh o
system are shown fn Figure 18. Novigation without external input= can only be
achieved with inertial systems. Hiywever, there are o such syaters nviildile
today which meet the sther objectives adequately. In particular  the AVl Ve
tems, ¢ven nrohibitively heavy (and large volume) configurations, sro by s
more Sreruent updatings snd adivstments than would be ogistionlly fensibic ar
worhed wppiontions of the type heing vconsideret.

To succoed, one must change those existing Systenl. . A cnnneo i

UL te o fakingy acdvaniage S o of the peonlinn Teatares o the s npiienleon we
e in miidd, One ot thesc will serve as a1 exomple 07 INLICD T LT e i

moits to which this program hns glven rise.

It shonid be noted that the VRO Do ooondueting thls oroadredn Laiatin o witly VR
Libers! use has been mode ot the inertial vuzdance weebnniogy boeyine & ST NI

ander the sponeovship o both the Aip Faroe fsiu Navy.

AN
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GEOGRAPHIC POSITION LOCATOR CONCEPT
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PRIMARY OBJECTIVES

efield Operation with Infrequent Updating

eNavigation and Comparison/Response without External Inputs
el ong Term Accuracy

eBroad Environmenta! Tolerance

eMinimal Size, Weight, and Power

eReliability

Figure 18

Figure 18 shows the performance typical of a good quality inertial guidance
system. Note that the RMS position error increases at an ever accelerating rate
and that longitude errors {being unbounded) are much greater than latitude errors.
For a typical small high quality system today the unnormalized error would amount
to several tens of nautical miles in ten days with no updating or adjustment. If one
takes note of the fact, however, that land based nuclear weapons are at rest with
respect to the earth’s surface most of the time, one can do two things which markedly
improve long-term accuracy.

First, one can so arrange the system that it senses relative rest and auto-
matically ceases to accumulate position error during periods of no motion. In this
way the time scale is lengthened in that it is made to apply to time in motion rather
than elapsed time. The relationship is not directly linear, of course, if one does
this alone. But one can take a second step. This is based on noting the cver accel-
erating rate of error buildup. Namely, one can attempt to reconfigure the system so
that it uses perinds of no relative motion “or internal recalibration. I one does only
this and computes the effect of ane recalibration cycle per dav, the resuit iz to de-
crease the normalized RAIS error by a “actor of more than 9, 23 shown in Figure 20,
This requires that one develop technigues “or automatios v changing gvroscope
damping without {mparting large oscilintions, and a number of athor unusua Teatures.

These tecinigques have now been studied in same denth.  Experimoental obecis
dsing reconligurea, corrently avalinbic cquipment are now wader way.  Tooante,
design studics ond cxperimoental oty indionte that the tentative chjectives shown m
Figure 21 con be nchieved. Tt should ke pointed out that the carrent program loes
Aot eneompass the creation o an experimentn: bread-nonred o such - gvstemn, but
wnly analysis and the supporting experiments! studics which can se acccmplisnerd
with existing hardwnare.

EasY




NO CALIBRATION
S

Figure 19

PARTIAL CALIBRATION [once /day)

!

LATITUDE

igrure 20




TENTATIVE GPL OBIECTIVES

Weight: < 50 pounds
Volume: < 0.6 cubic feet
Accuracy: <2 nm, in 24 hours/100 % d, c.
<10 nm, in 10 days/85% d. c.
<1l nm. in 100 days/15% d.c.
Temperature: High + 160°F, Low -65°F
Vihration: 1 to 5gat various frequencies to 2000 Hz
Acceleration: 10g
Mechanical Shock: 434, 17 msec
Power: External, 200-400 watts
internal, 125 watts for 15 minutes

Figure 21

There are numerous other concepts for building more intelligent warhends
which could also contribute to saety, elfectiveness, and control and which are, to
date, largely unexplored.

Requirements

Contros systems van oaly be nudgea interms of their ability to meet requive-
ments. The ey to "roming regquiremenis releveant £ the preventicn o wieuthoriscad
tentinna, nuciear detdnttions s the speci®ieaiion of the threat. Figure 29 lists the
principal threat gualitie: requiring specificatisn, Time relers to the noriod which
pDezine with tee Tirst overt aenthorized anticn on the nucleer svetom. Presions
perinous spent In proparating, D7 any, e proesamens to ne re teoted D e e e epd -
nient, «<nosicedge, ote.

[hos prernegs e cita o ving B Ui e ctio the mopsrents fopocid o o
spceining ench ol thess o lles booven Dov ol ton s Tiealts Tans e L ts T fae .
Tnet tant oorewntivesy Conrse fercening Lo adegiate oriterion. i, o gl
ving eatepories have ‘roeoguentiv o cees gseds svnilnole on site,
surreptiviousiv-cnrrier (1-10 wouaas), cac-man portainie (10- 1060 pouncs), fi.o .

portnine (160-1000 poavds), oo sondinoie 20 0 notional wnboratary. Fop tie i fer -

onent, the o

1

entination, nLnates, Roars, snd anys v s reouaenty be Paung nie s b
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In geveloping i’oquir'mnunir;, other “actors besides the threat must he con-
stdered (Figure 23). The vuteome which Is desired must he determined. For the
Praslted cnge oF . militury PVerrun, does one wish the command destruct to destroy
4 purtion o7 the nuclear assembiv or the Supporting electronicg? Is this to be
acvomplisned sith minimal externg] vislence, or is complete breakup ang scattering
D7 the weapon desien ble? Is this to Leeur promptly ar aftep Suine prescribed time?

THREAT QUALITIES

Time IMPORTANT AS PECTS

Knowledge
Equipment Threat Analysis
Goals Desired Outcome

Probability System Compatibility

Figure 29 Figure 23

Yor codeq switches, ig it desirable that an attempt to pick the Iock by succes-
sive tries be met by the Jamming of the lock, the destruction of the code, a switch to
another more vomplex code; op does one simply want the gwitch to be g0 configured

thal picking will usually take o very long time DELETED D/’L @L)

Perhaps there should be severaj options with code controlled
selectabilitv.  Yor navigator systems, what types of map selection or formating
would prove most useful? For excluded positions, should the response be simple
inoperability (HHI’&)S])OUSiVBHeSS), Some level of internal disruption of the warhead,
Orodeztruction of the warhead as an entity ?

Buine of thege vutcomes will he influenced by the posited threat. Many will
refliect the circumstanceg under which deployment ig planned and the relationship
ata piven nacleap wWeapnn to our total postare.

Finaits, 1he Fardware requirements governing control CHEIPMeNt must ref]ees
e regniremncnty e the svstern taken a5 1 whole, Clearly the Comirol subsystern
Cequirernents pist be eonsistent with an, achievabie withis the total svstem reguire -

BRIl

PRI sl o, o RIS approprinte inoghe Feurements aren, Thiz rointes

Reothe it s Auntion thnt in vhinging oyp tactical nuclenp Posbiure 5wl b,

R S Voot g convineingly demonstrate that iy the ST ted Lee can
Coary, thnt s use s ‘mpeobobie. Foap this purpose it an owell bhe neeessnry by

CU e ST ations ather than milits LY wverrin (Figure 24).

ME




TYPES OF OVERRUNS

Administrative
Mititary
Politica!

Figure 244

Thus cne should consider what might be called administrative overrun—u
situation in which orders issued to our own personnel are not executed in the “icld
as intended in headquarters. Alsc of possible importance are situations arising
out of political shifts within other nations or in their relationship to the United
States—shifts which might result in political overruns.

Summary

Obviously the field of control technology is rich in possibilities, and there are
many capabilities which could be developed. Not all of these are mutually compat-
ible. The most beneficial level and the direction of research and development
activities in this field are not clear. A broader awareness of the options available
and a thoughtful comparison of these potential capabilities and future national require-
ments are required.
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Question and Answer Period

ROWNTREE {(NWC, China Lake): You made the basic distinction between
authorized and unauthorized detonations. I realize that thig may be a rather
picavune poeint, but from s standpoint of requirement one might also wish io distin-
guish between authorized angd unauthorized maintenance, opening up, investigation,
etc. Do you understand my point?

GUSTAVSON: I understand your point. In fact, one frequently asks the ques-
tion as to how we should relatively rate (a) giving, or losing, to Somebody else the
ability to create g Miclear detonation; (b) the logsg of fissile material; or (o) the loss
of design data. It is Yy personal feeling that the first of these js overwhelmingly
important, although the others cannot be ignored, and we certainly will not willingly
give away nuclear design information nor fissile materiaj. It is true, however, that
there are alternative routes to getting fissile material and design information other
than stealing a2 Ug huclear weapon or subverting its use,

ROWNTREE: Yes, I think the distinction between the alternate routes is g
point which you made several times, that of timeliness,

GUSTAVSON: Right.

FOSTER (SRT}: Do you believe that control technology is available to allow,
say, time-limited selective nuclear transfer to an ally of a certain type of weapon
such as an ADM or an air defense weapon?

GUSTAVSON: Asg long as you don't make any more restrictions than that, the
answer is definitely "yes.' Now if you ask me to do it in too litt|e weight or to make
it operate for too long, then I may or may not be gble to fulfill your detaileq require-
ments.  But there ig an unused capability which can be brought inte existence today.

COGGAN (North Am., Rockwell): Because of the nature of oup company, I'm
intrigued by your position/iocation interest. Could You elaborate a 1ittle? Would it
be necessary to have such position/location information availahle at the site o the
nuclear device, or do YOou want it available at some remote point?

GUSTAVSON: Our tendency hns heen to Inok upon this in terms of whether op
not the svstem esuld se misused.  When we separate site location "rom the metan
nueclenr wiarhend, e have o very Jdifficult question to answoer, and thnt iz, "Is it
pussibie somehny 1o interferc with the system which locntos where we nre and the
nuclenr warhend?' Therefore, we've beon attempting ty shorten that iink to the
point where they were hoth in the same container, rndg thereby get around the ques-
tion o how dn we protect data jinks running from some remote gite.
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NUCLEAR PROJECTILES MOR ARTILLERY

Introduction

This morning T will present various aspects of nuclear systems designed for
tube artillery,  The brojectiles now stockpiled will be briefly reviewed: T will remind
you of some of the Hmitations or undesirable features of thege projectiles; then we
will look at designs which apre feasible using current nuclear weapon technology;
finallv, T will point out some of the directions that future development might take,

I think it is worth noting rizsht away that the constraints on the design of nuclear

wirheads for tube artiliery {(see Figure 1} put unusual demands upon the weapon

developeors —almost every characteristie required for gun launched systems is ex- é

setlhs what voir shouldn™ have in an cfficient weapon. The first problem is diameter, DD «
ELET Weight ig giu\)

dnother arch, e 14 ¥ield, in which the dewnands of the delivery svstem and of the

Aticlear desions would dictate Oppasing courses of action, The structure of pro-

qeotile whie 1 subjected to 13,000 2's represcnts a considerable challenge, eg-

nectidle wbei Sure ure things to be held together or apart by weightlegs FUppGTEs.

¥

Prcdoeliies Nowoin Stockpile

Pt deng st our curpeent stockpiled designs, the 8 ineh and 135 mm projectiles
(s Pisure 2), The 8 inch bius beon in stockpile sinee January 1857, and the 155 mm

siuee October 19637 almost 13 yeurs and 6 vears, respectively,
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CHARACTERISTICS OF 8 INCH PROJECTILES
M-422 ! STANDARD M-i06
DIAMETER 8 INCH 8 INCH
LENGTH 36.75 INCH | 35.1 INCH Picire )
WEIGHT 244 1b 200 1b
4 R . ‘+,, . _
SETBACK f
ACCELERATION 8,000 ¢ . 1,000 g
DELETED Do £
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UNDESIRABLE PROPERTIES OF M-422

‘ . NOT A BALLISTIC MATCH TO M-106
»
f @ DELETED

3. MUST ASSEMBLE IN FIELD

4 EXPENSIVE IN ACTIVE MATERIAL

5. MECHANICAL TIME FUZE

Now, what things about this deviee would onc try to change for a better desion
{sec Figure 3)7

DELETED

Cne
property, not realized until recently, 1z that it is presty hard & quietly a1snle one
of these.
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The characteristios of the [k 16 ar
propertics of the WMk 48 whicn one wisl
are b,

¢ shown in Figure 7,

Again, there are
wg it did not have,

Some are shown in Fig-

CHARACTERISTICS OF 155 mm PROJECTILES

MK - 48 ' STANDARD M-107
|
DIAMETER 6.1 INCH ' 6.1 INCH
T S T
LENGTH 34 INCH | 27.5 INCH
R _ T e Figure 7
WEIGHT 120 b | 95 |p
e S S
SETBACK |
ACCELERATION 8,800 ¢ | %900 ¢

DoE
DELETED 61(¢)

UNDESIRABLE PROPERTIES OF MK-48

l. NOT A BALLISTIC MATCH

Figure 8

gy
D f
DELETED % 2 («)

-

New Develomnents
Neww letfs diveuss what e AEC labc

ratorics huve heen doing that is pertinent
tooasceicar apiiliery,

.,

&‘.‘/
p(:.,(l{[/\)
DELETED I would like & '
bodbiee s Tust lons enocugh to sive rou an uppreciation of thos. advances,

Bt fhe o oot Gf Those developments will be jne reasinzly noticeable in futire Feupon
[ R A

I'm =ure
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Considerable work has becn done in a sceond area that is important to nuclear
projectiles—structural design. Ways to make structures lighter, vet sufficiently
strong to do the job, have been studied., New materials are being used, and new WY S
to uge old materials are undergoing investigation.

e must also include advances made in the understanding of how the design of
two-dimensional nuclear assemblies can be optimized,

00F

Experimental checks are of course made,
to make an impossibly large number of experimental observations, one relies
heavily en calculations, The better they are, the more likely one is to arrive at
good pit and high explosive designs,

but to save having

DELETED

/"/

ﬂ [
LA -
, S
é‘ ,/L’ { ¢ 4

Fimirce 10



. A second approach to the 155 mm degign wis begun in 1965,
™ -
De DELETED

P
L- L&) The first two tests of this design were only partinlly successfuls
the third, in November 1968, was successful

DELETED

Figure 11

New Projegﬂlg_]zesigns

1 want to describe now the applications of the new gystems to current naclesr
projectile requirements.

Figure 12 summarizes some of the principal requirements whiclk hove been
stated as the basis for Phase II ctudies held in December 1968 and Febranr: 1Ta6 Y.

[otts look at the 8 inch first, Quite a few woys were proposed for doins the
é S inch job, but let me limit my discussion to a fouw of the nere interesting ones,
p(' ) DELET D The basic nuelour ossembly shesn in Floure o
(0 2 (f‘k) con be builtinto either the siandard high explosive =beil A[106, (Pivure 130), oo il
' can fit into the lonwer sbell profite of the propos d raceei boosied projecetize wals
(Firurc 13e). There iz not el room left for rockdt propolion ot SAEa0,




NEW PROJECTILE REQUIREMENTS

. DIAMETER BINCH  I55mm ' 175 mm
WEIGHT 200 Ib 96 Ib 147 1b
SETBACK ; i
ACCELERATION 11,100 g 14,1009 | 15,0004
BALLISTIC MATCH M-106, | XM-549, | M-437
REQUIRED | XM-650 M- 107

DELETED

Figure 12

DELETED

Moure 130
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Figure 13h
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Fisure 14
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Pt does aive you un appreciation for the kind of technulowy that can oo
calicd upen for current and future systems,

IMere sre other possibilities in this siv., Pertaps one more apecia case is
of intercst, TP there is a strong interest in using all the rocket fel that vou can et

iz un & {ncl RAP, then the shortest nuelear svstem would bhe desivablo,
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DELETED Reinember that the re- 6 (‘r)

gudrvearents (Figure 12) sk for a ballistic mateh to either the XMSL9 or the 107

by e sede later, The XM5B48, however, scems to be fuvored, There
O new shape, Lut until we know what it is, we use these Lwo.

L]
he etaic
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Figure 17

This
projectile also neets the principal requirements defined by the Phase I information,

Theve 1 ne wetivity al prezent on warheads for the 176 o, Dm’

DELETED

e T e eumayices, perlaps inan overshoplified son, the poseibiiities
croacnendE m e projectile wlees jusl dizenssed,
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Figure 18
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Fimure 19



SPER B
{' .

The IMifupe

The question of sddance abwuys comes up when ene trics to gee v

what wind of
dJevices man be of interest in the futurve, Tt probably boils down fo el s guiding

Atany vate, oxtrapolating from tle past, T have colleeted some thouchts on
viight hoppen in provrace to develop projectiles for amuall

delivers sutome

A,

Vit dizunerer high-g
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Fidure 20

DELETED 0

.3
i 1 1



DELETED

Advances in this area would allow savimgs of
active material, or the achievement of higher yields for a siven amount of nuclear

material,

Development and applications for very low vield devices have not received
much attention in the past. There are ideas for making devices, not necessarily
projectiles, with ylelds of a few tons that would be relatively cheap, small, oand
light (sce Figure 22), e don't know about applications, but the possibilities avrc
interesting.

DELETED
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uestion and Answer Period

COWAN (%rd Armored Division): Has Formaggio been fired?

DOUGHERTY:  No six,
"
DELETED .

COWAN: If this thing works at all, it wvould be an idenl candidate for an atemic
demolition munition, wouldntt it?

DOUGHERTY: Well, it's not suppressed radiation, for example, It all de-
pends on how hard people beat on certain requirements in ihat area. I think it's
interesting,

DELETED Do
. DELETED L)
DOUGHERTY: Yes, Isaid, "Draw the simplest gadget you can think of, no
complicated electronics and things like that, Just let me pull the plug out and then
set a timer and 18" go, " T would think if you could keep things simple it might have
n certain attraction,







Ceuil L. Hudson, Jr.
University of Calitornia
Lawrence Radiation Lo boratory T

CLEAN NUCLEAR EXPLOSIVE RESEARCH APPLICA BLE TO
TACTICAL NUCLEAR WEAPONS %y,

Introduction DELETED
Do
G20

inring the past eight years, we have succeeded in developing nuclear devices which
can tailor the cutput in a number of different ways. Twa such devices are described
in this paper: a clean, suppressed neutron output device, and a clean, enhanced

neutron output device.  Both have potential applications as tactical nuclear weapons.

Figure I lists some of the features of these two types of weapons. The clean,
suppressed neutron output weapon is designed to kiil brimarily by blast, while pro-
ducing a minimum amount of fallaat,

Poc
LELETOR 0

LT

R

The user of a tactical nuclear weapon is generally interested in producing =
plves cect (such as ichleving a desired kill probability on a target or over a given
arer) while reducing collateral effects {especially fallout, which is subject to varin-
tion depending on the wind). A number of methods may be used to reduce lnca] “all-
out, such ns sirbursts or burial. A combination of very accurate delivery and very
10w vield may alse be used to reduce toeal falloaut. These methods are summarized

(-



in Figure 2. Tigure 3 shows the vield and CEP combination necessery to kKili sver-
pressure targets A7 different hardness. Inherent weapon cleanliness or weipons with
special effects may also be used to reduce “allout. This is particuiorly true in cases
where a sur'ace burst is desired or cuguived, where very acourate delivery cannot
be achieved, or where a very large vield is needed to produce the desired ¢ilect,

CLEAN, SUPPRESSED NEUTRON OUTPUT WEAPONS

f]f’g’ DELETED
5 (A’)
Low neutron output per unit yield.

Can be used with a modular warhead concept.

et e -’w;‘“ﬁ:

of

1.04)
CLEAN, ENHANCED NEUTRON OUTPUT WEAPONS

High neutron output per unit yield.

Do€ ¢ 4=) DELETED

Figure 1

Fallout can be reduced by using:

Airbursts

Underground Sursts

Very low yield combined with accurate delivery
I nherently clean weapons

Special effects weapons

Uigare 2




It might be worth digressing o mention that the

lalog which took place between
the ARC and DOD on the utility of ¢lean nuclear we

apons led to an improved under-
standing of the utility of the hitting missile and »f burial of demolition munitions.

Both of these applications are now generally we!l understood. However, our current-
¥ progremmed tactical nuclear “orce has severe limitations due to radioactive ®all-
Sut when considered in conjunction with current targeting plans. In several CASES,
ifactual US target arroyvs (from previous years)

are consgidered, the miloat due to
wsing ADM's or waydown bombs is suflicient to cover a large portion of the area with
a dungerous dose level.
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Even it all the fission could be ellmuyuited, there would Sl Do =l
stantial nmount of radivactivity due to neutron activation. Figure 5 shows the cqulv-
alent fission vield as a function of total yield for different values ol neutron output
per kt. The surface burst values are smaller because most of the neutrois vavape
into the atmosphere without being absorbed in the soil. Different soils result in
different degrees of neutron activation. Figure 6 gives the fission cquivalent “or
neutron activation of five of the soils listed in Th 23-200, Note that there is an
enormous variation among the various soils.

,ﬂ']
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b Note that the downwind distance is much less variable with the olean
weapon. This ig shown more clearly in Figure 8, which shows the downwind distance
as a function of wind speed.

SOURCES OF RADIOACTIVITY

eFission products
e| nduced activity

Internal, in weapon materials
External, in soil, water, or other materials

NEUTRON lNDUCED‘SO1L RADIOACTIVITY

W DELETED

A typical soil (Nevada alluvium, Type 2), when irradiated by a mole of neutrons,
has the same integrated gamma dose between .5 and 4.5 hours, or the
fission product from 250 tons of fission.

D DELETED J
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()l Figure |1 compares the radiation kill efeotiveness of severnl fiflerent
is some disagreement on the radiation dose veguired lor sil,

weapons.  Since there
One advontage with enhaneed

both 1000 rad and 10,000 rad contours are shown

. . o | '
neutron output devices 13 that the weapon has more o a eookie e o thn
4 astandard fission seapon of the same vieid. The 'igures o Long thie Bottons o0

' or patio o safe separation rociug b kil

wayv Alsa have radiation Witl rengoes which

Figure 11 give a measure of the "erust,
Frnhanced neutron output weapons o
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History o7 Developmient o Clean Woeapons
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Figure 9

seversal {é }(f‘\
types of clean devices were successfully tested. DD ’ ‘

DELETED Work

in this field was very active from L9862 to 1965. Figure 12 lists the number of tests
in these programs.

It is interesting to note that testing of suppressed neutron output devices
stopped in 1067, though some additional wors in this area has continued under the
Plowshnre program. This reflects a program that was carriced to a cerinin degree
5f design maturity and then put on the shel?, because there wos no application avail-
able at the time. Enhanced nentron cutput devices would be in a similar state if they
were not being developed as sntimissiie rdeensive warheads. The AEC laboratories
can carry new concepts in cdvanced weapons only g0 far. I there is no ovidence of
DOD interest over an extended pertod 5° time, higher priority progroms inva riably
displace the unwianted concepts.

Whnt have we ccoomplishen oo dnte? D(/}g

. P
_, DELETE We bave also LU )
demonstrated the feasibility of enhanced nedtron autput weapons.  One ol these wis .
ander aevelopinent as the W63 warhead for the Lance missile until it woas cances-erl.
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very iarge and heavy compared to a typlo:

NN

However, it is
Figure 13 compares a
wseil s 2 nuclear demolition
explosive which might be used
, such as constructing Farbors or flams,

thniciear wespon,
» skppressed radiation weapon which might be
macnting and a clean Plowshare-iiue “or military con-
straction purposes

or other large seale earth
IMOVing projects,
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Figure 11

Characteristics of Ciean Suppressed Neutron Outpit Weapons
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As I mentioned earlier, it is possible to reduce radicactive fallout by burial of
2 munition. However, experience in the Plowshare program has shown that the
burial must be done with great care, that the media must be well characterized, and
that the stemming must be done in a manner to match the hydrodynamic characteris—
tics of the medium in which the explosion takes place. If not, only a small reduction
in fallout is possible. Figure 18 shows the experimental results of the fractional
radioactivity released as a function of scaled depth of burst from all of the cratering
shots which we have conducted. The two extremes indicate what may be expected if
great care can be taken in emplacing the explosive or what might happen if the
medium is not well understood or if the explosive is not properly emplaced and
stemumed.  The message from this curve is that you can't count on geiting the reduc-
tion in radioactivity shown by the lower curve unless a great deal of time is available
to study the emplacement geology and to carefully calculate the stemming and con-
tainment. Figure 19 gives the faliout area as a function of yield for a buried figsion
device.  Another case where burial may be difficult is in hard rock. Figure 20 shows
crater dimension in hard rock as a function of vield. Tt is possible to obtain the Same
crater diameter with sne tenth the yield if the explosive can be buried at near the
aptimum burial depth.  For eraters o° 300 feet, = 1 kt explogive must he buried
deeper than 100 feet.

Characteristics o C.enn Enhanceu Neutron Output Wenpons
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sbre Appilontions

Clean, suppressed neutron output weapons may be used as demolition munitions

iayvanwn baomoes, tactical missile warheads, or ASW warheads. Figure 23 shows the

£

ot gommn dose rate as o Topetton o time for s ~lea 1, suppreszed neutron output




weapomn surooe buest in typicnt anin and Figure 24 shows the gomenn dose rate
as o function o time Cor an underearer burst of the same weapon. [ thie intrer o
the dose rate is dominated by “ission, so that ‘or A5W application, T Tasioa e
more important than a suppressed neutron output.  Clenn, ennanced neutroen cnatoud
weapons may be used ns bombs or taetion. missile warheads, using o design sloilar
te tihe W63, whivch wrs the initial warhead aesign shosea for the Tance neasile
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In cases where o ool cppobility (@ required, the nuelesr warhea:D weignt Aand

size are aot of moiove bnportaace. (Teo obvious cremnbiions are Jderaolition munition

and artiliery shelis ) This iz beoause the conventional warhend moy wogh severn,

Fndres to a thousnad pounds. Snvielent size aad weliht src cvniloble fo onnoie clenan
: NSRS

wonld nlinw o degrec o flexibiiity that we do not now bave, av the snme fhme refuelng

wonpons to Lo ousen inonbnodt ol fnotiend missites, nad in maay factienl boo

collnterar oo ts (eapecie ity nlbaat).

A tnoton! nucionr Dorec conteinhies such owenpons, combine with hitg mil =il

oth very Dow vicad weapons, Wl P e s with oo vredibile, Cexible mettenton Lolenr

‘e, There is oo cetood of ihought Ceith some apprrent infucney in e e}
Froof the teet thing v went eoa credivle tacticn nuclenr ToreesAhnat e

sroc rostlees the chonee of our initioting @ dmiteo guetedr wnr o 1h this
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helps mainfain the nuelear fivebreas Prorhons this is e But i we iave aa i
nuclear oroe—onl which we do not boliove L0 ot cangst iee,

credible tactical
yroper caominand ~ad e it ot

either on technical grounds or because 57 lack of |
stapt o limired nuclear wnar, we may i anrseles

then 17 our enemies chonse t0
G eaenintion.

or unable to respond other than with o mussive degrec

hamastrung,
I would tike to see @ credible tactienl ncolear foree. ILoseelds tor e thnt Sach 1
farcee would have increascd value a8 et ent Celtdow it e b Tlei Bl el

capabie o’ a controlled response.
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Question and Answer Period .

e

6.2l
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HUDSON: I don't think I have it with me.

MORSE (SRI): I think you said, or implied, that after twelve years of labora-
tory effort there is still no military requirement for either enhanced or suppressed
radiation. Is that correct?

HUNSON: There is a stated desire in the current ADM Phase II for a sup-
pressed radiation modute. With the exception of the use as an antimissile war-
head, there are no other applications for an enhanced neutron weapon. It would be
quite useful as an antipersonnel weapon but there are no current requirements for
if.

MORSE: I don't suppose you would want to guess why?

HUDSON: I have some opinions, but I'm not sure they are accurate. 1 think
one problem is that they were new & number of years back; in addition, people don't
quite have the intuitive feel for radiation as a kill mechanism as they do for blast;
they feel that it is probably much better to "hang'' somebody than "zap’ them.

LAWLER (CDC): With respect to the ADM problem, if you tailor your device
to the size of obstacle needed, and you judge your needs per yield against what vou
can get, and it turns out to be less than what the SR driver needs, there would be
littie utility to go to the SR device except for those requiring large obstacles.

HUDSON: [If the required vield is less than the fission vield you have, there
i no point in using a suppressed radiation device. Dé

RUNMNEY (SRI):' ' 1 (@)
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HUDSON: It is possible. I think you could get some idea from the curve
showing the gnmma dose rate as a function of time. To deliberately enhance the
gamma output during 2 given time period by perhaps an urder of Imagnitude over
that of a weapon with the same ‘ission yield, during that same time period, we
iooked at this just in a curscry fashion. We haven't actually taken a given design
and seen if the materials with the desired neutronic properties also are things from
which vou can build devices. We haven't tried to weaponize anything o’ that sort,
It's actunlly pretty hard to beat fission. You can beat it with gammas but not with
betas.

RUMNEY:

DELETED

When you consider using this type of weapon in Europe it may find greater
long range acceptability. This is the reason I asked the question over the fission.

(Ed. note: The following comment was subsequently added by Mr. Rumney
for inclusion in the Proceedings. )

Fallout is often 2 dominant consideration in nuclear weapons policy and
politics.  Consequently, its elimination or reduction is often assumed to be auto-
matically desirable wherever possible, and the use or enhancement of fallout is
ok a subject for current rational political debate.

Politics, however, can vary rapidly in response to pressures and perceptions.
Crises and pain tend to accelerate these responses, and it is therefore prudent to
base predictions of future policy {and subordinate long-range technotogical develop-
ments) on an expectation that reality will be perceived, rather than on current
prevalent distortions and misconceptions.

Thus, today, words like "fallout' and "radiation" cause automatic and all-
inclusive negative political reactions, and mention of a "salted" weapon can be
expected to cause downright hysteria. In the future, however, the ability to dis-~
criminate where there are real and substantial differences must be prepared for.
Inthe case of fallout, it is the long-term danger of "poisoning' the earth which is
the principal cause of fear. The real basis of this fear is the presence of isotopes
which are significant internal radiation hazards—those with both a long binlogical
half-life and signiicant radiation emission, particularly those with genetic implica -
tions.  Cesium, strontium, and iodine are usually dominant internal hazards,

Military ‘allout effectiveness as 2 barrier is not dependent on the internai
rodiation dose, and can be schieved through isotopes which are comparntively
inzigai’icant from an internal viewpoint, provided ‘ission energy relense is mini-
mized.  Fhag, militarily effcotive fallout Trom salted fusion weapons conid hoe
Civde toaveld the neost sigailiennt political comseguences of Mgsion weapon ‘nll ot
Badioactive hal®-lves enn be either long or short, as long 25 the internal bislogical
Falf-te 18 short,



This possibility may not cause lnmedinte entnusiasm, Sinee tne creetion
57 radiation barriers may not achicve its greatest significance inthe context »f
con‘rontations between major powers. However, in situations where stabiilning
in‘luences are required and major troop deployments are undesirable, particularly
in conflicts between client nations o the third world, such options canbe expected
to become more desirable. In many cases, proliferation may have introduceud
nuelenr weapons into such erizes, regardless of US restraints in that nrea. The
ability to separate opponents, impede maneuver, destruy momentum, o1a pronioe
seieetive denial of eritical arens may be the most stabilizing inTluence avoliaeie
as the permissible level of violence rises from below the umbrella of mutun!
strategic deterrence.

As perception grows that blocking, halting, denvying capabilities can be the
~ost stabilizing of influences once conflict is joined, it will be imporiant that we
understand that more politically acceptable fallout options can be made available.
The question was raised in order to point out this technological opiion.

SRR




Colonel Sid C. Bruece, USAF (Rot, )
AECOP

WARHBHEAD COSTING

AECOP iz a multicontractor group located at Oak Ridge, Tennessee, which
docs analysis and combined plonning studies for the Division of Military Application
znd Division of Production, AEC Headguarters.

One of the tasks that we have been involved in is the development of methods
for proper economic evaluation of warhead alternatives, This can be simply stated
is Twarhead costing, " and that is what 1 will be talking about, Colonel Shaw will
follow me and pick up the subject of availability of special nuclear materials,

Now, with regard to Mwarhead costing, " please note that T am not using the
term Ucost of varhcads" as shown on the soendn,  What 1 am not going to talk about
iobe coxr of specific warheads or desizn proposals, Preparing cost estimates for
viarious +arhead alternntives is the responsibility of Weapons Development Division
at Alhimuerque Operations Office, not of AECOP. e in A ECOP only assist ALO
odevelopingg basic concepts for meaninzful cviduation of yvarhead alternatives, 1

~illy thercfore, limit my dizcussion to the bazic principles currently in use for war-

Foeneooo st wite speeial cmphusiz on costing of epecial nuclear materisls (sce
4 s -").

Intriz= nortion o oue briefing I+l cover the following areas: Mirst, T vant
feorevies with Lou the rotionale that was used in developing the per oram doline
cesle for oralles, plutoniuin, and teitiam which nre currcntly in uege within tie
Stovade Ener oy Cooneaission,

nELETED
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\WWARHEAD COSTING

eProper Unit Costs SNM:

Oralloy
Plutonium
Tritium

e Application - Net Warhead Costs.

eResuits - Comparison.

Figure 1

Second, I want to show you how we apply these unit velueg in deriving an over-
all net warhead cost which is used in economic comparison of alternative varhead
propoesals,

Third, I would like to show you what happens when you use thiz method of
costing by comparing it tc other methods that have been uzed in the past,

However, before talking about unit costs for special nuclear materials, I feel
that we should put this matter of "warhead costing" into proper perspective—to
avoid the misconception that net cost is our only "thing" at AECOP. Let me see if
I can make this peint with Figure 2.

Shown here are some of the key elements in the decision making process,
To be sure, it is not a complete list; the point is, however, that costs are only one
of the many elements in the decision making process, and must be considered in
that context. Further, oo will note that the subject of costing can involve many
cubelements: one, for instance, is budget costs; another is net warhead investinent;
atill another is total cost—how the cost of the various warhead alternatives impaets
on tre total cozt of the weonon svatem. Now Itm only going to be talking about one
of these, namely net soerbend investment,

Not warbend investaont, for purposcs of this discussicn, includes o1l direct
corte wmhick enn reasoneibls he arscclated with o deecirion to build the nuclear war-
Fend o bosib, I ineludes not enly the required additional bad-oct doliors but alse
a1l funds whick mav be alvend: allecoted, but wlick Yave to be diverted Teer coaone
otier project or objective,  An Cnple of dbcerted funds miskt pe thosce o re-
conreh and developrment, which I7 neriiall funded in ARC an o level-of-cifort
hoaie  &Tile additionsl funds o net b required to develop and test o new Pltasc
I warroad, projects will heve te be reoriented and funds v ill probabls hnve to b
diverted in order to accept this additional roequirement.



ELEMENTS - DECISI0N MAK NG PROCESS

® Benefits.
Kill Effectiveness
Availability - Ease of Delivery
Fase of Maintenance, etc,

e (osts;
Budyet Consequence
Net Warhead Investment
Totél Costs, efc.

®Political Considerations

ofic.

Vith thess tnoughte in mind, lef uz turn to unit costs for special nuclear
materials, ke first of which is oralley, By definition, oralloy ig 03, 15% 17235%
viriched uranium, Other degrees of enriched uranium will, of colurse, have
differont nnit eosgts, Such unit comts, however can exzily be calculated from thig
basic oralley cost by considering the relative amounts of contained 172335,

As most of you know, and as Colonel Shaw will reaffirm in a moment, we do
have sufficient oralloy reserve on han- to meet all projected demands with the
possible exception of the JOS recommended stoekpile as presently configured in
Anncx C to JSOP, Because we do have a rather Inrge reserve of oralloy, it is no
lonser being produced for military weapons, Lot us look, howcver, to the total
AEC picture, not Just to the wenpons custorncry.,

Fiiure 3 serves to make the point that the large demand for enriched uranium
inte 70%: i in the civilian power reactor market, As o matter of fact, all studies
srow thet by whout 103 » fust 10 vears from now, the demand for eivilian poacr
Sl vl exceed ARC capacity to produce, New snscous diffusion plants wiil bave
oo budlt by Ehat tivie unlese seme other coured of supplv ix found, Clearlv, an
clternative to building nes plants {= to qee surplus aralloy from our wenpon
Peserves One silearsm of oralloy at its hish enrichmoent can be blended with natural
arceninon to moke approximately 36 kilograms of low enricked [ucl for porer reactors,
Thus, it can be seen that ¢rallov can be used cither in veeponsg or in an alternative

3T



building new gaseous diffusion plante,

market to delay the time of

LoFE. ,,
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FORECAST - ENRICHED U235 DEMAND
By Customer
1970 through 1980

Million $'s

10, 000
740

Civilian Power Fuel

Government

L ETED vee
OEL | 62 (%)

740
Figure 3

The guestion then becomes, "How much is oralloy worth to this altcrnative

market 2" The answer is that at the time of now plant construction, estimated to be
about 1930, oralloy will be worth cbout $ 6-1/2 per gram, That is, for every gvam
of oralloy used in 1980 to dula; the building of ncw plents, there will be a nct saving

to the sovermment of & 8-1 2.

To be consistent, any orallo; vzed in 1960 for a military wenpon, in plsce of
heine uged to produce renctor fuch, should be agscascd o ciharge of $38-17°2 per reswn
Shown in Fioure o is thic $8-1 2 valae corre sponding to the assumed nes plant date
Sf 1980, Corrospondine dezcending vilues sre sbown prior to 1930, Now, the reason
fhat the values prior to 10850 ave fega thnn €3-1/2 is thot the aetunl effect of deferring
new plant construction 2111 not ke renlized until 1234, .
in 1980 for $8-1'2 could be scld to a private investor today for sbout 2.1 00, if that
irase approxtioraten 7-1

Somethine that can hoe =old

27 on kisg money, I e wants o

R el

investor iz willing to
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Figure 4

make 10%, he would be willing to pay only about $ 3-1/3 Per gram. As you can see,
we have plotted the discount curves for 5%, 7-1/2%, and 10% from the $8-1/2
value at the assumed new plant date of 1980, Depending upon the desired discount
rate for a particular analysis, the appropriate cost of oralloy can be determined
for any intervening vear between now and 1980, Phase II cogt studies are currently
being made by AEC using a 7-1/27%, discount, with sengitivity analyses being made
at 37 and 10%,

I might say in passing that in order to defer all costs for new plant construc-
tion scheduled to be needed in 1980, it ig necessary to make commitments to releage
material ahead of that time. Shown here is a 6-vear commitment lead time-—the
amount of time required to contract and build new saseous diffusion plants and pro-
Cure poxer,

Having cstablisted appropriate costs for oralioy, let us now tupn to plutonium
anc tritinm, By wav of introduction, let me state two fuiets: One, plutoniun and
it anlile aralloy, are not in surplus but ape currently in production to incet
Db ee reqaipe rents for nilitary VEApONs; and, tuo, approximately 259 of the cost
of producin s plutonium aned tritium comes frem fuel burnup, The fucl being burncd
4 in nrodiaction reactors is 0235 at some degrec of tnrickment,  Savannah Riverts
Tenctors, o s omatter of fact, carventls are using mostly crallov, Since the cost
SUoaraaniiac is tiine dependent, so must the cost of producing plutoniyas and tritium

 vum-aa. T3



be time dependent, This is shown in Figure 5. You will note here that again we
have plotted on the vertical scale marginal costs in § /gram for plutonium cuuiva-

lent, Again, on the horizontal, we have plotted time in fiscal vears, pot )
. “E " Thizs i= the AL
marginal cost of producing plutonium J'}T ith oralloy valued at $8-1"2, Prior

to 1980, the production costs will be less because the oralloy fuel costs are less,
as wns indicated in the previous figure,

Det
PELETED b 2

As I previously mentioned,
Phase II cost studics are currently being made using a T-1/27 discount rate rother
than a time averase value, Sensitivity analyses are being made for both 570 and 107
discount rates,
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You will vecall that in this discussion of warhead costing, we wanted to cover
net only the appropriate costs for gpecial nuclear materials, but #leo tie applicationof
these values in the determination of the net warhead costs, To apply these unit
dellar costs for oralley, plutenium, and tritium in conjunction with the other costs
such as R&D, test, fabrication and assembly, a few basic principles must be cstab-
lighed (2ee Fi-ure 6).

BASES FOR NET WARHEAD COSTS

e Consider "Total'" Market
®SNM Not ""Consumed "
o'Time-Value" of Money

Figure 6

With regard to the first principle, we all know that with the exception of
tritivm decay, special nuclear materials can be, and have been, used over and
over again, For example, it is quite possible that material reclaimed from the
Mg 5 bomb was used in the Mk 25 air-to-air rocket and is now reentering the
stockpile in the Mk 61 bomb, In the absence of an all-out nuclear war, these
materials are tied up, not consumed. The economic dislocations that will result
from an all-out nuclear war will render such analyses as net warhead costing
meaninglesg, Therefore, since these materials do have a residual value, the
decision of whether to build or not to build a particular warhead must take into
consideration the fact that these materials will be recovered at the end of their
useful stockpile life. Thie ig accomplished by including credits in the economic
analysis for all muterials returned at retirement. For illustrative purposes it will
be assumed that the gtockpile life for a warhead entering the inventory at the end of
1973 ig ten vears., Materials will be available for reuse in about 1984 if an additional
year's delav 12 assumed for pipeline.

Witk these principles in mind, let's look at a typical cash flow profile for a
nuclear warhead {see Figure 7). Let me first point out the fact that all cash flows
arcv time oriented,  All expenditures are shown below the horizontal line and credits
cre shown above the line at the tHime they are expected to occur. Cash flows are
crpressed in millions of dollars,  Also please note that the initial operational cap-
ability dnte i fdentificd by an arros ahove the line at the bevinning of Py 1974,

crpoenditures for the total production Gecurring in 1973, 1974, und 1975, Other
crpenditures inelude d&:velcmn;cnt, test, malntenance, and plutonium andg tritium,

A thrce-year delivery proarar is asguinced with fabrication and asscimbly




CASH FLOW PROFILE GF A WARHEAD ALTERNATIVE
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Figure 7

Initial retirement as shown by the arrow below the line is assumed to start
in FY 1984, A two-year retirement period is assumed in FY 1984 and 1985 with
credits for plutonium and tritium occurring one year later In FY 1985 and 1986.
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Next, we want to convert these annual cash flows to a common base so that
the overall warhead cost of this alternative can be compared to other alternatives.
The common base that we use ig the present value of all cash flows; that iz, expendi-
tures and credits are expressed in terms of present year dollars by discounting
annual cash flows to the prescnt year (gee Figure 8),

All n~t annual expenditure undiscounted is represented by the total Tength »f
the bar below the horizontal line, All net credite undiscounted are snown by the
total length of the bar above the line, Also shown arc the amaal crsh Sows vhen
discounted at 7-1,/2% to the present value, Note in particular that th= credits «idch
are occurcing 15 and 16 vears from the decision year have been rediacad by more v
than 307, Th- reason, of conrse, that these crodits must bo redaced 1z thet if o
amount of money shown wore available today, it could be invested ot 7-1, 27 and
roetirn an amwount equal to the totad Tenvth of the bar, Youn a1l note ot canpenddi-
tures which occur only o fvw vears from now have been reduced only = livhtls,
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PRESENT VALUE {COST) PROFILE
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Figure 8

U would Tike to make one additional point, Thig particular cost profile is
reloted to a decision o cither build o not to build a new warhead, Since thig 5ys-
tem has not vet been leveloped, R&D, test, construction, aid equipment expendi-
turcs must ail he insladad, If the decision were related to A system already in
proadustion, and the question was "What would an Adelitiongl gaantity of warheads
cost ?M-—the anzeer would be, "Considerably legs. " The reason is that many of
the early-onr vapenditures would have alrezds been nad>; e.g,, R&D, test, con-
struction, ani eq 1pnent, The po'nt is that an additional baild will cost less per
seepan thiat the first increment, This soint will be broucht out more clearly,
tfioure 9 shows the difforence between the net prezent costs of a warhead

clicrantive ond the not coct of the same alternative obtained by one-tine charging,

pee
DELETED D%
ris i obtoned by dding all cvpenditures, talking ao credits for materials returned,
s iencring ko tine vlue of noney, N Det (\
' ¢ (&
As can Be scen, most of thiz d*fference
cotnes e the cost nosoninted &ith muelear materials.
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Finaily, I would like to invite vour attention to the fact that the unit net wvar-

huead costs can boe significantly different—depending upon when the question is naked,

To make thizg point T woula like to show two examples of costing on the Spartan ver-
head., Doth of these unit costs we consider to e correct,

DELETED

Figu=e 9

The lirst exanple (Figure 10) involvess the question, "What is the estimated
unit cozt ol & =partaa varncad Hefore dovelopment began when the Senktinel decision
wug nnmoanced in 1957 2" Note that this deeision is coneorned wvith »wpenditures
for development, test {including the cost of the supplemental test site), capital
cauip.ent, cte,

DELETED

Ny letts oo n® the sane system but at a Inter period of time (Fimmce 11),
In this cxumple the question fo, "wint is the estimated unit cost of addition..l
Spoartan cunrbeasds in 197007 You will note that this decigion g conzorned onls
with oxpenditeres of Tebrieation, wo=oobly, maintensnes, and =pecin! muelenr
atteriols—rescorel, develon v ny, tost, eonstraction, and cquipment ¢opendi-
tures beothis tiow o cxssentiolls completed,
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WHAT IS THE QUESTION?
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in conclusion, I would like to sumimnrize four main points,

1. The appropriate dellars to be assigned to gpecial nuclear
materials are all time dependent,

{b ?’ ( 5‘) -l ETED

2. In the application of these dollar values in net warhend co.ting for
econoniic comparison hetween alternatives, it ig appropriate i
consider eredits for material returned at retirenent cad toe time
value of money as well ns the more familiar evpenditures.
b 4, The unit cost of the warhead depends upen wien the quostion is

beins asked.,

Thank you for your attention. 1 will now turn the podium over to Coloae? Shaw
for his presentation of the "Availability of Special Nuclear Materials,'

Queztion and Ansser Pe riod

S0 the cornbined quo-tion erionewer period tollowin « the tolie by Colend




Colondl H, F. Shay
USA (Ret.) AECOP

AVAILABILITY OF SPECIAL NUCLEAR MATERIAT S

Now that Colonel Bruce has discusscd the economie aspects of nuelear weapons
production, I would like to open ancther door to the planning world with a short dig-
cnesion of special nuctear materials availability illustrated by « fow comparisons of
this availability with some currently projected demand schedules, Planning of both
nuclear materials production and weapons production is baged upon [nput frem the
Department of Defense, This input consists primarily of two projections of the
desired nuclear posture—that which is presented in the Draft Presidential Memo-
randum, called the DPM Basge Case on the Nuclear Weapons Stocknile, and that
which iz contained in Annex ¢ to the Joint Strategic Objectives Plan, referred te in
this talk as the JOS Case,

Fizure 1 portrayvs the demands in torms of weapons-grade: plutonium over the
next nine ycars, These domands would result from a translotion of the stockpiles
in ihese two projections into requirements for special nuclear matorials,  This
Aorure shows only the plutonium demand, but similer demand pictures wonld ewiet
o tritiue and orallov. A= vou can sew, oospectrum of demonds is portruyed—onee,
relntivels low, resulting from the Base C'nse; and o considernblv hisher domnnd

SRR zame peciod for e JOS Casce. Boeeause of the evistone uf this hirond
St ety addivional pl RANT cases are developed and atitized in o shinilor vienner,
GofToure aleo shove the ARC Reference Case, which represents demand © ot ieh
wosld vesalt frars the Base Caso plus contingencics Ti<ted in Fhe DIPAT fo pos 2dis
OVer thie nerind of . projection,  This o an atterapt, tlen, fooretl chooowneb o

rdietion sebodi- J'nCll._nIin;,g thesc continsoncics, Flinnin. [« novoocly bosed an
iR ehre-. Thete shown arc only three of e ANy, but they repito sont o veneon.
Shle e oty of Acoond, et me mak vory clear, Fowever, thit s o,

AT e

cnky plonning onoe s they do net roepresent Cornmnitted proen s g S,
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Figure 1

Demands such as these may be balanced against special nuclear materials
availability, To do this, however, we need a starting point. Figure 2 portrays the
various special nuclear materials on hand at the end of Fiscal Year 1969 for the
weapons program. The amounts shown are held in reserve for future programs
and are in addition to materials allocated for the Finished Weapons Stockpile, Build
and Retirement Pipelines, Working Inventory, and Test and R&D Programs. Be-
cause the amounts of other SNM on hand are so small, only oralloy, plutonium, and
tritium will be considered further in this presentation, 3ince the end of the fiscal
vear, there has been one significant change in the amounts shown,

NELETED
This illustrates o point
gquite well—that the weapons programs are no longer the sole users of special

nuclear materials in large amounts; and, in fact, the civilian power program is
projected to be the larzer user of enriched uranium.

Now Iowant fo present some comparigons of demond and availability —rfirst for
veuctor products, and then for eralloy.  In planning for production of reactor pro-
ductz, one mast bilance the production of tritiurm and plutonium az they compoete for
neatrons in the reactors., Because tritium decays significantly and plutonien does
not, production planning is normally optimized on the tritium requirements fo awvola
an overproduction of this material.  Then, the resulting plutonium production is
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Figure 2

compared with the plutonium demands. Because tritium demands vary from case to
case, optimizing on tritium will produce a different production schedule for each
demand projection. To illustrate, Figure 3 shows the tritium availability picture
that would result from basing production upon the Refercnce Casr utilizving the six
reactors that are currently in operation. On the bottom of the chart YOU Can see
that the fiseai 169 reserve, because of the decay of tritium, would drap off in
amount over the period of interest. To this reserve would be added the new pro-
duction that would be scheduled to meet the total demands, resulting in the cuinualative
availability line shown as the upper line.  ILet us now comparc this availaubility with
some cf the demands,  Since the production portrayved on this chart was based upon
the Reference Case, it should certainly provide ample material to satis{yv uny cage
in which there is o lesser demand, Az we can see, it does this Very nicely, Next
is the demand for the Reference Case, After the initial rescrve 15 ueod up, the
cumulative avallability and the demands are in balance througl tl.c latror part of the
perind,  wWhot wonld happen now if we wore to CoOmpuTe thiz availubility cureve with
the demands of the JOS Crge » AR Vou can see, thero vorldd be o sienificant <ot -
o ol treitinm storting sometimeoe in Fiseal Yeur 1973 una continuing fren thop,
This illusteat what would happen if the mate rials production were planncd for the
Reference Cuse, but actual weapons builds approximatod th.. Je's Crsels As voy e,
woowould ran out of material fairly early in the puriod,
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Figure 3

As I mentioned earlier, we must now compare the plutonium that would result
from this production schedule with the plutonium demands. Figure 4 does this,
This nvailability picture for plutonium is similar to that which you just sow for
tritium, with the exception that the reserve does not decay as tritium did; so it ye-
piaing eseentinllv a horicontal line throughout the period, Again, we add scheduleo
new production to this to account for the cumulative availability shown., Tet us
compare this with the Base Case. We see again that there is no problem of sulfi-
cient availability to meet these requirements, If we make just the right amount of
tritium fo satisfy the demands of the Reference Case, we end up with gufficient
plutoninm omd retiin =ooe reserve. T.et us compare new with the JC3 demands.
Apnin we see thot we fall =hort, this timae about a year earlicr, ond we owouald hnve
A\ considerable deficiene: of plutonium for the demands ol the JOS Coze,  Mzaln,
Goonch, Lot e emphasize that the production was schealed on the bagis ol tho
Beforone: Chee wd it 17 not surprising thal we sre unable te meet the doessands of
bhe JOS e,

Lot e e ool ab the svnilubility nleiare it the 2peeied nuelony mnheris

aeT

et ion sore boced upon the desands of the JOS Cose ke e b

. Jroforonee
!
py

A
Gy Aain, wethutitiae the wix production reactors tint cre enre s SRR Y SRR S .
Gion,  Fheare S osnows the tritiomn production phod aould v 2t ander Ceese coneitions,

Aoain, the rescrve, wien added fo the new oroduction, would reoult Inothe eoun otive

Aveilobility shown in the fruro, ool we comipnt condn, first adth the britian des

sends of the Prere Coeooand then with te treltinm denanngs ol the Rl cenee Cose

-
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There would be ample availubility to mect either of these two cazes,  Then, com-

paring with the demands of the JCS Case, we sce that we have achieved the desirca

balance, starting about 1373, and can maintain this balance throuzhout the rest of

the period,  Wkhat happens, thcugh, if we look at the plitonium picture thnt goes .
with this cage” In Figure 6 you see the cwmulative availability of plutondum nased

upon meeting the tritium demands of the JCS Casc, The plutonium producticn his

not dropped off significentls {rom the casc 20U locked at eorlier, the Reference

Case—even though onc would expect it to with the bighcr tritiunm production,  Ihis i-
beeause all nonw capens production was a=ouned stopped after Fiscal Year 1870
beeause of the very high demands of this case.  An all-out effort wos made on
plutonium production after the tritium demnnds were satisficd, to attempt fo =atizfv
the plutonium requirements for this case, If we comparc thig availability with the
demands of the different cases, we gee, firet with the Base Case and then with the
Reference Case, that we can meet these demarneds.

jo €
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Figure 6




In Bigure 7, we zoc the availability picture for cralloy., The format is sonie-
what different in this case—primarily because oralloy is no longer in production,
In fact, some would prefer thet we nct only not ask for any more oralloy, but that
we return what we already have because of the projected requirements of the power
industry. As vou see on the left of the chart, there ig a significant reserve at
present.  The base line, running across the center of the chart, designates that
level at which production must be reinstituted in order to satisfv demands, Along
the bottom of the chart, the Base Case is presented; and, as vou see, there is no
problem whatsocver in meeting oralloy demands for this case, In fact, the reserve
inereases gencrally throashout the period.  However, the JOS Cage represents a
completelr different picture, nc}(f.

(51,
DELETED b

Al

Figure 7

There will be a large demand for hew oralloy production, starting almost
immediately and continuing for several Years. An interesting point whick might be
noted iz that after Figeal Year 1973, as the oralloy demands drop off in this case,
W create a new reserve ag shown in the upper right hund corner of the figure,

DELETED
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If we compare the demands of the Refer-
ence Caze, we gee that, after an initial los demand period, most of the cuvrrent
reserve isatilized, bat soine reserve i retained nnd new production ie not required,
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In summary, then, we can draw several conclusions from the information we
bave just looked at. First, significant amounts of special naclear materinls are
potentially available, We can also conclude that commitments are required in
advance, earlv enough to reserve specific gquantities of projected production, to
obtain additional production or to maintain flexibility in the future, In zonie cases,
as we gaw, sufficient a nounts cannot be madz available unider current operatingg
conditions, We must remember that some thinss can be done with inereased dollar
levels, bat others neced time, regardless of the dollar level of the fuading that may
he authorized. Certainly a significant lead dme iz required, for example, to re-
=ehedile reactor opoerations to waeet chanees in requrements or to relnstitule
separation >f oralloy, Althowush the law as currently stated certainly rives first
priority to defenss requirements for special nuclear materiats, things are occurring,
particularly in the power industry, which will result in increasing requirements for
some of these materials, As these programs proreed and more and more emphasis

is placed upon them, commitments may be made which will be difficult to breaks for
unforesecen defense reguirements.,

|




Question znd Answer Period
e ttmr s st SHSAEr Period

(Crivstione dipected oo both Colondl Skaw and O el Bree)

RUSSELL (USN, Rct, ) You havenh sui anvthing about the Fapply of row
Stz Aoy, RCE

rcerial, I ronicnaborp trhat, at cne time, all our dranivm cuame out of tHhe Belzian
Conge. What's tre status of the supply of raw material

BRLCE: To my knowviedge, explorations have revealed that reserves of
netural Geaniom Fave been increasing and at the present time there apparently is
he problem in meeting the high demand for the Power Reactar Program, The
numbers tnat we were using ave baged dpon acquiring the feed at $8. 00 per pound;
there is some indication that the price may go up a little, but the availability
apparentlv is there,

ETHRIDGE (Aberdeen): Have You estimated the number of new reactors that
would be required and the approximate cost to meet the JCS requirements =

SHAW:  No, we raventt gotten that far yet, The work that generated t
munbers vou saw in the fizares wae done only last weel, We haven't had & ¢
fo get at reactors vet, It will be a sizable figure, though,

he
\
Panee

ROWNTREER {(NWC,China Lake):While I appreciate the ground rules vou stated,
your arquments for crediting the cost of materials for strategic systems, I'm
afraid I must argue that that is not valid for the kinds of systems that we are dig-
cussing at this svmposium, What We have been primarily discusgsing here is pre-
jected usc of relatively small numbers of nuclear weapons in a context where we
woirld not exnect the economy of the United States following their vee to be gignifi-
antly disrupted,  That was the dominant justification ‘or Jour argument on the cost
of the strategic svatems, Ve would like to use the cost data that vou supplv for cost
effcetiveness comparizons, For example, I might wish to logk ot the comparative
cost of destroying the rurgeted bridges in East Germany using \Ik 61 Dombs, neclear
Ynllnre, or conventional Valleve, In cverscase Twould use up the materials in
' Seapons, 5o that for my cost Colbrrisons T ooodld not dse cost e bhe os-
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rat Iouould turn those onek,
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Diclnw o bnve o Vel Toad polnt, This i
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SRR S nreet te e, I8 Fooannh o coone e s oot e s lBerne e e
S snthon nat g Heapens winoin foet boe deionnted Lo seerialowdil oo von-
e, ls SropTtonri e e eredite o pobipd Ereten I
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BRUCE: Well, T can only agree with you, I you want to compare tuwe woenpon

svstems that you cxpect to expend, then taking credits is not approvvicte,

DOUGHERTY (LA‘%L)

D&  DELETED

611’ (ﬁ BREC@: This is predicated on an indifference value to the government,

/
DO &, DEL
¢t ) ETED It's an indifference cost,
DOUGHERTY: What happens if you try to figure out what it really costs you
to make it? Take people s salaries and the cost of the plants amortized, and so

forth,

BRUCE: Well, as vou know, what it costs to produce enriched uranium is a
function of the pawer level at which you operate your gaseous diffusion plants.

Dos
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b+ This is the penalty that you pay in enriching
material and then blending it back to lower enrichment.,

Do~ DELETED
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SHAW: Let me explain why it will level out after 1880, The costs we are
talking about are concerned with using uranium now on hand, not with the production
of new uranium. If you build new plants, then the cost after 1980 must change with
this.

Lbfg | DELETED
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HICKS (Northrop): Commenting cn Mr. Rowntree's point—if you take a
. ennon to obeolescenee, in your consideration of cost effectivity vour snsweoer is still
corr.s_ct beeausce the Nualleve becomes worth zero when it becomes chsolete, and
then the nest wenpon has to be costed ditferently,  This weapon still has some
plutonium left that"s worth money,

GIRARD (RAC): Has any thought been given to billing the civilian power con-
sumers o fund increased production facilities so we really don't get into an oralloy
hind—mozkins this o real business than can develop its own investinent®

BRUCE: The answer to that iz "Yes, " As o matter of fact, if the foweoar
diffision plants are not sold to private industry, and if the wovernmont fag to pro-
duce this, they will produce it at a cost and charge it at o cost that «ill nccemimo- .
date all o° the cost including the investment of the new nlants,
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f’_}Irl{,‘.Hli?: Woll, 7 et bue pieture that tlee indlitare 1yee rooof cealloy wepn
| |

opreerarved Gut i oeder jo decomtiodale thewe poeyop Fugiivenents,

BRTUCI: No, ve den't o ant to leove that Impresasion, Wi wWelre waving ig

hnt i anny be gore veonosical to usc orallon over g certain poricd of tine and io
el the buiiding af neg sisvous diffn=ion plants: indes Fhiv Is beins considered

the Divizion of Production at the Mo ont,

POMRY (RAC):

My gnestion is prompted by the vepy hivh coareont intepeg rafes
DEL‘E,TEQ( vontinue, may chanse the trade-olfs boryen fooe i fuel ind nuelear

>lants wnd thorefore o duce that demand,
I

BRUCE: A very good point,  The cvalustion that ve mude on the cost of
building new nlant s shonever they nre necdod waoe conducted on iy hasis of T-1.37
mterest money for new plant construction, It that Is ineceavod to 10 op 1 2%, then

the valae of org Hoy will accordingly be increneod,

LOWRY:

DELETED

CRAW FORD (@:'\_\;C:,(‘hina Fake):  How do yon trent inflation in your annlysiz?

ERVCE:  We save this a lot of consideration. To those of us who have to by
gr(';(tt:f‘TL?ﬁ t's clearly evident that they are costing more and more as o result of
the inflationum, process.  This, however, iy not true for o1l tvpes of Cxpenditures,
Speeifically, T think you'll agree that the cast fo the uovernment of producing
electrical power i legy today than it wog previously, The soapue thing, we feel,
applies to the production or the separation process in the vaseous diffusion plant,
This resulis from increased efficiency because of improved technolooy, and we in
U study assumed that suchk advancements would offuct the inflationaey cost ar
labor and so on,

CRAWFORD: You're assuming, then, Lhat the plants which sre involved Lereo
w1 become more officient in the tine voutre tadking aloat,

RF}I.CE?; That is curcect,

JACOBY (IASL): Foave rou considered the ae of o Contrifoe instend or g
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RRUCE:  Yeox, we bave, 0 le teins Ererrone Wl invest] mhod—re o ing .,
i

IooeTnscifiod,  The results obtained io doge ey est it broed on e

(R TRIE IRy PP using and L SOy lnese rothorp oo e devnnds s U ave 1o b et

conirizon w il Yl s acone difhusion plant indeea i 0 Sneunpicde b

TRy [t CoIEide ping FUUP CosLing anel e oot S wariend et

sreerinient, IE ceoiae Y s hat is Brpertimt e Loy osge b SOVeritoom L re

e prinre fn by neat couple of fizcal vears for . spethebiea ] woel Gl ey
Vet cnn Fdor thit f aonnt of ralloy oy nlateni o iy P scsatone oy
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RRUCE:  What vontre saving is thot the declsion ki preeere e oo accinted
nor onlﬁixffKHL building of o particnlor new weapon Sy =tem bt oleo with the vetire-
ent of some other svstern,  While this may or may not Lo the ooy, ithe quite dif7i-
cult to associate cach new build requirement with an agsociuted one in rexirement,
Trerefore we found it more appropriate to consider eunch weapon sysien b itsell
rather than trv to corrclate it with another system.

SHAW: et e odd one thousht to that,  Keep in mind fthet reso Foeres oo
thege ﬁ:durvs are uscd primarily for the comparison of weapons-hbuild alter-
natives, so that if vou're comparing two or three builds, the input pricc is the camc
for any of the alternatives regardless of what vou're getting out of the previously
retired system. It's still the same material going into cach of these rdternatives,
50 on that basis it really makes no difference.
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DR, AGNEW

Wo have here some distinguishe | guests who have vo.on e e o
SUIMMATY panc,, 10 give their swn persond spinians o whet they howve oenrnied,
Boving listencd the las*t twe and 5 haifdeys, cnd perhaps coniribate te she -nniesd

baszed on personal reflections which they had before they come £ he meeiing.

[ wish to give a coaple of words o7 introduction. Represcntative Craoig Hosmer
deserves o great deal o7 credit for really ma king this symposium possile.  He has,
during the past couple o' years, been in the ‘srefront on the Joint Committee o
Atomic Energy for guestioning our position today with regrrd to tacticnl nuciear
weapons. He took the initintive. We all owe him a great deai not only “or this but
for his continued contributions to our Atomic Energy program.

Next we have Admiral James Russell (retired) of whom most of vou have
certainly heard, even if you haven't had =n opportunity to meet him—= naval aviator,
a graduate of Cal Tech, holder of a position of responsibility in the early days of the
Division of Military Applications in the AEC, and most recently, ns CINC South,
holder of a vital NATO command.

General Betts in a way is responsible for many of the facilities we have here
at Los Alamos, and facilities we had many years ago. He was here in the enrly days
of the Manhattan Project and throughout his career has continued to be a solid key-
stone for the defense establishment in the field of research and development.

Bud Wheelon is somewhat of a newcomer to this particular field ond we are
¢specially happy that he could be here. Before he took his present position he wasg
Deputy Director, Technical Intelligence, o’ the CIA. I would say that he is one o7
those who have been very effective in melding technoiogy into the intelligence

community.

1t is a special treat to have Bili Van Cleave here with ug.  Bill is on leave ‘rom
the University of California, worsing in the OFfice of the Secretary of Defense, ISA.
Hig is a clear, new voice in the councils of OSD. I have great hopes “or progress in
our subject “ieid with Biil Van Cleave on oard.

The wov we plon to operate 18 that enci panel memoer Cill mnie on nitin.
strfement, then I give cach o seeond cannre it moad Tinelle, we T cpenan i
e Aeniiensoe for gaestions and disenssion.
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SUY ACIrine Sor Lge o the nrsens! that wo have.  When we get to those
. s . i rr . e
FELDOINS we get to the chivien aad vdE rategory—the WA LS, or the aoe, -

Londopmy e reapons to them? [n Ty vase, unless we folt fhot SEDICIR IS
PYCAT o0l T esenn . is onot dp-to-date, tiot the wisclescnce  which has oconrrod
SUrTNg the poriag e eNistence is g netoy Ly be recianed with, [ think that the s:iun-
PO e Be Cserplag s As far as the military doctrine goes, Ithink that, ¢
I o'l this afiernacn, the President were to wive an Srder to fipe miciear
WlaEmE of otaction) nature in Europe, there would be the wiidest confusion vou
have evor seon. There 2re a4 many quesiions left wanswered by the doctrine that
s Been descoribed o <8000t only in the milita ry sense but in the political sense
As owell, Fop instance, we Neard one of the speakers describe the difficulties in
NATO. We had this Business o7 13 op 14 Nngers on t he safely cateh at one time;
then we worie!d srouind to s few selected vingers on the trigger, Right iow I don't
thini anybady resliy can define Just what the situation Is with regard to command
SN contral sn this greas. {lam Surry that most of our oncentration has been on
NATO, hecryge there are other parts of the world in which there couid be trouble. )
But i we seriousiy regarded some of the problems of wur Buropean ailjeg over the
use of nuclear Menpons on their territory, 1 think our doctrines and our prepara-
ticns would have S0n¢ A lot further than merely scrubbing the stockpile and re-
furhishing it with something that probably would be more suitable. Not only do we
have to WOrry about the fp llout, but we have to worry about the long term after-
effects. When I seo nuclear warheads Zovming down into g bridge abutment on a
river, I think not only about the expiosion, but about the longer life isotepes that
Are going to be sitting down there, and the distributions thereof by water; ang I
recall that just a few weeks ago a lot of fish were killeg in the Rhine River, ang
that the municipal wnter supply of much of Helland wag invelved. We would have
to think not only about preserving our own allieg! territory for use afterwards, but
we should be thinking akout the enemy territory. Asswming we won, we wouldn't
wint £5 pick up the territory in parts and pleces that would be unusable for decades
ahcad. In aduition to that, we have heard ahout deficiencies in targoet acquisition
and damage As8essment on these division area size fields: and we have heard about
VInersbitity of nop OWn farces ang vilnerability o" oup logistics strengih—thanks
to Don Cotter wha ko cire’ully oot thege together,

I sine o7 s Questiong, Irsalg why the Turis sucdeniyv went aegative nn
SDAY:D Was that somethiing politiealy internal Wi 1t sometining By owar o pres-
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o oo that, Sowever, ¥ou et voursel 1A the pogition of aot seling cble to e sy
i the Nonprosicerazion Treaty nils conrt. [Eow on't be very Doag ‘:(--”-_:r‘c th
new Uprodiferee, ' and there seiid be another one after thet Whother the Noa-
proliferation Treaty 15 golag to be asle to survive this recurrense o7 srai rotion
fooa osoerious matier. IF it aocsn't, then we are ‘ree 19 h'r-"‘i’uw:' ter AL e 3T oo
to decouple 7 voa want to pat it that way, either in the Fuo Eost in conmectiom
Jupan, or in conneotion o NATO. Circumstances mlght cletate that we shouldd
Jdecouple, or tue treaty might go down the drain and we would have boomase cther
arrangements. I don't know how guickly we cuould respand in the “arr o sardwnre

to sueh situntions with the constraints that we have to baild 1 to Live wish trnose
things. I just bring that ont as o further p assibility for the degigners oo Minve
mind.

ADMIRAL RUSSELL

When [ joined the Commission as "No. 27" o General MeCormack o tne
Division of Militery Applications, in June 1847, we were in the trunsition ‘rom o
wartime endeavor under General Groves toa civilian commission. W nnu twn
weapons. They were known as the Fat DMan and the [little Boy. We did Hur best
at that time to vizualize everything that might come in the particular form of ruciear
cnergy, and Jim MoCeormeck, Paul Price, and I made a great thrust to ger inctical
nuclear weapons developed. This wns 22 years ago. I come back now and Tind that
we do have tactical nuclear WPapmn and there are some good ones, but thelir design
{5 about 15 vears oid. [am p sartoof this progress, but I resily think it should have
been grenter. The Atomic E nergy Commission split @ way ‘rom the milithry con-
pletely, which, Tam sure, wes the ~orrect thing to do. It was the will »f the penple
and expressea in Congres., but Tikink that the ARC, Loe Alamos [oboratory,
I'vermore Laboratery, Sandin, sna other ciements o7 the sandia Commission noost
‘ties of military pianning aac training—
fe vl o s plensed vhat Herold lnvifed]
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Novvs W MOV, 0E Yoy R R, Wt sed o be caticed Luin ang Moy I2 e Liver,

e, i aroanie QUPUY Ccharge.  Alsa Welive SUbrack and Asroog, SATSUDMrine
; N »oond A lew others Cap the 2atis ibmrrine Jame.

T _oUHeTr, wo naive Teprrierp and Trins o cloarp Werlieadds. In

we hrve Wallcve and Candor.

CAEI WArnen

D0t see that Wolleyve is getting support frem the Alr Furee, We gt
SUME =gt Swhile ngo o the Fi's ton. We EOU SUpport sp o Gu Sther weapon
A R R ) veiap out here o what i35 now called the Navnl Weapans Center,
("w,:r.nurl} whiiea NOTS, Caing La ke). These are weapons with atom: e tipg. Irn

srts oad the ather side 4503 tactical atomie WEAPONS, can you imagine the

dlesdvantage to our fighting men if they don't have them tou? This mav be poor
agic, pun I Yeel that We must have them.

Lom very much woncerned about the command and contral. [ have seen this
maetion, It iz oa 1ittle staie now, but 1 way honored by being Commander in Chief
2 the Allied Forces in Southern Europe of the NATO Command. I had three
countrics to dei‘end—ﬂltaly, Greece, and Turkey—and three more different countries
yvoeu'd aever Ming. Their people are quite different in characteristics and in religion;
they don't like one ancther. But theip dislike for one another i3 not as great as their

distixe ‘or the great Bear up to the north.

don't understand what General Cowan said about the A DM being suddenly eut
o' by the Turks. Having been out in that country and knowing the temperament of
the Turk, I cannot believe it was because of any threat rom Russia. Remember,
e Montreux Conventinn for the contrcl o¢ the Bosporus and the Dardanelleg wa s
signed in 1838, At the end of World War II, the Russians said this treaty was out-
mded and they were £oIng to revise it and just take over. The Turks said in
effect, "You'll do no such thing. We are guing to observe the terms of that lreaty
2ad we strongly recommend to you that you do likewise. " Thig s the language the
Russian understands. The Montreuy Convention is still in effect controlling the
waters of the Black Sed, the Bosporus and the Sea ¢ Mirmara.

The Tures are among the best soidiers in the world, in spite of the fact that
Uemeny s 307 9f the dra tees refuire instruction in reading snd writing, They
feve 24 months of active duty. T ohgerved them driy ng tanks, “iring 103 mm
nitenrs, and gl Dthe other things thst s soldier should.  Nag a0.y that, but
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[ was mighty proud of the soldiers in Vietnam: [ wns proud too of our Adr Foree
operating in Vietnam and from the sanctuary o Thailand—God bless the stond il 5.
[ was proud of our pilots who were leaving the deck o the carrier andd goling »wer
and taking about halt of the raids which were made against the extreme norik in
Vietnam. There is one point I'd lixe to bring out, stemming from my experieny
during the Carrier safety Committee. That is, when you design weapons, Dleas
remember that there are sdvantages aboa rd ship—storage, or exampic—bhut the
weapons are territically concentrated where they are stowued. In the 2Ld anys, wo
used to park an airplanc on the flight deck, bring up o bomb, put it on the wing, ana
then insert a booster and then a fuze. Those days appear to be gone forever. W
now have an all-up round that has not only the explosive, the hooster, and the fuse
within it, but also a rocket motor and an igniter. So it is that the Navy require-
ments for weapons are just a shade different from those of our brother services
who have dispersion ashore, and an explosion means only one zirplane perhaps.

We had one rather bad fire after the formation of my Safety Committee. It was on
the flight deck of the Enterprise, and was caused by a seaman backing an air-start
cart with turbine exhaust to within 24 inches of a 5 inch rocket nose. Witnesses
saw the paint on the warhead of the rocket change color before it blew.

I do hope that I can convert everyone of you to the necessity for keeping
forces at sea. I explained to Dick Garwin last night that the system which he's
advancing would never get toa theater of action unless it were in Canada or Mexicn,
or unless we had control of the surface of the sea. That iz the Navy's mizsion,
and tactical weapons assist in that mission.

To conclude, I would like to express strong support for this sort of conference.

GENERAL BETTS

My overall impression is that T have been here before. It goes all the way
back to the early 1950's when, as a light Colonel on the Army Staff, T did some nf
the first 'back of the envelope' sort of analyses to try to persuade the army that
nuclear weapons had a role to play on the battlefield. Hearing about the kind of
emplovment studies that are now being made, we must recognize that we have
come a long way in 20 years in terms of learning more about capability limitatinns
of these weapons. Not only has the technology of the weapons advanced tremend-
nsusly, but we now carn play these games by the hundreds on a computer model and
have a lot better feeling for what can or cannot be done. There have been many
sptimists on the platform, and I think [ am going to add a note of pessimism. At
the conclusion of Colonel Fajr's description of CDC's TACTO study, Genera:
Burchinal commented that be “eit there wasn't a chance »f getting the Europeans
to nccept the possibility of fighting & limited war in which nuciear weapon: are
used. [ hove been involved in, or acquainted with, all L7 the studics on the nee of
tactival weapons that have gone onin the Departiacnt o7 the Arey, aad lnomany
rases, in the other services.
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That's siightly reminiscent o+
Sonie o7 the things Colonel Fair was suggesting in the TACTO study.  The word we
'3t DRCK rom the Command elements 5" the Army Sta®f was that they just couldn't
pIard to use these weapons over there, they needed to hold a1] they had ia reserve
1 ease the Russians siarted something and they needed them fop Strategic purpnses.
Powits also very vlear, aithough I cannot document it, that it was not politically
weceptable. S0 from then on, the studies that were done were pointed at showing
=10 the rensoang why we couldn't fing ia rgets, why we couldn't Bet the authority to
Pe.ense quickly enough aftep having pinned down a target, and, in sum, why we
woild not be able to make elfective use of thege weapons. 1 submit that this
Aeeounts 'or my pessimism at the moment. We have created the model that
deseribes how we will use these weapons, and Over many years of detailed analysis
we have vonsiderably improved thar model.  This mode] iy completely hypothetical
unt'l we get the politicn) leadership to say that we will indeed use nuclear weapons.
As you are all oware from your own familiarity with the scientific method, when
we have these great UNKNOwNns we create o model, we plug in all the data we can
‘ind, and sooner or later do some experiments to prove ar disprove the model we
nhave created, Tam not proposing that we g0 out and try tg prove or disprove thege
models, but until the situation arises when we can plug in the kind of data necessary
to validate or invalidate the models we have made, all we can do ig g0 ahead as we
have in the past. We must do our level best to establish capabilities and limita -
tinns, and show logically that tactical nuclear weapons have a very important role
te play. We cannot possibly face a potential enemy like the Soviet Union with their
nuclear power unless we are equally well or hetter equipped. About 21l [ can say
In summary i3, let's keep driving ahead the way we are going, trying to do betterp
all the time. We will never really convince ourselves that we know what we are
douing until the mode] iy either validated op invalidated.

DR. WHEELON
o o LN

Iam really not g tactical nuclear hulf-—as a matter of fact T am not even g
nuclear baf’. T have learned a goaod bit about thig field from the meeting here, and
'l simply like to 88y it has been very well done,. Maybe, since [ haven't been here
nefore, vou'd he interested in my impression of what this fleld s all about. First
ciall, it is bretty clear to me that we have an impressive fechnolngy available for
rreating a new and ‘ar more acceptable tactical arsena|. The ingredients are
resliy weapons, tho way in which their erfoctg ©an be modulated or sha ped, the
eivery sicans that are now becnming zvallable, the Acouracy of those delivery
fedats, and the proagetion capability hoth in weapons and fissile material. | don't
think there to moaeh point in neln boring e, except to snw

[ is alse pretty clear 1) e that policy wesions have e

18 there “or the using.
CCIIVULY preciuded serious

Srideration of these options Cor guite o vhiie, bath i oth initiation oy Wenpans
[UOZTU0 s 2 ey dedvery and in gl dined a7 thonghtnr g
helr atination. 1 knve the Impression vhat this planning has iyt begun in n
CUTDis wny o e et Fear and a he i T thing 1hig o Teots the completoness of
Y fury it we have o present. I owas intercestord Yesterdny to near about the
) weoinlight initiate a fipat Strife using tnotics; nuclear weapons, [
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wav? That i= part o7 the mnture analy=ls fthat it fases “ionc Lo aeven ) o by
that the present st

things aboutl this Jormal policy s that it hos precludea a Trans Glscuzsion 27 e
posaibilities with our YNATO alies. We are unwilling to tell thert wrnt sulgns oo,
and on the basis o what thev don’t know they are quite unwiliing i
to proceed.  There is something else that hivs an outsider or the 72
thiet is tie marsed neommetry reported in the Russins tactionl nuolen
and our own, The results 27 ur war games indiented that we aves
artiliery shells and » 1ot fewer missiles, and yet they have appareat.y "or=c.ion
artillery completely ond have gone over to extensive rocxet dedvery oueons. 1
guess it is important to know what that means.  Does 1t really moean o they nre

wiles mature aiong those dnes, One o7 toe ma ot csiress g

going “»r an offense rather than a defense? Does it mean that thev iatend 10 2rise
first rather than respond? I don't pretend to know, but T submit that somoeone
osught to worry hard and long about this matter. Maybe if 2lgc meons that we qon's
fully understand the problem. Now, the final impression I have is that the tacticn!
nuclear policy 1s not likely to be clarified very soon, and that is too bad. [ think
the uncertainty as to how we would use our weapons in time of need (2 going to be
an uncertainty for both US and Soviet commanders and [ think it complicates their
lives quite a lot. We have to try to find ways to use that uncertainty to our ac-
vantage rather than our disadvantage. That sounds like a contradiction, =o I'i:
come back to it and give you a for instance' as to how it might be done.

General impressions aside, I'd like to talk about ADM's because that seems
like an interesting proposition. I would have thought that a defensive use of ADM's
in one's own land against an invading enemy would be about the most acceptable
utilization of these weapons, and yet I find just the reverse. It seems to me that
our prescnt policy of nonimplacement just about guarantees that they wiil not be
used in case of attack. BSecondly, concentration of most of them in rear stockpiles
really invites a preemptive attack by the long-range missiles—MRBM's, IRBM's
——from the Soviet Union or from satellites; therefore, I don't think they are going
1o be with us when they are needed. Another issue is, what about the loss if thev
are overrun and not used? I just think that is a red herring. I think the desizn
information the Soviets would gain from capturing some mines would be very sma'
potatoes compared tn the political loss that we would suffer if West Germnny were
successiully overrun. [ don't think we are weighing these on the came scales.

It is time for meto come back to my previous assignment 7 trying to 1.rn
our uncertainty to an advantage, and to do this I'd like to steal from a Yeln thet T
thini | know something about, the strategic game that Froed Pawvne sn2 1 have
worricd on s woh. This is the ldea oF asing dummy holes to play the sbell gome
with ADAI's the way we have taikerd ebout plaving the shell gome it ICBM' -,
having more holes and more silos than missiles. To Tacilitate tnie o'z cusc s
L put o ecartoon on the banrd: that dotten Line up there 12 something Gat the Spoae
foliows cnsd FEBA—tnt s supposed to be the fronn—that they are o oot oo

dewnwnrd over. The genera. ides s o aave ooseries of prodeillea s e, pleoo-

ments, or whatever you put i ADM in, Tairoy walformis distrbo o coor e ne s

sovvwanted Soodefena, Then veou pat, st rondam, honest-to
demolitieons into only & “raction of those holes, and put oid n
ints the rest of themn. This is o baiidistic sinteh problem thos
samc hole, oab I bet we onn osolve that protlem. The rest o7 tne stors 7or s

o8 voau who fren't strcegio bags i3 to know that these impinecemoerns, the Lo
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lnns realiy being sure thesw ure
Guioout, and you ean pat them all Back in without his Necessarily anowing it Ir 380
f25 0 Xind of stirsotive TCRtUre toome in that it precludes the Puchin proveaure king

N netlon ngainat a singie pro-cmplaced ADA The Special advantage to the 4 merican
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Lroctualiy pull them =0 CulIn sccret withont the Russ
Yo

somanonder i3 that he doesn't have g discontinuity in hig warfnre: e docsn't have both

AULLAT 2nd a4 nonnuclear capabiiity, I' he doosn't get permigsion to fre the raction
Y, 2oy the 19 peroent, of ali the holes, then he can still fire the other og percent and
they nre in abaut the rignt arens. I¢ he does get the "go, "' then that vther 10 percent
hiz ¢ 1ot more effvciiveness.  $o it isn't an either/or, it becomes an add-on or inecre-
ment o the existing capability,

I had one other sldgestion, and that ig that vou could g0 from just plain old
buried mines to POP-up mines. I guess thoge of us in the stratesic aame know how to
Make misegiles that only risc about 100 feet in the air, and it might just be that if you
want to have an enhonceed antipersonnel radiation device as a warhbead, That might be
a better way of doing it rather than having it go off under ground, 1 dontt pretend that
this is o very military, attractive scheme; it simply gives you an exaimple, if you will,
of a way in which the uncertainty of our policy applications might be turned to advantage,
Certainly, looking at it from the other side of that dotted line You have a geverc prob-
lem,

Having looked a 1ittle hit gt ADM's, 1 asiced mysclf a second question- "Why do
the trigzer and the warhead have to pe collocated”" And g guess Itold myseif that they
verll dontt, As o matter of fact, vou could bring the #edapon in by o nuinber of means,
vou could rhoot it in wits an artiilery picce, vou could bring it in with an airplane and
drop it on the peint, vou could shoot It in with a cruise Missile.  You conld do (quite o
fe 1] to all these presurvesed points,  The trick is to know wFen to put it in and
wWhen to Lave it oo per There i a clussical voy todo this, and tha e people and
moolE noining WEOnE vk that sysreny,  The S brouble fa b fhewv oef
if vou want to withrold Bt the fesr ownve b sone
s Gone on belalf of
ol names, The
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uniige v that cur SIOFP will be discharged in response t2 wotios s pertions.

L

s ocomments approach the pollfiends Toust hove T o&sns ot bl 1 s

i et Tor twy reasons: (1Y war gtraregic oree ls pretiy owen oneokmates o0 ot

PR

Trnunoted oy fne Soviets, or at Least very £oon

ceooand {2y 1ne Russ-inns ore
Soing to be very caretul not w trigger sur SIOP so ow to escaote it D oning ther vl
conthme to eonanest tiemseaves noAaoh eowor g booseen thelr sefiones ooty Gl
threshid or 1soribe thom to someone elae. T7 that 's renliy trae, it sceins o me
that wo ore gecciving ourselves ana our allics. T thine that sur S, Do Taree
(s ouniicely B offeet tne course of tacticnl events: [ think it is cheosmtean Hoving
given thot gioomy cutloak, Mo like to say It wouid be nice 17 we hoa the TRBM O ARBA]
farceocohoe:acted, Ithing that one 13 a flexible ciement in thelir force, ana b -coins

to provide an effective anilatera) threat to the survival of NATO. Tk it would be

most encournging i NATO had & counterbriance of her 3w o that shirens, e whiop
would lenve our SIOP capability ‘ree to dead sith the threast to our country, nnaels
the Soviet TCBM “eree. That is not a pluag "or MRBM, it 1= o plea to be honest with
curselves about the extent to which our SIOP i3 realiy pre;ﬁnred L ite coatmliited

agninst two targets, the sum o which is Buger than we can hanate.

DR. VAN CLEAVE

I too have a certain sense of having been here before. T recall sympozia
four to “ive vears ago on Tactical Nuclear Weapoary. Virtually the same opportun-
ities and technology were presented. [ do, however, detect vne change, and that
seems to be a change in receptivity towards modernization of tactical nuclear pos-
tire in the United States. [ den't really know, to be honest, whether this i because
there is a new appreciation of the possibilities and opportunities coupliced with o new
concern over some pelitical and military problems which these types of forves might

solve., or whether it is primarily a matter of the different composition of the audience.
s I

[ don't know whether this was deliberate or not, but I recall a series of symposia held
at Sandia in 1965 that seemed to me, speaking as a political scientist, to have been
badly overlnaded with pelitical scientists, and to have been greatly dominated by a
pronounced firebredl philosophbn. Aly remarks today are going to reflect a tran-
sition perind. [ have been an outside student and therefore a critic of OSD policies

in nuclear wenpons; and, aow that I aom n member of the OSD 5% that I have 20 o'ten
critieized, I still have not prssedt the transition zone. My remarks, therciore,

shouald be thken as personal cones and not ones that reflect, innny sense, OSD ISA
views nnd certainiy not O3D views.  On the other hand, Tam not going to dilute my
owil Views 18 a studoent of tne problem simply becavse Lam now a mevber o7 O5D ISA,
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Buar isthie pon v the wov o provide the deterrent s e I he win to mect oM
efe militaes Gnd petitical prablems tHeog Ve ATC encounteving witl: dizminlly inerens-
iy vepidity © In i View, it icntt Lhe way. My own feeling was Very aell exproessed
Gro D Hudson on Lhiv, this nwerningy, in the statenient thot o wszeful force, al lenst
DD son below e 2o vategic Tencral thermoeonuclear warfare level, is the best deterrent,
Aowent bevond tiar, [ think,  we worked hard te reinfoyce the ineredibility by con-
tinuallv emphnsising nen-use, Az Bernard Brodey once sidd, if we are not guing to
use them the least we can do is shut up about them rather than continually advertige
them,  The theater nuclear force posture certainly didn't deter or help deter anything
in Vietnam, In Europe, Yes, we have had deterrents, bat 1 rather doubt it wag be-
cause of the obsoloscont tactionl nuclear weapons of the firebreak philosophy forced
Upon us, bul because of qur nurirerical superiority in both tactica] nuclear forces and
gtrafezic offensive forees, Now the question ig, how good a deterrent will this tae nuc
posture provide if we ne longer have parity, and perhaps arc inferior in tacticnl and

=
stratesic weapons 2 It might cause a checkimate only. Even with parity, based on
assurced desiruction, which boils down to mutual vulnerability, how credible really ig
eur-current tactical nuclear force and our current deterrent ? The weapons, then, re-
sulted in these caleulations of intolerable or at least unaccepiable (I think one ought to
dizstinzuish hetween the two a little more carefullv than onpe tends to) collateral damage,
s we Kept telling the By ropeans, This reinforced the Incredibility and the difficulty
of use of any of these weapons, which in turn led to problems of policy and strategy,
Views in this area, public and otherwise, respond to the information given and to the
weapons given. T dontt agree that the problem of Eurcpean views about tactical nuclear
wurfare is an unsurmountabie thing= Burcpean views have largely been a mirror image
of our own, Moreover, the throes of the NATO Nuclear Planning Group seem to me a
reflection of concern cver deterrents, Further, T think views change with perception of
requirements and of aliernatives available, Views aren't static in thie sense, It's a
Lrite thing to =iy, but T think the world is changing in relevant waye that have a bearing
Lpon our taetical nuclear policy. T have heard here statemeonty about tactical nuclear
veguirements, and abougt Hectssiry modernization of the stockpile. T think General
Burcbina!ts stitemient was clequent; General Cowan and Dy, Shrefflor poeinted oul new
Vieya of regairemonts, of new Mexible, low wicld, discrin}inate, and, a5 some people

Slods, nuelear cedpons. I think tiv problem is one of zetling bolr the civilinn ;nd
prilinn
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DR. AGNEW

I'd ke to 20 paae b2 owhat Representntive Hosmer seio noowt 2ur oo 3

whit vou mignt enll ruies of engagement, or rutes ol the roso, Trhing e s

have such ruies; I thing we understand thery, Ther hove mode T very voenr ©0s

i7anv aircera’, Tor example, tresposocs Aver om of thelr sirspace, they «i

down.  Such incidents hrove not escalated into an cli-oot puclenr way. [ nove

S M A T

feeling that even 1Y they were roguired o use the nuolear worhend oor Tl
not heve escalated into o nll-out nuclear war.  What they are vssc
applying whatever “orce is necessary to implement whatever sonditions they mave
‘mposed on anybody. [ think that tacticsl wenpons could indewd be employes ihis
way with the vastly superior delivery ssstems which are becoming rovn

very low yvields, and Jimiting the vse of these poarticular weapoas with regora to
geography, and politicai and military objectives. In the nest, we Brve enpoved a
great superiority, certainly in strategic ‘orces, factical forces, sud technology.

[ think Vietnam has made it clear that just & iittle technology gocs s lung wzy b
I think we will no longer be able to refrain ‘rom using all of our toechnology.  If
our political lenders want certain objectives to be pursued in o vertzin way, 0
behooves them to be fully aware of the technologies which our Armen Forces are
going to have to empley. [ doa't think they should essentially tell the military
establishmentl what they want done and how they want it dane; the time has como
for them to stote what political nbjectives are desired, and then let the military
say whether or not they can do it under given conditions.  Then iT it turns out that
the objective can only he attained by using certain types of rechnoalogy, the political

nnle oy doing ls

LET LB, MmUY

leaders must decide whether they wont o continue The aftempt.  Passing on to what
Dr. Wheeion was talking sbout on ADM's, there is one point that [thdng ne didn't
moention, A8 vou are sownre, with our silies in NATO, systems such ns Flonest
John, Pershing, the S-inch howitzer, and metiesl bombs on airers®t, con oo
delivered and utilizes by our cties. They, themseses, onn deliver THE S once L
Presicent o the Taited Stodes noz nu ploea thers oo o as Howover i
a7 ADA s e hrve A :
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Ve been in disagreemont with Geaern) Boetts: pessimism oot a
Turnishing the stockpile, nnd in agrecraent with Bl Van Crene o
SOTI E ) nho ot it We have heard about the nuclenr Wialleye and the nuelony
Condor, s ! chin. Cor Walske may have some other ‘nteresting iteins o WS one
AT v G o Anparentiy starting to refurbish the Factiond nucicor stoek-
plie, s HET T with what, and how fasi. We fna woe aeod something t,
pT oy ¢ farget Govidsitiog snd aceogrs c¥. Then wo neod tactical micloar Wenpong
which will carsy out certain specialized notivities without the collatern effects that
shread aoross e continoent. We want ciennliness, we wani enprt] penetration, and

Pl .
R f!_.

wewant reduced or enhanced radiation, and, in some cAses ot mentioned so Sy
Trwe would e enhnnced thermal. In other areas you'd Like enhanead hlasts, be-
CoUse The enenty might be roving around in a forest, and you'd like to cantront
“hean g ith nothing but big sticks to try to crawl through.  Then ather areas you
aght ke a iremendous light release, blind the appasing forcas for g while,
fEsuming that vou get good enough controi of YOUI own iroops first.  There are - ny
number of specialized features that you might work on. | think, in any CASE, You
have to hold the collateraj effects down and that means holding the vield down. I
st oo’ ke to think in terms of using tactical WEapons o maore than 50 Kilotons,
eXcupt under certain circumstances.  That gets us down now to an aren of iz~
crotencss, into an arsenal of Wweapons that you have some particular uses for, &
yerbvan start to develop doctrine for use, You can anticipate the areas in which
¥ou nlght be using weapons and start to sacquire data oo the geology, the soil Qo=
position, oo, Although I agree with Harold Agnew's theory that voir have to have the
host's as well as the guest's finger on the trigger, perhaps you can't do this with

very limited effect weapons.  Yasterday I asked a leading question o° Major Murtland,

more or ess to build up to this, whatl would he like t, have that he hadn't heard
talked about fately. And he desceribed something that we hadn't disvcarvded, the Davy
Crockett. When you get down to those ranges, I don't suppose that you would take
this host trigger philasophy as seriously as vou would fop dome othor type that
might au mare damnge,
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4 Polaris submarine, deployed in the Mediterranean, was o»%ered os a substitute

for the Jupiter missiles.
DELETED

[ wish [ could share the cnthusiasm *or V/'STOL. [ wish the Martacs well,
and [ hope it works. Perhaps we have now come to packaging the amount o7 power
it takes to get off the ground vertically, but [ don't xnow.

GENERAL BETTS

To paraphrase a2 remark—my pessimism was greatly exaggerated. T fuily
share Congressman Hosmer's belief that the atmosphere has changed, that indeoed
we can refurbish the tactical nuclear stockpile. That was confirmed by the remark
that we are to have approved, or have had approved, Phase III for a couple of
nuclear projectiles. The point of my pessimism was that [ don't see the likeiihood
»° our being able to rhange the political leadership attitudes toward whether or not
there is a clearly definable difference between using a low yield tactical nuclear
weapon and using a large yield strategic weapon. This in spite of study after study
clearly demonstrating that there are definable differences, and one van indeed
build weapons with reasconable accuracy, very low yield, or suppressed radiation
for the appropriate application. Nevertheless, T go back again to the one time
when I thought we had a clear and defendable application in the Korean war, hut the
political hurdle, getting somebody to face up to that first nuclear weapon, was
absolutely insurmountable. Perhaps it is best illustrated by a story told by
nr. Flood in the hearings of the House Appropriation Committee, telling about a
couple of his colleagues discussing the vote on the ballistic missile defense.  One
had voted for it, even though he had been rumored to he against it. So his
colleague asked him, "Did you finally see the light?" He replied,” No, I finally
felt the heat. " [ am a‘raid that is the practical fact of the matter with respect t
the question of tactical nuclear weapons. Yet, T would not change what we are
duoing; [ still believe that to have the right force, properly structured with modern
weapons, with the evident intent to use them, amounts to a great deterrent furce,
and we should do our best to maximize that capability.

DR. WHEELON

[ have nothing to add except to agree with your addendum o my ADM remarse.

[ thing our ADAM paticy is just upside down.
PR, VAN CLEAVE

Just i eouapie of remarks. I agree with Genersl Beits o the Droclem
Changing the politionl cender’s view onthe firebresi. cndd [rgree taet there s oo

Jd1stinction between using very diseriminate low yield nuciear weapons aued oioer
nuciear wenpons. [ don't want to minimize that difflcnily &t oo, [ olg thing toor

there 12 no reason b refuse tr modernize the stocoxpie.




[ want to address Just one thing that disturbed me. It was the statenment

“hat it doesn't moike much sense “or us b, have low vield, clean, discriminate
weapons when the Soviet Union doesn't have them, because the destruction wil, be
the same when we get nt> this type o7 tactica: nuclear trade-of”, Thig smacxs to
me s the argument that symmetry equals stability, cquals advantage for both sices.
Fthink it neglects badly NATO's political advantage in having usable Weapons—
which scems to be triasiatable into a better deterrent, a more credible une because
me can, and theretore probably will, yse the weapons mare cfﬁ'ectively. I think it
ni82) neglects possible military advantages that these might give even ina con-
‘rontation or conflict in Europe.  That depends upon Your own scenario and I am
nut going to get inty an argument an that. You build your own scenarios ‘rom your
W assumptions. I don't think that one can simply assume that a ctertain scenario
will be obtained. I think that there are great differences between these and the
postulated Soviet tvpes of tactical nuclear weapons.  This might, in itself, work
Strongly to our advantage, hecause it might mean that the clear decision to
escalate this qualitatively different type of nuclesr exchange ig lest up to the Soviet
Union, and it is not always advantageous to have this type of initiative. To make
that clear, you might turn it around and ask what we would do if, in a military con-
‘lict with the Soviet Union, we were offered that choice, because the Soviet Union
had presented us with a very effective and discriminate, clean, counterforce
tactical nuclear strike and we had nothing but 30 to 50 kiloton dirty weapons. It
would be a very difficylt decision to make. Furthermore, Tam not sure what the
Soviet Union is or is not developing in thig area, and [ don't think anybody else is
either. I don't think we have any persuasive evidence that the Soviet Union isn't
interested in thig family of weapons.  Lastly, I think the "symmetry equals stabil-
ity" argument ignores the case in which the opponent is not the Soviet Union. I
think we are hung up a bit on the model of the tactieal nuclear war taking place in
Central Europe with the Soviet Union as the opponent. I think we have over-
emphasized, almost ta the point of preoccupation, the tactical nuclear roles in
Europe rather than elsewhere in the world; perhaps thigs reflects some feeling of
fair play that one ought not to use these things againgt someone who is inferior.

I find that very curious.

Audience Questions and Discussion
== > aid Uiscussion

QARW{I\E_(I_}@M_): It seems to me that modernizing the stockpile of tactical nuclear
~eapons is not a great emotional or financial problem. If We spend money on that,
it 1s just money we won't be spending on something else, and we will have a better,
more respensive, better controlled stockpile, However, it won't help the situation
in Furope very much., Our bases there are extremely vulnerable, so that we could
be put out of operation very quickly as an effective force before Using our weapons,
Ao would have to have a different basing structure: the Air TForee requires dispersion
of some kind, or at least the possibility of dispersion, [ certainly avree with Harold
Asnew, that for the nuclear delivery role the V. STOL alrceraft, as the Ge rmans See
It also, is the answer, On the other hand, if onc delivers o ¥eapon once in this
semistrategic manner, one might also ask whether their miesile is not more appro-
priate; and here, too, T can't get very excited about the pessibility or dangers of the
midrange ballistic missile force. 1 think that it would help NATO to grow up if they
had a foree like that of their cwn which threatencd at lcast the Western Soviet Union,
and would make a deterrent very much morc credible than the one which we claim to
supply for the Western Furopeuns,
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will have plan A and plan B—plain A, in ense they don't meet nueleny wer pons, oo
plan B, in case they do. One Lost point—T personaliy don't sce oy unrieslirno.e
fontures in the use of one or more stroategic missiles from the Tnlted States 1o
deliver a nuclenr weapoen for tactical purposes. I thins that 17 we aan hove oo exne-
ditionary “orce of strategic missiles of this type, it is more acceptsbie to cur soten-
tinl enenics and allics snd spectators than if we deploy these things widely all over
the world. 1 weonder whether we are not deceiving ourselves in expecting that the
Soviet Union would not use remote delivered nuclear weapons of this type by long
range rockets to accomplish limited goals.

ROWNTREE (NW(C, China Lake): This is mostly for Dr. Van Cleave. I'd e
to expfess my appreciation to you and Mr. Hosmer for noting whet [ believe to be
the overemphasis on the European situation in this meeting. But I'd 2lso lxe to
point out that sorne of the problems we have been discussing nren’t restricted £ the
nuclear weapons community. They are equally relevant to the conventicnal wenpons
community, in that our primary problem is to so structure and arm our military
forees that we canapply them in conflict situations to bring a soluticnacceptable toas
which the opponent will abide by, too. We weren't very successiul in doing this In
Korea: and we haven't been very succesaful in Vietnam., We were fairly succezasful
in the Cuban situation, and you can find other examples. I think we need to get some
better understanding of how we can use military forces, either conveuntional or nuclear,
to achieve the ends »f the political decision-maker. If we once have that information,
then T would suggest that we in both the conventional and nuclesr wenpons community
can, with our military colleagues, set out to produce the military forces that we necd

VAN CLEAVE: If that is directed to me, I can only agree, but I have ne so.u-
tions for it. I have never been a fan of the graduated deterrents or the condign re-
sponse type of strategy, and I think the first order of buziness is to try nnd worx cut
something that combines conventional and tactical nuclear weapoas in n useful ond
effective military ‘arce, because I don't believe that we are renlly going to see tno
end of the commitment of Americnn military forces=, cven to Souther st Azing, e
lesz to Northern Asia
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Feeiniceland economie l‘OHCtI""ll’]tb on the Soviet Union, Indeed what we have here, ig
oostiin, of Lnents nrainet modepnd “ing our tacticsl nuclear posture in Europe
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n ABAM because the Soviet Tnion wil] react somehow to offset it we ought not to
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[TOSATER: Yo, Itirine Pii Vs Clonve essontdo e e oo sl e el v s

. Q;Lbl.n‘f simte we do bave an fncvediblo stecsplic, Bl ety owe, b -
Coaniee oF fhe desirg e te thl age of fhos weapons inereditico, IDwe et o creallh

o
stookpile, one allewing our Presidont te mame aoeotionnT deols

o wna thar wouad prove effotive intine overalo oo

Lo va=tos Zor Bhm o to mndse 20w Geelensn Beoens i

cod in advance cnnat i coertadn ol

Alzo, wnen vol have, toan extent, pablied
vou e oning to vespond in clain dize et mieloar waws, thon tiore L8
ot e w1l make the decision: be bas proetically done =cin cveneo,  Troix

the iy fhe Sovicts and the Coavmuanists waol accovding fo doetrines,

¥
the situation to a great extent, and It dowes not teave areas o doubt when i sty

gide iz tempted to make a probe that mizbt jet out af hand,

SQUIRE (L. RL) T'd like tc address o comment to Gen. Betbz wiiden

iden that the concoept of ateckpile and modernizing the %toci{pht-—w [aN 7}' hos
of tre chicf concerns of this afternoonts scszion if not of the
not be all-inclusive. It is conceptuaily pozsible that we Cmight get inro & ower v
Clrina, and need a number of ‘.Vr':apon:?, Fr_-ir‘ bevond anything that we con poelitical
stockpile in peacetime, some , perhaps, of a type suitable for larze sesie production,
And woe might not be able to mthdraw any from Europe.

shole meerinr—miy

BETTS: I couldn't quarrcl with toat thesis, althoush there are desizns avoil-
able now tnat one could produce in large numbers and low vields, Aguin it is o
natter of adjusting our priorities. I don't quarrel with the thesls that 1t 1= vers
helpful to have designg of weapons ov ailable that vou don't necessarily go akeud and
produce, The same thing ic true about wenpon systems., b donlt svem to Jet et
support for that thesis.

AGNEW: I think it is extremely important that the people in the Army, CDC,
Naval C'Ee_rlzt‘ion and Air Staff not be inhibited in their planning of doctrine by
existing Phase III'C If they can conceive of certain doctrines that they would like
to implement, but need certain hardvare they should be encouraged to formulate
plans and turn to the laboratories for pl‘r‘)T’OLVpL development, If it = \entuew‘j- tLrns
out to be somcthing extremely worthwhile, they s should so intos production on i 1
helieve this sort of thinking hus really been stifled durinz the lust :ix or eight yeary
Thore were times whoen people from the laboratories mude frips to the f'iv.dh, e

what ana zoing on, cnecursed tire prople thore to think of new fpos Gfoweapoans
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f\’F'_QfE:f}_{ A TR e Ay T ven bnve e SOBTC ROn s that T Pave—tlat
SoIve inon oo Socicely and e onpe In competition with a closed sociely,  The A
Stav arend et CROTCIZC H Pover of thousht trat we have over Lere, thanks o
e frecdom, L liek lge put & oman on the moon, whick has brouzht out and dsed the
e veapon, and made many cther advances, [ justof®er the thought tiat the Wi

st abend {g s Keep zgoing,

AGNE Gener Bcits, perhaps as g comment on voup HOrry, and certainly
bringing i, te face with realifs, I would like to point out thint the fow times thist
nucleur w vLapons Rave heen Used, thev o cre used by a sort or speetal group that wont
and did the job, It g not inconcejvable o me that, rather than using the prosent

technigue of all soldiers Knowing Lo to clean a gun, and alj ¢Ssentiallv kno ~¥ing how

te fire an atomic “apon, perhaps for new 5ystems and now toncepts we should do
what Harr Kinard did, and train a small outfit—call it a special strike command or
special airbernc oatfit, special tompany, brigade, divigion, or whatever ig required,
If vou consider a limited concept like thig, perhaps some of the technology which may
become available ¢an be put in the field a lot quicker than if you go throvgh the normal
20 =ar army cyele,

BETTS: I think that is exoctly right, and that ig what the DCPG did with the
sensor pictTi}e——t}’e;} structured g special force, As that same collection of sensorps
i€ now made available in larcer numbers, we find a req) difference in how they are
used among the many divisions in Vietnam » becauge they have had no chance to be-
come indoctrinated, become trained in all of the maintenance aspects, put supplieg
in the channel, learn the concept of oOperations and evervthing that goes with it, 1
fully agree that it is bossible to do these things cn g specialized basis, I wae stating
the fact that ¥ou have to have some things in being if it is going to be a short war,
You can™ count on suddenly producing them and having the capability just because
they come out at the end of a production line,

WHEELON: Some of 4s would say that is what is wrong with DCPG—no adequate
training or provisions for the operation, The other thing is, I am not sure it ig a bhad
thing to have DCPG FEensors in the hands of untrained or at least unindoctrinated
divisions, because [ think by their experimentation they will find bettor ways to use
themn than we bhy sicists could Imagine when we were doing the technology part,

CfO_TkI‘fB_(é_L_.}U I would like to comment on the modernization of the stock-
pile in terms of improving it gualitatively rather than quantitativelw, Certainly there
Mmay be a need for more of a certain kind of weapon, Angd Fam sure the JO3 figures,
which don™ agree with seme of the OSD figures on #hat is needed in the way of
naciear scapons, reflect the concern for attrition of some of these weapong during
elthor o conventiona? thgazement in Burope or in 4 tactical nuelear engagement,
Hovever, Ti-ink nuehe the mozt important thing we could do right off is to mnke at
least tso qualitative Improvemnonts, One iz in the mobility of the WEAPONS ~ arn
neeple con talk apey: cither long or short range mohile missiles, or certainly nhout
Lo oire putting thews into o VISTOL mode and allowing the possibility of djg-
Persing fewer aireraft bt still having sreater survivability of o significant forec.,
The othor is o oquestion of Immedintely trving to seize Upen the opportunities in ac-
curatre low vicld weapons, and here I think the name of the game i trying to measure
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