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July 23, 1964 

MEMORANDUM FOR MR. BROMLEY SMITH 

SUBJECT: 	 Notes oo the National Security Council Meeting, 
.:~ :.e 16, 1964 

The Council met at 12 : 12 p. m. in the Cabinet Room. The list 
o f a ttendees ha& already been given ~rou. 

(l) The President noted the presentation by representatives of the 
Atomic Eneq:v C on:ur..ission and Department of Defense based oo 
the written 11 b :- ie.f:.ng for the Preside~t - Underground Test 
Program F Y ! 965" dated June 1964 (Part 1, Text and Part Il, 
Charts). 

(2) The Pre sident was inter e sted in knowing why more tests were 
being recom..-;i ~nded for F Y 1965 than had actually been conducted 
in 1964. He was in.formed th.at it was largely due to the lack of 
any testing whatsoever by the Department of Defense and the 
cessation of te s~ng during the summer of 1963 while the test ban 
treaty nego ~: :_J.ns were underwar . .ie also asked about the Soviet ~ ~ 

undergr~~- .'- : S- -pro'8.r.a.r:nJ > l t.l...­~ 
1• d 

(3 ) Both SPc:-:::ary Rusk and Sec:-etc..::-y McNaniara urged Presidential 
approval o: :_ ,_unde r ground te st p::-ei ,· :a.m. Rusk urged that the 
rate of testin r? be maintained a t about the same level as had been 
followed in -- . ~ !ast months of FY l ~ .4. J 

(4) The memorandum for the Chairman of the Atomic Energy 
Commiui<' · ! - ~ :-n Bundy dated J unt> · 2 , 1964, "FY 1965 Underground 
Nuclear T · , - , · og:-am, 11 is a rec _, ~ - f the substantive decisions 
by the Pre - ::- . - ~ at a.nd following:.~ ~ .:sc Meeting. 
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ATTENDANCE LIST FOR THE 534th NSC MEETI.l~G 
JUNE 161 1964, A T 12 :00 NOON IN THE CABINET ROOM 

OF THE WHITE HOUSE 

The President of the Unite d States, Presiding 

The Speaker of the House of Representatives 
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Glenn T. Seaborg, Chairman 
General Delmar L. Crowson 
J ohn Kelly 
Commissioner Gerald F. Tape 
C om.missioner John Palfrey 

CIA 
Mar shall 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, Direc tor 

STATE 
Dean Rusk, Secretary 
U. Alexis Johnson, Depllty Under Secretary for Political Affairs 
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Dona l d Wilson, Acting Director 
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Kermit Gordon, Director 
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June 15, 1964 

NATIONAL SECURITY COUNCIL 

AGENDA 

For the Meeting to be held in the 
Cabinet Room of the Vlhite House 

on Tuesday, June 16. 1964 at 
12:00 Noon 

Item 1 -- FY 1965 UNDERGROUND NUCLEAR TEST 
PROGRAlVI 

(Presentation by the Atomic Energy Com.mission 
and the Department of Defense) 

534th NSC Meeting CONFIDEt~IAL 

NSC Control No. 169 
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THE WHITE HOUSE 

WASHINGTON 

June 13, 1964"'''~............----.-........1~ · 

r.o. :..::])(;. !: x . ·. i 


MEMORANDUM FOR THE PRESIDENT - Xli 9o- J8/ 

p' L---t:J . ,. • . ~. ....~, ' · • ' , r : 


SUBJECT: FY 1965 Underground Nuclear Test Program 


The Atomic Energy· Com.mission has requested your approval 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 ts 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 ma.y want to draw OZ! this list in . 
quizzing Dr. Seaborg, et al . TV\~ c.J.t.e..t-.c.:,c.·vrl, wpf\ '1""" ~"'- t"'AJ.\~ 
l c_c,.,.. pv-0~ '4-(.c. o- r e.vi~ fr o~r~ . 
The proposed program which will consist of between 65 and 78 tests 

consists of the following elements: 


AEC weapons development tests 
AEC P r oject Plowshare tests 
DOD weapons effects and Vela tests 
Tests for the U . K . 

Total 

This will compare with an estimated tota{,..____.~.. y 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 developm ent tests for FY 1965 ($117. 2 
million) is now $13. 5 million below the level required to finance the 
45 - 55 'tests nc:>w being proposed. 

"!if I I 1i f§Hi' t,... _ _._._________1..· 
SEAVICf: ;:,t I 
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Since the signature of the Limited Test Ban Treaty, the Sovi et 

Union has conducted three undergr ound tests which we have detected. 


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 secur ity requirements, re.Lative 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 com{itm: nt r~ ­
lating to "safeguards, 11 which calls for a testing rat = _ )~ 
shots per year. In regard: to the Congressional attituae it should 
be borne in mind that the interested Committees and Members of 
Congress will become informed of your decisions almost immediately. 
fl~ Ow ,'J f/ ct: If\) rS 11-f 1,1 A /ft O:) t: :.i; CL·"i 1~,.;. c I'\ F ~~' t\i\ 
(2) 	 Should we condllct tests in the megaton range? 1~E<...J·V1 N 1 €tv'1y1I 'O1' 

I S .:r~ TIFt fD 
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 sinc e DOD has made no provision 
to fund these very expensive tests? 

My '~ •$ we- ' o\/ L l) Ge s L.O ~E~ OA1 TJ.l t .$ 
(3) 	 Should additional funds be provided for the A E C 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 p r ogram would be restricted to a maximum of 3 5 


tests . l ilf1AIK ~ ( DU<.$) ~e hfl O~E: j A.\J Jl\l tj 

(4) 	 How tightly should we inter pret the Limited Test Ban Treaty? 

One proposed Plowshare test and two DOD effects tests are 

questionable under the terms. of the Treaty. Although they are very 


#!.;'Ji?'.iSl ~ 1 
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low yield, they will produce radioactivity in the atmosphere that 
might. be detected outside the borders of the U.S. 

· t th•"lt ~e. A..~ M+ l.UI~ ~ r{sk. 
(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 . 

fr\1~~1~$ f t'ft 
}\.-. p<oblf! ~· 

McGeorge Bundy 

,. 	 lA91H±:T2~ 
~~................._.~ 


- -~------~--~~~--~~-~~-



EXECUTIVE OFFICE OF THE PRESIDENT 
NATIONAL SECURITY COUNCIL 

WASHINGTO N 25, O .C. 

SEC!tE1-RESTIUC I ED :OAY/t - 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. 

1-.--- ~ . ~ - '-fl 
B;~:ru~~~"'-

Executive Secretary 

Enclosures 
(1) 	 Copy of letter to the President from AEC re 


WHETSTONE, dated May 30, 1964, trans. four 

enclosures 


(Z) 	 Briefing for the President: Part I - Text and 

Part II - Charts, dated June, 1964 


DECL\SSTFIED 
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~...APO!~S DEVELO?.IBNT TESTS 

To be"tter understand the mech:mics of Wld.erGI"OUXld testing and how 

this is relnted to the weapons develop:ient program, an explanation 

of typical device emplacements used for Yea:pons, PLOWSHARE, or DCIO 

-purposes in their respective test operations is useful. · ' 

CHART l 

~e :-:.=s'ti chart shows typical under~ound tesi:; installations. On 

<;;he le:'t i.s a. nor.:.ia.11.y stec::.ed e:izplacement. Tbe nuclear device is 

~::zp l~ced ~~ a smai: canister at the bottom of a drilled and cased 

hole , ·,1hich i s backfilled or " stemmed" With dense mai;erial, generall:r 

;ea .;r::?.veL The ma'tier1al b.as never ':)een thrown out b y the explosion. 

~e ce:rter diagram is a viev of a. l .::i.rGe canister .. ::.c lt:d:i~ typical 

diaG=l:)Si;ic equi:;oeni: which r:li.;;ht be placed above t he device . Tl:e 

emplace:::ient on i;he right is typic:ll of an insi:;allation ;.1hich employs 

a li=.e-of-sight pipe to the surface. Emplacements or this type are 

~sed in exper:il::J.e~ts where it is desired to expose samples to initial 

r~iation fluxes directly from the device. This type emplacement 

~s used pril::.arily ~o determi!le the e~ects ~ neutron irradiation. 

This installation requires several types of closure mechanisms at 

various points in the pipe to insure centainment of explosion debris. 

The li::ie-of- s1ght pipe itseli" is capped at the top. The neutrons 

are sui'i'icientl.y energetic to penetrate this cap. Experience has • 

shown that subsidence of the a.."'"ea, surr::i1md1-g the detonation cuts 

off the release of radioact!vity . should some emission occur i:1 

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

SEF!V/CESET 
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03.jor problem of conta.in::ent rests with a thorough UDd~ of 

the ~olo~ of the surroundin; area more than it does With the speci.1"1c
- . 

ty:pe of emplace:nent used in a particular test. We have gained con­

sider~ly more ios16ht into this :problem since the PIKE venting and 

have applied the lessons lea.med to the pl.azmic.g :md. evaluation of . . 

all future events to :provide a higher degree o~ assurance thnt no 

trea~y violations will occur. 

CHART 2 

:l:e seco::.d c!:a.rt summar.!::es tbe nUI:lbers of nuclear tests by type and 

!Iledi:.=n of detonation t.ha't have been conducted ·cy the United States 

:::= ~:ea.pons developz:ent, DCD and PLOWSHARE ·.1bich bave occurred since 

-:.be Sovie~ tenn.ination of the voluntary· test moratorim in September 1961, 

a s well as those projected for Fiscal Year 1965. In ter::n.s of total 

;:::t::lbers of even'ts , t he tes'"ts :pr olJosed ~or Fi.seal Year 1965 are ccm­

pare.ble to those b earlier :rears when testing was cOllducted both 

tt-:ner~und and in the atmosphere. As you know, early in Fiscal 

Year ~964 the .:Partial test b<ln treaty was initialed. The underground 

test ?rou::-azn was revised to reflect the limita1'1ons of the treaty and 

to fulfill sa;feguard provisions associated with our treaty commitment. 

Tl::.ec: undercround. test program be~ the trexty' vas.f 

J The revision increased this number; 

i 1 

how­

; 2-<fSB 

~· i {~) 

ever, the late start of the series has 11.td.ted the to'tal nuz;lber o-t 

tests tl:at could be conducted in this year. F1nal J y, the DOD and. 

PLm!SEARE programs planned fer the coming f~scal :Jf!U are e.-:p3Ilded. 

CP.A.1lT 3 

SERVICE Ser 




The t:::.C weapons development pl'C~ planned for FY 1965 in the 

WHETSTONE series is shown in chart 3 by r.:ia,Jor -research and develop­

ment objective. 

'!'!le broad nature of ea.ch ne:D objective along with recent accomplish­

ments 3Ild. e.."qlected achievements in 1965 follow. 

l. 	 Reliability is a stri:l.gent requirement which must be achieved. 

for each and everr.r nuclear system, and requires the conduct of 

; roof tests and safety tests. Proof tests are nomall.y con­

dt:eted pr!or to en:trJ of the warhead into the ~tockpile and 

is the proof that eac~ t'i!lal warhead design will per:for:n as 

:;>lanned. Sat'ety tests a.re simulated accid.ental detonai;ions :pe:P.. 

f or::ied to insure that no nuclear yield will result from accidental 

detonation of a warhead. For example, ~_ NIB.LICK we verified 
--·~ 	 ·­

4·--;i,t1..: 
t Z.~5~ 

(::> . : t.4 

I 
I 	 J 

·-	., 
· Equ:illy import:an~ is a technical solution ~o ~bose unroreseen 


and une.."q)ected problems, which experience has shown will arise. 


As much as one-fit'th of our total testing ettort has been ex­

pended in this area o'f :nainta1n1ng~ as well as certL.~ng t he 


rella.billt".r of the weapons cu:aentl.y in stockpile·. 


SEAV/CE S/!7 	 ­
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2. .Penetrntion Cc."Oability of our warheads for ICEM systems such as 

POLARIS, MnIU'llWJl. aDd. TIT.All, into defended. tar;et areas has 

become a mn,jor weapon design cousidera.tion. To turtber evaluate 

t be "hardness" of nuclear warheads, including their ability to 

withstaz:ui a heavy flux of' high enert;r neutrons., ve plan as p~ 

of the Wld.ergrotmd. program to subject appropriate components to 

the effects of nuclear detonations and determine vulnerability 

of the warhead by measurement. Present ICBM warheads must be 

considered as "first generation", in t hat their design was 

determir.ed when relatively mini ca.1 consideration was given to 

pene~tiori of an ICBM defense. A "new" or "secom generation" 

of var.heads i s now being develo.Ped with the prt:nary objective 

of enhancing our penetration capability. Duril:lg mLICK, de­

s1gn features which will be incorporated into the next genera­

t1on warhead for MINtl'mv1AN vere determined. Ili Wm:tl'STONE, 

several underground. vul.nerabillty measurement tests of entire 

wa.r.teads and re-entry vehicles w:f:.ll be performed, illCluding the 

test of the design of integrated re-entry vehicles having the 

ability to withstand erlre:ie llllClear enviroments. As another 

means of improving penetration capability, we are developing small 

warheads with a big punch, 

( 
/­

major objective areas beillg ._pursued· in the 1965 program is the 

achievement of a greater umerstandil:lg of the criteria to be 

met to achieve max1mum :penetration of .warheads. 

SERVIC~SI:T 
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3. Eir:h Yield Caoabilit" for the U. s.f 

During DOMINIC, the last atmospheric test series, several nev 

concepts vere successfully t ested vhich could lead t o high yield 

. 1- ., ~ ~ 
, 1 ~-; - . 

I I l(.)i
,; f ' 

. . 
\ These proven com:epi;s are be~ 

~~-----------------------f urther developed i n the t.Ulder~und. t est program. Thus far, 


the =xi::nm yiel.Ji tes~ed. ~gt"Oucd 10 lie belie.., 


we T..7111 be able to successfully t est devices with a yield as 

hi6h as 1 Ml' to 1-1/ 2 MT underground.; then we can fully develop 

a.dyanced strategic veapons in this yield range. 'l:hese state 

of t he, art developments Will :permit devices ~ required (not 

e~neered weapons) ha.vi:lg a :full-scale yield of perhaps 50 t o 

100 MT, to be des1 gc.ed vith reasonable assurance of performance. 

Devices can be fabricated to the extent desirable under the readi­

nes~ program. 

Test s underground. dur..:ig the NIBI.ICK series have demonstra"t;ed 


design improvements that correct marg:f cal perfomance ot de.. 


vices fired in the air during DCMmIC. :Further, i t has been 
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dei:o~tr:ited thnt theories predicting ochievement ot hi~ 

ther::lOnucle:ir efficiencies are sound. The pro;rsm tor FY 

1965 is. keyed to additional proc;ress in three spec~c de­

sit;n nl'l'roa.ches to improve the KT/lb ~atio. nu.a work i.s 

limited to state of the art development S.Dd extension of 

these concepts to very high yields in e tticiei:rt desisca. 

Wea.:ponization in the · 6o-100 MT range vould require atmospheric 

testi~. 

4. 	 T:lllored Cutouts. This category refers to the development of 

weapoc.s de:Signed to achieve specific weapon outputs1 for !n· 

stance, the enh.ancez:ient or suppression of radiation output. 

Thus, the neutron output mit;ht be increased w1thout increasing 

yield. Achievemeni; of t~lored. outputs will pemit our 

operational ccmmanders increased fle.xibility in veapons em-

L ployment and weapon system design, particularly in tactical 

and anti-ballistic missile warfare systems. 

Achievement of siga.11'1cant adva.nces in tailored outputs has 
\ 

been a most ~cult technical problem. Significant ad­

vances have b~ and can yet be made. ) 

-==----~==----=-=-..-::!} The effects of these weapons- can 

be tailored by ~nhancing the prompt rad.:1.ation. with a re­

_,._ duction ill the blast and thei-mal e~ects, or by ·SU!Jllressing 
I 
I 	

the radiation output, Vith a large redw:tion in lo%18 persisting 

radio.active fallout •. Eoth ot these item.a otter sign1f1c:ant im-

SERVJCESET 
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·, 

! I .I are reduced. blast, 

I 
r : In Wm:TSTQ.NE v~ are plMni ng to test prototypes ot tactical 
l 

I veai:ions for use in ASW1 tactical bombs 1 A:aM qstema aZld var­
"'I 

hend.s for tactical missiles. Fm"ther, we plan to deteniin.e 

t he perfomance and ettec:ts o~ reduced blast in a clean en­

b.anced weapon, and to explore the possibilities at sn enbmlced 

X-ray device. 

5. Advancement of Basic Technoloey i s a continuing objective. I t 

i s a product resultil:lg from mainta1n1ng a top-l evel, well-

equipped and dedicated sci entific l aboratoey statt. n:ie de­

gree that this objective i s achieved provides a degree of 

assur:mce that no ney and important nucl ear weapon conc:epi: is 

overlooked or is al.loved to lie dormant mld. remain unexplored. 

New concepts require extensive research and calculational 

efforts, and testing otters the opportun:1ty to verify f easibility 

of the most promising theories. We can expect major advances 
\ 

f'ram our research ef"tort in the :tuture as long as we can main-

t ain this ability to test the products of thi3 research. Ex­

p er-!:lents in the WHETSTONE series will investigate the :feasibi llt y 

of such possibilities as[ J 'lritium decays 

and t herefore must be replaced. 1n the warhead. Achievement of 

t his objective would. considerably- reduce the logistics problez:i. 

Other objectives include the d.evelapmmt ~ Vf!!rY' lightweight -.....­
primaries~!.!:;-__..;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;....;;..11successf'Ul. achieVenient of this- · 

objective would prov'ide Wey' mnsl J' 1..18lltn1ght high-yield 

weapons tor a number o~ spplicaticma. A t'Urtber objecti.ve i s 
ERVICESEi SE(C-~IET 
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to produce ver/ small nuclear devices which would prod.uce 


- llA~ 

yields in the retP.on{( -1 ~ , \ l <O.J 

CHART 4 
) 

Chart 4 is an example ot the steps, ea.ch requ:iring an uaderground. 


t est, associated W1th tbe development of a t)ipical nu.clear weapon 


ce:Iponent--in this case a. wea:pon prj.ma17. The tirst test established 


feasibility, and the following tvo tests proved out an additional 


and new feature. Further alterations were required. to permit use 


}In the fourth test the 

12..fLr 
(o , I-----======------ ~ 1 

L.--====--------------------------1J 
,..

The design mus~ 

also meet stringent safety requirements and have these eon:r.tmed by 

another t est . Atter design adjustments bad been made, the required 

yield was measured under various cooditions of gas fill of the pit 

to simulate stockpile life. 

rus sequence is illustrative of the f a.ct that several tests are 

required to prove new concepts. We have tried both vays, t hat 
\ . 

i s , step by step and all changes incori:iorated in one tesi;. The 

l atter course has not proven succes.s.ful.. 

The application of the resul.ts of testing unde:rgroucd. are shown in 

....___________________________________________.t Ma,Jor ccmpommts • 

sho~ in this cutav117 view are (9) the ~ set; (21) tm fission 

.. ::§JE<CJitET 

http:resul.ts
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---------------------r, {.p~~J; (23) ·the thermonuc:lenr secondary; ' 1 .J 

I 
CHART 6 


The details ot WHE'l'S'l'ONE I are show on chart 6. f 

I• -

Cbaracteristic ot any- experimental program is that some of the p.l.mmed 

events are interrelated a:cd stronglJ" dependent upon the outcome of 

precedi.ng events, 
"<'c=lVJCESET 
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be required. As in-the past; we vill provide your statt Vith in­

formation concerning desired revisions. 

DEPAR~ OF llEP'EtiSE TESTS 

Introduction 

The most critical problem areas ot the nuclear vespons ettects pro#Sll 

are: (1) Missile s:;stem vulnerability, tram in-silo, througti launch 

phaze and to impact ; (2) Electromagnetic jnll.8e e:ttectn on electronic 

syste?:iS and commtmications ; (3) VUlnernhility of naval vessels; (4) 

Knowledge of earth shock effects on s\Il)erhard coznmand and control 

f~c!l1t1es; ( 5) Detection and jdent~1cat1on of clandestine underground. 

tes't~. 

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

But, since the ratif!cation of the nuclear test ban treaty we have been 

st~ the results of pa.st tests, together nth present Service re­

quiremeni:s in ,an attempt to isolate the problem areas that can be 

attacked profitabl.y by und.ergroUZld testing. 

ClIAET 8 

The~ jFY 65 pro(;r'Sm represents the results of that study and is 

in our jud,:;nent, a. vigorous attack on the problem. 

l -:..1 r-~ 
In the nuclear ·blast eff'ects area we have scheduled[_ }rai,gtng in I~· /-------"-"! I ~ 
yield trom[ J These event~ are expected to coutribu-ce 

1" 
'-"·.) 

significant 1c:format1on on: (l) Verification of design concepts ·for 

deep invulnerable cnzmnand and control facilities, such as the National. 

Deep Underground Commam Center; (2) The vulnerability' o't our hardened 

~PVICESET 
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ci~sile ::;ite~ f.:-c:i close in cur!:ice deton::::.t1on~; (3) ~ 3tud~,r ~~e 

=iec.!':::nis::i of r::.d.iation e:ier~ couplic..:; into e~, 3lld its effect o~ 

::;hoc!-: e::.!unce::e=.t and 'trans?:li~sion; and ( 4) To study crnter:i.!:l& e.ftacts 

in vm-ious depths and earth media which will per.z:it development of 

ato::lic demolition employment techniques. 

r - fplarmed to satisfy nucle:ir r2.diation etrects re­-
1.;.;;;;qui __ _ _ [ ~!!"'-_-!re~.=r;;em=e-n_t_s. Thes_,e Will range f'rcm.._____ !!!!' Our 

~rima.ry objectives he~ are: (l) The study of ef'rects of low :fluxes 

of soft X-rays upon satellite materials{ J. 
[ ffen re-en~ vehicle m:l"t;erials , a!ld (2) To proof t est cr!.tical 

millt~J electronic systems (such as guidance and control units, t!ri~ 

end :tuzi:lg cL""'Ct.:its) and hardened instrumentation for trm:sieni; 

radiation ef'fects on electronics. ~58 
• l~ {V

D (~ , 
The undergrouna,. test detection area is composed of 'two eveni;s b 1\ "-: 

.L[_______] One . WilJ. study .the seismic sigria.ls o"f nuclea.r dei;ona.tions 

i n a. re?!lOte .active seismic area, the other i s the first of a series to 


study the e~ects af a larr.;e UDde:r~tmd cavity on seismic signals. 


'l'!lese have appllcation i.n detecting cJ.and.e.st:1J: forei;;n tests under a 


t otal nuclear test ban. 


CHART 9 


P!LE tBIVER is desiQled to stl.:d.y and ve~ desit;:i concep"ts for de~ 


u::derui.ound. hardened facilities such as a National Deep Underground 


Com::ond Center. This event "#ill provide design 1n1"om.at1on to 


perm. t our econa:ncal construction o'f a facil.1ty -whic!l will be able 

to survive repeated direct hits tram 100 MT su:dace bursts. 

~FRVICE SEl' 
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~~ :!OT - n~· ~.u::r.t are comparison events to study the ellb&ncei:.ent of 
 ., .. 

Trr! TOT is a coz::rpanion e vent to t he preceding two shots , but studies 

-
CRART 10 

LIO~!S D:::N. 

( ­
•2-J 

- -- ~!__~ ~,.,~cm.Panion ~,; :o lf~~' is also a study o~j 
.'· 

\ (­
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MUD PACK. We are planning a 2-3 shot series at ccmta:llleci lasr yield 

events/ 
r 

- CRAm ll 

GtIM DROP 1.s impartant tar i ts sign11"1cance in tm! event at a. nucJ.ear 

can1'11ct. 

- r 

WISK BONE - RAIN DROP is a two eveJit series ill vh1ch n vill studyr 

LONG SROl' 1a to be & :tull.y ccmta:1.ned t:md.ergrgmld. nnclear datcmsticn on 

detec:tiou program.. Stud1.es have reveal.eel that~ ~ tlla rro earthquake.a 

~ERVICESET §JECJRJEJr 
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occ~_:ig annually in tbe Soviet Union and vbich l':"Oduce a. sigial larger 

th~ 10 to 2J KT, about 751' occur i:1 the K.3mch3tka peninsula. or i:l the 

Ku...~le Isl.:l::.d.s . St~ ot the seismic vaves from a known e:cplcsion 1n 

that ares. will help t1Ild. mc<ms to distinguish them !rem earthquake 

waves. Hopefully, tbiz will a.l..law us to eliminate ea:rtbquakes !rOI:l 

consideration in the policing of a cc:cplete nuclear test ban treaty. 

Amchitka is quite close to Kamcb...~ and seismic vaves trm LO~ SHOT 

•Jill t~vel essentially the same paths to the seismological observatories 

i n the United States• This will allow preparation of travel-til:l.e curves 

f::-oo. that =et;ion, resulting in l:lOre accurate location of even1=s there. 

SAU.101f is the f"l'-rst of a series of nuclear e7ents 1n Project DRI3BI.Z of 

the VELA UND"CRM :program. Project m:rnrarz is to be car.ducted in the 

Tatum Salt Dame, near Hattiesburg, Mississippi, to test the decoupling 

theor/. Accorii::lg to this theory, the seisd.c disturbance caused by an 

unde:-.;:-ounC. e.""q?losion can be significantly reduced., perhaps by two orders 

of magnitude, wen such an e.."q?losion takes place inside a cavit-.r of 

e;ppro:t>r!ate size. Verifi.cation of this theory- would. obviously a:f"fect 

our capability to detect foreign nm:lear tests. The SALMON event will 

b~ Jaeep mid will be :recorded at d:1st"'1Ces of sev­

eral thousand. miles. 1h1s will establish the nature of the seismic: 

s~ generated in tins env.!.:t~. !!lo - JJ detcmati""'!t j 
[ }n.11 tollow, one decoupled, the other tamped, provid1%18 ., 

data to compare tamped and decoupled sboi? cond1t:1ons. A turther cam­

uarison of the results of SALMON ~th thd 
• , ti J 
event will permit extrapol.atillg to J; J}ondition. 

fri;::;-=-----· 
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Introduction 

The unique nature azid lav cost at the ene:rgr ava1 J able traa micl ear 

explosives indicate a great poteutial. tar their peacetul use. OUr 

PLOwsllARE Program. is d1rected :toward denJ.ap1Jlg tb1.a potential. We 

are exezn1n1ng three types ot peacet'al usu: (l.) mv:lear e:zcavatiOD 

includillg digging barban, and canele; (2) ~~. 

vbic.h 'iDc1udes m1D1ng, oil rec0V'e1'7, and nter resource development; 

and ( 3) various scient1t1.c inveatigat.icma which c:an be ccminc'ted only 

with nuclear expl.oaivea. 

CBARr 13 

Chart 13 shows the breakdown at the PLOWSRARE Program with the mmiber 

af detcmat.1ans propoaed tar Fiscal Yeu 1965 under each categcey. 
.. 

Nuclear Excavation 

ar all the possible peaaet'ul uses tar nnclear ~ives, nuclear ex­

cavaticm 1a tbe moat 1~arvard, tha meat v.f.del1' lmom and allows 

the greatest eccman1c a.civantagea. It appeaza that in large e%C&vat1cm 

:projects, slJCh aa a t:z:w-istlml::1.zm c:aml, cmta cmi be Z"ed.lJced severai 

told by the use at zraclear exp.loaj.ves. 

CHAllr l.4 

The crater :tarm:i.ng lln>C••• begins aa ahotm in the top sketch with the 

heat melting the rock back tar aam' diatm:r::e &Ad. cazzpl.etaly" volat1 z1Dg 

the rock. b next aklrtch ahon 'the shock wave shat'tar1.ng the rock 

http:shat'tar1.ng
http:tarm:i.ng
http:t:z:w-istlml::1.zm
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1ll the vici:iity at the detODation and the gas _pressures eacpmd1ng the 

cavity. 11le cavity then grew mere rapidly toward the sur.tace a:1.nce 

the resistance o:t tho earth above the point of detcmatiazl 1a laaa tbaD 

the pressure 	in other directions. ~ process continues m:xtil the 

surface of the earth 1s l'\lShed up and breaks and qmmti.tiea at rcc.k 

are ejected. 	 ~, muc.h o:t the broken rock rems1na within or tall.s 

be.ck into the 	crater aa shown by the sketch at tbe bottam, eut:ra~ing 

veil over 90 	per cent at the radioactive debris that has been produced. 

Th1s is one at the phenomena which assures us tbat ll'Cclear acava1i1on 

can be done sately. 

A.dd.iticnal safety can be provided by deve.l.apillg mmJ ear explosives 

which derive acly a sman part of their e:IJl!rg:/ trom the fission process, 

which creates radicact1ve fission prcducts while derivillg most at their 

e:JU!rg:/ f'rc:m the ras1cm process. SUch e:xp.l.osives are kn.aim as c.lean 

' 

The progress we have made and tha addit:2nna1 1mprovewent ve th1llk pos­
' 

sible are illustrated lJy 4theae talloat lBtte:rm. 'n1e an.e cm the lett 


side is a scale drarillg ~ the fallout pattern o:t the lOO R!I! SEDAN t 


crateril:lg event. ~ SEDAll devi.ce had a total. yield. at 100 X!I! vith


[ 	 :Jr... fission. Since SEDAll we have mas~. tested 
! ..._. 

a 90 KT davice, w1~sicm: '!he other tal.l.otit pattern ._ 

.. 	 at the bottom shows the :!al.lout 'Which vcmld result 1:t SEIWl vere 

ccmducteci vith this cl esner device. Yi.th add:i~ anal test1zlg, w think 

erP'nCE SET 
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~==~==::. Hj ~ ~·z 
a device can be developed vithl ~:tissicm regardless at ' , l ~ 

total. yield. With aUch ·devices, the amount at radioact1v1t)" produced 


and. rel.eased is eaaent~ the same regardless ~the size at the 


expl.osion. ~ is W.WStrated by the top figures cm the chart. ~, 


device devel.opment is an impartam; prerequisite to a mclear excava.­

t1cm capabil1ty. 


We are planning tllree to t1ve device devel.opmem; tests in Fiscal Year 

1965. 

!ll a.ddition to m1n1rzr! zing the amount <:If radioa.ctivi'ty reac:h1ng the Sur• 

face by the use ot clean devices and. the entrap:nent illherent in the 

c:-a.ter :tOl"llZ1J:lg precess, the.re are other teclmiquea which :prob~ can 

be developed to enhance the entrapme:at ot radioactive ma.terials under­

ground. 

Cll'ARr l6 
i

Tll1.s cha.rt ill.ustrates one ot these teclmiques. / 

'. 
' 

. l· ­
I ;..~ <;g 

le . I (1o 

lr==-----------;;;;;;;;;;;;;;;---.---.-~-----------~· . 
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'rh1s "dovn-the-hala" technique can be part1ally :b:ml~ b7 defrPl7 

buried detcmatiana, ~ at ..mi.ch 1a sched11Jed tar the em at 1'1.acal 

Year 1964 and another 1n Fiscal Year 1965. 

active debris underground, ve need. to learn mare aboat cratering tech­

nology and the cliatr1buticm at the Vf!!r7 sm&ll. amaunta ot clabria reacMng 

the atmosphere. 

CRAm 17 

The series of rigm"es an the lett ilJ.ustr&te the ldnds at c:rater1ng 

experjlzl.ents canducted in the past. The 1'1gu:re in the center 1.llustratea 

Project Sulky, Wic.h is proposed tar execution next vinter. Sulky voald 

invclve the detonation of a 100-tan all-tisaicm device. ~ device 

would be emplaced so that no mare than the equivaleut of l tan at 

fission products vould escape to the sur.f'a.ce. Ir technol0B7 permits, 

debris 1.mpacticm migb.t also be undertaken 1n ccn:mect:1.an vith Sulky. 

Gaseous tracers such as tr:i.tium voul.d also be added to the device 80 

that the escape mechanism and d:1.str.ibut1cm characterist1cs at gases 1:n , 

cratering detacatUms can be studied. Arter the SUllcy results have been 

evaluated and correlated vith the status at development at clean de'f'icea 

and debris 1m:pact.1an techniques, other essmrt1 a] experimmrta 1n the 

craterill8 program can be desigced and proposed. The kinda at exi>e:r1­

ments reqllired are ill.u.strated by the sketch cm the r1gbt. 

ERV!Ct:SET §JE£1lUE/If 
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program are adopted, ve wculd propose to deveJ..op plans tar and~ 

out an 1nternat.1omJ. observer program in ccm.JimCticm with SuJ.k7. S1:a.ce 
' 

ve hope to execute ProJect Sulky ne:t wi:zter am. since the pi enn1ng am 

implementaticm at an intenlatian•l observer program would. reqaire sev­

eral mmrths, w propose to submit our plans tar Sul.ky' tar ccmaid.ez'aticm 

soan. 

CltARl! 18 

This::cllart lists a tw ot the mare than l.00 proJects tar m 1cJear exes.­

vation vhich have been &U8g'ested throughOtit t he varl.d. In add1t.1an to 

the wide geograpbica.l distribution at potential projects, th1a cha:n: 

also indicates the v1de variety at purposes they wuld serve. ?leither 

the devices nar the techno.1 ogy a.re avail.ab.le to lmdertake SZJY at tbue 

proJects a.t this time. The capability to tmd.e:rtake amall and simple 

proj ects can be develaptd in about tllree years. b capab1H:t7 'tar 

large projee'ts auch as the trana-1.sthm1an canal Yh1ch 1a currently 

Uld.erground Eng:fneerillg 

Much ot the varl.d's natuz:oal reacnzrces exist uadergz-ound.. b cancen­

traticms and. l.oc&tUm& ot theae resources are such that tar .'!lJIJZl.7, their 

means. 

the prillCiJ>&]. means 'tar tacilitat1ng tha1r recovez3. ~Hed. cm data 

SERVICESET 
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acquired pr:incj.pally tram previous tests / such aa mmme, it appean 
-

that nuclear explcsivea can be wsed to accc:apliah t1t1a ~. 

Th1.s shwa a a.ketch at the ette<:ta which have beflll obaeneci :rem the ~ ~~ 
. -------~ I~ \~)

HAIIDRA!I! event. mum~ was ,,_ ~oum m_ 0 ' · ... 
granite. 

MaDy milleral, gas , and oil resources are tcnmd in CIZ" DaZ" ljmeatcmes. 

S:ince the extent ot the etteets depends largel.T cm the tne at reek in 

vhic.h the detOl'lation occurs / we are p:roposillg & lO C! detcmaticm 1u 

l.1mestone next year. !I21.e deccmpos1t10n products ~ llmestane are appre• 

ciably ditterent :tram those ot granite. 'Eleretare, i:vut1gat1cm ot the 

ettects of a ~ bur:ied. mic 1ear shat 1u limastcma 1a an eaaeDtiaJ. 

prerequisite to \laing zmcl.ear explosives in the recon1"J' ot these 

resources. 

cuasicms vith va::icm 1naust::1.al and local guum !liiF"t groups about ea.ch 

of these and expect to receive cme ar mare propoaala ~ar cooperative 

Scienttl'ic 

A nuclear explosive haa ~ propertUs v:b:1ch ma 1t a valmbJe research 
. 

tool. One ot thue properties is the Vf!lr'7 large msuttan t1ux proiueecl. 

EAVJCESET 
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tor.::ed. We have cond.ucted several tests directed toward this objective 

and have achieved acme ·success. We believe w llO'll' can design a dev1ce 

one au.ch exper1m.emt in the first quarter ~ Fiscal Year 1965. 
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PROBLEM AREAS 

Missile system vulnerability, frou1 in-silo, through launch phase and to impact . 

(2) Electromagnetic Pulse effects on electt·onic syst ems and conuuunications. 

(3) Vulnerability o f naval vessels. 

( 1 ~ ) Knowled~e of cnrth shock effects on ~upl."!rho.rc.l. co11u11011tl 1mu t:ontx·ol facilities . 

(5) Detccl;ion end Hlt!ntifJcul:i vn uf c l undl!S l.J 111.! 1111<l .:: 1·JnJ1t1'11.l L...;;;l.:; , 
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ALLUVIUM 
 ROCK 
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~ ~ - "I -:" J' ·• ' " • ' " • .,.0.4 Kt 

BASALT ( 10 DEVICES) 
20 Kt . 
ROCK 

••t" 
( 5 DEVICES) 

.02 Kt, CHEMICAL 
RO CK I Mt 
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I- 1000 ft. i 
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(/') SELECTED LIST OF NUCJ.EATI C:XCAVA'l.'ION PHOJEC'l'::im 
J.J 	 ~-s 
0

lfll tJNI'l'ED California • IJiehwey and rol l rorul 1Ja~:... t.ln·ough the Brist o l Mountains 
(/) 

!:'l S'l'A'rES • Part; oi' t he \'/est Gide \later Conveyance System 


Aloska · Conn~c t i o n of !:.i11il'iclon La\.:e directly t o the ocean 


/I.] abomo.­

Mississippi • Divide c ut f or tbe ·r~nnessee-Toinbigbee Conal 

LATIN 	 Central • Sce.-l eve l canal across the American I sthmus 

AMERICA Ameri ca 

Brazil • Dcve l oprnent of the oao f>'rancJ sea rive r busin 

West Coast · Harbors nt Ari ca, Chile and other l ocutions 

Ca.no.ls Lo connec t Mediterranean with inland 

U • .A.R. Qattara 

AFH ICA 	 Tunisia Chotts 

depresnions f or transportation, power, and 

mJ nct·al re sou.l'ce dcve1.opment 

We s t Central • Hlver diversi on urnl dcvc l otiincnt of the Uiger.-Volte. 

river b nstns , involving seven countriee 

AtJSTnA1.IA 	 West ern • Harbors at Ccrald ton o.ud olhcr l oco.tions 
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