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P = g July 23, 1964

MEMORANDUM FOR MR, BROMLEY SMITH

SUBJECT: Notes on the National Security Council Meeting,
sune 16, 1964

The Council met at 12;12 p. m. in the Cabinet Room. The list
of attendees has already been given vou,

(1) The President noted the presentation by representatives of the
Atomic Energv Commission and Department of Defense based on
the written ''briefing for the President - Underground Test
Program FVY !965" dated June 1964 (Part I, Text and Part II,
Charts).

(2) The President was interested in knowing why more tests were
being recommended for FY 1965 than had actually been conducted
in 1964, He was informed that it was largely due to the lack of
any testing whatsoever by the Department of Defense and the
cessation of testing during the summer of 1963 while the test ban
treaty nego.. —o>ns were underway. .Jle also asked about the Soviet
undergrour ' .:s:program,| @b
| rdSEsncy

—

(3) Both Secr=tary Rusk and Secretzry McNamara urged Presidential
approval ol .. underground test pro ram. Rusk urged that the

rate of testinc be maintained at about the same level as had been
followed in _.z !ast months of FY 1¢ _4,

4
| () g)
"'“_._—,- =

(4) The memorandum for the Chairman of the Atomic Energy

Commissic-. -~m Bundy dated Junr "2, 1964, "FY 1965 Underground

Nuclear T- + ~'-ogram,''is a recur. -{ the substantive decisions
by the Pre- =...: at and following th= .iSC Meeting.

Charles E. Jo on
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ATTENDANCE LIST FOR THE 534th NSC MEETING
JUNE 16, 1964, AT 12:00 NOON IN THE CABINET ROOM
OF THE WHITE HOUSE

The President of the United States, Presiding
The Speaker of the House of Representatives

AEC
Glenn T. Seaborg, Chairman
General Delmar L. Crowson
John Kelly
Commissioner Gerald F. Tape
Commissioner John Palfrey

ClA
Marshall S. Carter

DEFENSE
Robert S. McNamara, Secretary
Cyrus Vance, Deputy Secretary
W. J. Howard
General Donnelly
Harold Brown

JCS
General Maxwell D, Taylor, USA, Chairman

OEP
Edward A. McDermott, Director

STATE
Dean Rusk, Secretary
U. Alexis Johnson, Deputy Under Secretary for Political Affairs

USIA
Donald Wilson, Acting Director

BUDGET
Kermit Gordon, Director
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June 15, 1964 CONFIDENTEAL

NATIONAL SECURITY COUNCIL

AGENDA

For the Meeting to be held in the
Cabinet Room of the White House
on Tuesday, June 16, 1964 at
12:00 Noon

Item 1 == FY 1965 UNDERGROUND NUCLEAR TEST
PROGRAM

(Presentation by the Atomic Energy Commission
and the Department of Defense)

. 1583

oo 3 M40

534th NSC Meeting CONFIDENTIAL

NSC Control No., 169
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THE WHITE HOUSE

WASHINGTON

E___%E i June 13, 1964
SANTLIED

£, 12386, See 3.4
MEMORANDUM FOR THE PRESIDENT 13 90 .28/
2y -,.A::ﬁ N . S5-29-22.

3
————————

SUBJECT: FY 1965 Underground Nuclear Test PrOgra.m

The Atomic Energy Commission has requested your approvel in
principle of the FY 1965 underground nuclear test program (both
AEC and DOD tests), and specific approval for the tests planned
for the first quarter of FY 1965, Attached are the formal request
letter from the AEC and a written briefing on the test program
that will be presented by Dr. Seaborg before the National Security
Council,

It is not intended that final decisions on the proposed program will

be taken at the NSC .meeting. The meeting is for the purpose of
identifying and discussing the important factors requiring considera=
tion in acting upon AEC's request after the meeting. A list of certain
of the major issues is included below to assist in focusing attention

on the essential elements. You may want to draw on this list in
quizzing Dr. Seaborg, etal. [hen affenward!, with Youa ‘thlﬂ'ﬂnte
[ b produce & reviged projram,.

The proposed program which will consist of between 65 and 78 tests
consists of the following elements:

AEC weapons development tests
AEC Project Plowshare tests

DOD weapons effects and Vela tests L3 =3 (2)
Tests for the U.K, {a Y62
Total
This will compare with an estimated total‘ Eby the end of
FY 1964.

The direct AEC and DOD costs of the test program in FY 1965 will
be $189.3 million as compared with $171.3 million in FY 1964. The
AEC budget item for weapons development tests for FY 1965 ($117.2
million) is now $13.5 million below the level required to finance the
45-55 tests now being proposed.

s S—
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Since the signature of the Limited Test Ban Treaty, the Soviet
Union has conducted three underground tests which we have det ected.

ISSUES FOR DISCUSSION

(1) Is a more than 50 per cent increase in the number of tests
justified?

The pertinent considerations bearing on the size of the program
are national security requirements, relative emphasis on nuclear
weapons development versus other types of weapons development,
international opinion as to size of the U.S. program, and Con-
gressional opinion, particularly on the Kennedy comuipit tre- I3
lating to ''safeguards, " which calls for a testing rat g ()
shots per year. In regard: to the Congressional attitude it should
be borne in mind that the interested Committees and Members of
Congress will become informed of your decisions almost immediately,
My own MEw S THAT A MODest CuTnAacn RO
(2) Should we conduct tests in the megaton range?  NELOUMEN4T ON
S JTusTiFrep |

Is the requirement for research and development in the very
high yield area sufficiently urgent to justify tests in the megaton
range at this time? Do we really need to have a 50-100 MT device
ready for test within 90 days if the Limited Test Ban Treaty should
be abrogated? When could effects tests using these very high
yield devices actually be conducted since DOD has made no provision
to fund these very expensive tests?

MY GuUEsSS 1S WieE coulD GO SLOWER ON THIF
(3) Should additional funds be provided for the AEC development

program?

An additional $13. 5 million are required to fund the full 45
AEC weapon development shots. AEC proposes to use certain
anticipated savings in weapons production that would otherwise
revert to the Treasury, Failing this additional sum, AEC weapon
development program would be restricted to a maximum of 35

tests. "
CSESC | THink WE (oup MRE moORE AV NG
(4) How tightly should we interpret the Limited Test Ban Treaty?

)

One proposed Plowshare test and two DOD eifects tests are
questionable under the terms of the Treaty. Although they are very




)

low yield, they will produce radioactivity in the atmosphere that
might be detected outside the borders of the U.S.
| thmk These ove not worbh He risk
(5) Should any tests be conducted outside the Nevada National
Test Site?

The program includes one large test next Spring on Amchitka
Island, Alaska, and one test in a salt dome near Hattiesburg,
Mississippi, Both tests are designed to improve our ability to
detect, identify and locate clandestine underground nuclear
explosions, '

Mississ1 P9 Is A RIGHT, | think, but A las ka
has  Droble w. '

’)';k[{ fg

McGeorge Bundy

=SReTET A
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EXECUTIVE OFFICE OF THE PRESIDENT
NATIONAL SECURITY COUNCIL
WASHINGTON 25, D.C,

—SECRET-RESTRICTED DATA— June 15, 1964

MEMORANDUM FOR THE NATIONAL SECURITY COUNCIL

SUBJECT: FY 1965 Nuclear Test Program

Attached are two documents which will serve as the basis
for discussion at the meeting of the National Security Council
on Tuesday, June 16, 1964,

H
Bromley ith

Ezecutive Secretary

Enclosures
(1) Copy of letter to the President from AEC re
WHETSTONE, dated May 30, 1964, trans. four
enclosures
(2) Briefing for the President: Part I - Text and
Part II - Charts, dated June, 1964

DECLASSIFIED .
F.Q. 12236, Sec. 3.4
—SEGRET=-RESTRICTEE PDATA— NI ?0' 273
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NSC Control No, 168
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WHETCTONE PROGRAM

WEAPONS DEVELOPMENT TESTS

To tetter understand the mechanics of underground testing and how

this 1is related to the wespons development program, an explanation

of typical device emplacements used for weapons, FLOWSEARE, or DQD

purposes in their respective test operations is useful.

CZART 1

The first chart shows typical underground test installations. On

the left is = normally stemmed emplacement.

The nuclear device is

emplacea Iz a small canister at the bottom cf a drilled and cased

hole, which is backfilled or "stemmed" with dense material, generally
7ea grevel. The material has never been thrown out by the explosicn.

The center diagram is & view of a large canister includinz typical

A
=

g

emplecement on the right is typical of an installation which employs

=3

used in experiments where it is desired to expose samples to initial

radiation fluxes direetly from the device

-

iagrostic eguipment which might be placed above the device.

Mo
-

a lize-of=-sight pipe to the surface. ZImplacements of this type are

This type emplacement

!5 used primarily toc determine the effects of neutron irrasdiation.

This installation requires several types of closure mechanisms at

varicus points in the pipe to insure containment of explosion debris.

The line-of-sight pipe itself i1s capped at the top. The neutrons

are sufficiently erergetic to penetrate this cap. Experience hsas

shown that subsidence of the area smem the detonation cuts

off the release of radicactivity.should some emission occur in

spite of all precautions taken to prevent it. To summarize, the

SERVICE SET

g el ot


http:stec::.ed

SECRET

major problem of ccatainment rests with a thorough understandinz of
the geology of the_ surrounding area more than it does with the sper;ii‘ic
type of emplacement used in a particulsr test. We have gained con-
siderzbly more insight into this problem since the FIXE venting and
have applied the lessons learned to the p].a.nning _and. evaluation of
all futurs events to provide a higher degree of assurance that no
treaty viclations will ocecur. |

CHEART 2
ke secozd chart sumarizes the numbers of zuclear tests by type and
medium of detonaticn that have been céndu.cted by the United States
Zcr wespons development, DCD and PLOVSEARE which bave occurred since
the Soviet termination of the voluntary test moratorium in September 1961,
as well as those projected for Fiscal Yesr 1965, In terms of total
aumbers of events, the tests proposed for Fiscal Year 1965 are come

reble to those in earlier years when testing was conducted both

ar

fd

underground and in the atmosphere. As you know, early in Fiscal
Year 106k the partizl test ban treaty was initialed. The underground
test program was revised to reflect the limitations of the treaty and

to fulfill safeguard provisions assceizted with our treaty commitment.

The underground test program befor= the treaty vas‘___—_ ] | EL‘?SE

—_—

l — \ The revision increased this number; how=- & &)

ever, the latestart of the series has limited the total number of

tests that could be conducted in this year. Finally, the DOD and

PLOWSEARE prc.grams planned fcr the cemmos fiscal year are expanded.
CEART 3

bl

-rqvicE SET - - A= =7
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The AZC wecpons development progrem plaoned for FY 1965 in the

WEETSTONE series is shown in chart 3 by major research and develop-

ment objective.

The broad nature of each RZD objective along with recent accomplish-

ments and expected achievements in 1965 follaw.

Le

Religbility is a stringent requirement which must be achieved

for each and every nuclear system, and requires the conduct of
oroof tests and safety tests. DProof tests are normally con-
ducted pricr to entry of the warhead into the stockpile and

is the proof that esch final warhead design will perform as
2lanzmed. Safety tests are simulated accidental detonations pew
formed to insure that no nuclear yield will result from accidental

detonation of a warhead. For exampie, during NISLICK we verified

SERVICE SET

— = —_—
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-Equally important is a technical solution to those unforeseen

end unexpected problems, which experience has shown w:l.ll arise.
As much as one-fifth of our total testing effort has been ex-
pended in this area of maintaining, as well as certifying the

relisbility of the wespons currently in stockpile.

9 ([~
A\
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2. DPenetration Ccpability of our warheads for ICEM systems such as

POLARIS, MINUTEMAN. and TITAN, into defended target areas has
become a major wespon design comsideration. To further evaluate
the "hardness" of nuclear warheads, including their ability to
withstand a heavy flux of high energy neutrons, we plan as part
of the undergrownd program to subject appropriate compoments to
the effects of nuclear detonations and determine vulmerability
of the warhead by measurement. Present ICEM warheads must be
considered as "first generation”, in that their design was
determized when relatively minimal consideration was given to
pecetration of an ICEM defénse. A "pew" or "second genmeration”
of warheads is now being developed with the primary cbjective
of enbancing our penetration capzbility. During NIBLICX, de-
sign features which will be incorporated into the next genera-
tion warhead for MINUTEMAN were determined. In WEETSTONE,
several underground vulnerability measurement tests of entire
varheads and re-entry vehicles will be performed, including the
test of the design of integrated re-entry vehicles having the
ability to withstand ez:rm nuclear enviromments. As another
means of improving penetration capability, we are developing small

T 12458

} J In sumary, one of the b 10>

varheads with a big punch,] ( b

major objective areas being pursued in the 1965 program is the
achievement of a greater understanding of the criteria to be

met to achieve maximum penetration of warheads.

SERVICE SET —SECRET —
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During DOMINIC, the last atmospheric test series, several new
concepts were successfully tested which could lead to high yield
3 — .
wespons in relatively lightweight packages. | [ =%
B e e S e 1 1 <
N s
l N
| ol A

e
1)

1 These proven concepts are being

further developed in the underzround test program. Thus far,

the maxdmum yield tested underground 152 ’ We believe

we will be able to successfully test devices with a yleld as
high as 1 MT to 1-1/2 MT underground; then we can fully develcp
advanced strategic weapons in this yield range. 'I.'nese_ state

of the art develomments will permit devices if required (not
engineered weazpons) having a full-scale yield of perkaps 50 to
100 MT, to be designed with reasonable assurance of performance.

Devices can be fabricated to the extent desirzble under the reesdi-
ness program.
Tests wnderground during the NIBLICK series have demonstrated

desizn improvements that correct marginal performance of de=

vices fired in the air during DAMINIC. Further, it has been
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demonstrated that theories predicting achievement of high

thermonuclear efficiencies are sound. The program for FY
1965 is ke;ed. to additional progress in three spéci;ic de=-
sign approaches tG improve the KT/1b ratio. This work 4s
limited to state of the art development and extension of
these concepts to very high yields in e £ficient designs.
Weaponization in the -60-100 MT range would require atmospheric

testing.

Tailored Outputs. This category refers to the development of

weaporns designed to achieve specific weapon outputs, for In-
stance the enhancement or suppression of radiation output.
Thus, the neutron output might be increassed without increasing
yield. Achievement of tailored outputs will permit our
cperaticnal commanders increased flexibility in weapons em-
ployment and wespon system design, particularly in tactical

and anti-pallistic missile warfere systems.

Achievement of significant advances in tailored outputs has
been a most difficult technical problem. Significant ad-

vances bave beem and can yet be made. | : [ rH

H'

e A

o e Raxs

Fie effects of these weapons can
be tailored by enhancing the prompt radiation with a re-
duction in the blast and thermal effects, or by suppressing
the radiation output, with a large reduction in long persisting
redicactive fallout. BEoth of these items offer significant im=

provement in operationsl flexibility. In short, the trade-offs
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are reduced blast, greater radiation, and reduced fallout.

win g’

-

T VECTSTONE ve are plamning to test prototypes of tactical

wegpons for use in ASW, tactical bombs, AEM ayatans and var-

heads for tactical missiles. Further, we ;lm ‘t'.o determine

the performance and effects of reduced blast in & clesn en- ,
hanced weapon, and to explore the possibilities of an e:;hanced

x-ray dEVice.

Advancement of Basic Technology is a continuing objective. IT
is a preduct resulting from maintaining a top-level, well-

equipped and dedicated scientific lasboratory staff. The de-
gree that this objective is achieved provides a degree of
assurance that no new and important nuclear weapon concept is

overlocked or is allowed to lie dormant and remain unexplored.

New concepts require extensive research and calculatiocnal

efforts, and testing offers the opportunity to verify feasibility
of the Enost promising theories. ' We cs;n expect major advances
from ouL" research effort in the future as long as we can main-
tain this ability to test the products of this maeﬁrch. -
perizents in the WEETSTONE series will investigate the feasibility
of such possibilities a.s[ } Tritium decays

and therefore must be replaced in the warhead. Achievement of

|245% _
sl

this objective would considersbly mducn the logistics problm.
Other objectives include the ﬁevel.cpmnt of very lightweight "
primariesh n l Successful achievement of this
objective would provide very small, lightweight high-yield -
wespons for a number of applications. A further objective iz

—SEERET — -
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to produce very small nuclear devices which would produce

yields in the region‘l ) l !125;3(- a3

CHART &4

Chart 4 is an example of the steps, each requiring an underground
test, asscciated with the development of a typical nuclear ﬁea;:on
component--in this case a wespon primary. The first test established
feasibility, and the following two tests proved out an additional

acd new feature. RMurther alterations were requi:'ed to permit use

In the fourth test the

B>
Z-’_IJ i

==
,"I
- I,:PHC.IJ

— f The design must

— N

also meet stringent safety requirements and have these confirmed by

another test. After design adjustments had been made, the required
yield was measured under various cconditions of gas fill of the pit

to simulate stockpile life.

This sequence i3 illustrative of the fact that several tests are
required t? prove ngw concepts. We have tried both ways, that
is, step by step and all changes incorporated in ocne test. The
latter course has not proven successful.

CHART 5

The application of the results of testing underground are shown in

| ——
e e e

| 295%
l 6. {27

{__ FMMOI' cm:pona:ms.'

shown in this cutaway view are (9) the firing set; (21) the fissicn

b ]
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primary; (23) the thermonuclear secondary; \

CHART 6

WEETSTONE I

The details of WHETSTONE I are shown on chart 6. ’

! —— e ———

Characteristic of any experimental program is that same of the planned

‘\ events are interrelated and strongly dependent upon the outcome of
preceding events, and depend.ing on success and failures, ‘changes will

BEICEREC RETREIE
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be required. As in the past, we will provide your staff with in-

formation concerning desired revisions.

DEPARTMENT OF DEFENSE TESTS

Introduction

CEART 7

The most critical problem areas of the nuclear weapons effects program

are: (1) Missile system vulnersbility, from in-silo, through launch

phase and to impact; (2) Electromagnetic pulse effects on electronic
systems and communications; (3) Vulnersbility of naval vessels; (L)

Knowledge of earth shock effects on superhard cammand and control

facilities; (5) Detection and #entification of clandestine underground

Tests.

liot all of these are amenable to solution through underground testing.

But, since the ratification of the nuclear test ban treaty wve have been

studying the results of past tests, together with present Service re-

quirements in . an attempt to isolate the problem areas that can be

attacked profitably by underground teating.‘
CHART 8

TheEF‘I 65 program represents the results of that study and is

in our judgment, a vigorous attack on the problem.

In the nuclear blast effects area we have schedul

1

ranging in ]","
“
!

yield from 4 These events are expected to contribute

significant information on: (1) Verification of design concepts for

deep invulnerable command and comtrol facilities, such as the National
Deep Underground Command Center; (2) The vulnerability of our hardened



e

migsile sites from close in curface detoncstions; (3) To study the
mechenisz of radiation eneryy coupliny into earth, and its effect on
shocl: ezhancement ard ‘transmission; and (%) To study cratering effects
in various depths and earth media which will permit develapmént of

atomic demolition employment techniques.

!_ e ’pla.nned to satisfy nuclear radiation effects re=-
quirements. These will range fmml Pd .

primary objectives heré are: (1) The study of errects of low fluxes

%
R ¥

of soft X-rays upon satellite materials

a
| }:n re-entry vehicle materials, and (2) To proof test eritical = 1
military electronic systems (such as guidonce and control units, firing
end fuzing circuits) and hardened instrumentation for transient
rodiation effects on eleectreonics. qsg
> )/

r& )
The underground test detection area is composed of two events -D b*\ o
( One . will study the seismic signals of nuclear detonations

in a remote.active seismic area, the other is the first of a series to

study the effects of a large underground cavity on seismic signals.
These have application In detecting clandestirze foreizn tests umder a

fotal nuclear test ban.

CEART 9
PTIT CRIVER is designed to study and verify desiga concepts for deen
underground hardened facilities such as a National Deep ti&zd.;erg:'::und
Cormard Center. This event will provide design information o
permit our econcmical cemstruction of a facility which will be gble

to survive repeated direct hits from 100 MT surface bursts.
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RZD 0T - DEEP WZLL are comparison events to study the enhancement of "

o r- ‘ Eane \'.z".
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IIY TCT is a ccmpanion event to the preceding two shots, but studies
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CEART 10
LIONS Te
i
A EHMED %EAT,”_; companion shot to LIONS DEN, is alsoc a study of :
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MUD PACK. We are planning a 2-3 shot series of comtained low yield
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GO DROP 1s impartant for its significance in the event of a nuclear
cc:nﬂ.:!.ct.l_

!

-

—

CHART 11

—

WISE BONE - RATN DROP is a two event series invhichvewﬂlstudyr

N

CHART 12 -

LONG SHOT is to be a fully contained underground muclear detomaticn oan

Amchitla Tsland, Alaska, to provide data for the VELA UNIFORM test

detectlion rrogram. Studies have revealed that, of the 170 earthquakes

£RVICE SET
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occurring annually in the Soviet Union and which preduce z signal larger
thon 10 to 20 KT, zbout T5% occur in the Kamchatka peninsula or in the
Kurile Islonds, Study 6f the seismic waves frcm a known explosion in
that ares will help £ind means to distinguish them frem earthquake

waves. Hopefully, this will allow us to eliminate earthquakes from
censideraticn in the policing of a coamplete nuclear test ban treaty.
Amchitlka is quite close to Kamchatka and seismic waves from LONG SEOT
will travel essentially the same paths to the seismological observatories
in the United Statess This will allow preparatica of travel-time ciuxrves

from that region, resulting in more accurate location of events there.

SALHCN is the first of a serdes of nuclear evemts in Project DRIEZIZ of
the VELA WIFCGRM program. Project DRIZZIE is to be conducted in the
Tatum Salt Dome, near Hattiesburg, Mississippi, to test the decoupling
theory. According to this theory, the seismic disturbance caused by an
usdersround explosion can be significantly reduced, perhaps by two orders
of magnitude, when such an explosion takes place inside a cavity oI
appropriate s:i::e. Verification of this theory would obviocusly affect
owr capability to detect foreign nuclear tests. The SAIMON event will

(e
beL ’ jdeep apd will be recorded at distances of sev=-
eral thousand miles. This will estsblish the nature of the seismic e

i v
signal generated in this enviromment. Two small dﬁmﬂmq,i | b‘\k

lu.ll follow, one decowpled, the other tamped, providing v g

data to compare tamped and decoupled shot conditions. A further com-

parison of the results of SATMON with the) j
_d 2
event will permit extrapolating to a;L 'bondttion.
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PLOWSEARE FROGRAM

Introduction

The unique nature and low cost of the energy available from nuclear
explosives indicate a great potenmtial for thsir peaceful use. Our
FLOWSHARE Program is directed toward developing this potemtial. We
are examining three types of peaceful uses: (1) nuclear excavation
including digging barbars, and canals; (2) wnderground engineering,
which includes mining, oil recovery, and water rescurce development;
and (3) various sciemtific investigaticns which can be conducted caly

with nuclear explosives.

CHART 13
Chart 13 shows the breakdown of the PLOWSHARE Program with the mumber

of detonations proposed for Fiscal Year 1965 under each category.

Nuclear Excavation

Qf all the possible peaceful uses for nuclear explosives, nuclear ex-
cavaticn is the most straightforward, the most widely known and shows
the greatest econcmic advantages. It appears that in large excavation
mrojects, such as a trans-isthmizn canal, costs can be reduced several

fald by the use of nuclear explosives.

CHART 14
The crater farming process begins as shown in the top sketch with the
heat melting the rock back for scme distance and completely volatizing
the rock. The next sketch shows the shock wave shattering the rock
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in the vicinity of the detomation and the gasmssmseqmﬂ:ngm
cavity. The cavity then grows more rapidly toward the surface a:anal
the resistance of the earth above the point of detonaticn is less than
the pressure in other directicns. This process contimues mtilthe
swuface of the earth is pushed up and breaks and quantities of rock
are ejected. Then, much af the broken rock remaing within or falls
back into the crater as shown by the sketch at the bottam, emtrapping
well over S0 per cent of the radicactive debris that has been produced.
This is cne of the phencmens which assures us that nuclear excavaticn

can be dane safely.

ticnal safety can be provided by developing nuclear explosives
wvhich derive only a small part of their epmergy from the fisgion process,
which creates radicactive fissicn products while deriving most of thelr
energy from the fusicn process. Such explosives are known as clean

devices.

CHART 15
Mwomasmmmmmmmw;wtmkm-
sible are illustrated by these fallout patterns. The cne cn the left
gide is a scale drawing of the fallout pattern of the 100 KT SEDAN ¢
eratering event. MMMehadatatalﬁeEdmmﬁth

e
! Jnm fission. Since SEDAN we have mceamﬂlv tested

-r_

a%Edevice,ﬁthi' }r:usian. mmraunntpatmnh

at the bottam shows the fallout which would result if SEDAN wers

conducted with this cleansr device. With additicnal testing, we think
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a device can be develcped with fission regardless of 6 | ‘@
i 1
total yield. With such devices, the amount of radicactivity produced

andreleuediaessmtiﬂlythesmregardleaadth&sindm
explosion. This is illustrated by the top fizures cn the chart. Thus,
device development 15 an important prerequisite to a muclear excava- -

ticn capability.

We are planning three to five device development tests in Fiscal Year
1965.

In additd antominimu.ngthemmt of radicactivity reaching the sur-
face by the use of clean devices and the entrapment inherent in the
crater forming process, there are other techniques which probably can
be develcped to enhance the entrapment of radicactive materials umder-

ground.

CHART 16

This chart illustrates cne of these techkmiques. {

~h

6\
= &
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This "down-the-hole"” technique can be partially investigated by deeply
burded detcnaticns, ome of vhich is scheduled for the end of Fiscal |
Year 1964 and another in Fiscal Year 1965.

In addition to developing cleaner devices and means of keeping radic-
active debris underground, we need to learn mcre about cratering teche-
ndogymdthediaﬂihmmurthemmmotmm

the atmosphere.

CHART 17
The series of figures on the left illustrate the kinds of cratering
experiments conducted in the past. The fizwre in the center illustrates
Project Sulky, which is propesed for executicn next winter. Sulky would
invelve the detonation of a 100-ton all-fissicn device. This device
would be emplaced so that no more than the equivalent of 1 ton of
i'iss:i.m mroducts would escape to the swrface. If technology permits,
debris impacticn might also be undertaken in comnection with Sulky.
Gaseous tracers such as tritium would also be added to the device so
that the escape mechanism and distributicn characteristics of gases in |
cratering detonztions can be studied. After the Sulky results have been
evaluated and correlated with the status of development of clean devices
and debris im;:actd.mteehniques,otheressmialmm.sinm
cratering program can be designed and propesed. The kinds of experi-
ments required are illustrated by the sketch on the right.

If the recammesndaticns of the recent State Department repcrt concerning
internaticnal observaticn and cooperation in owr muoclear excavatdon

aFRVICE SET —Sj qT
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program are adopted, we would propose to develop plans for and carry

out an internmational cbserver program in conjunctiom with Sulky. Since
ve hope to execute Project Sulky next winter and since the planning and
implementaticn of an internaticmal obsmmmwmﬂdreﬁuﬂ:e sev-
eral months, we propose to submit our plans for Sulky for consideraticn

800T.
The econcmic paycff for muclear excavatiocn is tremendous.

CEART 18
This-chart lists a few of the mare than 100 projects for nuclear exca=
vation which ha.'re been suggested throughout the world. In addition to
the wide geographical distribution of potemtial projects, this chart
also indicates the wide variety of purposes they would serve. Neither
the devices nar the technology are available to undertake any of these
mrojects at this time. The capability to undertake small and simple
rrojects can be developed in about three years. The capability for
large projects such as the trans-isthmian canal which is cwrently
under study will require about five years.

Underground Engineering
Much of the woarld's natuwral resources exist underground. The concenw

traticns and locations of these rescurces are such that for many, their
recovery is very difficult or not possible or economic by comventicmal

Fractwring or breaking-up the envircmment of these resowrces is cus of
the principal means forr facilitating their recovery. Based cn data

==l indalnl
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ecquired principally from previous tests, such as HARDHAT, it appears
that muclear explosives can be used to sccamplish this fracturing,

CEART 19
This shows a sketch of the effects which have been observed frcm the lq’a\sﬁ
e

HARDEAT event. mm-mL }mmm- @)

mte -

Many mineral, gas, and oil resources are found in or near limestones.
Since the extent of the effects depends largely ocn the type of rock in
which the detcnation occurs, we are proposing a 10 XT detomaticn in
limestcne next year. The decampositicn products of limestone are appre-
ciably different from those of granite. Therefore, investigaticn of the
effects of a deeply buried nuclear shot in limestone is an essential
rrerequisite to using muclear explosives in the recovery of these

resources.

Smdmapmicatimm&hmbmmmtﬁemm
engineu'ing\ca:temmlistadnnthecbrt. We have had sericus dis-
cussicns with varicus indusirial and local goverzment groups about each
of these and expect to receive cne or more proposals foar cooperztive

experiments o demomstraticns in this area within the pext 12-18 months.

Scientific

A nuclear explosive has many properties which make: it a valuable research
tool. Qne of these properties is the very large newtrcn flux produced.
These neutrons can be used to bambard target materials szo that new
isctopes of existing elements and probably even new elements can be

SERVICE SET | _STE-C & pe
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formed. We have conducted several tests directed toward this objective
end have achieved some success. We believe we now can design a device
vhich will produce rare or mew isotopes and have, therefcre, planned
cne such experiment in the first quarter of Fiscal Year 1565.
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PROBLEM AREAS

(1) Missile system vulnerability, frow in-silo, through launch phase and to impact.

(2) Electromagnetic Pulse effecls on electronic systems and communications.

Vulnerability of naval vessels.

(3)

(4) Knowledge of carth shock effects on superhard command and control facilities.

Detection and identification of cluandesblne undersround Leslo.

(5)

I )
— ‘,_Ll;l S
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Area of Interest

Blast Effects

Ligdiation Effects

Underground Test
Detection

DOD UNDERGROUND NUCLEAR
PEST PROGRAM FY 65

12 TESTS
No. of
Tests Yield Primary Objectiye
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NITED
STATES

LATIN
AMERICA

AFRICA

AUSTRALIA

ASTA
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NUCT.EAR EXCAVATION PROJECTS

SELECTED LIST OF
_-“‘-

California

Alaska
Al abama-

Mississippl

Central

America

Brazil

West Coast

Tunisia
U.A.R,

West Central

Vlestern

Thailend
Philippines

Israel

11 « Canol connecting Gulf of Agquba and Mediterrancan
- ll

Highvay end railroad pass Uhrough the Bristol Mountains

Part of the West Lide \later Conveyance Sysbem

Connection of Opiridon Lake directly to the ocean

Divlde cut for the Tennessee-Tombighee Canal

0

Sea-level canal across bLhe American Isthmus

Development of the Sso Francisco river basin

Harbors at Avica, Chile and other locations

Chotts Canals to connect Mediterranean with inland

Qattara depressions for transportation, power, and

mineral resowrce development

River diversion wnd development of the NHiger-Volta

river basins, involving seven countries

llarbors at Geraldton and olher locaotions
Developwent of Ord River wvaler resource and storage

facilities

Canal across Kra Isthmus

Canal across Luzon Islend

R ER

H—— & —

153


http:AtJSTnA1.IA
http:Ca.no.ls

=3 APPROXIMATE
| _BOUNDARY OF
COLLAPSE CHIMNEY

~— FRACTURES —a

" PRODUCED BY | i _ 2. Bl

DETONATION '__ '

bai'i |

T \\.‘/\ﬁ;x
83

APPROXIMATE
"\ : RADIOACTIVE

__ CAVITY aounon; 7~ N/._-:

g ] t DB l)l i e B
=, f—xl l'. S L) A .'—(‘ —-lm: ~—'-}"""‘"{ 2
. w\‘$ | | [EAEaa gt ‘% ' COLLAPSE :
RSB Ste At RUBBLE |

'L

¥

. GLASS i1 5
‘ e 5 — N \ r .,- 3
| S A TR
} = 4 | b $ v g 45; el r"""""?"
— _L-.".’ .._i, a'ﬁnuu\ulu .i)q,»“m# ;





