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_ 7 ' r'?s"'~- __ -_=___.- \_‘~<. 1.‘“ TREAIX BANKING, NUCLEAR WEAPON. TESTS IN THEAT§@_PI£ERE,.;IN mum smcr no unnnz wmza.The governments of the United States of America, theKingdom of Great Britain and
Northern Ireland, and the UnionSoviet Socialist Republics, hereinafter referred to as the "0parties",Proclaim:|.ng as their principal aim the speediest possachievement of an agreement on general and complete disarmamestrict
international control in accordance with the objective(\\> 1Unitedofriginaliblent umierB of theUnited Nations which would put an end to the armaments race andeliminate the incentive to the production and testing of allweapons,
including nuclear weapons,Seeking to achieve the discontinuance of all test expof nuclear weapons for all time, determined to continue negotthis end, and desiring to put an end to the contamination ofenvironment by radio-active
substances,Have agreed as follows:ARTICLE I.1. Each of the parties to this treaty undertakes to prohiprevegt, ani not to carry out any nuclear weapon test exploaiother-“explosion, at any place under its Jurisdiction or con(a) In
the atmosphere, beyond its limits, including outeror underwater, including territorial waters or high seas; ormg(b) In any other environment if such explosion causes raddebris to be present outside the territorial limits of the stunder
whose jurisdiction or control such explosion is conductis understood in this connection that the provisions of thisare without prejudice to‘ the conclusion of a treaty resultingpermanent banning of eJ.l nuclear test e1plOBi0!18|
including.allexplosions underground, the conclusion of which, as the partistated in the preamble to this treaty, they seek to achieve.Q. Each of the parties to this treaty undertakes furthercarrying out of any miolear weapon test
explosion, or any othdescribed, or have the effect referred to, in paragraph 1 ofARTICLE II.1. . hany proposed amendment shall be submitted to the depositary Gowhich shall circulate it to aJJ. parties to this treaty. Theif requested
to do so by one-third or more of the parties, th-explosion, anywhere which would take place in any of the envirtkinds oflesionsiationsman ' sbit, toon, orol:space,inactiveateed. Itsubparapin thesuches havemore torefrain from
causing, encouraging, or :Ln amr way participating ,' ein, thr mlcleonmentshis artAny party may propose amendments to this treaty T e text o' rVSIHIIIBnteafter ,to9-IVaph8BIicle .fste deposi ary



_ 2 _governments shall convene a conference, to which they shall invite allthe parties, to consider such amendment,2. Any amendment to this treaty must be approved by a majorityof the votes cf all the parties to this treaty,
including the votesof all of the original parties. The amendment shall enter into forcefor all parties upon the deposit of instruments of ratification by amajority of all the parties, including the instruments of ratificationof all the original
parties.ARTICLE III.1. This treaty shall be open to all states for signature. Anystate which does not sign this treaty before its entry into force inaccordance with paragraph 3 of this Article may accede to it at anytimao2. This treaty
shall be subject to ratification by signatorystates. Instruments of ratification and instruments of accessionshall be deposited with the governments of the original parties -the United States of America, the United Kingdom of Great
Bitainand Northern Ireland, and the Union of Soviet Socialist Republics -which are hereby designated the depositary governments.3. This treaty shall enter into force after its ratification byall the original parties and the deposit of
their instruments ofratification.4. For states whose instruments of ratification or accession aredeposited subsequent to the entry into force of this treaty, it shallenter into force on the date of the deposit of their instruments
ofratification or accession.5, The depositary governments shall promptly inform all signatoryand acceding states of the date of each signature, the date of depositof each instrument of ratification of and accession to this treaty,
thedate of its entry into force, and the date of receipt of any requestsfor conferences or other notices.6. This treaty shall be registered by the depositary governmentspursuant to Article 102 of the Charter of the United
Nations.ARTICLE IV.This treaty shall be of unlimited duation. Each party shallin exercising its national sovereignty have the right to withdrawfrom thedtreaty-if it decides that extraordinary.events,.rélatsd7toothe subject matter of
this treaty, have jeopardieed¥theLsuprée"k; Vinterests of its country. It shall give notice of such withdrabalto allcother parties to the treaty three months in adiances ' YARTICLE VThis treaty, of which the English and Russian texts
are equallyauthentic, shall be deposited in the archives of the depositary governm4ants.



K ——-———————-~> V__ ti _/  /"*- . ' . ’ rK-3-Duly certified copies of this treaty shall be transmitted by thedepositary governments to the governments of the signatory andacceding states,In witness whereof the undersigned,
duly authorized, havesigned this treaty.Done in triplicate at the city of Moscow, the fifth day ofAugust, one thousand nine hundred and sixty-three.2_I{‘= \3
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uCTu§ER, 1;7} SEEKINGTHE CUMMISSIUN’S COMMENTS UN THE PRESENT STATUS QF THEwE HAVE RECEIVEU THE LITERATURE AND SLELITTLE REASON TU UEPART FROM THE ASSESSMENT IN THE
ENCL¢SEuREVIEW PAPER "CURRENT STATUS QF CIVIL ENGINEERING ARU MINERALRESUURCES DEVELUFMENT AFPLICATIONS UT PEACEFUL NUCLEAREXPLUSIUNS" DELIVERED BY OUR DR. A.P.w. WILSUN
Tb THE FUURTHTHE PEACEFUL USES OF ATUMIC ENERGY INSEPTEMBER 1971. BUT THE FULLOMING WILL SERVE Tb UFUATE THEINFURMATION CONTAINED IN THE ABOVE PAPER." - ‘ 1 ' » k,  ' “" 7TU:
FUREIGN CANBERRA LI~'*~ °"*'“" ""“‘“"‘1 “M__ . ’_ ,  _FRUM. ATOMCUM swmzv :3/_,‘, LE; ,4 /17 ') [<1/Q-c_ ’ iE“EAEC M *“~ u“ _, V, L » ‘_ ' . ,¢~C-I1.E. if €,__‘_,_MJ ,4‘ ¢= = .-4 :14/,--<_ “I”= Ecg,If~a.~i<-<-£/< I‘—*7*—~‘E .>;_-
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-.-1--I-= |u- .- - ~ I -  F :" _'-_":_'II|:__-I .__w £1.-. ‘ M I I . ._ I - _, — . - 4 - 4.w, ~w*f* "- ' THE OlHER‘MAJOR_USER OF NUCLEAR EXPLOSIVES FOR PEACEFULPURPOSES IS THE SOVIET UNION WHICH IS BELIEVED TO
HAVE/"ONDUCTED SOME 16 MAJOR PROJECTS SINCE DR WILSON’S SURVEY, AI _i - _§_,__ii__i...MUCH HIGHER LEVEL OF ACTIVITY THAN IN THE U.S.A. DETAILS OFTHIS RUSSIAN WORK ARE UNAVAILABLE
BUT IT IS KNOWN THAT IEARLIER USES INCLUDING DAMMING OF GOBQES, xxx EXCAMATINGCHANNELS FOR RIVE S, AND STIMULATION OF OIL WELL FLOW. THIALL CONSISTENT WITH THE KJEW THAT
THE_RUSSIANS REGARD NUCLEAEX“ ' ES AS A USEFUL CIVIL ENGINNERING TOOL, DESRLTE THE RS ISREST-PLOSIVRICTIONS ON USE IMPOSED BY THE LIMITEUTNUCLEAR TEST BAN TREATY_______
__________ LOF 1263.FINALLY THERE HAVE RECENTLY BEEN RENEWED REPORTS UF APROPOSAL TO CONSTRUCT A SEA LEVEL CANAL ACROSS THE IS HMUS Oii *\ii—_-’——-—F KRATIN THAILAND USING
NUCLEAR EXPLOSIVES. SUCH A CANAL WOULDPROVIDE AN ALTERNATIVE SHIPPING‘ROUTE BETWEEN THE INDIAN OCEAND THE SOUTH CHINA SEA AND WOULD OBVIATE MUCH OF THE USE NOMADE OF
THE STRAITS'OF MALACCA AND THE SUNDA STRAIT. IT IS I IREPORTED THAT A GROUP OF EXPERTS FROM THE UNITED STATES, EUROPEAND JAPAN MEETING IN TOKYO IN JULY, 1573 REACTED
FAVOURABLYTHE PROJECT. JAPANESE INTEREST SEEN SEEMS TO BE BASEDANTOON THE REDUCTION IN SHIPPING TIMES FOR OIL TANKERX \TANKERS FROM THE MIDDLE EAST TO JAPAN. THE
COMMISSION HAS ‘ASKED THE COUNSELLOR (ATOMIC ENERGY) IN TOKYO TO ENDEAVOURTO OBTAIN A REPORT ON THE OUTCOME OF THE ABOVE MEETING. IIN SUMMARY, THE COMMISSION yIENs THE
DAMPENINGEFFECTS OF INg3E5§§g_§Ng1ggNNEN1AE_§gN1E3N ASSOCIATED WITHTHE PEACEFUL USES OF NUCLEAR EXFLOSIVES'¢S BEING N25; TiggfFsE1 Ev INCREASED RESOURCES FRESSURES:
PARTICUEARLY INRESPECT OF NATURAL GAS AND MINERAL ORES. SOVIET INTERESTSCONTINUES UNABATED.WE TRUST THE ABOVE COMMENTS WILL BE EF SOME ASSISTANFROM : F.L. BETTFOR
CHAIRMAN AUSTRALIAN ATOMIC ENERGY COMMISSIONMESSAGE SENT 1u.1U.7311.30%FOREIGN AA62UA1 \~_ W ATOMCOM AA2U273 _ ACE.



—~ wuyc J‘ I"' _‘fII .IIIII“r> -H._.L., IHL PLUWSHARE PROGRAM IN THE U.S.A. HAS BEENGEPCSED STRONGLY BY THE ENVIRONMENTALISTS wHU FUR SEVERALYEARS SUCCEEDED IN HAVING SUBSTANTIAL
CURBS PLACED CN IT.RECENT y HOWEVER THE EMERGENCE OF THE ENERGY CRISIS IN THEJ.S.A. HAS PRODUCED RENEWED SUPPORT FCR THE FLCWSHARE PROGRAMFRCN THOSE WHO SEE IT AS A
MEANS CF xmmxxxxxm ALLEVIATING THEu.s. BALANCE OF PAYMENTS PROBLEMS (AS WELL AS FUEL RESERVES}BY ENABLING ACCESS TO VERY LARGE AMOUNTS OF NATURAL GAS CONTAINEDTN IMFF
CUS RCCK FORMATICNS. CONVENTICNAL FRACTURINGTECHNICUES CANNCT SUCCESSFULLY STIMULAIE FLOW FROM THESEUEPOSITS BECAUSE OF THEIR DEPTH AND FCRM, BUT TESTS, TWC CF
WHICHWERE DESCRIBEL IN DR WILSCN’S PAPER AND ANOTHER, XRXNXBKXNEN(”RIC bLANCE") WHICH WAS DCNE SINCE AND IS STILL BEING EVALUATED,HAVE UEMONSTRATED THAT NUCLEAR
EXFLCSIVES HAVE A GCCD CHANCE Cf____________ _________ENABLING THE ECCNCMICAL RECOVERY CF SOME BEL TRILLIUN CCBLLEECUBIC FEET OF SAFELY USAELE GAS FROM THESE IMFERVIDUS
RCCHFDRNATIONS OVER TNIQE THE CURRENT PRCVEN RESERVES OF NATURAL GHSIN THE u.s.A." ' CTHE MAJORITY CF FLCWSHARE ACTIVITY I5 IN THE GASSTIMULATION FIELD AND INTEREST IN
GOVERNMENT AND INDUSTRY ISKEEN. LEGISLATION IS UNDER CUNSIUERATICN TU AUTHURISE THEUSAEC TO PROVIDE NUCLEAR EXFLOSIVE DEVICES FOR CCNNERCIALPURPOSES.EVENSO THE
CPERATING BUDGET FCR rRUJECT FLUWSHAREWAS CUT FROM ITS lu72~73 LEVEL CF SUS 0.? M TC $US 3.¢ N FLR1?73"7A, NC FUNDS HAVING BEEN ALLCCATED SO FAR TC THE NEXTGAS STIMULATION
PROJECT "wAGONWHEEL", DESIGNED TO TEST THEEFFECT CF SEQUENTIAL FIRING IN VERTICAL ARRAYS, A TECHNICUEEXPECTED TC IMPROVE THE ECCNCHICS CF NUCLEAR GAS STIMULATILNHWE
UNDERSTAND THAT THIS CUT RKK REFLECTS NLT SC MUCH A REDHCTICNCF CFFICIAL INTEREST IN RLOWSHARE A3 H DECISICN WITHIN THE USAEC, TRWTIN THE LIGHT OF SOME RESTRICTION UN ITS
FUNDS AND WITH THE WISHTC ATTRACT FURTHER PUBLIC SUPPORT FOR THE FRCGRAM,TU PROCEED AT A STEADY PACE WITH PLCNSHARE HHILE INCRE~SINGEFFORT IN SOME OTHER FIELDS, EG., THE
FAST RE;CTLR IRCGRAH.HOWEVER, THE FLCHSHARE rRCGRAM SUBSEUUENTLY RECEIVED AN ALLCCATICNCF SUS U.6 M FCR EXTRA SUPPORTING STUDIES CV CUNVENTICNALFRACTURINC
TECHNIQUES.THE OTHER SIGNIFICANT FIELD CF PLCWSHARE INTERESTIS IN THE RECOVERY OF LOW GRADE COPPER CRES BY IN SITU LEACHINGFOLLOWING NUCLEAR FRACTURING OF THE ORE BOUY.
THE TECHNICUEWAS DESCRIBED BY DR WILSON AND CONVENTIONAL INTEREST IN ITRKKKKXZ REFLECTS THE SIEADY DEPLETICN OF ECONLNIC G\ F II I I I F I-IF I "QBE_iN_Ig_Q;§iA% AGAIN INDUSTRY IS
PARTICIPATING WITH THEGOVERNMENT IN THE TESTS. \CT.‘‘DF71ZUI, -. v-- -rz.I _ _,=.=»~:._ _-_-.»_|;Y<‘-5-Q-1€""5l§"€I;‘='r . ‘I; __..-lr I-J I r-HIT-",':h"~'P" -‘I "I"-S." I‘ I I I IA-'IIIIT I



1\ff!(la, .M<:*§@’***”* ~./ FOREIGN AFFAIRS ’ _ W: s x :,.7_s“JE1-<" F7FILE NohmnmmumumumumnwDATE....17.£;Xx..‘.Z::.rc.‘x.1972 ............ .._ I I pSUBJECT /=/co:-.10 Energy\ .FOR.....ii§?L. ............... ..   '-~'11=<>n or the
whois acting for Clubs in the latter‘: absence overseas,called this morning to discuss outstanding aspectsof the nustralia/Japan/IAMA trilateral agreement.He mentioned acme othvr matters in confgggngefor our information on{y.
"“"'”~*(a) Last wr.-<4: fir. Ljwartz nroposed toCabinet that sir Philip Baxter'sterm be extwnded from anril to thend of tin ynnr. dvbinat rejectedthis and decided that thorn shuuldbe no extension.001198:Act ‘g Secrataryt;/glakeneyA\1
(b) it his "1nivtcr'n direction, =i1sonis working on m re~ir@it of the5 Atomic gnorgy logialation, 1n'particu1ar1 ' to ravine Section 9(iv) which vests1 . in the Executive Commissioner (ximbs)1 authority for the dircction of
theUOmmlu$1On butween meetings of thetommission. This vroviuion had beenobsolete ever wince tho uomniasion hadcome to have a full-time chairman.Wilson said ho wondervd whether Cabinet\ would cunaider the nmenlment
of the“tonic ner;y lcyilutton an of‘ < sufficient importance to be fitted intothis year's legislative programzu.1 (c) Ls a mattvr he wanted handled verycmrcully, Filson mentioned that ianorslcyLtd., KQQ unpronched him last weekabout
u pronosul for a nuclear wxolovipnto cunutlmct a wort at cawcuurc Ys1<=a,Jampier. numerslcy wunteu u laud an tohaw the Uovurnmwns would react to thisiuaa. le was natounde& to discover whatamarslny had already initintnd
ifnificsntexploratory work with lvonuclefr Nobelof ;wi%zerluud and the nviacr \H.$.) &roup....2/ 7@¢'*/“’//-r)M7/ /O/ "7 _uwaoxeo , _:L__;‘3 '*\I‘i13!\VJ W-_q -...<, -»0..,...,._. ...3_4



/1l1,..Q\ 5 2 n\\ ‘He was proposing to see Hr. Butt todayto discuss possible arrangements for thediscussion among Jepartments of this highlysensitive issue with major HPQ implications.Wilson said that the matter would not be ,_
mentionad to tho Chairman or any other *A120 Gomnixoioner until Boswell took over.He will keep in touch on the matter./P1/Q) ~(P. J. Flood)Asaiotant SecretaryEconomic Policy Branch/‘H:h_l.-.



I /44‘\ 9DEPARTMENT OF EXTERNAL AFFAIRS -________________ I???‘ llgjgINWARD CABLEGRAM WUPal x.u23n.FROM1 DATED. 23RD JANUARY, 1967.1807 LTAUSTRALIAN HIGH COMMISSION, REC'D: 24TH
JANUARY, 1967.LONDON. 0522 LT______-828. CONFIDENTIAL.ADDRESSED CANBERRA 828 REPEATED WASHINGTON 16 AUSTUNAT NEW YORK 3SAVINGRAM OTTAWA STOCKHOLM.SEISMIC DETECTION -
YOUR TELEGRAM #36STREET (ATOMIC ENERGY AND DISARMAMENT DEPARTMENT, FOREIGNOFFICE) SAID TODAY THAT BRITISH HAD NOT YET HAD ANY APPROACH FROMTHE SWEDES AND HAS NOT
FORMED ANY VIEW ON DESIRABILITY OFATTENDING A SECOND MEETING ON SEISMIC DATA EXCHANGE.HE UNDERSTOOD AMERICANS WERE ALSO UNDECIDED ON THE QUESTIONNOW THAT AN
INVITATION BY SWEDEN SEEMED POSSIBLE, THEY WOULDHAVE TO GIVE IT MORE THOUGHT.2. STREET DOUBTED WHETHER THE U.S.S.R.WOULD WISH TO ATTEND THEMEETING.AT THE END OF THE LAST
SESSION OF THE E.N.D.C, ROSSCHIN HADADOPTED A HARD LINE ON SEISMIC DETECTION AND UNDERGROUND TESTS,WHICH HAD BEEN REPEATED BY GROMYKO IN HIS RECENT MEETING WITH
THEFOREIGN SECRETARY.IF THE SOVIET UNION REFUSED TO ATTEND, STREET THOUGHT THATTHE SWEDES WOULD PROBABLY NOT WISH TO INVITE THE AMERICANS.HOWEVER THEY MIGHT STILL WANT
BRITAIN TO ATTEND IN THE ABSENCEOF THE U.S. AND THE U.S.S.B. AND STREET THOUGHT THAT IN THOSECIRCUMSTANCES IT MIGHT BE USEFUL FOR BRITAIN TO ATTEND.3. STREET DID NOT THINK THAT
THE AMERICAN 'DECOUPLING'EXPERIMENT SHOULD AFFECT THE QUESTION EITHER WAY.2/.....'u9 \0.5”“ \>a§\..\§\< __..\$1“ -\§ \\\\‘I»‘ix .‘?\‘\\P> -“~\.\\‘\‘.~‘.‘§....~>.\1§.‘~*I$ ‘.\~\ \.\\.\\\,.2‘.J/15“:_\‘\I¢I“ \“\ ‘“\I1



DEPARTMENT OF EXTERNAL AFFAIRS¢ INWARD CABLEGRAMPG. - 2 - 1.n23h.IT WAS ALREADY KNOWN THAT SEISMIC METHODS COULD NOT PICK UPEXPLOSIONS OF THE MAGNITUDE OF U OR LESS, AND
FURTHER EXCHANGES OFINFORMATION ON THE QUESTION OF SEISMIC DETECTION COULD BE USEFUL INEDUCATING IN THE LIMITATIONS OF THE SEISMIC METHOD THOSE WHO MIGHTOTHERWISE
PRESS FOR A COMPREHENSIVE TEST BAN TREATY WITHOUTINSPECTION.14. WE WILL ADVISE ON DEVELOPMENTS IN THE BRITISH POSITION.MIN. & DEPT E.A. (919/8/7)MIN. & DEPT DEFENCEP.M.'S 2hTE
JANUARY, 1967.SEC DEP SEC FAS(1) DL FAS(2) UN@ PACAM EA AMSPFAS(3) AS(JIC) INT ICR PIO MR W.D. FORSYTH E ERGENEVA NEW YORK (UN) TOKYO WASHINGTON\ 7 _\\\A»é?Z\_'\ \\\\\
~§\§\\§§§7_“:l&\\\\\\\\\\§t\ttw“ ~\~\ \\\\\§§\ \“:\-\ell-:‘\\~ “ ““ \\§..\\\\\\\‘\‘\\\\\\  <“\“ \~ \_.\\\\\ -‘,4“.\“\\\\ \<_v‘ \\\\‘ : §\<.<t\\§\"3 \\\\\‘§.~\\\\\\\\.\ \\_-§\.//4. A\\)\.\::::1\;:::\‘§:=::\“ ~ \\_ .“‘“§\_.‘-§



rINWARD CABLEGRAMQQ DEPARTMENT o|= EXTERNAL AFFAIRS - _l3éLL: I .3976FROM? DATED3/ 20TH JANUARY,l9671825 LTAUSTRALIAN EMBASSY, REC'D2 2lST JANUARY,l967WASHINGTON . 1533 LT271
CONFIDENTIALADDRESSED CANBERRA 271, REPEATED LONDON 14SEISMIC DETECTION.WE SAW KRANICH (POLITICAL AFFAIRS DIVISION CHIEF, U.S. ARMSCONTROL AND DISARMAMENT AGENCY) TODAY
ABOUT THE MATTERS RAISED INYOUR CABLE NO.l55.2. KRANICH SAID THAT IT WAS ON RECORD THAT THE U.S. HAD SUPPORTEDTHE NUCLEAR DETECTION CLUB.THE U.S. WOULD ATTEND A SECOND
SEISMIC DATA EXCHANGE CONFERENCE,IF THE U.S.S.R. DID LIKEWISE.IT WOULD NOT ATTEND IF THE U.S.S.R. DID NOT ATTEND.THE U.S. DID NOT ANTICIPATE THAT THE SOVIET UNION WOULD ACCEPT
ASWEDISH INVITATION TO ATTEND.THE U.S. UNDERSTOOD THAT THE SWEDES WERE EXPLORING PRIVATELY ANDINFORMALLY THE LIKELY SOVIET REACTION TO AN INVITATION.3. AS THE SOVIET UNION
HAD ALWAYS REJECTED AMERICAN INVITATIONSFOR SEISMOLOGISTS FROM THEIR TWO COUNT1I%S TU GET TOGETHER ANDREVIEW NULLEAR OWPWCTION METHODS, IT WAS HIGHLY UNLIKELY THAT
THESOVIET UNION WOULD PARTICIPATE IN A FORUM (I.E. THE PROPOSEDSWEDISH CONFERENCE) WHERE DISCUSSION MIGHT TURN IN THIS DIRECTION.THE U.S. HOPED THAT SOME DAY THE U.S.S.R.
WOULD CHANGE ITS POSITIONAND BE WILLING TO PARTICIPATE., BUT THIS SEEMED HIGHLY IMPROBABLEAT PRESENT.U. THE SWEDES HAD ORIGINALLY HOPED TO HAVE A NUCLEAR DETECTIONCLUB
THAT WOULD COMPRISE NON-NUCLEAR COUNTRIES AND NOT BEORIENTED TOWARDS EITHER THE U.S.S.R. OR U.S.A., BUT ITWOULD BE FINE BY THEM IF BOTH THE U.S.S.R. AND U.S.A.PARTICIPATED.5.
KRANICH THOUGHT THAT, IF THE U.S.S.R. WERE TO PARTICIPATEIN THE SECOND CONFERENCE, IT WOULD DO SO IN ORDER TO DEMONSTRATETHAT ON-SITE INSPECTION WAS UNNECESSARY.IF THE U.S.
THEN PARTICIPATED, IT WOULD DO SO TO SHOW THAT ON-SITEINSPECTION WAS NECESSARY.6. THE U.S. HAD TOLD THE U.K. THAT IT APPEARED LIKELY IN THECIRCUMSTANCES THAT NEITHER THE U.S.
NOR THE U.S.S.R. WOULD ATTENDTHE SECOND CONFERENCE....2/...\.\‘\\\‘§‘?§"~§§ ““_\ \Q.KXQS  \\\ \\\\.\\\\§§



4I/I. DEPARTMENT OF EXTERNAL AFFAIRSINWARD CABLEGRAMK5,LL. ...2/... I.3976THE U.K. SHOULD REVIEW THE SITUATION CAREFULLY IF IT WERE TENDEREDAN INVITATION.ON THE ONE HAND, U.K.
ATTENDANCE WOULD GIVE THE CONFERENCE AWESTERN ORIENTATION THAT MIGHT MAKE IT MORE DIFFICULT FOR THEU.S.S.R. TO PARTICIPATE IN FUTURE.ON THE OTHER HAND, U.K- ATTENDANCE
WOULD PROVIDE SOME TECHNOLOGICALEXPERTISE THAT THE NUCLEAR DETECTION CLUB WOULD NOTOTHERWISE HAVE.BUT THE U.S. WAS NOT TELLING THE U.K. WHAT IT OUGHT TO DO-THIS WAS UP
TO THE U.K.7. THE U.S. WISHED TO ENCOURAGE NATIONS THAT WERE NON-NUCLEAR TOPARTICIPATE IN THE SWEDISH CLUB.KRANICH DID NOT THINK THAT ATTENDANCE BY A NON-NUCLEARCOUNTRY
SUCH AS AUSTRALIA WOULD BE INTERPRETED BY THE U.S.S.R.IN THE SAME WAY AS U.K- ATTENANCE,8. PLEASE SEE FOLLOWING CABLE ON r'DECOUPLINGf' AND SEISMICDETECTION.MIN. & DEPT
E.A.(9l9/8/7)MIN. & DEPT DEFENCEMIN I/C A.A.E.C.A.A.E.C.P.M'S 2lST JANUARY,l967SEC DS FAS(1) DL FAS(2) UN@ PACAM AMSP FAs(3) AS(JIC)INT C&P ICR PIO L&T E ER@ M FORSYTHDUBLIN LONDON NEW
DEHLI NEW YORK(UN) OTTAWA STOCKHOLM TOKYO‘-11// --~\  1‘:-\‘"IN ~ \\$_:\ ““" ~*~ ‘<1.-t\ \\\\ \ \I4’,'5'4\/,KY. \\\\\ \§§E,,



‘ll LL35:INWARD CABLEGRAM “ELEs 4-$975FROM: DATED: 20TH JANUARY, 19671310 LTAUSTRALIAN EMBASSYQ REC“D% 21ST JANUARY, 1270 sEcRET,\ADDRES§ED CANBERRA 270; REPEATED LONDON 13,
sown M0st.9zHoH~PR0LIEERATI0.‘ouR cAaLE 169.‘KRANICH (A.@.u.A.r TOLD us TooAv THAT A,%Lm.w. MAS AGREEABLE ToMAKING DRAFTS on NON=PRDLIFERATION AVAILABLE To us, BUT THAT
THEAPRARENTLY, NOT ALL .w.T.U.*c@uNTRTEs HAvE YET BEEN INFORMEDor THE oRAFT€.\Q.' wE ASKED KRANICH How .@.\oTscussnons WITH THE wEsT GERMANS WEREPRocEEnint,\I KRANICH SAID THAT IT
wAs DFFFICULT To AusuER.\THE U.®.'HAn PROVIDED THE GERMANS WITH some INTERPRETATIONS OFTHE DRAFT ELEmEuT@.\THU§ FAR, THE GERMANS HAD REALLY ONLY ASKED QuEsTlon§-BUT THERE
wERE ENOUGH EMANATIONS FROM BONN To SHOW THAT THE¢.RL. MAS EXAMINING THE MATTER CONSTRUCTIVELY AND REcEPT|vEL9.\ITS ATTITUDE WAS NOT RESISTANT.‘Q,‘ WE TRIED TO DRAW
KRANICH OUT BY ASKING HOW “"A FULLYTFEDERATEDEUROPE"“ WOULD BE DEFINED IN THE CONTEXT OF THE ““EUROPEAN OPT|ON‘h.‘WOULD IT INCLUDE EAST EUROPE?KRANICH §AID THAT HE DID NOT
THINK THAT THE "“EUROFEAN OPT|ON“'ENVISAGED INCLUSION OF EAST EUROPE AS A CONDITION,‘WESTERN EUROPE WOULD NOT HAVE TD BE COMPLETELY FEDERATED IN EVERYDETAIL T BUT FOREIGN
POLICIE$ AND SECURITY POLICIES WOULD NEEDT0 BE ON A UNIFIED BASI§.‘M,‘ WE ARE KEEPING IN TOUCH WITH KRANICH on THE QUESTION OF THEnRAFT§,'MIN. mun DEPT t,w.\Mn. mun DEPT
DEFENCE+.M.Hs 21sT JANUARY, 1967sEc as FAS(l) DL FAS(2) UN(ACTION) PACAM EA AMSFAS(3) AS(JIC) INT c AND P |cR PIO L AND T MR H. 6. W0ERBONN GENEVA LONDON NEW DELHI TOKYO967
1WASHINGT0N1J_ . 1500 LT‘ .//,E __ sp11DEPARTMENT OF EXTERNAL AFFAIRS Fa I““§3I~§?§:'“TR?,4’/%@§\¥Y:‘::\§ -‘RAAPPROVAL or SECRETARY OF STATE WOULD HAVE To BE'$OUGHT ON WHETHER QTHEv
couLo BE GIVEN To sELEcT ALLPES OUTSIDE or .,T.u,\ Z‘\ \\‘§\\//A/n»\I\\.4~\;“\\§§/1~\\\5.2Z//I\\=I§\\\//1ff’,»/“$3 1‘-‘.\‘5§}§/,1_1___— 7'P LA RSY 4??
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\‘. /  sTocKHoLML£%uu@ (FOR INFORMATION)@523‘ ‘ DEPARTMENT OF EXTERNAL AFFAIR-S [2/\{ _ <H!2E OLITWARD CABLEGRAM 1”?LH b.0295;T0: SENT: 19TH JANUARY 19672°37AUSTRALIAN SY,wAsHINGToN
Irss0 \ r-a_: —I >0" z-2I§3§§\ \\AusTRA IGH COMMISSION,LDNDDN JN36I. ‘3§_<.REPEATED: .AUSTRALIAN MISSION To UNITEDNATIONS,NEW YoRk (FOR INFORMATION)AUSTRA HIGH COMMISSION,oTTAwA I;z8
(FOR INFORMATION)AUSTRALIAN EMBASSY,coNFIDENTIAi.\SEISMIC DETEcTIO.\sNEDIsH AMBASSADOR HAS APPROACHED us REGARDING sEcoND SEISMICDATA EXCHANGE CONFERENCE NHIGH SWEDEN
PROPOSES SHOULD TAKE PLACE,NITH INcREAsED PARTICIPATION, POSSIBLY IN MAY.swEDEN HAs suGGEsTED THAT REPRESENTATIVES OF THE EIGHTORIGINAL COUNTRIES AT THE STOCKHOLM MEETING
MIGHT MEET T0 DISCUSS 4ARRANGFMENTS FOR A sEcoND CONFERENCE IN GENEvA wHERE ENDcREcoNvENEs NEXT MoNTH.\IT Is APPARENTLY HOPED THAT UK, usA AND ussR MIGHT ATTENDCONFERENCE
ALTHOUGH swEDEs Do NOT APPEAR T0 REGARD THIS As EssENTIAi.IQ“§Q,‘ sEcRETARY HAS TOLD SWEDISH AMBASSADOR As PRELIMINARYREACTION (REPORT BY BAG) THAT: I(A) WE cANN0T sEE THAT
THERE ARE ANY MATTERS wH|cH WOULD JUSTIFY '~ANOTHER EARLY MEETING:(B) IF THE THREE PRINCIPAL NucLEAR POWERS WERE PRESENT THIs wouLD 1BE A NEH FACTOR AND ~(c) MERE
ATTENDANCE or MORE COUNTRIES THAN BEFORE wAs NOT IN ITSELF 'AN ARGUMENT FOR ANOTHER coNEERENct.\.“\i§\§€:}:§ :\_~\\  .\.“§.\ NE HAvE UNDERTAKEN To coNvEY FURTHER vIEws T0 SWEDEN EARLY
INFEDRuARY.\BEFORE DOING so wE WOULD APPRECIATE US/UK vIEws 0N NHETHER THEYWOULD wIsH To ATTEND A NEH coNFERENcE, HHETHER THEY THINK THE ussRWOULD Do so (WE HAvE SOME
DOUBTS DN THIs POINT) AND HHAT WOULDBE THEIR REACTION IF THE sovIET uNIoN DID NOT WISH Tb.I’€QJ2
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ENITTNUWTETONMINEETKMGS‘ABORRUTEUSP0DXCAAENL EEG’ B‘YEGNDBNALI UOLGOSPNCLUIAOVACITDEGALD DU'FDI OCw
INMMEAOSWCDIISERISEwMNFAUO‘V/k0|IEQC/‘N‘.E“HF‘Ek__DTTPPEEDDDDNNmu769lYRAUNAJHT02M
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1,42%’ _ / __ _ .. 7\Y>\JOIN DEPARTMENT OF DEFENSE-AEC RELEASE _ ,/¢M1§4»v/‘ '7) OZ <9 /3No. J-231  -/31%;./zF-QR/I~1\/11vLEDIATE RELEASE rulmTel. 973-3335 Or (Friday, October 7, 1'66) ‘lg?973-3l+l+6 /,_ A, _~
/1 __— -unvi-';_.:",'?-"""I,<IlIIIlIIl'FEASIBILITY OF CONSTRUCTING CAVITYFOR NUCLEAR DECOUPLING TEST TO BE STUDIED 4QThe Nevada Operations Officemission is seeking proposals fromneering and construction
concernsfeasibility of preparing a cavity in a salt dome suitablefor a nuclear decoupling experiment and to develop plansfor possible future cavity excavation if considered feasible.Project Pa ette would be a five-kiloton to
ten—kilotonnuclear“H§f6Et%5H at the center of a cavity, which wouldhave a diameter of about 350 feet at a depth of 2,700 feet.A decision to implement Project Payette will depend on theresults of this engineering study and on
other factorsunder consideration by the Advanced Research Projects Agencyand Atomic Energy Commission. The project would be a jointDepartment of Defense-Atomic Energy Commission experiment inthe U. S. program to
improve means for detecting, locatingand identifying underground nuclear detonations.of the Atomic Energy Com-qualified industrial engi-‘to study the engineeringThe seismic information which would be gained from
theexperiment would be of value to the Advanced Research ProjectsAgency of the Department of Defense, which is charged withconducting the program for improving techniques in undergroundtest detection. The AEC's
Lawrence Radiation Laboratory,Livermore, California, would have charge of the technicalprogram.Firms submitting proposals on feasibility of constructingthe large cavity will be advised that either conventionalmining or solution
mining (washing) methods may be proposed.= ., l , L j gy L_¢¢/;;" 4f/A4v// /éw <;;2ji1—>__J ._- ,/#~ égégmf/Z2; /€;2g5 /4“;“’ ‘ /1”’ ”"‘ 5" $5 f2¢»~'4z ""/"401/f#/éf’ "' "@>'\>t3//< />=%W~> vw//0//0 M/»-



1 1  ," U_ 2 _The feasibility study is expected to begin about December l,1966, and will be completed in about 2h weeks.The five—kiloton Salmon nuclear detonation was conductedat the Tatum Dome site near Hattiesburg,
Mississippi, onOctober 22, 196A, as a tamped experiment. In a tamped con-figuration, the nuclear device is closely surrounded by thesalt mass. Experiments with small charges of high explosiveshave shown that decoupled
explosions, where the detonationtakes place at the center of a spherical cavity of the cor-rect size, can decrease the energy transmitted into the sur-rounding earth mass.A second nuclear detonation experiment, Project
Sterling,has been scheduled for the Tatum Dome late this year. Itcalls for detonation of the equivalent of 350 tons of highexplosives in the cavity created by the Salmon experiment,and will be decoupled to a major degree.Project
Payette, if approved and conducted, would extenddecoupling knowledge and would be useful for comparing withinformation gained from Salmon and Sterling. It would beexpected to result in much less earth shock in nearby
areasthan resulted from Project Salmon.#(NOTE TO EDITORS AND CORRESPONDENTS: This information isbeing issued simultaneously in Las Vegas, Nevada, andHattiesburg, Mississippi.)10/7/66
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Plawshaia - tin Illlto Stain programs toaxplero pcaatnl mu for molar cplolivoa. thoughthin is primarily I miter for thn Itniltcr forlmuml nunlqnun, you mun In mu 1 qmn1u'in Parlinart on thin utter, particularly on‘tharelation batnan
Project Plenlurn nail tho lulu:Test Ban Treaty.2. The visit at the A-12:11.1: aciuntiata aroseout of an iavitltim by t Ghirna at the Unitud StainAtmie Energy 0110010; (U.S.A.E.C.) to (scal tbspolaibility of I Izinll United Status -
Australianaxperinontal programs it nuclear oxoavntim. Iinlltora _“'“c\€'eo ' “app:-and that a tea lad by nr. Iilnu of mo



{ \- 2 -Atmie berg 0@l.ee1@ (A.A.E.0.) ehenll visit theUnited State! of Ati in leek e ftrlt-helulepp!be1at1@' ef the leltidlg G81-0001133 Q4! eafet,aupeete of neeleer eIp10l1VIl without any euggeeticat tint etege that Auetrelive
iltereet Ienlnl beettllel fllriher. Ihl U.8.A-I-0. euieeqeently lellglf Illreceived perlieeim te puhlieh the repct at e111.com teen, which they regarded ea the beet nil Ieltcup-ehenelve independent repert ca the eubieet, intheir teehleel
ertee.3. Ie have tolcl the A.A.n.c. an 1: my pearelease in mde in Syaney we would lib to eee anedditimal paragraph inserted to the effect that theAeetralien report eleo stated that my Ipeeinllilitatiem Ihieh my reeelt tron the Ineleer
‘feet BenIreety had not teen emlidered Ln the repwt inevaluating tin practicability of nuclear explosives itpeaceful purpeeee. Ie mleretud that it in not propelledto release e statement in Sydney although the A.A.!.G.promised to put
ear point to the linieter for IetianelDevelopment in the event that he ii asked e qneatimcmeerning the uuaa Staten Frees release.



¢\I. ‘P 3 in ' ' '4. ' éltubdaquaatinnenthiaaspocmylnliv “~ night winh to ccnider a rhply alang. the lines thntfhopartial Unclear Test Bin oaty, as it at prianf atmdi, 'inpocaa limitations an tlb cxploatm at any melon! ’dwiu, and that
Australian international obligationsunder tla treaty nould ‘he an important clement in the ‘ocualdaration or any prnpoaal for n nuclear oxploaim 7for peaceful pin-posa. A__ (Patrick Slaw) _Acting ScergtiryJ



' DEPARTMENT OF EXTERNAL AFFAIRS \\\7%it-i_ ,2?  ..0‘ INWARD CABLEGRAM  MB. 1.12853. §’. ~‘ “ -- ~"“\ --~ 11“-1' --\~* _ ‘“\&§§§§&§§§§§§§§§§§E§&§&§xFROM: DATEDt 29TH MARCH, 1965.1850.AUSTRALIAN
EMBASSY, REc'D§ 30TH MARCH, 1965.WASHINGTON. 1100.1086. RESTRICTED. PRIORITY.FOR TIMES A.A.E.C.FROM BETT HTHE FOLLWING IS THE TEXT OF A PRESS RELEASE SCHEDULED FORRELEASE IN
WASHINGTON AT 3.30 PM MARCH 30, WASHINGTON TIME, I.E6.30 AM MARCH 31, SYDNEY TIME.YOU MAY WISH TO RELEASE IT IN SYDNEY AT THIS TIME.C?_\\§\ ~ \ \ \\; \..“ 3;“ -‘\\  -_w .:_‘._
~“:\\\\\§:1.:‘§\\\\Q\§\\&\Q\\\\§;1\\{\\\\\ \\§\.:‘AUSTRALIA PRESENTS U.§, WITH PLOWSHARE REPORT EVALUATING 5NUCLEAR APPLICATIONS.THE AUSTRALIAN AMBASSADOR TO THE UNITED STATES, ME.
J.K.WALLER TODAY SENT TO DR. GLENN T. SEABORG CHAIRMAN OF THE US _ATOMIC ENERGY COMMISSION A REPORT BY THREE AUSTRALIAN SCIENTISTS -EVALUATING PROJECT PLOWSHARE WITH
REGARD TO ITS POSSIBLE APPLICATIIN AUSTRALIA.PROJECT PLOWSHARE IS THE USAEC'S PROGRAM TO EXPLORE PEACEFULUSES FOR NUCLEAR EXPLOSIVES AND THE AUSTRALIAN REPORT
CONCLUDES ,THAT THE TECHOLOGY DEVELOPED IN THE US PLOWSHARE PROGRAM "COULDASSUME A SIGNIFICANT, IF LIMITED, ROLE IN TH CONSTRUCTION OFMAJOR WORKS AND THE EXPLOITATION
OF MINERAL RESOURCES IN AUSTRALIA. I}4THE THREE SCIENTISTS WHO COMPLIED THE AUSTRALIAN REPORT ,ARE I DR. A.R.W. WILSON, HEAD OF THE TECHICAL POLICY SECTION, 'AUSTRALIAN AEC., ME
E.B. PENDER, SENIOR EXECUTIVE ENGINEER.,CIVIL ENGINEERING, SNOWY MOUNTAIN HYDROELECTRIC AUTHORITY AND DR.E.K. CARTER, SUPERVISING GEOLOGIST, MISCELLANEOUS
INVESTIGATIONS,GEOLOGICAL BRANCH, BUREAU OF MINERAL RESOURCES. MTHEY VISITED THE UNITED STATES TO STUDY PROJECT PLOWSHARE ~ %AT THE INVITATION OF THE U.S.A.E.C. ,COMMENTING
ON THE PROJECT THE REPORT STATES THAT "NUCLEAR- ¢?14IEix»“\¥=§ “:‘§\-»\‘§\\.~t \\\\\\\\.\.\  3,-5-,u ~:‘::‘.\\\\\EXPLOSION PHNOMNA CONSTITUTE A FIELD or GREAT SCIENTIFIC INTERESAND IT IS IN THE BEST
INTERESTS or THE TECHNOLOGY THAT THESUBJECT BE STUDIED IN SCIENTIFIC DEPTH.THE rnoonnn HAS MADE coon PROGRESS IN PROVIDING TH TYPE orINFORMATION NEEDED To MAKE NUCLEAR
EXPLOSIONS FOR ENGINEERINGPURPOSES PRACTICABLE IN TERMS or SAFETY, CONFIDENCE IN RESULTS ,7THAT WILL BE OBTAINED, AND ECONOMY." aé.1;THE REPORT FORECASTS THAT PROGRESS
TOWARD THE DEVELOPMNT OFAN EFFECTIVE NUCLEAR TECHNOLOGY "IS LIKELY TO BE MADE SLOWLY 7BUT STEADILY OVER THE NEXT FEW YEARS." ATHE SUCCESSFUL APPLICATION OF NUCLEAR
EXPLOSION TECHIQUES ”"COULD MAKE AN IMPORTANT CONTRIBUTION TO THE DEVELOPMENT OF 'PRODUCTIVITY AND THE EXPLOITATION OF NATURAL RESOURCES."..... ~:~:\\\\“\\\ T-\-1Aka:\\oooooo!2,.,.-1..
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\IiE.‘ DEPARTMENT OF EXTERNAL AFFAIRSINWARD CABLEGRAMMB. - 2 - 1.12853.DISCUSSING THE POSSIBLE APPLICATION TO AUSTRALIA, THEREPORT STATES THAT THE SUBSTANTIAL BASIC COSTS
ASSOCIATED WITHNUCLEAR OPERATIONS WILL INEVITABLY RESTRICT NUCLEAR EXCAVATIONAND ROCK-BREAKING TECHNIQUES TO LARGE SCALE WORKS.IT WOULD APPEAR THAT THESE TECHINQUES
"MAY IN DUE COURSE,COMPETE WITH CONVENTIONAL TECHIQUES“ FOR THE EXCAVATION ANDROCKBREAKING COMPONENTS OF PROJECTS TOWARD THE UPPER END OFTHE SIZE RANGE OF CURRENT
AUSTRALIAN LARGE SCALE DEVELOPMENTWORKS."AS A LARGE DRY CONTINENT WITH LITTLE TOPOGRAPHIC RELIEFAND A POORLY INDENTED COAST LINE, AUSTRALIA IS VITALLY CONCERNEDWITH
PROBLEMS OF WATER CONSERVATION, INTERNAL COMMUNICATIONSAND SHIPPING ACCESS.THUS, TH SUCCESSFUL DEVELOPMENT OF NUCLEAR ENGINEERINGAND MINING TECHNIQUES COULD BE OF
ASSISTANCE IN THE COUNTRY'SDEVELOPMENT PARTICULARLY AS THE ECONOMIC EXPLOITATION OF ITSMINERAL RESOURCES IN AN IMPORTANT FACTOR IN ITS ECONOMY."THE U.S. ATOMIC ENERGY
COMMISSION HAS THE PERMISSION OF THEAUSTRALIAN GOVERNMENT TO REPRODUCE THE REPORT AND MAKE IT AVAILABLETHEOUGH US GOVERNMENT CHANNELS.n——__=——m=|=ca_aQMIN. I/C
A.A.E.C.A.A.E.C. (T/T)MIN. a DEPT E.A.NATIONAL DEVELOPMENTP.M.'s DEPTP.M.'s 30TH MARCH, 1965.ls~ 4‘ SEC FAS(1, 2, 3, n) PACAM AMSP EAMEC E PIO ICR ERA_.L W, ‘ J: ___.~.__,-;_.,_?_“. - .. _.E_ ../ff; é
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¢- ~H?»371‘%7'i$/"*5 41¢. pr ~= on s_1._v 1~ .1.“ \|':~". (tor intonation)\(V /\,;/W?“~5f,,.t4%ywl ‘W$1P\'=~fhe sttsohod ninute tron the AustralinnAtonie her‘) Oo—ission indieates that n liaisterin the Iestern Australia Governaent, hr.
Iylde, hasinvited a ineriosn tirn or oivil engineers to visitAustralia to advise on the praotioab lity ordeveloping s hsrhonr near Geraldtos, v.l., withlniolear explosives. Ir. Pslner, the Preeidnt, andlr- Reeoe. the longing o or of the 11.3.
tirnor Palaer and later, s  to arrive inSydney on 20th larch on their way to IesternAuetralie.2. In April, 1964». the Deputy Premieror Iestera Australia, In Oonrt, while in theUnited States, had disoussiens with Palmer andBaker
eonoerningtis question. Following pressepeeoletion the linister tor Istioaal Developnutissued s ntatenent to the etfeot that he knewnothing about the proposals exoeyt what hadappeared in the prone and that ‘it and when
theWestern Australian overnent approached theGononwenlth in the latter, it will he tine torus to oonsider it". Cabinet later decided thntit should take no initiative in the ntter butshould await an approaoh, it any, tron the
IesternAustralian Government.3. Should the proposals he proceededwith, there are n nnnher of aspeote or ExternalAffairs interest. the Russians in the past haveshown sone enspioion of Operation Plowshare (the11.8. propane to
develop nuolenr explosives forpoaoetal purposes) whioh they at one tine nseertedIns designed to euehle the United States tooironsvent the provisions or any future oonprehensivetest hen by allowing it to test unclear devices
fornilitsry purnoses under the mine oi’ pesoetulayplioatieas. While the Russians appear not tohave repeated these charges recently and (aooordingto tn. United States Atosio Energy Oonission)have privately shown sons
understanding oi’ the sinsof the Plowslnre profane, the Political. implica-tions ot a proposal o carry out in Australia thefirst dnonstration of a eaoetul nuclear explosionwould require further etusy.4- An even sore isportant
considerationis that it is probable at a nuclear explosion atGeraldton would not oonply with the provisions orthe Iuolear Iest Ben Treaty. The treaty prohibitsnuclear explsoions ahioh oause radio—aotive debristo he present outside
the territorial linits of the.... 2/



-3-State uh: when Jurhdiction and control notexplosion in ollinotodt It can doubtful motherit would be possible to prevent solo £111-outproducts £1-on boil; deposited in tho nbouphoro,or being can-iol y In can-anti, uutuihLlffll I‘.
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4vI 4 ,THE AUSTRALIAN ATOMIC ENERGY COR/1MlSSlON' '_ MINUTE PAPER 7:'i1'I>E§\.\lTl.!\L_~_/--,1/¢._._. ...\.x'wSUBJECT:NORTH-WEST COAST OF AUSTRALIA - LARGE-SCALE EXPLOSIONSMA ‘earr-_/File
Minute:On Saturday, 6th March, l965, I received atelephone call from Mr. F.L. Bett, Atomic Energy Attachein Washington.2. Mr. Bett said that he had been contacted byMr. Reece, the Managing Director of Palmer and Baker, a
firmof civil engineers who are experts in the use of large-scaleexplosions — including nuclear explosions - for excavationsetc.3. Mr. Bett said that following the elections inWestern Australia, Mr. Wylde, a Minister in the
WesternAustralian Government, had written to Palmer and Baker andinvited them to undertake an inspection of the north—westcoast of Western Australia with the idea, if practicable,of advising the Western Australian authorities
on thefeasibility of a Plowshare-type explosion for the purposesof developing a large harbour north of Geraldton.4.' Mr. Reece said that he had consulted theU.S.A.E.C. which had shown a substantial interest. He hasnot contacted
the State Department. He had been assured bythe U.S.A.E.C. that difficulties associated with Plowshareexperiments (residual radioactivity) were considerably lessnow than they were 12 months ago. New techniques had
beendeveloped which would reduce the radioactivity hazard tominimal proportions.5. Mr. Reece said that assuming a suitable targetcould be selected, and assuming the necessary approvals weregiven, the investigation could
proceed to the point wherethe nuclear explosions could be carried out in three yearsfrom the date of the original approval.6. Mr. Palmer, the President of Palmer and Baker,and Mr. Reece, will be visiting Western Australia to
examinethe matter. They will be travelling through Sydney on thePan American Flight which arrives on Saturday, 20th March.They have expressed interest in speaking to officers fromthe A.A.E.C. I did not show any interest. The
visit is anentirely private affair and, in view of the previous publicity,no information whatsoever is being made available to the pressin the United States.7. Mr. Bett wondered whether, in view of theimminent release in the U.S.A. of
the Plowshare report (i.e.the report of the Plowshare investigation conducted byDr. A.R.W. Wilson of the A.A.E.C. and his colleagues of theB.M.R. and S.M.H.E.A.) he might be authorised to give a copyto Palmer and Baker. I
authorised him to do this in View ofthe fact that the U.S. authorities.are about to print severalhundred copies for wider distribution.will-) H. C. In-.:~.(M.C. Timbs)Executive Member9th March, 1965. -§”j>4"\3F5UE[\!T1,4\?. f _,...\-~\
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ATOMCOM. SYDNEY — TBEHONE : BC!-I22]G.64/1752 _**’ 24th February, 1965./—@~____‘_x pa 3 q;¢rE.y /L€6N4‘»iDENTiALDear Sir, \\I refer to your Memorandum 720/10/1oa;£ 11thFebruary, 1965 concerning the
possibility of Q rying out‘Plowshare' applications under international/inspection.As you point out, the U.S.A.E.C.'s view, asreported in the Atomic Energy Attache's minute of 22ndJanuary, is at variance with that expressed to you
by Dr.‘Wilson before his departure for the U.S.A. to investigatethe 'Plowshare‘ programme.Dr. Wilson's opinion, which was also that expressedby Sir William Penny in informal discussions, was thatinternational supervision of a
'Plowshare' project wouldinvolve inspection of the device mechanism which would not beacceptable to the United States. Dr. Wilson considered thatthe United States would not agree to inspection of the device,not only because
low fission/fusion ratio devices which are, of particular military significance,would be involved but alsobecause the design details of any device would be regarded asof potential value to other nations.The probable explanation
ofothe inconsistency isE22E_EA2_H2iE22_§E2Ess_nQ_1Qnse1_QnnsiderB_IhaI-insne&tl22_2£the device 1S necessar to ensure that_a_nuclean;mm§LJJJ_xwt° Device testing being primarily of militarysignificance was not a
subject which the U.S.A.E.O. was willingto discuss in detail with the 'Plowshare' mission. However,one can speculate that the parameters of particular importancein the development of nuclear weapons are:-(a) total energy
release and rate of energy release,both of which can, for approximate purposes, beconsidered as reflected by the equivalent yield.Equivalent yield can be estimated from measurementsof the shock parameters associated with an
under-ground explosion (contained or or tering); and~\‘Eat2:3; “EThe Secretary, , V t V F,p+~“£Department of External Affairs, 1 . ONFlD 1 (\"‘”513’2~JlbVf \P'l\ Qavuvw



AUSTRALIAN ATOMIC ENERGY COMMISSIONU _2_CONFIDENHM.(b) nuclear material utilization, which can be estimatedfrom chemical and physical analyses of gas andsolid samples recovered from around the shot pointof
a contained explosion as soon as practicableafter detonation.By checking that no equipment was installed to allowthese measurements, one would block the most effectiveutilization of underground explosions for weapons
development.Some estimates of yield and of fuel utilization could probablybe made by measuring cavity or crater size and by examiningsamples recovered from the cavity at a much later date orescaping from a cratering
explosion, but these would be fairlygross and would probably not be of significance at the presentstage of nuclear weapons development.If little information useful to device developmentcould be recovered from a nuclear test, the
design of thedevice used to obtain the required yield would probably not beof any substantial concern to the inspecting teams. It may be,therefore, that it is the stage of development which has beenreached in device technology
which makes the United States feelthat a knowledge of the actual device design involved is nolonger of great significance.This would represent a change in United States thinking,since when the subject was discussed by Dr.
Wilson with Dr. GarryHiggins (Director, 'Plowshare' Division, Lawrence RadiationLaboratory), Dr. Higgins thought that the best prospects forinternational control of 'Plowshare' tests lay in the provisionof a stockpile of devices for
'Plowshare' projects to be heldas "sealed black boxes" under international control until theirdesign was eventually overtaken by further developments inweapons technology.The Commission is endeavouring to make
arrangementsfor Dr. Wilson to discuss this subject further with the U.S.A.E.C.in the course of his forthcoming overseas visit.Yours faithfully,__,,i/77 CI_ / .¢ll<£g(M. 0 . Timbs)Executive Membg;/AAd CONFIDENTEAL



of-"“i’-\§\at //-/'-The Plowshare Program—Deve|oping Peaceful Usesof Nuclear ExplosivesStafczncnt by Glenn T. ScaborgUluzirman, U.S. Atomic Emrgy 0'ommis.s'i0n ‘Mr. Chairman, I appreciate the opportunityto appear before
the Joint Comiiiitteeto dis-cuss our program, called Plowshare, for thedevelopment of peaceful uses of nuclear explo-sives. I will give you some general informa-tion on the recent prog-ess and future plansfor the program. I have
with me Mr. J olm S.Kelly, the Director of our Division of Peace-ful Nuclear Explosives, who will provide youwith more detailed information.Generally, the potential peaceful applicationsof nuclear explosives can be divided into
threeclasses or types of applications. One we callthe scientic application. The nuclear explo-sive has several unique characteristics which canmake possible some kinds of research investiga-tions not possible by other means.
The secondtype of application is in an area that mightbe called underground engineering. Here, nu-clear explosives can be detonated deep under-ground to shatter rock to facilitate mining ofores and recovery of oil, stimulate ow
of gas,or produce underground permeable zones forstorage or waste disposal. The third type ofapplication is the potential use of nuclear ex-plosives in excavation for large engineeringprojects.We have made substantial progress
in each ofthese areas during 1964. Specically, we con-ducted seven major Plowshare experiments in1964, including at least one in each type ofapplication. i-L.‘ Made before the Joint Committee on Atomic Energon Jan.
5.116Most of our effort in this eld is directedtoward designing a nuclear explosive which willproduce new isotopes of the very heavy cle-ments and possibly even new elements. Thereare 92 elements which exist in nature,
rangingfrom the lightest, hydrogen with atomic num-ber 1, to the heaviest, uranium with atomicnumber 92. In addition to these, man has pro-duced 11 “transuranium elements,” that is, ele-ments which are heavier“ than uranium.
Thesemay be produced in a specially designed nuclearexplosion where a target material such as ura-nium is bombarded with neutrons.Two of 11 transuranium elements, einstein-ium and fermium, in fact, were rst producedand
found in the debris from the Mike thermo-nuclear explosion in 1952. Since then, severalexperiments have been conducted undergroundat the l\'evada Test Site to develop an improved,lower yield device to produce these very
heavyelements.The goal is to design a device in which a verylarge number of neutrons from the nuclear ex-plosion bombard a. target material such asuranium. Some of the atoms of the target ma-terial undergo multiple neutron
capture andthus are built up to heavier elements.In October 1964 the Lawrence Radiation Lab-oratory, Livermore, California, conducted oneof the latest experiments in this work. Thisexperiment was called Par. The attachedchart
* summarizes these results. Tho Par ex-periment shows that with the approximatelyL‘ Not printed here.DEPARTIIEXT OF STATE BULLETIN.; .4|!-



F0 I .I30-liiloton yield of the Par event, the neutronintensity of the 15-megaton Mike shot was ex-ceeded by about fourfold. It would requireseveral tens of years of operation of the world’sbest reactor to equal the integrated neutron
uxobtained from the Par explosion.In terms of producing isotopes of transura-nium elements, the results of Par are very ex-citing. The analyses, to date, of the Par debrishave shown that isotopes as heavy as fcrmium257 were
produced. Uore detailed analyses oflarger samples of the debris are underway, andthere is some evidence that isotopes of massnumber 259 may be found. Isotopes of massnumber 259 would be the heaviest yet producedby
man by any means.In October 1964 the Les Alamos ScienticLaboratory conducted an experiment similar toPar in conjunction with the Barbel test in theweapons program. The results from the Bar-bel experiment nearly match
those from Par.It now seems clear that nuclear explosives canbe used to produce new isotopes and even newelements. A modest improvement in neutronux, accompanied by the use of a heavier tar-get material, such as one of
the transuraniumelements, plutonium, curium, or californiuni,could lead to the creation of isotopes with massnumbers greater than 270 and atomic numbersgreater than 103, which would mean the discov-ery of new elements.We
expect to continue investigation of thescientic application at a modest but steadylevel. At least one such experiment will be con-ducted in 1965.Underground EngineeringPrior to 1064 we had experience with fullycontained
underground nuclear detonations intuff, alluvium, salt, and granite. The Handcarevent of November 1964 provided importantdata on the effects of such detonations in dolo-mite. The Handcar data are particularly val-uable since
many under-grotuid resources areassociated with carbonate formations.\Ve believe that we now have enough data onunderground engineering to warrant undertak-ing a demonstration project in cooperation withindustry. We have
had numerous discussions/JANUARY 25, 1965-with several companies about possible jointprojects. Our next step in this area. will prob-ably be giided by these interests.Excavation ApplicationThere are two facets to the
development ofnuclear excavation technology. One, of course,is the development of the cratering technology;the other is the development of clean devicesand other techniques to reduce the amount ofradioactive materials
reaching the atmospherefrom cratering dctonations.During 1964 ve experiments were conductedin the excavation progam. One was a high-explosivo row-charge cratering experiment inbasalt. More recently, the Sulky
experimentwas executed. We conducted three events,Klickitat, Ace, and Dub, in the clean-device anddebris-entrapment program. The results ofthese are very promising. The amount of ra-dioactive material reaching the
atmospherefrom a eratering detonation employing thesetechniques would be at least a factor of a hun-dred or more less than would have been possibleprior to 1964. We have been concentrating onthe development of clean
nuclear explosives andon techniques for keeping debris underground.About six or seven additional deviee-develop-r tee no ogy pioneered by_ the 1964 tests. Fourba ments and an intermedi-ate-size demonstration project are
required torene the cratering technology sufficiently topermit undertaking large, useful projects. Twoof the four basic tests would be row-charge ex-periments. For the de1nonstration_project, weare investigating, in cooperation
with the Atclii-son, Topeka and Santa Fe Railroad, the Bu-reau of Public Roads, and the California High-way Department, the feasibility of a projectcalled Carryall. This is a 2-mile cut through.the Bristol Mountains in California
about 200miles east of Los Angeles. Carryall, if con-ducted, would provide a cut to be used by therailroad for relocation of its main line and fora segment of new Interstate 40 (Route 66).Despite the progress in the development
of‘clean cratering techniques, every nuclear crater-ing detonation will release some radioactive117i



>v " ‘material to the atmosphere. Therefore, thepresent test ban treaty,‘ which bans under-ground nuclear dctonations that cause radio-active debris to be present beyond the territoriallimits of the country conducting such an ex-
plosion, imposes some restrictions on nuclearexcavation. It appears, therefore, that largenuclear excavation projects, particularly thosenear territorial boundaries, such as a new sea-level, transisthmian canal, would require
anagreement with other parties to the treaty.On the other hand, as I, and other membersof the administration, tcstied before the Sen-ate Foreign Relations Committee on behalf ofthe treaty, there are some cratering
experimentsnecessary to develop excavation technologywhich can be conducted without violating thetreaty.As the allowable experiments proceed, aspresent technical uncertainties are resolved, andas even cleaner explosives
become available. webelieve it will be possible to conduct, under thetreaty, additional cratering experiments whichwill advance excavation technology. In addi-tion, through carrying out such experiments ascan be done \vithin the
limitations of the treatyand allowing international observation of theprincipal ones, as we did with Project Gnome,we believe that other nations may be able toobserve for themselves the practicability, safety,and feasibility of using
nuclear explosives forlarge excavation projects.Our opinion that there is international in-terest in Plowshare was strengthened by the dis-cussions on Plowshare and international co-operation in Plowslmre which occurred
inGeneva during the Third International Confer-ence on Atoms for Peace.‘We probably should begin to give serious con-sideration to some form of international coop-eration i.n Plowshare. This could either be inconnection with
the IAEA [InternationalAtomic Energy Agency] or other appropriateinternational groups.For text, see BULLETIN of Aug. 12, 1963, p. 239; tora statement made by Secretary Rusk before the SenateCommittee on Foreign Relations
on Aug. 12, 1063, seeibi:i., Sept. 2, 1983, p. 350.‘ For a statement made by Dr. Seaborg at Geneva onAug. 29, 196-1, see1'bizl., Sept. 21, 1901, p. 408.118IINTERNATIONAL ORGANIZATIONS iAND CONFERENCES 1U.N.
Asks All States To RefrainFrom intervention in CongoFollowing are tenets of statements made in theSemzrity Uomwil by Z/.15’. Representative AdlaiE. Stevenson on December 30 anll a resolutionadopted by the Council on that
day.STATEMENTS BY AMBASSADOR STEVENSONU.S./U.N. press release -1487First let me also express the thanks of mydelegation to our colleagues, Ambassador[Arsene Assouan] Usher of the Ivory Coast andAmbassador
[Dey Ould] Sidi Babs. of Morocco,for their indefatigable, patient, and resource-ful work in bringing this long debate to a con-clusion by a resolution that I believe expressesin general the anxiety of all of the membersof the Security
Council to see law and orderrestored to an independent and stable Congo.Mr. President, the United States believes thatthe resolution which we have just adopted is apositive and constructive step toward the estab-lishment of a
better climate in the Congo, whichin turn will facilitate an eventual solution, andthat it is also a step toward improved relationsbetween the Democratic Republic of the Congoand its neighbors. The resolution is consistentwith past
resolutions on the Congo in that it ex-plicixly rentllrms the sovereignty and the terri-torial integrity of the Congo. It is also con-sistent with the OAU [Organization of AfricanUnity] resolution of September 10, 1964.‘Perhaps the most
important provision, as thedistinguished representative of France haspointed out, is operative paragraph 1, which re-quests all states to refrain or desist from inter-fering in the internal aairs of the Congo. It is‘ The operative
sections of this resolution are con-tained in U.N. doc. S/6076 dated Dec. 1.DEPARTMIENT OI‘ STATE BULLETIN



U//,/2/6



bJ‘' /_///—\ /Z33"A \> CONFIDENTIALH U 0””, \\ .~\~ d' (\~\$ _ 120/10/1011» February, 1965.The General Isnnger,Australia: Atcnis hasrg Commission,"Cliffbroot",45 Beach Street,000888. H.S.W."PL(ISHAIE" PR%AIZ‘Hunk you
for your nencrmndun 0.64/1152 dated 4th February,1965, forwarding a copy of n repel-t by the Atonic Energ Attache inIashington concerning the "PloIshe.re" prog.'a—e. We were pnrticulnrlyinterested in the reported view of the
U.S.A.E.C. Division of PeacefulExplosives that there would he no greet difficulty in obtaining anexemption tron the llncles._r Test Ban '1‘:-esty to cover ‘explosives involvedin prscticsl spplicstions'snd that, in this event, no
problems wouldarise in pernitting access oi’ international inspection teens which wouldcheck, inter alin, thst no new nuclear weapm technology was involved.2. It has ‘been on understanding tlmt me of the difficultiesin perlittizg
intea-nsticnsl inspectim of "P1owlhsre" oilereticns naelikely to he that the nneleer devices Qplqed in such e pi-ogrn—e wouldalso lave nilitnry significance. This question ens discussed at e. noetingin this Depsrtnont in August,
1963, with the Australian teal which onethen shout to visit the United States to inspect work an “Operation Plowshsre".At that tins Dr. Iilson, it we understood his correctly said tlnt thodevelcpnnt ct devices Yhich would reduce the
snount of rsdiceotive fissionproducts wns of significance for weapons development as well so for pescetulapplications. For this reason he thought that the United States would wishto use its nors sophisticated devices for Plowshu-
e operations snd,£orsecurity reasons, it would scarcely wish these to he subject to internationalinspection. As we understand it, this posed scathing oi’ s dileun, since,if the United Stntee were not prepared to agree to internstionsl
(presumablyincluding Russian) inspection of pemetul nnolesr devices, the Soviet Blocnight suspect that the ilrogmlm was designed so s cover for continuingatmospheric nuclear tests for military purposes.3. Ie would he grateful for
your con-ents on trio question,particularly in the kht of the Australian tesn'e inspection of "Plowshaz-o"operstions in the United States.(war. 1:01;)Acting Assistant Secretary.CONFIDENTIAI;h-e~s2u_k __;;-, ' ~ ~ "1
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9*’-‘Qlwllillll Alnmic Enemy Banvnissiun . ‘*1; c’/1/M, 451;-.-4 st», cw, M5141 ;Z‘/"jlh m<:i—-——-I _ ‘ ' BOX IL POST OFFICE. COOGEE. N.S.W- AUSTRALIAlllll IIFEIEIIGE "III IEFEIIIIIE — 'i ii? CABL§: ATOMCOM. SYDNEY --
'|'E.EPl"|°NE: Cl-B-IZZIG.64/1752 4th February, 1965\r V72¢ /oz/O7 /5 F B ‘glv.* 0.Dear Sir, ,; ._JM,_ ~»—*" MThe Atomic Energy Attache in Washington recentlyforwarded to this office a copy of a memorandum on
nuclearexplosions which he had prepared for the Ambassador. Theopinions expressed in the memorandum relate to both theNuclear Weapons Test Ban Treaty and the prospects for the// continuation of the ‘P1owshare‘
programme... I am therefore forwarding a copy of the memorandumfor your information in case you have not received onethrough other channels.Yours faithfully,, Z?///_  //1--/6:? /“*‘;‘d'4(M. C. Timbs)Executive Member.. Encl.The
Secretary,Department of External Affairs,CANBERRA. A.C.T.,\~/A w\ W A, (£4um /‘~i°')g



F at1 cc. H.0.we mo/65 ‘ QM -Temsrr 1965Sir,Recent newspaper reports have indicated that the U.S.Government may use the release of fission products from alarge Russian underground nuclear explosion as an occasionto
confront the Russians with the dangers of undergroundtesting and the necessity of a complete ban on nulceartesting. 11' _In discussions with U.S.A.E.O. Division of PeacefulNuclear Explosives, I explored the expected future
orthese "Plowshare" explosions in the event of such a banand in the light of U.S.A.E.C. Chairman Seabor3's state-ment that he would seek an exemption from such a ban forPlowshare explosions.No great difficulty was seen in
obtaining anexemption for explosions involved in practical applicationse.g. canal excavations or explosions designed to assistfurther understanding of technology. In these cases, noproblems would arise in permitting access of
inter-national inspection teams which would check a) on the;safety of the explosion from the point of view of, say,ground shook damage, or release of radioactivity, andIb) that no new nuclear weapon technology developmentlwas
involved. . ‘In the case of tests designed to improve devicetechnology - e.g. the production of higher specific energyoutput, or lower unit radioactivity release, then it wasadmitted that the implementation of effective
safeguardswould be a much more difficult if not impossible matter.The current U.S. position of device development forPlowshare purposes is that a further 6 to 7 tests arethought to be required to develop and prove a device
whichwill give a 100-fold reduction in radioactivity releasefrom the original reference point of the Project Sedancrater. In the event that an underground test ban isimplemented and device development tests not excludedbefore the
6 to 7 tests have been completed, Plowsharewill then use the best available device, with technologybased on this device. V 'Two personal opinions uttered were: _,1. that the U.S. Government is rather? unlikely to usethe
particular incident referred to as a basis for acampaign for a complete nuclear test ban ~ rather as aninstance of its ultimate desirability.2. that the U.S. Government, in not pressing the mattertoo energetically, is tacitl
reoognising'the significanceof the rather low amount or {evel of radioactivitydetected in Japan.It ha al“ b t ti - f U.S.A.E.O. Pl hdivision gig: tggnugecgf Ego tgrg “detectable ra§¥§ti§§~released over a national boundary is unreal as,
in orderto be measurably harmful, radiation must attain a certainlevel and this is considerably above "detectable". This/2..'1, x



‘ 7 .2§- gv-modification of the "detectable radiation" term to ea;"a given fraction of the international tolerance lavefor radiation" has been one of the moves suggested forpossible accommodations to the present limited HuclaarTest
Ban Treaty which might be scught in the eventthat a sea level canal were to be constructed by nuclearexplcsivea.Respectfully submitted,ORIGINAL SIGNED BY'ATOMlC ENERGY ATTACHEFrank Ill  0Atomic Xnergz
Attache¢FLB:yw
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INWARD CAB LEGRAM M/WW“LOM I.28H8FROMZ DATED: 22ND JANUARY, ¢9e52I22z3RD JANUARY, 19651628.AUSTRALIAN EMBASSY, RE°'D ‘WASHINGTON.182. RESTRICTED.FOR EXECUTIVE MEMBER A.A.E.C-
FROM BETT-U.S.A.E.C. TODAY REQUESTED INFORMATION AS TO WHEN IT MAY PUBLISHTHE WILSUN 1EAM PLOWSHARE REPORT AS A TECHNICAL DOCUMENT,IN ORDER TO SECURE WIDER
DISTRIBUTION.PRIMAHY AIM IS TO USE REPORT AS EXAMPLE OF INDE?EN-DENT EXPERT ASSESSMENT.I ADVISED REPORT STILL UNDER STUDY-VERY GRATEFUL INDICATIUN WHEN AND T0 WHAT
EXTENTREPORT MAY BE GIVEN INCREASED UISIHIBUTION BY U.S.A.E.C.Z-i--AA.A..EMIN. & DEPT E.A.P.M.'s L)t:;E"J.'P.M.'s 23RD JANUARY, 1965MIN. I/C. A.A.E.C. (T/T).C.sac FA5\I,d,j,U) DL PACAM ER\;§‘.‘»‘5.\ >
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Published at PARISDEPARTMENT OF EXTERNAL AFFAIRS CANIIRRANmne of Paper NEW YORKi‘-{W ' __ -“g_;_—-»_,;;_,,,:a" ' -‘ *=-“rTIMES. File N0_ | f‘U. S. and Soviet -HoldingQuiet Disarmament TalksFoster and
Tsarapkin Exploring Ideasto Prepare Possible Agreements»Before Geneva Parley Reopens V‘ By JOHN W. FINNEY >Soeclal to Th! New York Timel-WASHINGTON, Jan. 6 — by voluntarily placing one o!American and Soviet
disarm-amen: experts have been hold-ing private conversations overthe last two days in an effortto find possible areas of agree-ment before the disarmamentconference reconvones.The exploratory talks be-itwcen William C.
Foster, direc-tor of the United States ArmsControl and DisarmamentAgency, and 'Semyon K. Tsa-Irapkin, Soviet representative tolthe 17-nation disarmament con-ference in Geneva, are a con-tinuation of discussions startedinst
month by Secretary 0!State Dean Rusk and ForeignMinister Andrei A. Gromyko.Sources said that in the newdiscussions the United Stateshas urged the Soviet Union toits atomic power stations underinspection by the
InternationalAtomic Energy Agency.Thus far, the Soviet officialshave limited themselves to re-statement of past Soviet dis-armament proposals and givenno indication that they arewilling to modify the terms tomake them
acceptable to theUnited States. Similarly, theUnited States has been standingpat on its past proposals.If there has been anyin the Soviet position in the newround at talks being held atthe State Department, it hasHan“ 1.. u_..
....=._..|i_. __..A.___._follow the American exampleIqjv 734,/0/In- _,__--W...»--,__1~__



VNo. G-297Tel. 973-3335 or December 21, 1964973-3446NOTE TO EDITORS AND CORRESPONDENTS:Following is the text of an announcement dictated to thewire services at 5:30 p.m. EST, Saturday, December 19,
1964:"The Atomic Energy Commission announced today that itconducted a low yield nuclear detonation at its Nevada TestSite on December 18, l964. This detonation was part of theCommission's Plowshare Program to develop
peaceful uses fornuclear explosives.5 "The nuclear explosive had a yield of about one tenth ofwry \ a kiloton (equivalent to 100 tons of TNT) and was buried at a» p depth of about 90 feet. The nuclear explosive was
detonatedMW-\Yat a greater depth in relation to yield than earlier experi-ments in the Plowshare excavation program. The purpose wasto determine the effects of this greater relative depth ofburial. The expernent produced a
mound of broken rock witha shallow depression in the center. Data significant to thenuclear excavation program were obtained."#l2/21/64asu g9“ /'§4~¢-~——> UL“ We/">7'=»
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. M v=~1~1~ eQ|.e “Io ill)!14.0.',a2.2905/on m October -weeng §'§: 2&1?“ agu“58*‘-503 .511,I refer to your eonvereetien with Br. ml. Wernerer the A.A.%s.C. on Tuesday Inning 6th October, enaIe the remake le&e1ad.1oet1n¢'
the‘ the U..'3.A.f~l.n- weeeeetldeat at ebbehhg eneemedetien to we 1.1-as-alaeleu Qeet In ‘treaty to pen“ ‘Manure’ezplleeieu. _e po wee e me e er a e urthi Lat an A 1 t 1 in 4 tn:dieeueeieae with It. an 1.11;, D1:-eater er vieieaat
Peeeetul Iueleer kupleeivee, 0.45-A¢.§2.G., vie 1-eoeuatelthat in Geneva, he bed epoken tn 1-elleble sealerrep:-eeeatetivee et lent tea-up eenntrtee includingthan mum the Inn Ourtein, em! le:Je1ee4 the 0 onlap:-eaten the! Ll no
eeee were the I tetieae er theten Bu Tweet; eaeierel en ebehele to the progresser eppuuuea or Plewehu-e - In feet, were e suitableis-ejeet to be looted end the neeeeury eetety neared,G In felt that the neeeeeery eoeennedeueae
to the‘Beet Bea Treaty cult be negotiated.Aeeulllg thei Ir. tell; 1e correct ue 10114 appear ta lute eene htereet te Aunt:-ell: in reletlca .to poulble harbour eoeetreetien projeete, and I havetherefore interned the Genes-:1 lleuger or
the A.A.€.0.Reepeettully embattled,but I3. Den.-  %£Qz11.8111
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f'9mb?QD5i§¥§HDUGSONc -llV¢lsl1ingion,h$'0|;lf- 13g1g1£§§;Eg§?si'a4ian§&11ml{_§l§,h8V¢ gone’ out of their‘ \gi3y.tojoin hi h%.ec§§Ft°fia :nt that_ they would_lil§¢ ¢§(§'ii _ lly zoaimed at lm. Y '°,- me /\II1¢l’1can programme
6f"_e‘xperiments_ 1118 _£_1faceful lxses‘ for nuclear expl0$jons.' Z _The Americans weré taken com-pletely Qy surprise by rst feelersput out_gi1.u-ing the Unitqd, NationsAlqrrmigr Peace c0nf!;¢l1Q¢, whichended in Geneva last
Wadnesday.Theysan: now cautioudy preparingtolndout what the Russians andR s have In mmc!-:|5'l;fnfé'?Gnccn1on1 hai B fmafile.an .t_ V rurnunistj  ,  or)yY 'Beven  eJ'U.S.(Jove erll. m I u rs d thatMr Glenn Seaborg.
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  , W 7»/~¢~QIECOND TRANSISTHMI-AN CANAL ';»<\’/NA" 6”“ 'HEARINGSCOMMITTEE ON COMMERCEUNITED STATES SENATEEIGHTY-EIGHTH CONGRESSsncoun snssxouON ‘_ S. 2428 . .A 1311.1; TO AUTHORIZE
A STUDY 01-‘ nnmxs or INCREASINGTHE CAPACITY AND smcunrry or THE PANAMA CANAL, ANDFOR OTHER PURPOSES; AND ,1 .S. 2497 ' " 'A BILL TO PROVIDE FOR AN INVESTIGATION AND STUD-Y
T0DETERMINE A SITE FOR THE CONSTRUCTION OF A SEA LEYELINTEROCEANIC CANAL THROUGH THE AMERICAN ISTHMUBMARCH 3 AND 4, 1964Serial 44Printed tor the use of the Senate Oommmee on
Commerce<%°Z%/05'3 8 19' 4 7 5 nus. covmnmzm warm-mo omc:U/V I w.\samc'roz¢ = nu



Sl'IC()f\‘l) 'l‘]l.-\NSlS'l‘HMl.~\N CANALwxsnmzsnny, MARCH 4, 1964U.S. S1:x.1'r1-1,CoM.\nr1'zz: ox Coapznnctz,Was/Lmgton, _ The con1n1ittec1nct :1t10a.1n.,in1~o_u1_11 5110, New Senate Ollice Bu1ld—1n ,Ho11.
\\"ar1'1~11 G.Mag11us011 presnl111g.%‘he C111\111.\1.\1\'. The conunittee \v1ll come to order. _Dr. Seaborv we heard testimon vestcrday 011 proposed l(‘"‘lSl2li.l0I1t'":°’111 1y'11 IWI 11° upr a1n1nr-' 0 :1 s my o a Seconc sea
eve cana . e \0i1l‘( rom 1 .Kfann ofttho Slate l)1-part1_nent and from the Defense Department.They covered 1na11y of the ltems 1n some detzul that may necessarilyoverlapalittle w1thyo1|1'lest11nony. _ _ _ _There has been a
great deal of dist-u>s1u11 u_bout the pUsSll)lllL_Yusing nuclear power 1f_an(l when we_sho_11ld declde, and w iere, to u1a siea_ le;‘el calnlal. Tins cl]1se11ssl;on1:s dlictated not necess21_1*1ly byl xplmypo 1t1cn tron 1 e we
1u:_1y mve ut _\' I 1e ero11on11c_s1tnn ion, am 1egrowth of transpo1'l:1t1u11. By any rens01n1l>le p1'o]ect10n 111 the next10 or 15 years, the present canal W11 be111a<lequate.This is not 11 partlcularly new proposal 1n the
Congress. \Ve havebeen discussing similar pro|g0s11ls for mnny, many years. _In view of that, we would e glad to liear What you, as Chairman oftho Atomic I<Ine1~;gy Commission, have to say regard1ngtho situation.You have
n prepared statement. It 1s very short and to the pomt.We would be glad to hear from yo11.STATEMENT OF DR. GLENN T. SEABORG, CHAIRMAN, U.S. ATOMICENERGY COMMISSION; ACCOMPANIED BY J. S. KELLY,
DIRECTOR,DIVISION OF PEACEFUL NUCLEAR EXPLOSIVES, U.S. ATOMICENERGY COMMISSION; AND JOHN G. PALFREY, COMMISSIONER,‘AND JAMES T. RAMEY, COMMISSIONERDr. S1-:Ano11a. Mr. Chnirnian,
we appreciate the opportn11ity to ap-ear hefore your committee in this caparil v. As you know, the AtonncEnergy Commission has been iilterested for some time i11 the possibleapplication of1111clea1'explosives to proj1\ct.~' of
the kind that are underinvestigation here today. YI 11111 pleased to appear before you, tl11-1'ul'o1-c, lo testify on proposedlegislation, S. 2-I97, or similar le"islation whit-l1 provides for anintet-ngelicy st1ul_\'nftl1e most snitulile
site and n1ea1\s of co11sl1-nctionfor n sea level canal ar1'o.<.~= the .‘\llll‘l'l\'illl lsllnnns. If this le;_'isl11tio11\\'e1'e ndupled, the .-\1n1niu l'l110r;5_\‘ ('1>In1ni1<sio11 would 1:11't.icipnte bysupplying infurinalinn on the Snfu 1150
and n1ethods oi‘ const1'11cti0nusing 1111cl('n 1- explusi res.‘ 25



I will ;1l\‘\‘,_\'0ll suiue general l)il(‘l{;{I‘1)llI1tl on the l’lowsliare [)l'0gl'i\Il1and its relation to this bill. l have with me. .\lr_ John S. l{ell_\', thel)irevtur of our Division of l‘e:u~efiil Nuclear l']xplosi\'es, and (.'oni-niissioner John Palfrey, and
Coininissiouer James ltamey, who hasjust eoine in.Mr. Kelly will provide you with more detailed inforiiiation on thecont-ept and l(‘<'lllllt‘:\l status of the luirlear exc:i\":\lion applicationwitliin our l‘lo\\‘sliare- pro;_-"rain, partit-ulai'l_y as
it niight he appliedto a major canal project.We believe that a study along the lines of the hill would provide avaluable rc\'ic\\' and u idating of inforiuatioii tlcveloped for the Pan-ama Canal Company during 1959 and 1960 on this
important subject.Ilowever, based upon that prior examination of the matter_ it wouldappe:\r to us that onger and broader studies and field surveys wouldbe necessary before any nal decisions were reached..\t this point I believe it
would be helpful, in order to provide aframe of reference, to explain that excavation is only one of a numberof Ipossible peaceful applications for nuclear explosives.asically, we are examining two broad Ci\[0"0l'10S of application
inour Plowshare program. In the licld of iiildustrial application, itappears that nuclear explosives can be used in mining, in oil and gasproduction, and in water resource development, as well as exea\'ati0n.Many of the potential
projects of this t_v e would be either too costlyor infeasible unless the tremendous and rtiiatively inexpensive cnergavailable from nuclear explosives can be used.Secondly, we are using nuclear explosives to conduct scientic re-
search. An underground nuclear explosion provides, in etTect, a newand unique laboratory in which scientic experiments can be carriedout.Also, our Plowshare program involves the development of nuclearexplosives with special
cliaracteristics for use in these various appli-cations. In excavation, for example, we want to have explosiveswhich produce the least possible amount of radioactivit .Since 1957 when we began the Plowsliare program, and with it
con-sideration ot using nuclear explosives for excavation, we have re-ceived well over aliiuudred suggestions for projects requiring large-scale earthmoving. A number of these projects are in the UnitedStates and many more,
even larger undertakings‘ were suggested inabout 20 nations on 5 continents.Although only a. few of these suggestions were accompanied bysullicient. information to permit the development of feasi ility andcost estimates, it.
does appear, in those cases where information wasavailable, that cost savings over conventional excavation methodscould range from 50 to 90 percent.Thus, it is our belief tiat a fully developed teclinolog of nuclearexcavation
would be of wide usefulness in this country and abroad.Since it is our statutory rcsponsibilitv to conduct research and devel-o ment so that atomic energy will inalre the maximum contribution totiie general welfare. the .\tomie
Energy Commission has pursued theac uisition and study of additional information on nuclear excavation.iltlong this line, we have conducted over IOQ experiments withchemical explosives and some with nuclear explosives. “'0
have alsoobtained eratering data from a number of weapons effects tests. The4



l‘(‘$llll$ of tlie.~'e I-xperiiiiriits imlivate that iiiiclear t\Xl'!l\':\llOil has ii\'t‘|‘_\' proinising future. _In 1962, we develnpetl a prograni of :<e\'e|~al l2ll';((‘~$('i\l(\,‘f‘i'2ll(‘l'lilgexperiinriits to olitaiii ailditional data. In iernis of l('(7lilliC:\l capa-
bility, apart froni test ban treat_v and nllirr I‘-0llSl(l('l‘t\lil()IiS which I'ill (liscuss liiter, we believe it would take about 5 years froiu the..mie we begin the coiidiirt of these expcriineiits until cratcring tech-nology is developed to the point
where \'\‘i‘_\' large practical projectscan be undertaken. Concurrently, we would carry out additionalsafety studies in connection with these experiments.In addition, we will continue to develop the unclear explosivesneeded to carry
out such a project. It would also be necessary toestablish a capability to produce the specially (l(‘Sl§_TllG(l explosivesneeded for a project of the magnitude of a sea level traiisistlimiancanal. However, this capability can be
establislicd in an appropriatetime phase wiili our explosive development program so that this capa-bility could exist in 5 years. Thus, we feel that if a decision weremade to use niiclear explosives in criiistriicting such a canal, all
theprerequisite \vork could be accomplished in 5 yeals.As I have said, the Commission is currentlv pursuing much of thiswork because of its basic statutory responsibility to develop benecialuses for atomic energy.This means that
it would not be possible to initiate nuclear excava-tion of such a canal for 5 or 6 years. In the meantime, however, webelieve sufficient information exists to be able to undertake the studiesprovided for in S. 2497.Since the time we
conducted our rst largescale cratering experi-ment, Project Sedan, in July 1962, this Government joined with over100 other governments in a treaty banning nuclear weapon tests in theatmosphere, outer space and underwater
and banning any other nu-clear explosion whicli causes radioactive debris to be present beyondthe territorial limits of the country undertaking such an explosion.As I said in my testimony before the Senate Foreign
RelationsCommittee during the hearing on the treaty:A new transistiiniinn canal ' ' ' prr>liahl_\' could not be done under thepresent treaty limitations becniise oi’ the short distance to territorial buuntlariesExplosions used in such a
project would, under present tcchnolo _ ,cause very small, but measurable, amounts of radioactive debris teéliepresent beyond the territorial limits of the country in which the con-struction was undertaken.It appears, therefore,
that nuclear excavation projects of the ina i-tude of :1. sea level canal would require an ageenient with the oiierparties to the treaty.On the other hand, as I, and other members of the administration.testied before the Senate
Foreign Relations Committee on behalf ofthe treaty, we believe that at least some of the cratering experimentsnecesesary to develop excavation technology can be C0llllllCl0(l withoutviolating the treaty.At. the [)l‘(‘$'(‘i‘|f tune, there
are both trr‘linir:il and le_<_r:il llii(‘('i'ltlllillO$r_egai"dii1g the tyne of experiments and projects whit-li might lK‘ pus-sible_ under the Ti'cat_v. 'l‘liei"efoi'e, in order to inake the llitixiiliillilpossible pi-egress and to resolve the tecliiiiczil
iiiicei"t:iiiitiv:=, we havecarefully i'e:is.sesse<l our prograin of large-scale (‘XP(§l'lill(‘lllS and have



4° an-.\.ur\ u 1.-\nru.>r-_nu_~“.\ru \.,.\r-nodecided for the time being to concentrate on the development of nu-clear explosives ‘which produce even less nulioactive. dehri.~", on small-Scale excavation experilnvnts, and on fully
contained experiments forscientitic and other engineering purposes.As the allowable experiments proceed, as present technical uncer-tainties are resolved, and as even cleaner explosives become available,we hope it will be
possible to conduct, under the treaty, eratering ex—pcviments which will znlvanee excavation technology further.In addition, through carrying out such experiments as can he donewithin the limitations of the Treaty and allowing
international obser-vation of them, as we did with Project Gnome, we believe that othernations may be ahle to 0l).<er\‘o for them.~'clves the practicability, safetyand feasibility of using nuclear explosives for the peaceful purpose
oflar_e:e-scale e.\'cavation.Other countries would also be able to assure themselves that. nuclearexcavation does not provide. us an opportunity to obtain \veaponsinformation that cannot; already be obtained by underground
weaponstests.\Vhilo fully supporting the objectives of S. 2497, from the stand-point. of our interest, the Commission believes it would be preferableto vest in the President the authority to conduct the study in question.lVo think that
vestinrr authority in tho President. would facilitatethe pro wosed study wliich should draw upon all available resources anddata. lu_re;1ard to the 6-month time limit on the proposed study, wedoubt that this period \vould afford an
adequate opportunity to com-plete a thorough study of this complex problem. '\\'e believe these studies would not only provide information of usein determining the site and method of construction for a new canal, butwould also
help us assess our nuclear excavation )rograin and thebenets it holds for mankind in both larger and smaller projects in thefuture. 'The CHAIRMAN. Thank yon, Doctor.The committee heard testimony yesterday, that the 6 months’
lim-itation contained in S. 2497 might not be satisfactory for severalreasons. But, on the other hand—because we have been discussingthis for many, many years up here—the possibility of a second canal-we do not wish to see
too long a delay.Too often when you don't establish a. time limit, to at least makea. report to the Congress and to the President, sometimes there isa tendency to delay it too long.I do think, tliough, that we are all in agreement with
your state-ment that it. would take a little more time. for experiments beforeyou could decide whether you could employ nuclear excavation withless cost and so forth. .I was wondering what you would think about the proposition
thatthis (luinini.<:-‘ion or a tzoinuiission appointed by the President, if wemade it more tlexible—inrluding the Atoiiiic Euergry Connnission—could make, say, a preliminary report including some of the thingsthat we know we 1-an
i'e.~'ol\'e wit.hin a year, or by the time the next(‘un;:re:=s 1l\(‘(‘t.=, or :=omethin;_{ of that kind.[\'a_v a site was selected and the political considerations were workedout, everthing (‘l.=e. was worked out, then comes the question of
ho\vyou wouhl build it. It would give more time for you people so thatwe could move this thing, expedite it a little more.Dr. Si-:.\n0i:o. Yes, sir.



M-,uuNI) 'l‘ltANSISTIIN[IAN c/mar. 29The CIIAIRMAN. You may make technological progress before the5-year period is over. '1‘hat is possible.Dr. bi-:.\nono. Surely. I think we ran do it. that way. I don’t. knowfrom our standpoint
that. there would be any great advantage in plac-a time limit on us, because we ha.ve the incentive to go at this ase.\p<-ditiously as possible. _ _l‘he C11/tnmau. Your own knowledge or lack of knowledge 111 thislield will be the
self-imposed time limitiDr. Si-:.\nono. '1‘hat’s right.The CHAIRMAN. You might nd out a lot. of things in a shoit periodof time, or you may have to wait. That is a self-imlposed time limita-tion. But in the meantime, we have many
other t iings we ouvht toget at in this proposal—political considerations, sites, things 0? thatkind.Dr. SEABORG. Yes.The CHAIRMAN. You would have no objection to that. It wouldn’tinvolve pushing you into something that you
weren’t quite sure thatyou could do.Dr. SIIAIXORG. Yes. Your question is do we ha\'ei—The CIIAIRMAN. \Ve recommended in legislation that if n com-mission were appointed, they would make a report say to the nextCoiwress.
They could report on a lot of things and they might notbe able to come to any conclusions in your particular eld. \Ve couldleave that open.Dr. Simnono. That’s right. Unless, of course, they came to somepreliininar ' conclusion as
to which route. This would be informationof wreat value to the Atomic l<Iner,gYy C01'nmi$siOI1.The C1i.\nm.\.\-. l\'e don"t. want to hold up a sea lcrcl canal wa.it.infor a decision regarding nuclear excavation. VVe want to go
aheadwith the study. This is a. matter we come to in the end, the method ofexcavation.Are we going to do it. this way or another way ?Dr. Sr:/mono. Yes. You want. to go as far as you can, and we agree.The C11.\1mr.\x. You
would have no objection to l;hat?~I)r. SE.\]l()RG. N0, sir.Tho CIt.\lR)[.\N. In the meantime, your people are working in thiswhole eld ?Dr. SE.\1$0ItG. Yes. As I said, the more information that can be ob-tained in the meantime, as
to which route is going to be chosen, themore meaningful our investigations will he, because the technique. forusing tho explosives, the nuclear explosives, depend very much on theroute chosen, on the terrain that. is under
consideration.The CH.-\IR.\[AN. \\'hat t-y we of nuclear explosion might be contem-plated in this project; un<lergronnd or would it have to be aboveground?D1‘. 5i:.\nr-no. Unde-rgrouiul. It. is ba.<;i<-ally an nmlergroinul explo~sion.
The nuclear explosive would be buried t_\‘pir'all_v,1nany hum.rcdfeet underground. lint obviously, the surface of the ground is brokenin producing the excavation.It is basically an nnrlergronml explosion.The (‘n.\in.\t.\x. {<0 that.
thcn—to use a lay tel'1n—_vonr problem iswhen the ground is broken, to contain any rli.\':\strous fallout from theuiidergronn<l explosion?Dr. Finnomi. Yes, to keep it conned to the rivinity of the ex-plosion as 1nll(‘l1 as possible.
\Ve do this in two ways: One, by devel-2o»oos—u4_5



oping nuclear explosives \vith smaller and smaller amounts of thisradioactive fallout; and, secondly, by trying to better our techniquesfor containing radioactivity produced by a given explosive under-ground or iu the immediate
neighborhood.The Cm\um.\N. You may not want to answer this question; you‘.on't need to if you dou’t. wish. Hut I think you can.Ilave we a sullicieut unclear stockpile to handle this if \ve decidedto do it t.hat way lDr. Sn.-\u0uo.
No, we don’t. That would be one of the other prepa-rations that \ve would have to make. Once a deterlninat ion was madeto go ahead, then we would bevin to build the stockpile of unclear ex-plosives that would be needed:
Several hundred nuclear explosiveswould have to be-———The Cu.\1m\n\.\z. You would have to add to the present stockpilelDr. S!-IABORG. Yes. The nuclear explosives that we have at the pres-ent time haven't been built for
this purpose. This would require nu-clear ex ilosives specically tailored for this mrpose, and we wouldhave to build those, beginning at the time the llClt‘l'll1ll)tl.lll0ll was madeto go ahead with the project.The CIIAIRDI.-\N. So that
this would be the beginning.In the event. we develop a nuclear explosive that would be suitablefor this type of project, this could be the beginning, for everybodyin the world, of a great peaceful use of nuclear energy.Dr. Si-mmmo.
Yes, it could be. There are many possibilities for theuse of nuclear explosives for such peacetime purposes throughout theworld. I think we have something like 100 proposals.This could, as you say, be the beginning. This could
open a greatnew eld.The CHAIRMAN’. Harbors, for example, and other waterways, notnecessarily canals.Dr. Smnono. Yes, connecting canals between rivers, passes for roads,passes through mountains for roads, passes
through mountains forrailroads. Also, the closing of outlets of lakes, in order to containthe water; the building of water reservoirs; and many other applica-tions. Also applications in mining and the recovery of low-gradedeposits of
oil.A great. number of a plications are possible and have been studiedby the Atomic Energy (lbmmission since the initintionlThe C11/\inu.\N. So the urgency of this sea level canal could act.ahnost as a laboratory, experiment No.
1, for opening a whole newvista for the use of nuclear owerlDr. Smnono. Yes, it could.The CIIAIRMAX. I don’t want to necessarily go into the Treaty, he-cau.=e I think we are going to have to look at that legally and get
moreinterpretations of it.Any treaty, of course, can be modied or amended with the consentof the parties.Dr. Si-rxnono. Yes.The CIL\‘lR)L-\X. If we can show the kind of use for nuclear powerthat we arc thinking of here, the
possibilities for the future, it wouldseem to me that many of these countries would say: “Go ahead, thisis worthwhile. “Ye will agree to any legal modication if that seemsnecessary.”



But isn’t it possible that maybe we might, under the present Treaty,be able to wor tl_\lS’0l}l,l  have to have some more iiilerpretation,but it is possible, isi_i t it? _ lo go ahead under the present. Treaty?Dr. Srmiiono. It is possible to
develop the explosives and (lo someof the cratering experiments, and possibly some small-scale actual. licatioiis might be possible uiitler t_lie pi'vseiit_'l‘re:ity.J. \\'oul(l doubt that the actual building of the is_thinian canal wouldbe
possible under the present Treaty without niodilicatioii. But I amnot certain.The CIIAIRMAN. We will have that explored. Surely the countriesinvolved in the area would be coiicerne , mid they are parties, as Iiimlerstaiid it, to the
Treaty.Dr. Simnono. Yes.The CHAIRMAN. I think there would be very little problem in amodication for this purpose if we can justify whzit we have beentalking about here for a long time. _ _Dr. SEABORG. I would hope you are
right. When the countries ofthe world begin to understandi-The CHAIRMAN. What do you mean by the Plowsliare program!You referred to that.Dr. Snmsono. The Plowshare program, the na_me for the whole pro-ram for the
peaceful use of riucleai-_ explosives, comes from theiblical term of beating_tlieir swords into plmvshares. This is theterm that. has been app ied as the name for this program since itsbe inning sometime in 1957. 'The Ciii\inim\N. Is
the only danger, that you could foresee iii nuclearexcavation the radioactive debris or falloutDr. SEABUIKG. That is not the 0l‘ll1Y(ll1llg9l'.The CHAIRMAN. If there are ot iers, we would like to know of them._Dr. Smnono. There
are other hazards that we are studying that wethink can be successfully managed—the shock of the explosion, theimmediate etfwt.The CHAIRMAN. Heat and shock waveslDr. Smiiono. Not really heat. It is the shock wave in the
groundand the debris, the ying rocks, just, like in any explosion, and thingsof that sort. The possibility with an explosion as large as t.his—and iye are talking about uiiderground explosions which range fromk1)00_kilotons to 100
megatons-_—is that you have a shock effect on neigh-oriiig nearby houses and buildings and things of that sort.ll e are studying that aspect of it and believe that that can belialidtlsd, but it is a potential problem that we nuist give
careful atten-ion .The CIIAIIKMAN. \Ve have had testimony on all of the proposals, thepossible routes, an_<l, of COIIYSO, on-i'yoiio agrees that there woiiltl be in-volved n evacuation of a certain small population that may live in
thealrea. ut, fortuiiately, there is no large co_nceiitratioii of populationa on_g an) _of the suggested routes. Iuvaciiatioii could be accoiiiplisliecl,I thinlg with a miiiimiiin of diiculty.Dr. i-§.\noiio. Yes. And, of course, the <li ll'erent
routes zlitl'i-r in thisaspepéan the f1)(1)[)tlli1ll0Il in the IIlll!1t‘(lHllC Il(‘lglll)0l'lI_0()ll. ‘ ThisW0?{_ G Hone 0 _ t ie things that would be taken into C0!lSl(lt‘I‘i'\tI()Il inma inn iis piopose<_l stiidv for _tl_ie uii-po_se of (letci'iiiiiiiiig theroute
that has the iiiaximuiii desirability or this.



32 snconn TRANS-t.<'l‘TIMIAN CANALThe Cimlmmiw. You mentioned that the possibility of a nuclearexp)losion would be, costwise, cheaper than the conventional methods.r. SEABORG. Yes.The Cn.\11n\r.\u. You estimate that
the use of nuclear excavationwould reduce the cost of construction by 50 to 90 percent. I appreciatethat you are merely estimating. You would have to know rst whereyou are going to build the canal. But, generally speaking, if
itcould be done this way, and it is technologically feasible, it would becheaper to e.\'cavate by nuclear means. _Dr. Snauoao. It would be cheaper. And, depending on the route——Ilthink those estimates would apply something
like 50 to 90 percentciea er.Thpe CHAIRMAN. Let us sup )OS8 that under all the circumstancespolitical, economic, and technological, it is feasible to build a. sea. levelcanal, how long would it take, as compared tn conventional
means,using nuclear excavation, to build a canal that might average between7 5 and 150 milcsl -Dr. Si-:.\noRo. That would depend on the route. The smallest timefrom the most. favorable point of view of the route, would require2
to 3 years. The other routes might require up to 5, 6, 7 or even 8 to 10yea1s——the longer route with the mountains and so forth.I think in each case this is substantially less time than would berequired with conventional
explosives.The Cn.»\nur.\N. This adds u to 8 to 10 vears before we might haveactual transit. Maybe we coulil shorten the time if, in your experi-mentations, you make rapid technological advances. But it surelypoints up the
advisability of getting started with the study now.Dr. Srzanonc. Yes; because this would be in tandem with the 5 yearsthat I mentioned, that is, the 5 years to do these other things, the studythe development. of the clean explosive,
the cratcring experiments, andthen the building of the 200 or 300 nuclear ex >losives.All of those tasks, or many of them, could be done simultaneouslyif we went ahead on that basis. But oertainly a minimum of 5 yearsand maybe
somewhat more would be required to accomplish all ofthose tasks, and then on top of that, there would be these various timeestimates that I have made for the actual construction.The Clh\1ItM.\N. lVith any conser\-'ative
projection of shipping inthe world, you are bound to come to the conclusion that although thepresent canal may not be obsolete in 10 to 12 years, it won’t be ableto handle all the shipping we may want to more between the
twooceans.Dr. Siaanono. That is right. There are already a number of shipsthat the present canal cannot handle, as you know.The Cu.-\imr.\.\r. I think within 12 years, you can figure the canalwill be too crowded to handle all
t=l\i]')pl1i;{, which will wish to use it.One other question. Ilow much tle.\'ibility do you think we shouldvest in the President in appointing this very important body to makethese decisions?Dr. S1-:.\|:oi:<:. I think as much as you feel
that. you could.The C1r.\nut.\.\'. In any event, it should include what my bill callsfor. Fccrctary of Defense, Fecrctary of Qtate and yourself, because.you will be primarily concerned with this project.Dr. F1-:.\nnnn. I think that will
clearly be the case.The ClL\IR.\I.\.\'. To go on t'urtlu-r. I suppose it is possible that wecould use private kn0w~how, and advice.hr .<r\|-min. Ycszand otherdepartments.!i



l~an\..t“\v LA\l~QIh~/p-4a4‘4~>----- -__ _ _ _The CuAm.\la:'~:. Other agencies may wantto participate. SenatorTh urmond Y ' - . _Senator '1‘i|ri:.\ioN|>. Dr. Seaborg, we are also glad to have you withus >'r. Snmoizu. Iain glad to be
here. _dcnator TllUIl1I()ND- On page 5, I beheve you make the statementthat “it. appears, therefore, that nuclear oxcavatlon pro]ccts _of themagnitude of a sea level canal would require an agreement, with theother parties to the
treaty.” _As I construe that statement, it is your feeling that under theNuclear Test Ban Treaty, it would be necessary _to get the other partiesto the treaty to agree to using nuclear explosions of the magnitudethat would be
required tobuild this sea level canal. _Dr. SEABORG. Yes; to modify the treaty in the way provided for bythe treaty.Senator TIIURMOND. I think you are right in that. That was myposition when the Nuclear Test Ban Treaty went
through. \Ve wereassured by some of the proponents of the treaty that it would notprohibit peaceful uses, but the treaty doesn’t read that way, and Ithink your construction undoubtedly, is the correct construction.Dr. Ssauono. I
noted my own testimony in that regard, indicatingthat I thought at that time, when I testified in regard to the Test BanTreaty, that. probably for an undertaking of this magnitude, a modi-cation of the treaty would be required.Senator
TIIURMOND. The Plowshare provram that the distinguishedchairman referred to is a program for tlie peaceful uses of atomicenergy Ibelieve.Dr. émnono. Yes; it is, with a number of aspects in addition to theone we are discussing
here today, as I indicated in the earlier part ofmy testimorriy.Senator IIURMOND. I don’t know whether you have expressed onopinion on this point or not. Maybe you have. I happened to be outpplrt of the time attending another
subcommittee meeting on stock-p mg. .Do you expect to encounter any diIl'ieulties with other countries ifan eort were made to obtain their approval in building this canal?Dr. SI-IABORG. Encounter any diiculties?Senator
THUKMOND. \Vith the other countries to the Nuclear TestBan Treaty.Dr. S1-zmsono. We don’t know at this stage. \Ve don’t know whattheir attitudes would be. As I indicated, I would hope that after theysee the value of this and
after it becomes clear to them that this docsn tofier a way for us to surreptitiously further develo 1 nuclear wea ons—-because, after all, we can do that by testing un<lle1*ground, wliich ispermitted under the treaty—after the
representatives of the othercountries see this, it. would be our hope that we wonldn’t encounterany difliculty.\Ve also could further strengthen our allegations that this won’tlead to the further (levclopincnt of nuclear weapons by
allowingobservers to see these tests. There would be no ob]ection to that, he-canse we have no other purpose than to develop the cratering tech-nology. \Ve would be perfectly willing to let. anybody sec that typeof an experiment.



Senator Tmmuorm. The other owcrs to the Nuclear Test BanTrea(t1y would have‘no just basis 113» objecting for the reasons youstate .Dr. Seanono. That would be my o inion ; yes, very denitely.Senator Tuomirouo. This would,
otler an opportunity or other.n[iOnS of the world to see how useful atomic‘ energy could be inmatters of this kind.Dr.Smnoao. Yes.Senator Tixwmoxn. And to understand that similar projects mightbe undertaken in some of those
countries.Dr. Smnono. I think so. That would be my view and it is my hopethat that would be the reaction.Senator Tuunuoxn. So, unless the Soviets would arbitrarilfy ob-ject, the prospect is that we could get approval and proceed
i it isdetermined to build such a canal.Dr. Smuono. I don‘t know whether the prospects are that we would.But, I think there are very logical arguinents that would make itseem reasonable that poo ile should see it that way.Senator
TIIURMOND. Thank you very much, Dr. Seaborg. Thankyou verv much.The CIIIAIRMAN. Soviet engineers over the ye:us—and I have reada lot of the translations—have some hopes, as we have here, of beingable to do some of
the same things in t ieir areas.One of them may sound a little fantastic now, but I am to the pointwhere things that I thought 20 years ago were fantastic are todayrealities, so I am not passing on that.Dr. Suaono. I think we are all
at that point.The CIIAIRM.-\.\'. Soviet engineers are talking about a similar typeof project in the Bering Straits that would change the currents ulpthere and make the straits more navigable and northern Siberia a litt ewarmer.This
isn’t too farfetched at all; it is a. very narrow, shallow strait.That is why we have no icebergs in the North Pacic because theycan’t get through that strait. They have been talking about this fora long time, hoping that new nuclear
technology can be put to somegood uses.And Russian engineers have talked on many occasions about build-ing harbors along the northern route to the Siberian coast by t-he useof nuclear explosives.Dr. SEABORG. I don’t
know ho\v feasible the opening of the BeringStrait is.The CIIAIRWAX. I don’t know, either.Dr. SEABORG. But the manufacture of harbors we do consider feasi-ble and we have studied a number of places where that could be
donevery ell'ecti\'el_v in ditl'erent places of the world.The Soviets were interested, publicly, in the use of nuclear explo-sives for these eaitlinmving t ypcs of projects in the late 1940’s. Theymade their views known on a number of
occasions then. They havebeen more or less silent on it since that time.The Cn.umi.\.\'. Senator Morton?Senator I\Ion'ro.\'. No (pit-stions. Thank you, Mr. Chairman. It isvery interesting testimony.The Cn.\nm.-\x. Senator
IlartlSenator Il'.\n'r. I apologize for coming late, due to another meeting.I have read your statement, Doctor.l



Mr. Chairman, ilid you inquire of Dr. Seaborg \_\"lie_ther he wouldbe iii a position to express any ideas as to the feasibility of a trans-U.S. canal using nuclear explosives?The CllAIIthIi\N. No. I didn’t. _ _iiator IIART. You said that
20 years ago things seemed impossible,bu. are ossible now.The é)llAIl(1\[AN. I nientioned that. _ _Senator Ham". One of these resolutions, or bills, would limit theanalysis to a transisthniian canal. But the Cotton bill has no limit
onthe location. _Dr. SEAISORG. That is an intriguing concept. I think that the costwould robably be prohibitive. After all, we are talking of cost-s———Tl'\08I1AIR1\L\N. You mean as of now? _Dr. Smiiono. As of now. We can
more or less prop:-ct what, underthe most favorable circumstances, we could come to in the way of im-provements in 10 or 20 years.\Vhen you think in terms of distances of a thousand miles or more,as compared to distances
here, as we have indicated, of thirty or fortymiles, where costs, even though low com )il!‘0(l to conventional ex-plosives, are still of the order of $500 million, it does look like wewould be talking of costs of the order of a hundred
times that.Senator Hiiirr. Dr. Seaborg, would you suggest we foreclose in thisproposed study a coiisideration—inclucling cost estiii1ates——of a canalacross the United Stat:-stDr. Si:/mono. No, I wouldn’t.Senator II/im-. I would
hope that the study would include con-sideration of such a route.Dr. SEABORG. I personally wouldn’t foreclose that, and I would wel-come tlie inclusion of that. I don’t think that a large proportion ofour time and energy should go
into that, but enough to make a betterasscssiiient, for example, than the one I am making here this mornin .Senator IIART. Exactly. S. 2497 would limit the stud througithe American Isthmus. I would hope that we would be able
also toget the judgment of this group on the feasibility of a trans-U.S. canal.Dr. Sr..\isoiu:. I think that would be wise.The Ciiairnimu. \Ve are getting curious now, as long as we haveyou here. If a decision were made to build the
canal through Nica-ragua—the route that has been proposed for years—it will be neces-sary to go through a long lake.\Vould that pose any different problems? A deep lake, too. I havebeen there.Dr. Si-ziiuono. This is one of the
things we would have to assess.The CHAIRMAN. You are dealing with a lot of water there.Dr. SEABOR0. Yes. I suppose one possibility would be to skirtthe lake, to go around thelake.The CIIAIRMAN. On the edge?Dr. Sizaiioiio.
On the etlges, but far enough away to he safe. I sup-pose another possibility, if you wanted to change the eiivii-onnieiit,that llllI(‘ll, would be to drain the lake gradually, in some way or other,in the course of the construction
process.The Ciiziiimax. I want to put in the record a thunibiiail sketcliof the re possible routes.The Teliiianteprc route iii Mexico would be the most costly. Ithink 0\'Ql‘_y\')l10 is in a;:i‘i-cnieiit. on that. It has some great advantagesbut
the cost gures are high.
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JUN'\‘3D"*Memorgndum No, Z88[64, 0‘" ' WDEX‘June 15, 1964 ‘ 1\ 8 i ?“umJ@vR DThe SecretarWe have discussed the contents of your memorandum 382with William Oakley, Deputy Director of Plowshare Division U.S.Atomic
Energy Commission, and with Charles van Doren, Deputy GeneralCounsel of the Arms Control and Disarmament Agency. Both made iessentially similar comments about the legal implications of a ‘Plowshare-type explosion to
deepen Geraldton Harbour. {2. Van Doren said that the U.S. was deeply interested in 1assisting the development of peaceful uses of nuclear energy, and for‘that reason had during the negotiation of the Nuclear Test Ban
Treatyadvocated an exemption clause to permit peaceful eiplosions. Althoughthe U.S.S.R. has done some work of its own in the direction of peace-ful uses the inclusion of such provisions was apparently not feltto meet Coviet
interests at the time and the exemption clause had tobe dropped from the draft. Therefore, as is pointed out in yourparagraph 5 there is under the present Treaty no meaningful exceptionto permit the concept of a peaceful
explosion.3. The U.S. continued to be interested in the subject andwas developing as much information as it could on the peaceful appli-cation of nuclear energy by means of underground tests conductedwithin the limits of the
Treaty. One of the objects of the Americanprogramme was to reduce radioactive debris to an absolute minimum andit was hoped that the evolution of suitable devices would eventuallypermit a wide range of civilian applications
which would be compat-ible with the Test Ban Treaty as it stands at present.4. Van Doren went on to say that the subject of peaceful ex-plosions and their compatability with the Treaty had been extensivelydiscussed during
hearings in Washington. He cited the following-asthe principal references:(i) Joint Committee on Atomic Energy of the U.S. Congress5tgmic_Energy Commission: Authorising Legislation Fiscal leer l96§_,’pages 1195-1233:(ii)
Senate Foreign Relations Committee, Heari s on theTest Ban Tre t pages 210-212. (Van Doren said that the testimony byDr. Seaborg in this section could be taken as the latest statement).Q(iii) U.S. Senate Committee on
Commerce, Hearings on theSecond Trgnsisthmian Canal. '5. All of these references should be‘ vailable in the Depart-ment. ' Y6. It was evident from (iii), which s xhe record of lengthydiscussions on the possible use of nuclear
energy for canal construct-ion th t th u e f ucl r detonations for canal cons ion f°Is a e s o n ea



pg?‘ _1CONF.\DEHTlA\.‘._," some time to come was difficult to conceive without violation of the iTreaty. There were fewer references available on the question ofharbours, but much of the quoted testimony was relevant. The
mainPoint was that, in the opinion of the qualified people in the Adminis-tration, possibilities for the legal use of using nuclear energy inthis way were, in the present state of technical knowledge, quitelimited. Van Doren quoted Dr.
Seaborg's summing up with regard to canal.$,w’ V/‘construction in Panama: "It is possible to develop the explosives and1b v Vi’ do some of the cratering experiments, and possibly some small-scale,,T:MM€L»)/applications might
be possible under the present Treaty".kw u, .7. With regard to Article (i)(a) of the Treaty, van DorenW4, v,{/fsaid that the text (which he pointed out was not quoted in full in- "M" your memorandum) was extemely restrictive as to
the categories ofW5 detonation to be permitted. For example it specifically excluded1 underground explosions which vented into the water. Nevertheless heLIA considered that if an underwater explosion could be so conducted
thatM its principal effects occurred underground it could be maintained1?,1k’; W %)_\ successfully that no infringement of the Treaty was involved. Oakleyl¥:;* _was of the same opinion on this point.A r,* 8. Both van Doren and
Oakley considered that the major difficultywould arise from Article (l)(i)(b) in view of the fact that in the1 present state of technology it would be difficult to contrive adetonation which did not release at least a small proportion
ofradioactive debris. In the American Plowshare series this factordid not present legal difficulties because the radioactive effectscould be confined within the national boundaries of the United States.However this would not be the
case at Geraldton in view of the proximityof the 3-mile maritime limit of Australian territory. Oakley was ofthe opinion that after some 3- 4 years of necessary engineeringevaluation, and further Plowshare development tests (in the
U.S.A.)it was very possible that a well-documented case could be made, demon-strating the utility of the project for civil purposes and the absenceof any significant health hazard, whigh_wouldE:ermit an approach to‘WUbw~(
eggnaggry governents_for an exemption from t Treaty, This is theg fy line of development which is currently favoured by the U.S.A.E.C.' Plowshare Division as the most likely way of successfully accommodatingsuch detonations
within the Treaty. Van Doren showed much more cautionon this point. He agreed that such a course was not prohibited by theterms of the Treaty but pointed out that it was one whose politicalimplications needed careful
consideration - it might be "opening aPandora's box"., 9. Van Doren went on to say that in its general policy ofpeaceful development of nuclear energy, and in its conduct of thePlowshare experiments the Atomic Energy
Commission was proceedingon the assumption that legal difficulties, although an impediment atpresent, would eventually be removed. One possibility was that theywould be overcome by technical advances in the development of
cleandevices. Otherwise in particular if a significant nuber of statesfound themselves attracted by peaceful uses, a modification of theTreaty in this sense would probably come to be politically feasible,However in the present state
of technical knowledge and world opiniona step of this kind was still some years away.u‘TEE10. We are sending a copy of this memorandum to London, Moscowand AUSTUNAT, N.Y. / W(J. M. Kirtley) ’First
Secretary.6CONFIDENTIAE pE|»



’,M~  '0/WDEPARTMENT OF EXTERNAL AFFAIRS, CANBERRA. ' Ill,. c' t ifName of Paper  File No....... Published at  involved.How to Learn to Love the BombDespite technical, treaty, and public relations roadblocksdelaying the
use of controlled nuclear explosions in construc-tion projects, the AEC has released, for planning purp0ses_gures on costs involved. It says a 10-kiloton device can beprovided for $350,000, including arming and ring services.A 2-
megaton device will cost $600,000. Bernard J. O'Keefe,executive vice president of Edgerton, Germeshausen & Grier,Inc., calculates that to construct a 46-mi.-long sea-level canalacross Panama (political considerations aside)
would requireabout 170 megatons of explosives and cost roughly a half~billion dollars—compared with S5 billion using conventionalexplosives.lI/»"\ .5.‘?_Il



Tn. es 1221  "Inna456LJ_9mJHjF __V - ARTMENI or sxrsam. AFFAIRS Cw--,C.-L\'BF.uH.-XF1 19 JUN1964 13¢ June, 1964-le No,mm. murx sua wncx “/$0 A’/; 0  UDear Sir,Enclosed are two copies\/ of the report of our technical
missionto the United States in 1965 toinvestigate Programme Plowshare.Yours faithfully,Q?Canberra A O T\ @_\  4/fg K. Miller.The Secretary,Department of External Affairs,as 'D



\\/if\NTEAL . fe " We   e;1;~;*l ~p _._, '!.=ICLoeu|urs ;.~n'A,cn'“*> 720/1o/10.919/8/1 -F7>5218th lay, 1964.Australian Embassy,WASHINGTON. 1Nuclear Test Ban Treaty z Proposal to DeepenGeraldton Harbour.“wv We have
been giving some thought to the implic-ations, in the context of our signature of the NuclearTest Ban Treaty, of the proposal, which the West AustralianwfGovernment is reported to have been considering, to carryout f“Elqhshare
explosions to deepen Geraldton harbour.2. As this natter now stands, no approach has beenmade to the Commonwealth Government about this proposaland present indications are that the Western AustralianGovernment are not
considering such an approach. Howeverthe proposition as it was apparently put to a WesternAustralian Minister while in the United States raisessome points which, although hypothetical, could be signif-icant in the event that it, or
a sisilar proposition, isto be discussed later. Two provisions ct the Nuclear TestBan Treaty require particular consideration:(i) Article I(1)(a) prohibits ‘any nuclear weapontest explosion or any other nuclear explosion,at any place
under its jurisdiction or controlin the atmosphere, beyond its limits, includingouter space, or underwater, including territorialwaters or high seas."(ii) Article I(1)(b) prohibits any such explosions‘in any other environment if such
explosioncauses radioactive debris to be present outsidethe territorial limits of the state under whosejurisdiction or control such explosion isconducted".3. There is no definition in the treaty of whatconstitutes an explosion "in the
atmosphere". It is possibleto envisage oases in which it night be difficult to distinguishbetween an underground explosion, which is permitted subjectto Article I(1)(b), and an explosion in the atmosphere,which is forbidden. To take
one example, a nuclear devicedetonated under six inches of soil could hardly be regardedas an undergroud explosion as it would in fact have all thecharacterics of a ground level burst (i.e. in the atmosphere).Our understanding
of what is involved in the “PlowshareP.“operations is that nuclear explosions would be used tocreate large cavities and although the charge would beplaced well underground, it would burst into the upper2...'T7NTML



CWNHDENTML..g_.ground and atmosphere. It could be argued, and wemust anticipate that the Russians and others wouldargue, that this is an explosion "in the atmosphere"within the meaning of the Treaty. On the other handit
might be inferred from Article I(1)(b) that suchexplosions are pernitted provided that radioactivedebris is not spread across the territorial border ofthe State concerned. We note that the Chairman of theU.S.Atomic Energy
Commission is on record as sayingthat "it is recognised /By the Test Ben Treaty thatthere nay be venting to"the atmosphere from some ofthese underground explosions and a limitation has beenset upon the delivery of radioactive
debris outside theterritorial limits of the .state under whose Jurisdictionor control such explesiom. is-. conducted. In thesecases where venting does take place, no problems arepresented if the effects are noticed solely within
theUnited States" (Statement before the Senate Committee inForeign Relations on the Nuclear Test Ban Treaty, 14thAugust, 1963).4. There is also no definition in the Treaty ofwhat constitutes an "underwater" explosion. It is
notcertain, for example, whether an explosion under the sea-bed should be regarded as an "underwater" explosion, (theU.S. Attorney-General was reported to have felt that theposition was sufficiently uncertain as to make
consultationwith the Original Parties desirable in the event thatsuch an explosion was contemplated). It is open toargument whether the fact that an explosion in the sea-bed does or does not "vent" into the superjacent seaaffects
the determination of whether it is an "underwater"explosion. It is also a matter for consideration whetherthe fact that the hole in which the exploeiss charge isplaced is drilled from above high water mark, but thenextends below this
mn'k so that the explosive charge islocated under the seep-bed, is a relevant consideration(this is one of the methods which had apparently beenmentioned with regard to the Geraldton proposal .5. It should also be noted that
Article I(1)(e.)Zgpliel not onlg to nuclear weapons test explosions butso to "any ot er nuclear explosion" including explosionsfor peaceful purposes. One of the difficulties, ofcourse, is in distinguishing between an explosion
forpeaceful purposes and a nuclear weapons test explosion,particularly in view of the Soviet suspicion that theformer say be used to cover up military tests. TheChairman cf the United States Atomic Energy Commission
hasadmitted that there is a close sisilarity between thenilitary and peaceful applications of nuclear explosions,both in the explosive devices used and in the conditionsunder which they are tested. He stated that United
Statesnuclear devices, though developed and tested specificallyfor 1 Plowshare, utilised the most sophisticated designprinciples they knew. Excavation required nuclearexplos one especially designed to nininise the
production3000~ "HEAL_ _



\_ .‘ 1 w~";/\L-3-end release of radioactive debris and it is preciselythis sort of device which would have important militaryapplications. Parties to the nuclear test ban treatywould have some grounds for claiming that
nuclearexplosions, even those designed for peaceful purposes,could have a significance for weapon development. ForSecurity reasons we could not expect(and the experienceof the Australian team which recently inspected
U.S.Plowshare operations would seem to confirm this) thatthe United States would be prepared to allow inspectionof its firing devices by other parties to the Treaty.We must also anticipate that if a Plowshere operation wereto be
carried out in Australia, particularly if therewere any possible doubt as to whether it was permssableunder the Test Ban Treaty, Australia could become thetarget of Soviet accusations that we were assisting theUnited States to
carry out clandestine weapons tests,with all the possible implications that this would havefor the Test Ban Treaty itself.6. On the assumption that the provisions ofArticle I(1)(a) of the Treaty did notlprohibit theexplosions, Article
I(1)(b) would sti forbid it if‘ii.;f£%°;§2”.°.m“':2.i3‘it§I%Z' $425“ 2:.“ "’:"“*.o o e s e con erne ,i.e. outside the three mile limit of Australian territorialwaters. The Chairman of the United States Atomic EnergyCogmzsigg es interpreted
this Article as prohibitinga es w c resulte in a quantity of radioact ve e risbeing delivered outside a country's territorial limitsin amounts sufficient to establish that such contaminationresulted from a regent test within that cougtry.
githoughwe are given to un erstand that the United ates sbeen developing increasingly sophisticated devices forits "Plowshare" programme, and assuming favourable windconditions, a very delicate calculation would still
benecessary to estimate whether radio-active debris wouldbe deposited or carried by sea currents beyond the threemile limipa 1 Thetquestion whether or not an explosion dwas a vio t on o the Test Ban Treaty might we depenon
the accuracy with which this calculation could be made.7. We should be glad if you would discuss thesepoints with the relevant United States officials concernedwith disarmament matters, emphasising however that theyare quite
hypothetical at this stage, and that ti?Australia does not have before it any specific proposalfor a ”Plowshare" operation within its territory.8. A copy of this mamorandu has been sent forinformation to the Australian High
Commission, London,the Australian Embassy, loscow and the Australian Missionto the United Nations New York.Austemba, LONDON, MOSCOW.Austunut, NEW YORK.Referred foryour information.(cl, Pm»(Pabrick Shaw) (
atrick Shaw)11r t Assistant Secretary, First Assistant SecretaryDlvlsion II. Division II-” .1§¢L \



q is ‘flU T H_-atxtL/ Po I'.. 7.. 01.5 U NCANBERRA.FileG <\:EXTERNAL AFFAIRS,N0.D te. D.RTMENT OFPA(J Nf Papera SYDNEY.t‘Nam oblished2PuBreakwater:FROM A SPECIALCORRESPONDENT= If Australia is to have
theworld's first nuclear harbour, it‘F will probably be created at theend of a peninsular near Gerald-ton, W.A.Advocates of usingnuclear power to blastout a 60ft-deep harbourestimate that it wouldmore than halve theCost.The rst
big obstacle tothis way ol breaking thepresent shallow harb0ur'srestrictive grip on thetown is whether thepeople would object.Artist Barrv Lee's sketchshows the existing channeland breakwater in shallowwater in Champion Bay
andthe Way nuclear blasts couldform a harbour from MoorePoint.Engineers estimate that todeepen the l2.000ft channelby conventional explosionswould take about 50 shotsat lIlRtl_0t)0 cach—a cost ofabout
£9.tI(ltl,(l00.ustraNuclear cxptosives couldcreate a 5,(l00lt channelstraight off Moore Pointinto 60l't of water—a costof around £4,000,000.The Moore Point sitewould remove the sceneof nuclear blasting fromthe town, Gertlldton
nowsits right alongside itsharbour.The new channel wouldhe l.t)00ft wide and averagert()ft deep.It would take ten l0-kiloton devices (a kiloton isthe explosive equivalent ofL000 tons of TNT.).Drilling 36in diameterholes to 27tlft
would be noproblem. (Industry now3I113be firstdrills l30in holes to 2,500-ftl.In 3 matter of seconds.I5 to Z0 million cubic yardsof dirt and rock would hetusscd aside to form break-waters.According to research byAnierieziis
Operation Plow-shztrc (peaceful uses ofatomic explosions). Gerald-ton people need not fearthey will he guinea pigs inthis deal.Plowsharc plans a chan-nel excitvation study in theNevada desert. probablythis year.At the moment
of explo-sion in the drill hole. thewalls are hit with a pressureseveral million times theatmospheric pressure. ltgenerates heat of about3.600 degrees.The rst few feel out-ward from the explosionchamber melt into glasmass percent
radio-aetiv eThe shock jolts out acrater and frucitii-es theruck.Rock collapsing into theexplosion area is said totrap 5 per cent of radio-active products not trappedin the glass and the seatakes care of any thatescape this rock
fall.For the project to guahead this has to be so. Asa signatory to the NuclearTest Ban Agreement Aus-tralia has agreed not totake part in any nuclearproject that would contami-nate air.The only type ot hlItst§permissible are
those so farunderground that ‘the ex-plosion's radio-active pro-ducts are not released tothe atmosphere.‘Sketch shows how a series of craters blasted bynuclear explosions could create B 60ft-deepharbour leading to the
ocebn.aspects arcas the West-Governmentto inviteengin-earsGeraldion.Suppose all obstacles areovercome ltl nuclear blastsgo oil and Geruldton isblessed with a harbour 60"deep (at least). iThe hesi harbour on theW./\. coast
could then oatthe world‘s hiegcst ship.Bulk cargoes could bestartedzratoton. GordonJohn ms. is it chemistat Dongara.A retired major. Mr Por-teus, 57, has a number ofpublications from the U.S.Atomic Energv Commissionabout
Proiect Plowshare“The work would attractto (ieraldton many scien-tists of world renown.“ hesaid. "This \\ou'rd be therst harbour ever enlargedin this way.“l hope that the WesternAustralian Government willfrelllhled °“'
°[_§'°"al‘"°E.constilt fully with tltvcheaper than iii; other Tm r g '8 it1W.A. port. ' _ 'Most of the research-ling Y"! _i\hProject Plowshare has b@t' traers:;of Palmer, Washiiiizlon.own Aun-' ic Energydone_by Dr_Edward Tellll V isgic
_associate director of the__> Ah: Amecan Atomic"\.m°""5“l'. f“°m“;La5';:€é iy Commission couldilgmmfzion Lbomory in be interested the whole‘~ wo l; w tild not cost muchCalifornia.2%“l' D ~i», ‘qfsis .-1,“, itIv-
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1330TO:Australiéh Embassy,WASHINGTON. I1190. CONFIDENTIAL.Piowshare E1olosives:Geraloton Harbour:Your telegram 1246.Question of deepening approaches to GeraldtonHarbour is a matter for the Government of
Western Australiawhich has not sought Commonwealth assistance or advice. Notd to give any consideration to matter unless an approachproposeis made by the State Government.MIN. 82 DEPT‘ NATIONAL
DEVELOPMENTA,A.E.c."MIN. & DEPT E.A. (720/10/10)MIN. & DEPT DEFENCEP.M.”s DEPTP.M.‘s 8th May, 1964’ \\\SEC FAS(1,2,4) AS(JIC) DL UN PACAM AMSP INF P10‘"K- r\.//. _i
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‘ !.£ '.> ‘|rg,q .O .  COMMONWEALTH OF AUSTRALIA.Y--<-—-rr-f""'“j§FZ1aoxio, a.|=-.o..cA~nsnnA. 11¢‘? - i ' ‘ " N ' 6EPARTMENT OF NATIONAL DEVELOPMENT.TELEGRAMS; NATDEV. cum: nu. _,‘ ; x PARKES1-:|.zn-non:
= M 0. '._ CANBERRA. A.C.T.m nzrpv quo'r:= __ 6 Hy “jbhb_ 1'-its ‘Q.    61'/h May, NUM.\Nb 3 SUd.\NbtCONFIDENTIALThe Secretary,Department of External Affairs,CANBERRA. A. C. T.Blowshare Explosives : Geraldton
HarbourMy Minister has told me that Cabinet discussed Cable 1246addressed to him by the Australian Ambassador, Washington, and thatthe decision was that no action should be taken by the Commonwealthunless w fonml
approach was made by the West Australian Government.2. The Minister requests that a reply be sent to theAmbassador in the following terms :"Question of deepening approaches to GeraldtonHarbour is o matter for the
Government of Western Australia which has not sought Commonwealthassistance or advice. Not proyosed to giveany consideration to matter unless an approachis made by the State Government."//€/4 “/11. ¢~1€ ,(H.'G.
RAGBATT)Secretary[17  “Mlb 1.; No~<1»~;3.Ji MAM ‘/"-1' *"'”"°’/,,__,¢..'_[ .... u.:>, »<~1~/’ Q1;/-»~ ~“~°\‘;“’H"7” 76‘/1""- ‘ MW“?0“? l E!,€!%§: 2 /¢¢M”J;.l¢0Q;l1 »w~£t ‘ __."""* ‘”‘M7</6% 1 A



iIN’ 7 H "'-“_ ' “*~"\¢c-;¢=@-_-,f<>»:.-_._. ‘ .. " W:, _ _v{;‘J‘~“~41 CQMMONKALTH OF AUSTRALIA‘X; #-BOX ID. G.P.O-. CANBERRA.mam": Mmn_cm_“RA_ DEPARTMENT OF NATIONAL DEVELOPMENT.TELEPHONE = M s.
- PAR|(55'W REPLY q|_|°-|-g- CANBERRA. A.C.T.an lay, 1964.QEZQEHEthe Seeretary,Dspartnent of Bxtemal Aftairs,ggssr,g_. A. Q. 1. = lb Minister has tell ne that Qabinet discusses! Cable 1246addressed to bin by fie
Australian Anbassador, Vsshingien, snl thatthe decision was at no aeen should be taken by the Connonvealthunless e Bin ml approach was nade by the Vest Australian Gevemnent.2. The Minister requests that a reply be sent to
theAnbassador in ihe folleving terns 2‘Question of deepening appreaehes te (leraldtenIarbonr is a natter for the Bevel-nnent 0! Vest~ern Australia which has not sought Oe—envea1ii\assistance or adviee. let proposed to giveany
consideration to natter unless an approashis nade by the State Gave:-snout."(Sgd) H. G. RAGGATI(a. 0. moan-r)=4-;_-am
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Memorandum -Decision Non 134Underground Atomic Explosion - GeraldtonHarbour .The Minister for National Development informed the Cabinetof a cable received by him from the Australian Ambassador to the UnitedStates,
dealing with a proposal for an underground nuclear explosionproject to be carried out near Geraldton for the purpose of harbour improve-ment, and indicating that the United States Government is most interested inhelping the
Australian Govemment in any way possible in considering the useroject Ploughshare in developnent projects.Certified true copyThe Cabinet decided that it should take no initiative in thismatter but should await an approach, if
any, from the Westem AustralianSecretary to Cabinet./4»-4 774/qwQ/11/P*§*f-at/\/4“



EXTERNAL AFFAIRS 1FILE NO. --___._.ii -DATE inSUBJECT,T_ron.   7,“ M’? A pa‘.-’/Cawéd-/“"°"~/"36/x. 5'/-t._A= a///-w/"“J...-____ECI0It5'5‘? 0Itf5::n.:'*‘<QNticlear BlastPlan ToCourt, laid today.He said the cost of anatomic
exploaitm wouldbe about £9m.Mr Court said conven-tional methods of clearingrock from the harbour, 300miles north of Perth, hadfailed.He said the W.A. Gov-ernment had held “purelyexploratory" talks with thePlowshare
organisation ofAmerica which proposed anatomic explolion to clearthe harbour.The Plowshare organisa~tion promoted the peacefuluse of nuclear energy.Mr Court is in Canberrafor today‘: symposium atthe Academy of Science
onthe relationship of researchto indtlBll'lll development inAustralia.In an interview. MrCourt said that althoughganisation were purely ex-ploratory.” the Governmentmay have to use an atomicexplosion to clear Geraldwill be the
determining factor with the nuclear blast.he said.“The cost is considerableClear HarbourCANBERRA, Friday.—Th_e West-em Australian Government may use anatomic explosion to blast roelr fromGaalcllon Harbour, the Minister
forIndustrial Development, Mr C. W. M.and £9m haa been aug-nested.”However, the WA. Gov-ernment was also inveatigat-ing new “conventionalmethods" of clearing har-bouts.Mr Court eeid the Plow-share organisation
hadclaimed an atomic explosionin Geraldion Harbourwould not endanger thepublic.Nor would there be anydanger to marine litebeyond a ve-mile limit.He said the project. ifaccepted, would come underthe international partial
testban treaty.Becaule of its isolationGernldton would not presentserious international com-plications.1This should assist anynegotiations for permissionto use a nuclear device.the talks with the U.S. or-   'Linl' 'tonqlk-iarboulr. I i
ble tec nica easi iity fr‘‘-4l-».-M-~'\|"\a~t
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(P\h DEPARTMENT OF EXTERNAL AFFAIRS4.»'\zbL~"*- INWARD CABLEGRAM 1- 1“27°-DATED; 30TH APRIL, 196a.1855.FROM‘REC'D$ 1ST MAY, 1964.0951.AUSTRALIAN EMASSY,WASHINGTON.l2H6.
CONFIDENTIAL.FOR SPOONER FROM BEALE,REPEATED CHAIRMAN, AUSTRALIA A.E.C.U.S.A.E.C. HAS INFORMED BY ATOMIC ENERGY ATTACHE THATUNITED STATES GOVERNMENT MOST INTERESTED IN
HELPINGAUSTRALIAN GOVERNMENT IN ANY WAY POSSIBLE IN CONSIDERING USEOF PROJECT PLOWSHARE IN DEVELOPMENT PROJECTS-- E.G. GERALDTONHARBOUR-IF PLOWSHARE EXPLOSIVES IN
AUSTRALIA WERE DECIDED ON,AND WOULD YIELD RESULTS FOR THE UNITED STATES PLOWSHAREEXPERIMENTAL PROGRAMME, FAVOURABLE COSTS COULD BE NEGOTIATEDON A GOVERNMENT—TO-
GOVERNMENT BASIS.Q'$* MIN. & DEPT NATIONAL DEVELOPMENT.A.A.E.C. (T/T) (s)MIN. & DEPT E.A.P.M.'s DEPT.P.M.'s. 1ST MAY, 196%.1/%’a= =“\ \\ ‘§§§§§ \  \ \\\SEC FAS.(4) PACAM AMSP ER@be"



-i-?—4-4 -DEPARTMENT OFEXTERNAL"me of Paper CANBERRA TIMES.Published at CANBERRA.UN/pQitT|CQ/AFFAIRS, CANBERRA.File N0..  .. ..Date. . . .. . E I/02‘PANAMA LOCKS INADEQIIATE . N§Blasts Studi ll. the
canal s future.L That '.ture is tied upclosely with nuclear explos-ives. _ Not: bombs ~ but ex-C3Va1_lOl by nuclear-poweredblasting. 7‘ this is done, itprobably would be the mostimportant engineering devel-opment of the second
half ofthe 20th century.Though much experimenta-tion and study remains to bedone, there is no longer anydoubt that we are on thethreshold of very importantuses of nuclear power forpeacetinie purposes. The ti;-5|;B1310!‘
theatre for use of thistremendoiu new engineeringtool could be the CentralAmericari l_ The eiiimng Panama n!is no longs adequate. for‘ ,‘it’meicl!pn and?V::l§lIhIt\U59E:IgIlIII' iiFor New Cami]Recent riots in the Panama Canal
Zone tocussed attention on the51151112; Atlantic-Placic link. but by raising emotional temperatures in Cen-r erica and in the United States. the riots blurred the real problem ofthrough‘by; aerieapf itepii, udiyt: V FY97" A"which
Hill“! lock opeag, Aswdayedand puiiiipizg. éTwo —.p.LA dzip cannot iiewipte _lb¢ bah. It meet be»and lnrinewierl by a‘teai:i_i of ei-x locomotives attwo rnilu an hour.With forecasts of contin-ing increases in irec, abigger, wider.
deeper, sea-level canal wiLhnut locksseems to he imperative.The pressure for a big sea-level canal‘ has been growingFor years. In 1957 the U.S.House of RepresentativesCoirimittee on MerchantMarine and Fisheries ap-pointed
a board of consul-tants — engineers — to in-vestigate and report.The board fvund that (h¢>'tial route were used, thatcheapest solution Possiblewith conventional engmeenngmethods would be deepeningand widening the
presentcanal, converting it to ii sea-level waterway.The estimated cost wasalmost 3,000 million dollarsi(£Al.350 million).i Maj. Gen. W. E. Potter,‘Governor of the Canal Zoneand ii member of the board,wondered if there was not
abetter alternative.About this tirrie anothergroup of experts receivedanother mission.This was the Atomic ni-ergy Cqi-n_giissiori's ProyectPloughslgs, aimdl aft ex-plorin‘; Erilla o nuc-lear  peaceful piir-posesl _
_PressCorrespondentCpualledThe amed  iition l:¢dIB' _ TOIY - e ni-versity  Celiforiih Wispickd as home base ofProject? ghhan.To the  l§ Labora-gia, in l Gen. Potterresiied a. query: ‘Whatwould be the coat oi dlg§lll‘It ‘sea-level
canal in the Cm-uai Arnorioan isthmus byimelt-'ir power’! ‘'l'h,L:xpe1'te at the IAI-rence _ bonitory gave an en-couraging, tboiigli qualted,reply. ll e cheapest point-frorn Sardi. to Mozti, inPiinarna, an entirely new.wide, sea-level
canal wouldbe dug for about 800‘nionSince I960 some importantdevel menu have  .Wh?1, Inst Novem Sen.John 0. Pnstore, of Rhodelsliind. chairman of the JointCommittw on Atomic En-er queried Dr. ‘GeraldI son, associate
director ofthe Lawrence L8b0l1l0*ff‘fPlougliahare, II. Johnsonsystem ofshipfiiig needs. A' -lock _ ping ov‘dol lnrs (£A360 millinn).¥? ‘hln ' idle-lihtn hid ’ inI960. "lC38The cost could mmaily beaiiher of which. e_oi_ild be dugreduced
even {mm [hq iowfor about S00 nnlliori dollar!I960 Gtimate, Ind the illoutliblliioouh . -dallter was alread tl Bow lo ouldth 1idi-iniriisned. with :£:?8l‘Zj0§'(IkGT n%e‘t'|iI3PS iwg ‘l"8 Point possibly‘ in sight.‘r In the light of Dr. John-J _-
the United Qhteu wants$9"! "HP? 10 $81 Future _ “deyelop capability t_o,_carryin_£act., it seem: all but iri-evitiible that n new, bigger,deeper isilriinn ainal will bedug eventually by nuclear at-cavai.ion—although Dr. John-son
emphuiaa that ve year:of development, explosivesproduction and cratering ex-periments must he carriedout first.Dr. Inhnson estimates thecost of a nuclear-excavated‘sea-level canal at no morethan 506 ‘ll'd ll£225 inillion).ml Km
D anNo FalloutEven a small nuclear chargewill eiect_the excavated mat-Hll. cutting out virtually allneed for mechanical excava-tiori.little. ll’ my. fall t idbe added'to the V?O‘:‘|d‘?SouBl'""°§Ph=tI- _ With further ex-perimutahon
_d'iere iii everyResort Q believe that eventhis tiny amount could begreatly reduced._A tort of snail-suite ver-iion of the canal eircavationinay be earned out by?1°ll8hshare scientists withi-ivwo to- three years...:i*' '- ‘sews. 11.22;the
alirigsl Mountains 200miles east ot Los Aus=l==~Dr. Jolmaori and his wlrleagum eiitiniate thist 22would be required totwo-mile pas}. ;The new P ’Gnal—‘which may no?“ Elriiirnn— could he a muclzsléiisiti‘;‘ob, ieqiiiriig at
vieparane charhs. if short-est (Sasardi- oft-D '° 1’chosen. 'l'I'iere_ are P05‘sihle routes in the CenillAmerican Ixinrua. IP11“from the present one.,;> lT Y 9- .. Tii;="."“.l'.....,.i,.J.ai itlSou Mexico.an-Ieute ‘ll-ii' , I . ~lie Pi*5 I‘ the '01.1
are Ed an ‘ gm:from Nirarmanw‘ '' ‘be— ‘ whichiiithe . >‘giiewn beeuu V ~. nuclear-e>R_!lwatioii_ like the lslliliian‘Illl, it will take ve year!hard wink before we'reready," says Dr. lohnson.Military A and H bombs.already, stncbpiled,
cannot beused for excavation becausethey produce too much fall-out.' eeiiil, spherically-shaped[lastly hlloiit-free charges.griiinghe st'"-hailed. i _“ *  A ""‘E-*4;4 J.*&EHwfh  er%‘&s""'!" '4r‘-—"—'-1~ 42¢;-.\,» ~t<»';~._ “F1aura» ' . ’
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LJH. I. 127n5.DATED; 17TH APRIL, 196A.FROM‘ 1910.REC'D$ 18TH APRIL, 196MAUSTRALIAN EMBASSY, 1339'WASHINGTON.1111. CONFIDENTIAL. PRIORITY:PROPOSAL TO DEEPEN GERALDTON HARBOUR.YOUR
TELEGRAM lO33.COURT RANG THE AMASSADOR FROM PITTSBURGH TWO DAYS AGOAND ASKED HIM TO MAKE ENQUIRIES CONCERNING THE CREDENTIALSOF PALMER AND BAKER (NOT TURNER AND
BAKER) AND AS TO WHAT VIEW THEU.S.A.E.C. TOOK ON THE PRACTICABILITY OF A PLOWSHARE OPERATIONON GERALDTON HARBOUR, WHAT ASSISTANCE THEY MIGHT GIVE, AND WHATINTERNATIONAL
COMPLICATIONS, IF ANY, MIGHT BE INVOLVED.2. WHEN COURT TELEPHONED AGAIN ON APRIL 16TH THE AMBASSADORBRIEFED HIM ALONG THE LINES OF THE FOLLOWING NOTE PREPARED BY
OURATOMIC ENERGY ATTACHE AFTER ENQUIRIES MADE BY HIM AT THEU.S.A.E.C.BEGINS -THE UNITED STATES CONSUL IN PERTH HAS BEEN ACTIVE FORSOME TIME IN PROMOTING UNITED STATES
ENGINEERING INTEREST INHARBOUR CONSTRUCTION IN WEST AUSTRALIA AND HAS BROUGHT THE WESTAUSTRALIAN GOVERNMENT TOGETHER WITH PALMER AND BAKER.THIS INFORMATION WAS
PROVIDED BY TH U.S.A.E.C. WHOALSO HAVE TH IMPRESSION THAT THE WEST AUSTRALIAN GOVERNMENTWILL ASK PAIMER AND BAKER TO MAKE A PRELIMINARY FEASIBILITYSTUDY OF A HARBOUR
EXCAVATION, BOTH AT GERALDTON AND 1O MILESNORTH OF GERALDTON, BEARING IN MIND THE FACT THAT THESEISMIC SHOCK FROM AN EXCAVATION AT GERALDTON WOULD PROBABLYDEMOLISH THE
TOWN.THIS STUDY WOULD BE AT THE EXPENSE OF THE WEST AUSTRALIANGOVERNMENT.THE REASON FOR USING NUCLEAR EXPLOSIVES IS THAT THEEXCESSIVE OCEAN SWELL AROUND GERALDTON
WOULD MAKE UNDERWATERDRILLING FOR CONVENTIONAL EXPLOSIVES EXCESSIVELY EXPENSIVECOMPARED WITH NUCLEAR EXPLOSIVES.M. REECE, A SENIOR EXECUTIVE OF PALMER AND BAKER,
HASDISCUSSED THE LICENSING AND REGULATION AND SAFETY ASPECTS OF THPROPOSED EXCAVATION WITH THE U.S.A.E.C. AND HAS DISCUSSED THPROPOSED EXCAVATION IN GENERAL TERMS WITH
THE U.S.A.E.C.PLOWSHARE DIVISION.IT SHOULD BE NOTED THAT PALMER AND BAKER ARE AN INDEPENDENTFIRM IN THIS PROPOSED EXCAVATION AND WOULD SIMPLY REQUESTINFORMATION AS
NECESSARY FROM THE U.S.A.E.C.THE U.S.A.E.C. IS HAPPY TO PROVIDE PLOWSHARE INFORMATION TOREPUTABLE ENGINEERING FIRMS (THIS INCLUDES PALMER AND BAKER),BUT IN THE CASE OF THE
PROPOSED EXCAVATION, WOULD CAREFULLYCHECK ALL THE PROPOSALS IN DETAIL BEFORE COMMITTING ITSELFTO A NUCLEAR DETONATION.THE U.S.A.E.C. ITSELF WOULD PLACE AND FIRE THE
EXPLOSIVE.THERE COULD WELL BE INTERNATIONAL OBJECTIONS TO SUCH APROPOSED EXCAVATION.....2/.\)5' ' I‘ F" ,?%%0 DEPARTMENT OF EXTERNAL AFFAIRS 'F;l0lU"'E»? 1 /4(7 0 /z7___,/<42~INWARD
CABLEGRAM E1/’ / //ix% .é/ZIr. V‘"4?i¢4;;""~/<. , W 11"//4,7/;4. 2.9;:v -/./Z2I /.7/~»//149/.1; 2'I ‘)4?_ »///'/.3,/\:\x"/1./ ,'/,/f.41:‘,-/;v9,",~.4 ',, ,//L1.)/fa'/.WA4/ '//1'/44,; f,,\\\\\\\\\\\\\ \3/



‘_ _ _ _ __. - DEPARTMENT OF EXTERNAL AFFAIRS. _ INWARD CABLEGRAMLJH. - 2 - I. 12745.KTH PROVISIONS OF THE LIMITED NUCLEAR TEST BAN TREATY, WHILEPERMITTING AN UNDERGROUND NUCLEAR
DETONATION, DO NOT PERMITCARRY-OVER OF FALLOUT OVER NATIONAL BOUNDARIES.THIS PROBLEM IS CURRENTLY UNDER EXAMINATION, AND IT MAY BETHAT IN SOME FEW YEARS TIME AN
AMENDMENT TO THE TEST BAN\. TREATY WILL ALLOW LIMITED FALLOUT CARRY-OVER OVER NATIONALBOUNDARIES.~ AT PRESENT, IT IS ALMOST CERTAIN THAT THE PROVISIONS OF THETREATY WOULD
PREVENT SUCH AN EXCAVATION.WHILE THE U.S.A.E.C. WOULD PROBABLY NOT OBJECT TOSUCH AN EXCAVATION, THE UNITED STATES GOVERNMENT WOULD NOTALLOW THE U.S.A.E.C. TO PARTICIPATE
WITHOUT THE AGREEMENT OF THECOMMONWEALTH GOVERNMENT, AND THE COMMONWEALTH GOVERNMENT WOULDNEED T. QATISFY ITSELF ON SAFETY AND FEASIBILITY ASPECTS THROUGH‘ THE
AUSTRALIAN A.E.C. AND, ON POLITICAL ASPECTS - PRESUMABLYTHROUGH THE DEPARTMENT OF EXTERNAL AFFAIRS.ON THE SUBJECT OF PRICE AND ATTRACTIVE RATES, IF THE DEAL‘ WERE
COMMERCIAL, NO DISCOUNTS WOULD BE GIVEN, BUT THIS WOULDNOT NECESSARILY BE THE CASE IN TH EVENT THAT THE PROJECT WAS\ NEGOTIATED BETWEEN THE GOVERNMENT OF THE U.S.A. AND
THEGOVERNMENT OF AUSTRALIA.IT SHOULD BE NOTED THAT THE PRICE OF NUCLEAR EXPLOSIVESIS BEING REDUCED STEADILY, FOLLOWING TECHNOLOGICAL DEVELOPMENTS.ENDS.1 3. THE
AMASSADOR PARTICULARLY EMPHASISED TO COURT THAT‘ THE U.S.A.E.C. WOULD NOT DEAL WITH THE STATE GOVERNMENT BUT ONLYWITH TH COMMONWEALTH GOVERNMENT, AND ADMISED COURT
THAT HESHOULD APPRISE THE COMMONWEALTH GOVERNMENT OF HIS GOVERNMENT'SINTEREST IN THE MATTER AND WORK THROUGH THEM.COURT FREELY ACCEPTED THIS POSITION.MIN. & DEPT E.A.
(T20/IO/10)MIN. & DEPT N.D.MIN. I/C A.A.E.C.A.A.E.C.P.M.'s. 18TH APRIL, 1964.1SEC FAS(2,#) ET INT UN PACAM AMSP ERL\ %”&\.x§§\~\v&&&R§§§§§§&x\¢,Mf“/i/5%?,H,;1;<?:%US$277 4?1/,%C¢:%$¢.A%Zr "-
£;,§¢Iurzwgkzéé' ZwzL '»»»,»I233?;-wg1, » _ 1/:. //13%.,§§Z2.3?. 1 123' 1%‘"€5¢I?V@Z ,¢/'-$5:,%é 1?'14:; @w/;<""£¢A1???'1; 2? 5;1:». 2% 2%‘l / "Q %J, ,-Q ‘§\.  '%47->1 ;%I’ /» Z?._-)\\vé1%‘§§§\:{%¢/1 . '/.’, _,,.,"',- @§§§\42//Y-
/._ ‘§§§§§\“§§§§§§§§§§§§§§\/2%



‘~4E¥a’r€‘ 'DEPARTMENT7()F EXTERNAL AFFAlFi$~(7,‘-/Zé’/¢_\_ W _ :OLITWARD CABLEGRAM//" _;, 4 . ppLJH. W0. 9892. r {gs\\Z _” ,%; 4/t‘£<_Sent: 18th April, 1964. ,TO: 1342,Australian
Embassy,WASHINGTON.1034.UNCLASSIFIED.Sir William Spooner, Minister for National Develop-ment, last night issued the following Press statement -"My attention has Eben drawn to a report in the West/Australian Press
about a proposa for an underground nuclear explos-ion project to be carried out near Geraldton for the pdbpose ofharbouf iprovements there.. I know nothing about this except what I have seen inthe Press. ‘If and when the
Western Australian Government approach-consider t. In the meantime coment would be premature". -es the Coxmonwealth on the matter,that will be the time for us toMIN. & DEPT NATIONAL DEVELOPMENT.MIN. & DEPT E.A.
(720/10/10)A.A.E.C.P.M.'s. 20th April, 196SEC FAS(1,2,4) DL INT UN PACAM AMSP ERG\\



\‘ 7 4 --*— — ~—~ ~— — ti <___—DEPARTMENT OF EXT!{RNAl_ AFFAIRS duu! .0| ,,0 e 4»? W, OLITWARD CABLEGRAM “"'“ aé)1/I,\t ¢ 1 /K .5’;.<.,. .{&{\G140  9874 1-I,.IQ; Sent: l6tg April, 1964. %201 A,1/<1‘\ ~Australian
Embassy, Q;vu. sgpewog. 5 .‘ ' T» gs—\lo; 3 CONFIDENTIAL. g13_1_:g13_;g_g . IWestern Australian press today publicised negotiationswhich have apparently been proceeding in the United Statesinvolving firm of Turner and
Barker of Washington about deepeningof Geraldton harbour by nuclear explosions. 2. National Development understand from timbs that Mr. Courthas been in touch with Embassy in connection with Geraldton
proposal.P1ease'advise. * ‘ V + V3. Younwill appreciate problems arising out of our signatureof Nuclear Test Ban Treaty,-implications of which for proposal ofthis kind would require closes consideration, Grateful if youcould
discreetly point out to Mr. Court that this might raiseissues for Australia under our international obligations, andindicate to him that Commonwealth would need to give very careful géconsideration to any proposal such as that
which has been publioieedp‘ 17with regard to Geraldton. /Q122°‘4. Text of statement which Minister for National Development fais expected to make today, pointing out inter alia that Commonwealth :whas not been approached
on this matter, will be cabled to you after ;uclearance with Senator Spoojer. "5. For some further background you might ask Australian Mission L4to United Nations in New ¥prk for copy of record of inter-departmental
Q;discussions of 21st Augus , 1963. Q2/_,1'.’,,,~2.} ;\\\§\*‘\\‘$M)-=_<-----—= ;,»,1~ - /,,,MIN. e DEPT 2.1. (720/10/10) ;,?mm. & DEPT rm). ,£191.:/c A.A.E.C. ;.1'.s ‘ 18th April, 1964. I/’///1.1ssc rAs(2,4) mm DL UN mom mv1s1= ER
,3.i>t:/1.f‘3_ 7 7 7////



i _ ....q,l,,§__EXTERNAL AFFAIRS..'§JFelqoh “mmmi.immiMmDate  .. ..§|.-'Z..t.l.1....AR$T.i.§|-.1. 6340163.SUIUEZU"DR. THOMSONFOR E:R' ..................... Ht/-',. A cwt~.*s.‘-‘/ \11lSir Harold Raggatt telephoned after speakingto
Moodie and failing to get on to Waller about anatomic energy matter which falls within E.K. Branch.He says that Timbs of the A.E.C. has reported fromWashington that the Deputy Premier of western Australiahas been negotiating
with a Pittsburg firm for a"plowshare" operation in Western Australia. The pressin Western Australia have this story. The first he,Sir Harold Raggatt, or Professor Baxter have heard aboutit was from these press reports. Haggatt
points outthat we are by no means decided about accepting anyplowshare operation in Western Australia and the subjectis still being considered. As I recalled there were%r0blems regarding our accession to the Nuclear Test
Banreaty which we would like to consider also.2. I told Raggatt that I was not aware that wehad any information from our Embassy about the westernAustralian negotiations. Raggatt thought that theEmbassy might have had some
information about the progressof the talks and they should also have had sufficientguidance about plowshare to warn the western Australians.He asked that we check to see what background we hadsent to our Embassy. Dr.
McCay of Department ofNational Development would also check and would consultus about the terms of a message to be sent to ourEmbassy in Washington.3. Would you please consider urgently anddeal direct with Dr. McCay
on this matter.(Patr c Shaw)First Assistant SecretaryDivision II___



w~  * * so"-s *E’\ii35 ° A.B.C. NEWS : 12.30 P.]l. THURSDAY, 16TH JANUARY, 192._AIJ1‘ERNATIVE CANAL ACROSSVSOUIHHEHN IIEXIGO PROPOSED — PANAMA CANAL "HIADEQIATE"President Chiari of Panama has
confirmed that his country's specific aim inits coming talks with America will be the writing of a new treaty governingthe Panama Canal Zone. Panama yesterday agreed to resume diplomatic relationswith the United States in
return for an American undertaking that control ofthe Canal Zone will be discussed. Under the treaty of 1903, America has controlof the zone for ever. However the joint communique announcing the agreement,avoided use of the
term ‘revision of the treaty‘ to which the American Governmentobjected and to which it was therefore not committed. In a radio broadcastlast night, President Chiari said that Panama's representatives in the talkswith America
would be instructed to negotiate and subscribe a new treatyoutlining with all clarity the rights of Panama. President Chiari said hewould not waver for one moment and would adhere to the position he had outlined.In Washington,
the American Senate Democratic leader, Senator Mansfield, hasproposed that America and other maritime nations, should finance the constructionof a canal across Southern Mexico. Senator llansfield in a prepared
statementdescribed the Panama Canal as "inadequate", noting that already it could nothandle America's bigger warships and tankers or any vessel of more than 40,000tons. He said that it was, or soon would be, outmoded for
the needs of worldshipping and the defence of the Americas. Senator Mansfield said that analternative canal across Southern Mexico, though long, was entirely feasible,particularly if nuclear explosions were used for much of the
excavation.r-__iFEDERAL CABINEI‘ CONTINUING DISCUSSIONS ON MALAYSIA QIn Canberra today, the Federal Cabinet has been continuing its discussion ofthe dispute between Indonesia and Malaysia. The A.B.C.'s
political correspondentsays the Prime Minister, Sir Robert lenzies, probably will make a statement thisafternoon announcing decisions made by Cabinet on the issue. Yesterday theMinister for External Affairs, Sir Garfield Barwick,
gave Cabinet a report onlatest developments in the Malaysia dispute.NEW SUPERSONIC AIRLINERPlans have been submitted to the American Federal Aviation Agency for threesupersonic airliners designed to compete with the
Concord aircraft beingdeveloped jointly by Britain and France. United Press International said thatthree American companies, Boeing, Lockheed and North American each submitteddesigns. One will be chosen for Government
backing in a development programmeto cost close to £450 m. U.P.I. said American aviation officials indicatedthat the Government would choose an airliner capable of 1,750 miles an hour.This would be 300 miles an hour more
than the speed the Concord was expected toattain.KEEPING BETWEEN BRITISH PRIME MINISTER AND WEST GERMAN CHANCELLQRThe British Prime Minister, Sir Aletfouglas Home, and the Chancellor of WestGermany,
Dr. Erhard, have had their first meeting as Heads of Government. Lateyesterday they met in London and held the first of a series of talks to extendover two days. At a luncheon given in his honour, Dr. Erhard made a freshappeal
for Britain to be included in a unified Western Europe. Only withBritain, he said, could Europe maintain itself prosperous and free. Dr. Erhardwent on, "If Europe is to play its part in world politics, if Europe is to makeits influence
felt, this can only be brought about if Europe acts and works asone whole". The West German Chancellor said "We want to move very cautiouslyin order not to deepen the gap between Europe and Britain".NINTH MEETING OF
S.E.A.'1‘.0. TO BE HELD IN MANILA IN APRILThe Ministerial Council of the South East Asia Treaty Organisation will hold itsNinth Nesting in Manila in April. It will coincide with the tenth of the founding of the Organisation. The
Philippines Foreign Secretary, Ir Lopezsaid yesterday that the meeting of the SEATO military advisers would be held atBaguio City, ‘north of llanila several days before the Ministers met.as/VL1/,1‘ MM p{UIa!£|.;:‘\.!S"I'QZm
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' H-‘I'll .816WQ/@Q6619$]: NOVQDOI, 1963.The Australian Eaten)’,liil1 Dr. A.R. Hilton of the Australian Atulic EnergyCommission and the other two officer! have now returned toAustralia. The A.A.E.6. he asked if you would
conveyto the Cmirmn of the U.S.A.E.C., it! appreciation of thearrangements mde to receive Dr. Hileon and his colleagues.2. Dr. Wilson has stated that every effort was made bythe U.S.i.E.C. and its contractors to gzovide ell
thoinformtion which the teen sought and feels he is now in aposition to report fully to the Goverment on the "P1oughehare’programe. Dr. Hileon and hie colleague! also ueatlyagzreciated the mi-nth and sincerity of their reception
byt U.S.A.E.C. official: concerned.(24.3 . Iilaon)for the Acting Secretary.\/'



, -w|||i|||| mmlg _[||g|gy [;|||||||1|g$ig|1 % C/-/;z...z,4s 8...; 5'1,..», C...,.., nsw.» 7/,iv\’~‘ " M‘ 4.1‘-‘H 1- 4,\' i" 5“’ ' J; J’! ‘ PQQT °F'F|cE| COOGEE. NS-W" AUSTRAIJA'7'“ "“""“ '0'“ uruau  CA -*3 ATOMCOM. sYn|~|:Y—'ra.:|=|-|oM:=sss-
1:21I ‘/ ‘,—’_‘ QC 62 142  I‘ lre N b l 66624214 , 71¢? [0 /tr? ' Ovem er, 9 5- / we Rf;Dear Sir ,I refer to my letter, 0.62/1L1-2 of 6th. June,1965 relating to a visit to the United States by Dr.A.R.W. Wilson of this Commission and
officers of theSnowy Mountains Hydro-Electric Authority and the Bureauof Mineral Resources to study the "Plowshare" programme.The officers concerned have now returned fromthe visit and are engaged in the preparation of
theirreport. Accordingly, I would be grateful if you nowcould arrange for the Ambassador to convey to the Chairman,U.S.A.E.C., this Commission's appreciation of the arrange-ments made to receive Dr. Wilson and his
colleagues.T t Dr. Wilsonhas stated that every effort was made by the U.S.A.E.C. andits contractors to provide allal, the information which theteam sought and he feels he is now in a position to reportfully to the  Goverment on the
».~~~.:¢ 3'! --programme. Th Ant. -00 . 0 1|;-. ;---‘ i ||-0 on -Dr. Wilson and his colleagues greatly appreciated the warmthand sincerity of their recep on by the U.S.A.E.C. officialsconcerned. MAYours ' ully, />  ,/’ /'/,~ ~ _/l /-/I . .
mbsene al Mana er. ’ The Secretary,Department of External Affairs,CANBERRA. A.C.T. ._ Z /\ Wkyff xv‘ \5 \1II~
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Pmzm ' i H ff ' 'rum.... DEPARTMENT OF EXTERNAL AFFAIRS QOLITWARD CABLEGRAMTM“ 0,,2l+05l+.Sents 29th October, 1963,TO: 1908.Australi E b s / //WASHINGTSlI\1I. m as Y’  /0 02707, C6 FIFor F.L. Bett from
Timbs, A.A@E,C., Sydney.Reference proposals for course of instructions n Plowshare(Ambassador's cable No,2878). Would be grateful for » -as to what precisely is meant by the term "Professor". Does thisnecessarily mean a
Professor from one of the Universities or otherteaching institutions or would the nomination of suitable engineeror scientist from a research institution be acceptable to theUnited States authorities?MIN. i/0 A.A.E.CoMIN, & DEPT
N.D.A°A.E¢C (S)~  P=M's. 30th October, 1963,SEC FAs(1+) ER.LS_'/\\
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~ INWARD CABLEGRAMRBI . 29403FROI2 1 2071‘,/KAUSTRALIAN EMBASSY , 0905HASHINOTON .2878 . CONFIDENTIALiDATED: 28TH ocwonza, 1963V 6/  anon); 2611-1 ocronsn, 1963T- U1~ 5I FOR MINISTER FOR
NATIONAL D OH AMBASSADORU.S.A.E.C. AND ATOMIC INDU - ORUM  ‘Pf CONSIDERINGA COURSE OF INSTRUCTION ON U ' PLOUSHARE F PRACTISINGUNIVERSITY PROFESSORS OF CI CAL ENGINEERING~~ 0
‘\‘~ _ ,,‘on azomoy T0 BE swan 1961+ IN  'PROFESSORS TO usn INFORMATION IN LECTURE counszs.ONE OF FIVE PLACES TENTATIVELY RESERVED FOR FOREIGNERSIN PROPOSED CLASS OF TUENTY-FOUR IS
FOR AN AUSTRALIANPROFESSOR .DO YOU WISH TO INDICATE INTEREST IN ATTENDANCE BYAUSTRALIAN?THESE PLANS ARE CONFIDENTIAL AND THEIR SPREAD SHOULDBE AVOIDED .MIN . I: DEPT
NATIONAL DEVELOPMENT1>.M. ' a . 261':-1 OCTOBER, 1963SEC FASUI-)TC§\/'“:§<*1_ _'TTn—¢i /O DEPARTMENT OF EXTERNAL AFFAIRS /I7--_\::tt >~‘:T-‘-31$ '§{\,1./-.<§~=-~.s *..~.:‘\“-¢»1-1\I/I44L4//_‘=72,/‘§'‘.39Z‘-Z. .-
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‘ _L_ IQ goUNITED STATESATOMIC ENERGY COMSSIONWashington, D.C. 205h5NO. F-20hTel. HAzelwood 7-7831 October lh, 1963Ext . 31+l+6NOTE TO EDITORS AND CORRESPONDENTS:Following is the text of an
announcement dictated tothe wire services at 5:20 p.m. EDT, Friday, October ll, 1963:"Two nuclear tests with different purposes were con-ducted by the Atomic Energy Commission at its Nevada TestSite today. Both were
underground and of low yield. Onewas a weapons-related test; the other was part of the Com-mission’s Plowshare Program to develop peaceful uses fornuclear explosives."Today's Plowshare test is part of an experimentaleffort
to develop nuclear devices especially designed forpeaceful uses. This test was one of a series to developdevices for possible use in proposed excavation experiments._ BO _10/11,/63HQuinn!---n---r1
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p,\- ;_ I‘CONFIDENTIAL¢~"_Q@= .C/- Atomic Energy Attache,Australian Embassy,WASHINGTON. D.C.14th October, 1965.The Acting Executive Member,  0YAustralian Atomic Energy Commission,P.O. Box 41,COOGEE.
N.S.$Dear Maurice,In reporting back to you on the progress of ourinvestigations, I am assuming that Commissioners would preferthat I delay my comments on the technical status of Plowshareuntil they can be supported by the
detailed material in ourreport. Certainly, at this stage, I would prefer to avoidcommitting myself to opinions which I may wish to modifyafter fuller discussion with my colleagues. However, thereare three allied matters which I would
like to bring to yourattention, viz:—(1) In a previous letter I referred to the importancewhich L.R.L. senior staff attached to the proposed "Schooner"cratering shot as a test case in the interpretation of thetreaty. A condition of
U.S.A.E.C. approval for the shot wasthat it had to be fired before lst March, 1964 (this date waschosen to allow adequate decay of the radio-iodine fall-outbefore the cows began their spring grazing). Even on thebasis of the most
optimistic predictions on the frequency offavourable firing conditions and no delays in the constructionprogramme, firing before lst March, l96#, would have requiredPresidential endorsement of U.S.A.E.C. approval before the
endof last week (Friday, llth October). Dr. Edward Fleming, theL.R.L. technical director for Schooner, spent the early partof that week in Washington answering questions posed by thePresident's scientific advisers and returned to
Livermorefairly hopeful that Presidential approval would be forthcoming.The focus of interest in Washington seemed to be in the levelof fall-out which might be experienced in Canada shouldunexpected post—shot variations in the
weather pattern takethe cloud over Canadian territory. (The proposed site of theSchooner shot was pnp, about 2% miles west of Twin Falls,Idaho). By the end of the week .R.L. had learnt thatPresidential approval had been with-
held. Although no reasonsfor the decision have been given to date, the L.R.L. seniorstaff are interpreting it as foreboding a fairly inflexibleapproach by the Administration to rratering shots in general.Meantime, the Vila Uniform
"Shoal" shot at Fallon,Ngvgda_scheduled for 2Oth’OEtober has beenlpostponed for a-week by the U.S.A.E.C. because of uncertainty on the possibilityof venting through a nearby fault. The Vila Uniform programmeis tied to the
development of seismic detection methods and theShoal shot should be completely contained.(2) I have commented previously on the wholehearted co-operation we have been afforded in gathering information andhave
speculated on the reasons for this, out of the ordinary,attention. I believe I can now add another reason to those Ipreviously advanced. It is apparent that in many places ourvisit has been accepted as a means of obtaining an
independentassessment of the technical direction and value of the PlowshareCONFIDENTIAL ,_,/2i I _ _ igw _ _ _ jg _7____i*i*



eCONFIDENTIAL. _ 2 _programme. Fairly early in our stay at L.R.L., Dr. Johnsonasked that we give Mr. Lucius Hale, an engineer in the StateDepartment Agency for International Development (A.I.D.), abrief run-down on the role
which we thought Plowshare couldplay in development schemes. Last Wednesday I was asked toreview the programme with particular emphasis on the distributionof effort at a meeting of senior Plowshare staff. On Friday,Dr.
Foster, the director of L.R.L., came across to our trailerwith Dr. Johnson and asked me to comment on what the programmewas achieving. I understand that Dr. Seaborg and GeneralLuedecke wish to talk with us next week and
hear our opinions.Everyone has asked that I be completely frank in my commentsand, within the limits of courtesy, I have endeavoured to meettheir request. I am probably the main victim of these sessionsas my nervous energy
is channelled inwards rather than outwards!(5) Suggestions for longer-term Australian associationwith Plowshare have now been put to us on two separateoccasions. At the meeting with Mr. Hale, Dr. Johnson, backedup by Mr.
John Philip, Head of the Special Projects Divisionof the U.S.L.E.C. San Francisco Office, expressed the hopethat some continuing association can be achieved. He putforward the following three suggestions, viz:(a) As a minimum
a channel might be established tofacilitate the flow of Plowshare informationto nustralia.(b) Arrangements might be developed for regularmeetings between U.S. and Australian workinggroups concerned with Plowshare
applications.(c) Australian scientists and engineers mightparticipate in Plowshare events, (either asmembers of U.S. teams working on L.R.L.experiments or as an Australian group workingon an Australian sponsored
experiment).Dr. Johnson pointed out that the security problemwould not prove a major impediment to the latter suggestionsince an increasing number of Plowshare events are to bedetonated away from the weapons test site and
can thereforebe unclassified in all aspects except the actual devicetechnology.The subject of continued association was raised againwhen Dr. Foster, the Director of Lawrence Radiation Laboratory,and Dr. Johnson came across
to talk to us before our de arturefrom Livermore last Friday. Dr. Foster (an ex Canadian? ratherbrushed over Dr. Johnson's suggestions. He expressed the viewthat if the Australian Government decided that Plowshare wasworth
following up, it would be interested primarily in anarrangement which would provide it with scientists and engineerswho could control all aspects of any Australian project exceptdevice emplacement and detonation. He argued that
this couldbe achieved only by having a group of nustralian scientists andengineers working within the Plowshare group at livermore. Hesuggested that the membership of the group should be changedon a regular cycle so as to
build up an experienced group inAustralia as quickly as possible. Dr. Foster is preparing tobreak out the unclassified portions of L.R.L. work (thermo-nuclear, computer development, Plowshare etc.) into anunrestricted access
area, primarily to assist the operation ofa School of Advanced Nuclear Studies which is being establishedCCNEIDEIZTIAI . . ./5



' CCNFIDENTIAL' -5-,at Livermore. When this is done there will be no securityimpediment to Australians working on any aspect of Plowshareother than device development. Dr. Foster expressed thefurther opinion that any
Plowshare group formed in Australiafrom scientists and engineers returning after attachment toLivermore would not become viable until it reached a complementof at least 10.Dr. Foster's suggestion is obviously very similar tothe
position the Commission arrived at when discussing theimplementation of the Cabinet Decision. However, should itnot prove possible to follow it up, in my opinion, from theAustralian viewpoint, there would be merit in setting up
asmall study group in Australia to keep abreast of the technologyand to evaluate the types of projects which might one day beundertaken in Australia. This would serve to define at an earlystage, the types of problems which might
arise in practicalsituations.I look forward to the opportunity to comment in moredetail on these various matters when I return to Coogee earlyin the week beginning¥%ondayJ_28th October. Finally, I shouldmention“tEat4some of e
information in this letter, andparticularly that relating to the "Schooner" event, was givento me on a personal confidential basis and could embarrass thepersons concerned if it were to filter back to the "establish-ment".I am taking
the liberty of copying this letter toFrank Bett for his information.With kindest regards,Yours sincerely,(Sgd.) Alan Wilson.CONFI DE7.‘€TI.{..L
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4\_:.; QQQH 51aca§ ugz H~;1vezy of rad1ea¢s;m- Eris outa1daVef.gQ/A‘ - S ' \_ (QZZAI? “if$3? E53 PUILICiTION UNTIL RELEASED3? T53 SENATE FOREZGN RELATIONS CCMMITTEE" August 14, 1963STATEMENT BY
GLENN T. SEABORG, CHAIRMANU, Sn ATOMIC ENERGY COMMISSION‘BEFORE THE SENATE COMMITTEE ON FOREIGN RELATIONB iON NUCLEAR TEST BAN TREATY ' “.‘ It is a pleasure to appear bafore you tcdny
to discuss theTreaty banning nuclear waapans tests in the atmosphere, in outerapace, and underwater, and the impact which it would have, uponratification, on atomic energy developmsnts in the United States,There are two
aspects to be considared, first, this country'sdefense poaturo and, second, the exploitation or nuclear __cxplosivss tor peaceful purpoags. Since thase developments are. CHXDMAN AND SENATORS: ' ‘ ', " ( "'-§’v:{’f-,T,.-...¢\
WW‘J‘..,~--1Fquite different, they will be discussed separately. _ ~ .Firnt let me stats th¢t I‘auppor: ;..~ “;;t Ban Treaty.The arguments Pfuliéd by sscretariea Eu;x and Hcmamara blue'$ha factora which I wish ts discuss with you
today cause no to 'ssnolués that ratific;;i:; Q; ens Treaty is in the bestintarasz of the C:1b-c ¢u;;>:.The terms of the Treaty prohibit teats i the atmosyhoraenter space, and undevwauar. It is rasagniawd that testing 0&5 VUs carried
out uner oxrtqiu cozdlticnm und;;;;¢u:d;-a lizitatn l- . J’ -<-L;. ‘ \:;Sicn3s t;rr1to§;., ;_p;t§. Thus, opparunity ia availablé to;:ch cf tha ;arti._ - carry out testxmq under darinad\') LI’E2?*1CtH-i,.\\'.\?-J-‘$ii ‘1 =,.»'.,. E_Y1‘~_-,.~1.'3.‘lg
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___:_‘ ." tr, 5 ,-C,-.>;~.‘#7’K . .4n . v ,By statutory authority, tho Atomic Energy Commission has therosponsibility to-devolop atomic energy ho as to make the maximumacontributions to the common defense and security at tho
United _States. we have discharged this roaponsibillty faithfully in thepaat and will continue to do so ln the future. In this connection,I wish to review with you, some or the actions which theComlsslon, and I as its Chairman, 1";
taking or expect to take in»tho discharge or our responsibilities within the terms of thoT2‘8Bf;3 0 'IThe limited toot ban will not in itself end the area race noreliminate the dangers we have faced in recent decades. It is thus-
essential that tho US defense posture be maintained and thatoyportunlties for its improvement be pursued under tho Treaty. Nowill continua to vigorously support roaearch and development in I _.our weapons laboratories; tho
terms of the Tscaty permit us tooarr? out an Gtiwq underground testing program and we are doing BodTho into»; of the Test Tan Treaty istoprohibit touts in thoiai _ __atmozphoro, ouhcr space or underwater, but$0purmlt
undorgropndnuoloar oxplcsions. It is roabgniscd toot>_._§__ \HC’?E?Utho etuoapharo rec: ocma cL19.“rs may bo‘vont1ng too undo:;rounu'o:ploa1ona, and a lliaitotion has boo: sot upon tho delivery of rudioactio debris6;QZi§0
tho territorial limits of the atato under whbao Juriad£o- jtic: or oontzol ;;;L explosion is oonduotad. In those oason whore;6,3Mc" -"-————--—--_;f @~— --:s tale :;s:¢, no grobloma are presented it the orfoota1ifo L§ZiO¢§ solely
"Li;;n'tho Unita States. The Treaty would;i..~‘:Lz“.~.‘;>i":> 2 toot =;:~.;.._;; ;=-:7;-I.13.‘2:c>d in A quantity of radioaotivo -*Qskvis éc;ivors£ :L;;;d® of the oountry‘a territorial ~- 2 _ ' \ ‘,\\\\=. ' ~" m 4' . ' "v;- 1 ;,,r¢~—:1 -» _-1,~+34R-
y»F‘:13‘\.~<_._‘___‘.l:X.‘Mr»‘('1A1».3P?z-,4,‘-——r—_q.n-< »I '2.-~41)| V.‘.».. .‘,Q35>‘.L;§3 :f~§_l>4iiiI»-,,Irrm\>~;».~' a5*;-‘». .~v,4>?1AVaKI1F£,-<5‘i<rl‘,~ .-‘ r.,H §J»A . _ , w’ , , . J, ,i V L1 ~ L . 1 ,,-_ = t, ¢ u @.;qai;;i§3@\Jr;<§?.
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"Ex"'.'-"‘, , . LI\.Ilimicm in amounts sufficient to establis that such oontamiaationiresultz frcz m rscsnt teat within that country. we arc in theyrccaaa of developing guides for tie use or those respensiblc(for the oar: -n~ out of
undarvfound nuclear cxplosiona so that0 b _Ehero will be assurance that éétectable and identifiable amounts‘active debris do not leave the territorial liwitg. There0-1U{:9Q.50is nothing in tha treaty to prohibit the kind of
undergroundweapona testing we are conducting. - i ‘I .Before praceaéing to discuss the benefita to be dsrivd troafurther undorgrcuni-testing, I would like to taks a minute todsfine a {cw tsrma valating to kinda or nuclear teats. Tho
tern"davclopwcnt teat" return to any test parformnd tron the concop%ionof the design through all was intermediate stages up to the tinai “*warhead or bomb desigq tor a weapon. In dcvolopcnt taata, ‘ésvioaa, not weapons, arc
tested. Tha_term ";roct-teat" include:warhead or bomb tcstc and systems tents. Freer-teats arcccnductcd ta dctcruiau whetnar er not the yields are as'calculated, and tau: usually involve warheads or systems whichtava entered or
arc about to enter 2 a:;:k9il¢. "Effects teeta"ass aiae at ds$arziz;:g, by ciths? d1;¢ct cbsarvaziom or by in-’ diwat Esana, gractisal uc;m1ts of nuclear €atccm%i0&s.- Thcyts on-such things astiliiary equipasnt {including nuclsar
warheads) or inaiallations:35/hr biolagiaal systems; (b) obacrvaéicn cad aaaa of hasciiaets an the enviruxcsnt »- tha ground, the ataospacrc, thcmsluéax (G) Direct cbzcrvgbian of 'c?PX(5f.*5,_ 4O330F5(Q3$3‘{'9-,@1l: cic. -- frcm
unich mffaoza of p$actioa1 importance can becaicuiatwé or inrerrcg and (c) measurements or-thc “outputs” 03_ 3 -¢- \¢ . . ._‘_‘..:1.»=-....-.-.-..-...-—--_ —.- ' V ' - »_ . _. ' _' '-N:  I Li:-'» :_:->;_.1v-:'_:‘.'1*;:,'¢s'.‘ ‘v ‘ lawL;  »,-,-
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k. “ “W. - Q. . »} .dO ‘l " 11 .. _‘.»;_.-..v..»Qrryrnznwmau.-~1-1»\'¢-‘"5"$cst device, 0.3,, neutron or “lama ray flux, X-ray intensity,GIfQ~,-' .eto.,to be uzsé in yradicting reaults under (a)s tests arw usually conducted uming apK~light
intcnzl.and (b) abovn.M~aPa<2oerwarhead for which the yielé ham been prcviqpuly confirmed by oneK‘?UlC PY?!I6? mars proof ;\I-It ayycara echn1cal;y%§ ___ '; %eat undérground up tn _V _‘_ _ _several hunére xilotons, and
perhaps with more axperienca and ' _'graater ingenuity, to even hi;ner levels. This would permit a(‘.9£0L21|.A.E;I‘-HCZ!/‘\-wido ranga of dsvelopaant incluing ooaplete development andproof-test of warheads for battlefield, air
dafenae, anti-miasiln,and anti-submarina use. Included could be more scphiaticaedweapons for both tactical and ABM purposes, an reduaed fallout §aeapona for battlefield use at the highest yields raquired for ‘f 7 kh\' such
applications, A psogram to develop all-fusion devlooé couldbe pursu@¢. _Centinuci pacgraas cculd also be made on lapggv weapons IO! _gatrgtegia pu:g;42s. It should be pousible to davelop fully and to ‘Lgproof-to:$ tn:
511110? ;-M;sns cf this typa. For thosa weapons '§@. *1:-'1._ ,1"?~‘ -'.-¢Iwhesw yicls are largav taan the undcrg§¢;:d teat limitations,4Kfull Csv;1¢;:snz of 53:: L;ui3ns by :;;:;;; ;t yialds considerablycaller than lzn ;;“;11y aasircd is
@QwJLblQ cu tha with acme» -W‘v ‘ -Q:neerta;:ty inif1;“l yivl it should bu f¢;nible to devalop, " “~ =1‘Jtlsugh act prcwf¢$eat, waapens inks the rangs of sevgral masaoas. ‘Z‘- rnRance, it-;;¢:3 likely that in aha weapwna
davcloptamt éraa ii9uOM1113 ns co:;1@p:'l;volo;msnt of new typ very Large wea$saa_ . " §xsgatona 1$ yield would be vary difficult it ' .Yv;:sibla at all. Progress would, or ca;:;uh be slower in maa * _iB;LQ?U LUV9§0-4- .. Q;~ B -
- "~~1WET13%_: . _I§”qg, <- »~.-:-21» ' '- .1‘_____________*_____~m, -. ~7A_-q\ ' -\\ - '‘ Yv -E'41V5,:,-1.,‘,1..\,._ > 1 . _ A 7_ , :>_ _ ‘ §_ J._4‘:_*



00\ ‘ \s , ‘k Qareas without atmospheric testing, especially at the larger yieldswhere'vory deep holes and special precautions are necessary, butthe ultimate results should be unchanged except in the high-yield -YHHZE 0weapons
affects tests will continue to be~conducted in'thaunderground program. Radiation outputs of test devices andwarheads can be studied. The vulnerability or warheads anc othersystems components can be examined for many
effects associatedwith a nuclear explosion; however, complete ctudioo involvingblast and firobell as well as radiation cftecto directed at majorweapona delivery systems would be impoasiblo to_carry out. Also,the study of those
effects which are completely dependent on thc__ ,atmosphere at operational altitudes would be essentially ~_impossible and woulé thus limit the acquisition of new knowledgebearing on radar and communications. I agroa with
SecretaryMcNamara that progress will be forthcoming both from undergroundtesting and from other imgrovements which can be made without -need for nuclear testing.Thus, we can foroscc significant progress in our
development -program. Where there are limitation: on our testing program,there are also limitztiohs on the SOY;;;3 and on the othar , _> aignotoriod. ‘ .llOur ability to maintain a vigorcuc, imaginativo, and_ rtproductive progrc:
including the dovclopmont of tho necessaryscientific aa technical Fknow-how“ is dopcndcnt on the rotcatico~ 5 - \_ I* z,N_-.\\\H’\' \~\. ~ ~' " V _-_-' .\'}J-n‘ '3'.-<*r.'**<'11 ' \.._ _ _'‘O \. 1Q\ >,JJ1:-\H-,\1,_.r._.,.. - '-I )1 ‘I5‘$§1' %-J?v‘Z'
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 “ _'. “’ _(,1Oy ».\';fC.P.L.(. . ._ ._ ,.~_.\. -- -Yr:of able ." ‘*2 and ang1n;o;_ -1 our weapons 1¢oo:aoor¢e, andO.(D. the ;tC§;cti3n of mam onps to the yrogram. They muat.1. .~ >~ ‘4 . =-" "~"- '°'.\ oy now Q ms, work ¢a Q
otimu1at¢ng env¢ro“men~(I.3,b‘.4‘T’(UJC l0}D..6L3‘; .Jmwith adeqoate aquipment, -05 and other-support, and have ,H.»I1:OJ-;__~:~'-rt".».zmaximum opsortunitico consistent xith national policy to testthe products of their
Labzuozory experiments and calculations. e.(:7,.B,,cuf.-CP)I-»~HWe will strongly zpparc thoso 1abo:atories ' encourae _. \_ the planning and uxcsuuion of tho programs, including allowed ‘_}testing, necessary to moot our
roquirements. ?ubli0 recognition ‘of the need for.;trong laboratories and of . ‘contributions m&do- ' 5(‘PJ)‘(D[jf'4('1'T1‘0scientists in necessary. _III _'~cz-Ls‘0We must &ln;]: rgxiln alert to fact that one aids maytry to acquire a
snporior oévantage through violation orabrogation of tho $:;;ty. Q1; offs of such an action_on the(26.other gcrtiea is LJQiéLily 1;Jo whcro underground topting ispermitted and x:;:; én act cogram of worlo-wide nuclear
testV<(Wo;<6ot¢ot1on L- ,<;z;;;2;.It C; ; not ;;;m . “Lia to bi iorowarnod againat a,gurgrizo op -;;t;;M, ;von ;r'zz¢ ohroo oonths notion period ,for any ccoxbry "' ,;g po witzdraw 1; ;iv;n, it would poasibly“H.¢ can ¢¢uc;;'M_,d by on egrli
garicc o; preparation. v*G’(PIu'_>_....-:_".".o:;."L;.', '.:. '_.:j_.'._ "_:=.;~;\.: tin 21:,-;: ;:_~o:.;‘__;;t4 aiiznzcizioms of . 'Y,pa.tiC?pi-..>...., 4,,. ...-, ' ~ ...,>..-, -A. .~ -,__,__. .. .v ., ~- ->;_'.\..;..._.;.~o Q»...-.. _  - o_Lo-LT. ‘o..;Q 'Z.i\.-_;;'o_,’
~...;\. ..»...._ ‘ILZ1 £1' .;o of :;;:i:ooo _;; ocgiucting toss; in the otuosphors anu :-o;-. :@;: ::;c;n¢ss poature has boon stated as na%iQ:;l.,v...‘». --\ V-- ».‘_ .._-Q;,- 0;; um) ;’I4)L_l£nLLA4cLui_L.¥. 'r-.6 ~ __4 .1.-.,_.-\_ - ¢  " ' ' ..



developmentsL‘;0P.(D33Cf.1.mF.O' To minimize the slowing down ofwhich would otherwise provide advantages to a nation ocnsidoringérawal, we will continue vigorous programs of development:=‘1C?‘‘Jand underground testing
by tho weapons laboratories with strong ~C‘ 9'$5‘1Osupport by the government ; ugh tho provision of necessary.-. \w 'advanced facilities and equipment and adequate supporting eta‘!-Undcr the Test Ban Treaty, the Nevada Test
Site and possibly otharbe maintoined on a continuing operationalAnewQH|,-Jcontinental s Ebasis in order to support the teat program which must be carriedout. The maintenance of a state of complete boat roadinesa,(I1~\C‘-
"V.U1HAPG)D.C1‘‘<3C1‘£3’(3*3‘In‘-70‘Jhowever, cannot be tenanoe of only under-ground toot sites. "If another nation should abvogate, we would find 1$necessary to carry out promptly atmospneric and other tosto -~first, proof-
tests c; w;:he¢ds and systems, along with limitedaffects tests booouo- .,y can be staged more quickly, thanC?‘r-)<Gveapohs devo1opm-;. ;oo;o and .' more complex weapons effectstests.8sG)QbLLUwcirfsrenco between
maintaining a roadinosa touonduct proof-teats and to conduct development tents lies in thefact that for the Czvulopmont tost; the devices themselves mustC.‘(‘DLGCi‘ho éovolopzd to the @3326 whore a sarvos tho maximum
purpoaa.;.\.Mti‘This he prizary Zuaction of the wcapoas laboratories. 'Tho cimplcct g;;of-test requires ; aafo detonation area1;: o 1;? bs ov-: -o@uor land or wutar, o vehicle for deliveryof 21¢ wa?h;;;, T</ii for determining yield, a
ratho nuborand logistical aupport. Binilaru...JP3m00W(P(BO(‘J54n1c;Ll7 t:_i¢oC persona"wn-Vi &CD\\v ~\-.v 1\1x>§vA1M.“. \ -I ~ 'I_ _ - ‘ ‘ E1



.-. ~".\_‘__..';..m.’..v., ..ZcommuniciticnS?,.S‘Ocollection*32.1‘LQ1-twc independenQK71O<,-,, 1. .'.‘,~, .~.-;'.....'.!‘. ¢c._ J.Qf-\\q0. relati _technical uwssJ1";‘,.,__._..L .¢_.' 11¢.-.-Lu ..'_..-*.\ . 'C"\~;_ ".hvmQ~3uv-u; . . -v
mhinstruments wi‘1 u;u¢l;y be requirof a capability as sarry out tsncc;¢n"" nctica ii<1(.15.4Q(.1,'5'OHc.gonsidorabla eztzgs by :1:Opa“@~~*“-“'“*¢ ~x;:c.?cr frying out dzn, mega(Ev ‘\.-(nO,C‘,;.~.(1|.».Otr. Gcf data. Additional -
greater lc31;;;ca1 zuppcrt are obvlous3, though ralateé azpect{'1CfL-~.1. -. WA ~ -.-4 . -1 ,.u.;pcnL libolLbOTLCE will p;;] 3 Major ro;e LnQ state of razéinagg t:rou;h thsir development or new evices.P.X2(.2di;z;cu1{.cgpznility,
however, wigrsund test pru;r;@. A¢ao, under tn;1 raadlncss to ooncuctJvelcpment tests in theP(JC-J( 5'|¢~Ocomplex diagfa-[A__€_.In" ' will a complex(T)T.wpersonnel ando.53‘133'4*v§\-Wly requiraé.thu readiness to Tutié a
fu1l~sca1e weaponss -- the development ofEFQEFVntests on‘mF.QFAO,11 be assisted to econ;inuat;on cf an intensive under-gvtqrmined and vigorous~.;\ "1-<:\\. ,‘ ._  v_._ .,‘ .' _.,..‘..‘, W.» .~ .. -~ _mes- ~“-n a t¢¢,v¢m:;
¢cv_“.a¢V Ln;vL;“ c~:pr¢z¢ -;;ug¢tion.L -25; ¢;p;¢t to tza uti11za*icn 0* nuclaarV _.., -.___.— .L¢Q;up;V33, nghP’:UUyro;:;m.$213 wcrx is c;::;@d cut by~JayJ u;¢i: ;pgliciti0n fer “_cl‘k4“Pal purgosea,’U('10[SOas Commission
under its Plowsharc‘;-* :h@t tEa:a spplicaticns fall under che Tvzz(~.Caystem bean to provide $9; §&f ' and to facilitatedevelopment progvam after a suryriea treaty abrogation inolveadevices ané exp::1m;ncs to be used in tests
and tha maintenance~ As I have previoualy atated,policy, xhich we cnpect to fcll§w, no na:;cn will be able to gainqru5.w",m; ga; tn. slosa CiRil&?l£y L.h .(1 _('6'U’or the explosive devicesL». 7 WD' A) r\1 1-wi“ * Rztsntion of a high
_.\] D



o»- ‘ . __ .r  ~ -~ V1,»!used and the concitionc under which they are tested to those ot_the weapons program. This in not a new situation. Ever cinca<—?-""___'*§——-—- ' _man's first use of explosives, he has successfully
developed andutilized the encrgy from explosions for hiu economic and aocIhl' ‘woll being as well ac for his datonso. ' _It might be holpful it I take a row minutes to remind you‘of the scope or the Plowchare program, in order that
you willhava an appreciation or tho impact which implementation ct theTreaty will have on this program.There are two broad categories toward which we aredirecting our attention. In the field ct direct application, onefinds projects
such an excavation, mining, the recovery or oiland gas. and water resources development. The type or under; ‘takings under consideration are either too costly or Just notfeasible without the uso of nuclear oxplooivec. Let us
takeexcavation as an example. Nuclear explosives can be used to novohirt and rocka in civil engineering projocto ouch as diggingEanalc, harbors, §ecses through mountains tor transportation 'purposes and, in general, any
application which requires movingvast amounto of material. Tho experimental program to data hasindicated that largo civil engineering projects can be carriedout with nuclocr explosives at a fraction or the cost that wouldbe
required for conventional nothods. In many cacao the difterunooin such that those projects would not to undertaken by conventionalmoans. The ezpcrimontal program has also shown that methods can(_be dcvclopcd zoo
doin§_ouoh ppcjocto sorely. Basically, this inR;acooaplichcd by using nuclear explosives which produco vary littleI '9 “ L1. \ '\ .\l \ _ -/>1 . ' '.-__» ‘ ,..  -V _ =_- _:_-, _ - ' . _ "3,  I _ .z'.'~_-‘"1, '¢.-_ \.\__.v{V_.~.j.;-9;.-»-=- < r ~
§‘@@;oAt&m$u5$mh&¥‘y.-__ _.. .~___._._r.¢\, . __;.-H~ ".1-1. *~‘, -yrq\ . '5



__. v if‘ A* \._ A ,|0\I. u\.emplacing thom underground in such a way thatradioactivity andnearly all of uh: radioactivity is trapped underground. The smoll \amount of radioactivity that is released will be depos1ted_tromthe lower
atmoephcre close to or immediately downwind from theshot sits. _The Commission has received literally dozens of suggestionsfor using nuclear explosives in excavation projects in the UnitédStates and olaswhore in the world.
These include digging canalsand harbors, clearing navigation obotructions, and cutting passesthrough mountains for land transportation. A new trans~Isthm1an ‘“canal is an intorogting example; howoverl it probably could not -to
dons under the present Treaty limitations because of tho short .distancoa to torritorial boundaries.The SGCOZ; zitegory is concerned more directly within an undar~ .scientific ro;sluch,' Here, nuclear explosives usedground
environment constitute a new a;o unique laboratory in union _ 'scientists can carry out oxparimanto. The tremendous number ofneutrons produced by nuclear explosives, many orders of magnitudehigher than that cf lg; other
neutron source, can bo used, forexmplil U6 7rvC;cs can-made isotopes of vary heavy elementswhich cuanot he-2250 in any other way. Similarly, those neutronscan ha uood in o;;or1monto to got data on .utron apectroooopy,the
fiaslon proceosaa, ncutron~noutron reactions, an; many othordata osaential to our uadorstanding of nuclear physics that mayM07P‘Cfnot be pacur,a a,_;.rt"her moana. The combination or extremsly __high tompcratuzol Moi
proosuro makes it possible to conduct 'invastigoticnz of oozio chemical écaotions which cannot'boLuglicatod in lzboratorioo._ 10 _I -\ ~\\ .‘ \\_‘.,_.:_.,..-=--..__._..._- 4_.:___-' \—- r ‘ , . . ~1-1,,_ ._ ._ . _ -', ._ -— —‘  _ ~ .  3.} .   ‘_‘ ‘V
_'_l-;;rQ‘,E'. J_ _ _- _  "L>L‘4 ~1v ._-,‘i‘p!~P .-  _‘ 1- -E



 1;o\ ‘ ‘_ . .7 = " ~" P1‘-"*-'-;;e\ I 3\. JThe various applications envisaged require the dsvelopmcnt'of nuclear explo "fapi<with specific characteristics. For(oGexample, excavation requires nuclear explosives especially .designed to
minimize the production and release or radioactivdk 'debris. This requires devices which utilise very little fissionenergy and in which precautions have been taken to greatlyminimize induced activity. Devices which can be used in
large-F . Joasis excavation projects should be available after two to throopyears of test explosion expgrimentation._ Other epplicationsrequire different devices. Evan though those devices are beingdeveloped and tested
specifically for Plowshsre, they utilizethe most sophisticated design principles we know. This devicedevolopment can be carried out deep underground in the manner-xKw.used for weapons testiA series or experiments has been
planned to develop nuclear;<_ —»- " 4-oxcsvation technology. An important part of this program is to lretina the techniques of ontrcpping radioactive debris underground,This prograu requires snout two ozperimonts per year. Ho
expectthat in four or ‘ = ycizs both the devices an technology viii _#1F.<1Fbe available to undcrtoxo almost any or the many worthwhile ‘_ ‘ '.undertaken cariior as part of the experimental program. '”‘\IDevice dsveinpmcnt and the
program for scientific studios‘planned for the _lcwshcro_program can clearly proooodunder tho terms o? the Treaty. This is also true of applications£13ub-§[PCD"6for mining and water resource dovolopments whieh would be
oarribd_ 11._ . x-ii?=4s- '1 #94}5.J .1\. _ V2,”e ‘ I' v\ \ ~J1 \ . ,~ ' »r . ... ., _. _ . i~-.~=-'.,~»,~;- .'_  '-‘- E.»-+,- ., .‘ ' - _, ‘ ‘ 3  " =" i -‘1'§;*:»t»’-1--3»'¢=,\'-'; . __ ‘Y ._ . r  J» ,- _ \ ~ .v .=<._:,,'~~-=* 1 " ='i"\~1;‘lgsliél  1 L‘ 1- ’ <~ <5 .-'. 1.4.§-
~ » _ M ; J-is s , 5-."$:¥L-"‘~$¥;.;‘_‘9 -;'!§¢:;§|'§-iT-" ' "Q 5-;:'r“=~’Elii§"‘;§Zh;§5» ’ " H(K > projcota which have been suggested; selected projoote may be‘ ~i <1:4:§ oso 8~ 1_ 1?“ii_lJ5'?i_ - A“' I L}5 5.4<_‘-p----— ‘tilt ,.‘_¢,_i:-. - .-.i ;-
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'4out deep underground and involve the releaaa or very little, ifany, radioactivity. In the excavation application, however, ~coma radioactivity will roach the atmosphere and a carafuldetermination will have to be made that a given-
projact iapermissible. Guidelines similar to those which we aredsvaloping for tho uac in‘waapona testing will ho appliedhere. Our present considerations lead us to believe that _. v.-§_ ‘*7 _ -excavation expericonts or projects
which have a downwind distance Wof several hundred miles from the project sito to a territorial ‘,___________ ,,iW-, ___ _ __ __ _A __limit probably can br conducted, and that these experiments will________ - . i..__>',-.ni _ii_
Ybe aufficiont to develop the excavation technology.é_.___--—-———'--"—“"‘— '*' ' ’ 'we believe that the Plowshare program has a great potentialfor the benefit of mankind. Ho believe that within the nextfow years this potential
and the safety aspects can be demonatratadwithin tho termu»nf¢$ha Treaty. It_5oms~futuro\tim@ whenit in clearly cmonstratsu that these benefits can be realizod, ' through the use of zuzloi: explosives, I woulé hope that
thelpartias would sack uiys of modifying tho Trcity no that the \toahaology developed could be put to more widaspboad practicall application. ~VI would like now to summarize.1 (1) woaponc dovclopzent activitieh will go forward
under_c test Eon Treaty with the exception of investigations of1’?2..\ -o¢;t;in weapons offocta and the complete dovclopmont of complex\l Eula:-nogatcn wcaponu. Tnio situation appliuo to all of the- 12 -."‘ ..\1\Z,-_.: I '5 _i .‘ :.-N.‘ -
_»‘ -A ~ ., _» _ _. . :{._.;_. ,‘,/\.@--_ 2&1:-,\\ ‘ ‘ —~-\.\~_. 1__1,_ -1.> _';'.- %. . F 1.1.,-“".‘.':>“-%’ _V , _ V.” Jguuynu,-_-___.,_-.,..-W-_ 7 r ,--~_-~~ —-14!. .. ,-.-mu.“-~ .w__._ o _ ‘N\‘ 1l ';3;’1,\-A'1. .1€1- '1J.-!’\s‘$5;-Q ,9.‘ "~>$'*.3i;%. -
W‘C‘ LE4! Til“».x A~r1vI' .'.0.’IF.‘, 4.. ......_..T.-‘.,.......-___,.:-»-: t-:=:»~‘~i-‘s1izz~..<.f 'I;i{_25»_ ->Qww->x—w~v,*v_—1~<~l"' “' < ' ".;z=*\¢i V; -‘:31 -,,l ._. '1<.v. _. - \ 1'?Z’ , v \‘ .;$jg-:1 '-‘P“F_<1A‘LV::\|4'M__‘iv-"‘>>II44  A V. » ,,_.
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i T&"“"”.7f,;”-'_’ ft." “ ' ' ’ ' -we -+ :—— » M__.,“ ‘. ; _.1- ‘ ' . f._ ._‘f;_-‘ .11Irties The rate of progress in any country will be determined0 undertake eitensive underground testing andnning and in carrying out the program. Thopa .by itz
willingness tito ingenuity in pluimportance to o cou.try both of future development or higheryield weapons and oo ., future weapons effects tests prevented underfthe teat ban will depend on the present state of advancement orl
weapons program. US progreod is at leastthat country‘o tobacomparable, if not superior, to that of tho USSR.(2) The woapona development laboratories will be providedthe support necessary to maintain strong programs,
including testsupport activities. Attontion will be given to the provision'- acilities required for a modern eftoctiveof-equipment and fopmant undertaking and for maintaining the ~ale of the associated scientists and otherroccarch and
dcvclconfidence and mo:personnel. Continuation of Plowohara development in theselaboratories will(3) Systemsbe maintained andco; Yiut to their viability. _%Wto ducect possible violation cf the Treaty will‘ continually improvod. '
‘of test roadinoas will be maintained and(B) A stutoimproved, including the overt proparationc and maintenancerequired to achieve d raadinea: to conduct atmospheric nuclearteats at suitable o£f~oontinent looationa and at
continental ‘toot altos. Such proparationo will include_tho maintenance inl3;£inGB8 of forces ouch as the Defense Atomic Support Agency anddie nucleus or a Joint Task Force to plan and prepare for the ;' ‘ \conduct of off-
oonzlicnt tests.a-.13 - 'can i \ ' :"@' :‘ 1‘ - - - _ ~ 1 ¢ ~ .. K-11, ':_'_1\ ' iv_ ‘#1. - 2 J| I’ < “ -1;.' '~ . . ~':‘-31  ‘ f _ ' -_-  . : - _. ,‘ _‘_-. V ,I“:-‘l"v-Q » --\ ‘$1.1 §_' 3. »  i_ -. 1 - ,;_i1i£;.ér»£;-rl;]<'.§Y.;~?;\ ~i f--*'-a'- Jaw r.€i£\=;'*l".:>;\Q-3' L
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IIIII IEFEIEIIGI Ylllll IIFEIEIIBENWIIIIII Alomic Enemy liummissium E ‘ 6’/I//4»-»ms1?~»¢ 514-». 6»,--, sw ,ii“ l Y2 BOX ll | PO51‘ OFFICE. COOGEE, N.5.W.. AUSTRALIAGAIL : ATOMCOM. SYDNEY '— TELEPHONE I U65-
I22!‘~, " "'5'.-Y‘: \4.-v Hc.e5/2oe 720/10/10 Nee-*f"j‘_~§‘%~,i,\\\1tth Lctober, 1%2e5.1 \ 05-F 196%t am\~\"‘x\\ C4qae%3:,,??/\"-i-,3» '-C-1.Attention: LDear sir,Jilson Esq.w;fI€Ct of Iuclear Test Ban on llowshare lrogramme“ letter of
8th october. eThank you ror yourhave now received a copy ofand I am Lleased to encloseDr. seaborg's statementa copy for your use.Yours faithfully,»/(//ctin(_..1J. Timbs)  Jxecutive AemberThe Secretary,Department of External
Affairs,CAEBER£A. n.t.@./1 Wis” -\~~
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PLOWSHARE INVESTIGATION — FIRST INTERIM REPORTl. The purpose of the visit is to collect informationrelevant to an evaluation of the possibility of usingnuclear explosives for engineering works in Australia.2. The first
three weeks of the visit have been spentas fo1lows:-A) Week commencing Monday, 2nd September, Washington D.C.Discussions with U.S.A.E.C. Corps of Engineers,U.S. Geological Survey and U.S. Bureau of Mines,concerning
their interest and participation inthe Flowshare Programme.B) Week commencing Monday, 9th September, Berkeleyand Livermore, Calif.Exploration of organisational arrangements byU.S.A.E.C. San Francisco Operations
Office.Preliminary technical discussions at Livermore.C) Week commencing Monday, 16th September. LasVegas and Camp Mercury, Nevada.Description of nuclear device testing organisationby U.S.A.E.C. Nevada Operations
Office. Inspectionof Ilowshare experiments at Test Site.5. The discussions during the period have served todefine areas of interest and develop procedures for collectingthe necessary information. It is thought that the purposesof
the visit can be met in 8 rather than ll weeks and aproposal to this effect has been put to the AAEO.4. The U.S.A.E.C. obviously welcomes Australian interestin Ilowshare and we are receiving maximum co—operation fromall
concerned. The strict security measures in force at N.T.S.did not prevent us viewing all areas relevant to Plowshareapplications.5. When talking with us, Dr. Teller, Dr. Gerald Johnsonand Dr. Higgins have all speculated on
possible Plowshare typeprojects in Australia. Nevertheless, they have readilyaccepted the limitations of our brief and have restricted theirproposals to ways in which Australian knowledge of, and interestin, Plowshare might be
facilitated.6. Our investigations have not reached a point where wefeel we are willing to venture an opinion on either thepotential or progress of the Elowshare programme.(Signed) A.R.W. WilsonLivermore,24th September,
1965.v“i



?TT\T»Y00/Em DESPATCHED _§’;‘_Q}a ocr 1963per / ....... . . . . . . . . .720/ 1 0/ 108th October, 1963.The Secretary,Australian Atomic Margy Commission,Box 41, P.0.,COOGEE, N.S.W.Effect of Nuclear Test Ban on Plowahare
Programme.Further to our telep:-inter message of September 15thwe should be glad to have, it you have received onjdireet, acopy of the statement before the Senate Committee n ForeignRelations mde by Seeborg, Chairman of
the U.S.A.E.H. on 14-thAugust. Washington cablegran 2405 - 1.24167 of 9th Septmber19 3, refers.;/r (x.J.w11=i£)for the S oretary.



EXTE RNAL AFIFAI Rgnu: N DATE 7 "1’4i;;.i.i" 2;03,1; w~u># “*1("~"W"“ {b/sumscr /av ,_u_,,, L_L,._.,$5 5&1’/M F-4*»/1--u I».\.._~lf ~u,4~4-'~"' """_ I'M" I/‘W



[4Hf‘? Q §§ywM.C. TIMBS' é ¢\ r\}A VJJ /\" \\w45 wa Ywe Z?“ ~/1./5? .. ...¢»4:'.BOX 4|. POST OFFICE. COOGEE. NS W.éé2» \‘ 63/14,@QZ;ha4dn<$X2nub égkggy#2 ..:3? ,Ia‘! I., .- /‘Q.:é<i ’. ,9, l ‘ -7 '7: \  érnené*3



 .“' QQE1C/- Mr. Harold Curtis,United States Atomic EnergyCommission,San Francisco Operations Office2111 Bancroft Way,Berkeley 4 CaliforniaU.S.A.15/10/65, The Acting Executive Member, A.A.E.C.,P.O. Box 41,Coogee,
N.S.W.Dear Maurice,At the conclusion of the first two weeks of ourvisit I am pleased to report that our study is proceedingsatisfactorily. In particular, the discussions to date haveserved to identify the areas which are of critical
importancein the evaluation of the feasibility of a nuclear explosionproject and which, therefore, must be covered fully in thereport which is to be the ultimate outcome of our visit.We have been received most warmly, both by
theU.S.A.E.C. and the other government agencies concerned withPlowshare and I am impressed by their obviously genuineanxiety to make our visit successful. This has been reflectedin our talks with Dr. Teller, Dr. Gerald
Johnson — AssistantSecretary for Defence (Atomic Energy) and Dr. SpoffordEnglish Director of Research and Development, U.S.A.E.C. Ithas been apparent that several of the U.S.A.E.C. officialswe have met had hoped that we
would be in a position to dis-cuss specific projects which could be tackled in Australiawithin the Plowshare experimental programme. Nevertheless,their disappointment on having the terms of our brief ex-plained to them has not
prevented us receiving their fullestco—operation.During our talks in Washington, John Kelly statedthat the experimental programme planned for Plowshare wasbeing held up by the need to develop cleaner devices to
limitpopulation exposures from fallout. I gained the impressionthat the U.S.A.E.C.‘s interest in co-operation with Australia\ in the execution of an experiment could arise, at least inpart, out of a desire to circumvent this obstacle.
Over hereat Livermore I believe the interest arises rather from theboost which the programme would receive from a demonstrationof its relevance to immediate practical problems. I haveindicated previously the apparent reason
for the StateDepartment's interest and to complete the picture, needonly refer to the Defence Department's connection withPlowshare. The Corps of Engineers, which as you are doubt-less aware undertakes a large section of this
country'spublic works programme during peacetime, has a group ofengineers participating in the programme at Livermore.From a conversation with Gary Higgins I gather that itsinterest arises, not only from the civil construction
angle,but also from the potential which cratering explosions offeras a demolition and obstruction technique in strategic areas..../2



‘WQ_ 2 _The recent nuclear test ban treaty is apparentlya source of some concern to the Plowshare proponents andparticularly to Dr. Teller. Article I(b) of the treaty pro-hibits any nuclear explosion (including any underground
one)which would cause radio-active debris to be present outsideof the territorial limits of the State exploding thedevice. The anxiety over Plowshare stems from uncertaintyas to how this requirement will be interpreted. If inter-
preted to mean measurable contamination, it would rule outcratering experiments. We have been told on a semi-confidentialbasis that the U.S.A.E.C. has endorsed the proposed March 1964Schooner shot and requested
presidential approval. The Liver-more people are hopeful that the administration will show itshand before the U.S. ratifies the treaty and thus define itsinterpretation. The U.S.A.E.C. also has sought the Attorney-General's opinion
whether nuclear explosions in water coveredstrata are allowable under the treaty. The Attorney—Genera1at first saw no objection to such explosions, but subsequentlyindicated that there is sufficient uncertainty to make con-
sultation With the "original parties" necessary in the eventthat such an explosion was contemplated.You will remember that the U.S.A.E.C., whenagreeing to receive us, restricted its suggestion on anappropriate programme to a
broad outline of the way in whichwe might divide our time between Washington, Livermore andthe Nevada Test Site. I have now discussed the programme inconsiderable detail both in Washington and here in Livermore .and
have come to the conclusion, with which the Livermorepeople agree, that by the end of 8 weeks we should havegathered as much information within the terms of our briefas is now available. Whilst L.R.L. (Lawrence
RadiationLaboratory, Livermore) would be willing to allow us toremain for the full ll weeks, they would undoubtedly preferthat the complex administrative arrangements which they havemade to accommodate us should not be
unnecessarily prolonged.In this connection, I should explain that at L.R.L. we havebeen given office space in a trailer outside of the securityfence and do not have any access to the laboratories. Weare collecting the information
we require by arranging forthe specialists in the various areas of the Plowshare pro-gramme to come out to the trailer and discuss their workwith us. I assume that the Commission (A.A.E.C.) wouldwish us to return to Australia as
soon as we have gatheredall available information, and I will make our arrangementson that basis unless I hear from you to the contrary. Anearlier return would rule out my attendance at the AtomicsIndustrial Forum meeting in
New York, but you may feel thatyou can make suitable alternative arrangements to meet thatsituation.The preparation of our report would be facilitatedif the three of us could spend the remaining three of thescheduled ll weeks
working together at Coogee. If you areagreeable to this suggestion, perhaps John Pearce might writeto S.M.H.E.A. and B.M.R. on your behalf, seeking their agree-ment to Mr. Pender and Dr. Carter being in Sydney.I hesitate to
raise one further point. The mannerin which we have been received, particularly here at L.R.T.,puts us very much in everyone's debt. I am endeavouring toshow our appreciation by entertaining various staff members.../5



4%~ u ~»¢~MiI '5'but entertainment here is fairly expensive. Since futureco—operation will be aided by establishing the friendliestrelations with those responsible for the programme, I amled to suggest that the Commission might
consider allowingf me say a $50 entertainment allowance with the proviso that‘ receipts covering the relevant expenditures should be pro-duced. However, should the Commission feel that any such_ action would set an
undesirable precedent, I am confident¢~7 that the three of us will nevertheless rise to the occasion.X I cannot close without saying how interestingand exciting I am finding the visit and how much I appreciatethe confidence the
Commission has shown in designating me tolead the group.With kindest regards,Yours sincerely,70¢ "“*H""(sg<1.) Alan WilsonP.S. Could a copy of this letter be sent tothe Atomic Energy Attache, Washington,for his information
please?
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4, rouon.z -1p Q DEPARTMENT OF EXTERNAL AFFAIRS IOLITWARD CAB LEGRAMJ9Isw. 0.20022. XTO:Sent: 12th September, 1963.. 1915.Australian Embassy,MOSCOW.CONFIDENTIA L. PRIORITY.Your 297. 716/ F9
/,0We have no further matters we wish you to raisewith Gromyko. We have had anexchange of views this weekwith France over proposed nuclear tests in Pacific, ' IfGromyko riases this, you could say that we have rejected
Frenchgllegations of1discrim%¥atign over GgZ%r%m§n§'; attét%dettowardsench proposa s and enc c a m t . . . . an ni edStates carried out series of atmospheric tests in 1961 and T962without protests having been lodged by
Australia. In replyto French Ambassador on 9th September, the substance of whichhas been released to the press, Minister recalled that PrimeMinister had expressed concern in Parliament on 13th September,1961, over
resumption of Soviet testing and said that when, ina pr vat: intgriveg Z:b31stdAuguit,t19 L,dPrime Minister hidg¥oF:Zn:h tgstgzgeas onzsgf $255025 ghataleg tgnsgggetngzciggon.Minister also recalled that he himself had
expressed inMarch 1962 d, , eep regret that, because of Soviet actions, UnitedStates had decided to conduct tests at Johnson and ChristmasIsland.2. Our reply to French expressed Australia'sconcern, not merely with ha dzar s
to health but with the dangerof further testing and the proliferation of nuclear weapons.French tests might well provide pretext for d>untries to refuseto sign or to invoke escape clause of, Test Ban Treaty.Australian Governm t h
‘en ad consistently supported efforts toreach international test ban agreement which, to be complete,must include povision for verification and must be signed byas many states as possible.3. On 10th September Loginov sought
support forSoviet opposition at forthcoming Conference to amendment ofI.A.E.A. Constitution. United States and United Kingdom favour ~including technical assistance (now financed by voluntarcontributions) inYregular budget.
We told Loginov Australia wouldabstain.H. During this interview we discussed possibilitiesof using nuclear explosions for peaceful engineering (e.g. largecraters for harbours or water storage) and we enquired whetherU.S.S.R.
had ever carried out river diversion works reported asbeing studied some years ago. Australian team is now inI1 93 -‘Q /\“ §‘}\\ R ;§§{"\“\“\\\\ ‘ \§$~,\ .“\\/“\\\\)\\§\§l‘<§§4““\\ “\\=,1I3:,1%-////\\=*=>\ \€\€\\\\\\ \ ¢‘“‘I\.\\\\<. ,\.\ Q2;_“\‘\~ \“ ~“\
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‘ OLITWARD CAB LEGRAMIsw. _2_ 0.20022.Uhited States studying American techniques. If Gromykoenquires you should make clear that gg decision whatever hasbeen taken to carry out explosion in Australia and that weare
merely studying geological, engineering and health aspectsof technique which could some day be used for developmentprojects.A/MIN. & DEPT. E.A. (69/1/3/5)P.M.'S. 12th September, 1963.vSEC FAs(1,2,1+) LA UN ER
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..,_'73 'Q DEPARTMENT OF EXTERNAL AFFAIRS QINWARD CAB LEGRAMJT I.23875DATED: 5TH SEPTEMER, 1963. AZ?2125 aw3- 'FROM} REC'D: 6TH SEPTEMBER, 1961639AUSTRALIAN EMBASSY ,,
;WASHINGTON. ’ ’7;lO / \)/ O2381 CONFIDENTIAL.’ QPLEASE PASS TO TIMES, A.A,E.C. A » (jZF3=h-~_____ "¢%FROM BISSET. //"/ 3EFFECT OF NUCLEAR TEST BAN N PLOWSHARE PROGRAMMELOAKELY
(U.S.A.E.C. DIVISION CLEAR EXPLOSINFORMED US ON 3RD SEPTEMER THAT THE D ]KZEBIMENTAL_PROGRAMME WOULD NOT BE AFFECTED IN ANY WAY BY THE NUCLEARTEST BAN TREATY.HOWEVER, IT
WAS THE CONSIDERED OPINION \OF THE U.S.A.E.H. (SEE CHAIRMAN SEABORG'S STATEMENT BEFORETHE SENATE COMMITTEE ON FOREIGN RELATIONS ON NUCLEAR TEST BAN TREATYDATED 14 AUGUST
1963) THAT_AZ2LIQAIIQN§1OF PROJECTPLOWSHARE INVOLVING EXCAVATIONS NEAR NATIONAL BOUNDARIESWOULD NOT BE POSSIBLE WITHOUT AMENDMENT TO THE TREATY.2. IT APPEARS
TECHNICALLY FEASIBLE TO TEST UNDERGROUNDDEVICES UP TO SEVERAL HUNDRED KILOTONS YIELD, BUT IT WILLREQUIRE A FURTHER TWO OR THREE YEARS OF TEST EXPLOSION
EXPERIMENTATIOBEFORE SUCH DEVICES ARE AVAILABLE FOR USE IN LARGE SCALE EXCAVATIONPROJECTS.3- THE U.S.A.E.C. BELIEVES THAT SMALLER SCALE EXCAVATION EXPERIMENTSOR PROJECTS
WHICH HAVE A DOWN-WIND DISTANCE OF SEVERALHUNDRED MILES FROM THE PROJECT SITE TO THE TERRITORIAL LIMITCOULD BE CONDUCTED UNDER THE TERMS OF THE TREATY.MIN I/C
A.A.E.C.A.A.E.C(T/T)MIN. & DEPT E.A.P.M'S 7TH SEPTEMBER, 1963.F0-Iv" P4» ‘W 1~'~“,/L3“? HM. ».)smc FAs(1,2,u) PACAM AMSP ER@IE1‘. \ ‘\N.e/2{@//,1%,/»55»/\1-¢.\ .I



K‘ '~~1-I hm!‘ > .=*;:Tl4.-... S. '73 i“<'m».~ :91? 'HyywwyEMARGO "DEPARTMENT OF EXTERNAL AFFAIRS.CANBERRA.FOR THE PRESS(Released only in Canberra. PR 100Not to be cabled, published orbroadcast before
1200 hours, =Sunday’ 1st September)’ 1st September, 1963.“,-A bJ\UOPERATION PIDUGHSHARE “Statement by_the Minister for External AffairsThe Minister for External Affairs, Sir Garfield Barwick,said today that Australia
had accepted an invitation from the United StatesAtomic Energy Commission to inspect work being carried out in the UnitedStates on ‘Operation Ploughshare‘ - work connected with the use of undergroundnuclear explosives for
peaceful engineering purposes, a new technique whichmay very well develop to a point where it can be of significance to Australia,both in construction work at the seaboard and in the inland. It is thereforeof importance that
Australia keep abreast of the development.Three Australian officials, led by Dr. A. R. Wilson ofthe Australian Atomic Energy Commission, will go the the United States nextweek to study the scientific, engineering and safety
aspects of the'Ploughshare‘ programme. The Australian team will have discussions inWashington and then spend some time at the experiment sites in the westernUnited States.



-14 1-».Ilz DEPARTMENT'OF EXTERNAL AFFAIRSINWARD CABLE GRAMJT I.23875DATED; 5TH SEPTEMER, 1963.2125FROM: REC'DI 6TH SEPTEMBER, 1963.1639i‘; .IIIAUSTRALIAN EMBASSY,ugsngucrou.2381
CONFIDENTIAL.PLEASE PASS TO TIMES, A.A.E.C.FROM BISSET.EFFECT OF NUCLEAR TEST BAN ON PLOWSHARE PROGRAMMELOAKELY (U.S.A.E.C. DIVISION OF NUCLEAR EXPLOSIVES)INFORMED US ON
3RD SEPTEMBER THAT THE UNDERGROUND_EXBEBIMENIALLPROGRAMME WOULD NOT BE AFFECTED IN ANY WAY BY THE NUCLEARTEST BAN TREATY.HOWEVER, IT WAS THE CONSIDERED OPINIONOF
THE U.S.A.E.H. (SEE CHAIRMAN SEABORG'S STATEMENT BEFORETHE SENATE COMITTEE ON FOREIGN RELATIONS ON NUCLEAR TEST BAN TREATYDATED 1n AUGUST 1963) THAT_AZRLIQAIIQ§,OF
PROJECTPLOWSHARE INVOLVING EXCAVATIONS NEAR NATIONAL BOUNDARIES_, WOULD NOT BE POSSIBLE WITHOUT AMENIMENT TO THE TREATY.2. IT APPEARS TECHNICALLY FEASIBLE TO TEST
UNDERGROUNDDEVICES UP TO SEVERAL HUNDRED KILOTONS YIELD, BUT IT WILLOREQUIRE A FURTHER TWO OR THREE YEARS OF TEST EXPLOSION EXPERIMENTATIBEFORE SUCH DEVICES ARE
AVAILABLE FOR USE IN LARGE SCALE EXCAVATIONPROJECTS.3. THE U.S.A.E.C. BELIEVES THAT SMALLER SCALE EXCAVATION EXPERIMENTSOR PROJECTS WHICH HAVE A QQWN-WIND DISTANCE OF
SEVERALlRQJIL§§_FROM THE PROJECT SITE TO THE TERRITORIAE LIMITCOULD BE CONDUCTED UNDER THE TERMS OF THE TREATY.MIN I/C A.A.E.C.A.A.E.C(T/T)MIN. & DEPT E.A.P.M'SY‘ {WM E“\~\\\\\ 7TH
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DEPARTMENT'OF EXTERNAL AFFAIRS ‘“““INWARD CABLE GRAM0:‘EMB. I. 23863.DATEDZ 5TH SEPTEMER, 1963.FROM: 1705.REC'DI 6TH SEPTEMBER, 1963.AUSTRALIAN EMBASSY, 1438.WASHINGTON.<1“2368.
SECRET. ANTO EXTERNAL AFFAIRS AND EXECUTIVE MEMBER A.A.E.C. FROM WILSON.AT A PARTY AT BETTS HOME ON TUESDAY NIGHT CARL THOMAS,STATE DEPARTMENT, ASKED ME HOW SERIOUS THE
AUSTRALIAN GOVERNMENTIS ABOUT BECOMING INVOLVED IN PLOWSHARE EXPERIMENTS.PRESSING HIS ENQUIRY THOMAS SAID THAT HIS DEPARTMENTS INTERESTAROSE OUT OF UNITED STATES
EXPECTATIONS THAT COMMUNIST CHINAA M WILL EXPLODE ITS FIRST NUCLEAR WEAPON SOMEWHERE BETWEEN 30' DAYS AND 3 YEARS FROM NOW.HE SUGGESTED THAT A NUCLEAR EXPLOSION IN
AUSTRALIA, INTHE CONTEXT OF A PEACEFUL USES PROGRAMME SHORTLY THEREAFTERWOULD BE IN UNITED STATES / AUSTRALIAN INTEREST.I WAS OBVIOUSLY EXPECTED TO PLACE MY OWN
INTERPRETATIONON THIS REMARK AND DID NOT FOLLOW IT UP.IN ANSWER TO HIS QUESTION I SAID THAT THE AUSTRALIANGOVERNMENT RECOGNISED THAT NUCLEAR EXPLOSION TECHNIQUESCOULD
SOME DAY BE OF RELEVANCE TO AUSTRALIAN DEVELOPMENTALPROJECTS, BUT THAT AT THIS STAGE ITS CONCERN WAS SIMPLYTO REVIEW THE PROGRESS MADE IN THE PLOWSHARE PROGRAMME.MIN.
& DEPT E.A.MIN. 1/c A.A.E.C.A.A.E.C. (1/T5P.M.'s 6TH SEPTEMBER, 1963.4~;U__A,_ /5“ ,L.1,_,__,_.4,,¢ IL.....,--0.. \\;~p [161 , /'°"/‘A Mi Lan/{C l,____;, mp!/_,.>~. 4-.~/14¢/(1%-'~'~@(~ LS-2 /~ 1--~>*, 01/ cQ4k~4" ,/n~4I»- )
/4%SEC FAS(l, 2, H) S&SEA UN PACAM AMSP =‘EA EAMEC ER@~\~a,.l>.-.</4‘  Lg,{-~_~.¢~;. ~1,@L,_- -'D+e[[/ 71//r. %~--'~ L7  *""" 1'“ SLMFTU,5-.P“* /7*” <1"--'~/H. §_‘II"'4“""<-/ " A°"- J4’-Z 1/4 \\\\\‘.~\ .“‘ \\\ .\ \\\\1.
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__._ _ _ —- »~-<5“--or‘ _ >  1:1.‘ .1_i_:‘_‘..;. 1,‘ -74} . ; i-..J'.>..'..~§.  1. L5"*.".»-4GL15 ‘.',‘!;"-“L-.5 .7 :~»*;%¢%xF?A)‘; xL\;_'}_f-;I'j’ ’A--.:;;‘;u»‘“2nd September, 1953XL:.ar  “ct-01/1 /With reference to our telephoneconversation this
morning, I attachcopies of :(a) _Record of discussion withofficers of A.A.E.C., B.M.R.and J.M. on 21st August ;,->-(b) My submission to Sir GarfieldBerwick on 28th August, towhich was attached Bunting'snote on Cabinet
Submission 625.My recollecti.n was at faultwhen I said that we had originally 'proposed a statement by your Minister.We did, however, suggest to Sir Garfieldthat he discuss the matter with 'Sir William Spooner, which he did.,|/ /, /.
I ,X ’L¢"_£-,"-'L (R. L. Harry)Sir Harold Raggatt, C.B.E.,Secretary,DepartmentCANBERRA.Po. H,C)~ 2#3 W. <+H.Onal Development,    ,. _ _. . .. 15,“.-i;‘\~_-r~_,'-‘.-2. ‘ti. .2.  . -_.  .4.. .. -,. L\ dHr-_}>Pq(l4 ey_,\>\sN* {,_.r’W,f/u_~41-
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U0in diameter. so you will seese weapons are and what angreat amount of energy they areOn the other hand, if we douranium 258 around the deuter-the lithium deuteride. thenwe can because in thefusion or process no
fissionproducts are except those fromthe detonator or core and developments aregoing on now to eliminate even those. It isthought that the ssion process might beeliminated altogether as the detonator of thefusion process, but
that has not been accom-not putium, butWiidyiite 12¢//? .What I now want to discuss is the wayin which those nuclear explosives can beused for peaceful purposes. especially inAustralia. We are used to thinking of theseweapons
purely as agents of mass destruc-tion. not realising how extraordinarily usefulto mankind they might be. and h w foolishit is not to make use of them.‘ In theUnited States a project has been proceedingfor some years. what they
call the “Plow-sharc Project " to transform these weapons‘ use u s. This project envisages theuse‘ of nuclear explosives for large-scale ex-’ Z} ‘Z C/1members, are willing to dig channels throughthese exploded areas only a
fortnight or soafter an explosion was set o”.What is done is to drill a hole and puta nuclear device at the bottom, tampingthe hole with sand. The bomb is then de-tonated. the earth and rock are forced back,and an enormous cavity
is formed under-ground. If the shot is made at a sulcientdistance underground, the surface of theground is raised but is not actually broken.The temperature in the cavity is so highafter the explosion has taken place that thewhole
of the walls of the cavity are fusedby the intense heat into glass which fuseswithin the whole of the radio-active ssionproducts resulting from the explosion. Theglass is quite insoluble in water, so thatunderground sources of water
are not con-taminated. After the process is all over, ifthe explosion has not been too far belowthe earth's surface. the roof of the cavityCollapses and we are left with a hole in theground which looks very like a crater on themoon. It
even has the raised rim aroundit. There is a mass of rubble on the bot-tom. but it forms a great reservoir for hold-ing water. The same process could be usedalso for breaking up minerals. and so on.underground. Think what it
would meanto Australia. the driest continent in theworld. if we could carry out great Snowycavations ‘in the ground. for breaking up Mountain schemes—building great rt-svrvoirsunderground structures, for_mining purposes.‘/to
hold water shed in winter at one-fthfor building__l_1arbours, and-ser'!7n. If this' tb’rFFn a large scale with devices of not{ii-fss than one megaton, then the Americanexperiments in the Nevada Desert show thatone can excavate
enormous craters at vc. ' . ry‘bittle cost as compared with the normalmeans by which we make reservoirs anddams. Indeed. the excavation costs forstraight work on reservoirs turn out to bebetween one-fth (beingor one-hundredth
of the cost of existingmethods. The Plowshare Project certainlyo'ers a great contribution to the future ofthis country.Dr. Teller was telling me only the weekbefore last as we drove to the airport in SanFrancisco about another idea
he has forproducing water. He suggests taking a re-out of the top---which can be condensedback ito pure water at the surface. Accord-ing to Dr. Teller’; calculations, pure waterin very large quantities can be obtained bydistillation
of sea water in this way at a verylow cost indeed. We end up nally with ahole full of solid salt and start afresh at an-other spot.Dr. Hammond, of the Los Alomos Labora-tories in the United States, has been cal-culating the
possibility of building very largenuclear reactors, with a heat output equiva-lent to say 100,000 megawatts. or 103 kilo-watts of energy. These would be hugethings. far bigger than one would requirefor power production because
one simplycould not use the power. They have studiedboth fast neutron reactors and slow ones, andnd that. at a capital investment cost ofabout 5 dollars per kilowatt of heat pro-duced, they can distil sea water for aboutl0 cents
(about l/-) Per thousand gallons.This is less than most of us pay in Australia.and many parts. like South Australia andeven Melbourne recently. would be veryglad to have such a supply of water. It hasto be done on a big scale. at
the rate ofabout a billion gallons a day, in order to beprotable. but this water is cheap enoughto be used for irrigation.So we begin to see ways in which thesenuclear processes. which we were accustomedto think of as weapons,
or as producingelectricity for industrial power, can be usedin very different ways for the benet of acountry like Australia: rst of all for thebuilding of reservoirs in this the driest con-tinent of the world and, secondly, for thelling of
these reservoirs by distillation ofsea water. I can think of no bigger boonthan the solution of the water problem: in-as pessimistic as pos-sible) and one-bun-dredth of that for ex-cavating by normal civil I ’Raised surface Raised@ ‘
'_ _ \ —rim of hole/\\engineering methods ofusing ordinary explo-sives, earth - movingequipment, and so on.The United Stateshas revealed that a one-megaton device can beput down a hole about30 in. in diameter.When the
people whodrill holes for oil wereasked about drillingholes some 30 ins. indiameter. at rst theywere dubious but whenthey came to do so theyfound it was rathereasier to drill a 30 in.Drilled holeBombT \_ 4/’ \\III> Earth’s
Surface_.____LargeU rate rr§_E.:5;1ft:1 \ . ‘/ \cavity Collapsedrock in cavitydiameter hole than an 8in. Indeed. they drilled a hole over 1.000 ft.deep in solid granite in only a few weeksof work. So that the cost of placing
thesenuclear devices under the ground in orderto produce excavations was quite negligiblein comparison with that of removing earthfrom the ground. It has also been shownthat. even with existing devices, hazardsarising from
radio-activity are very small.It is possible to go into these excavations:a good indication of this is that miners’unions, very sensitive to any hazards to theirgion of the earth's surface where the tem-perature gradient downwards is
high, suchas the whole of the eastern side of Aus-tralia. and exploding a t.hen-no-nuclear de-vice at a depth of say 10,000 or 15,000 ft.With all the energy of the explosion trappedin the hole which results from the bomb,and with a
high temperature at such adepth because of hcat flowing from the in-terior of the earth in any case, sea water ispoured down the hole, is evaporated, saltremains behind and steam comes pouringdeed, if one looks ahead for a
generation ortwo, it is going to be this problem whichsets a limit to the development of this coun-try of ours. To supply enough fresh waterto satisfy industrial and irrigation require-ments would be a contribution to the Aus-tralian
economy far greater than any otherwhich Science could possibly make. In theCourse of the next twenty or thirty years wemay see nuclear energy making this greatgift to our future welfare by solving Aus-tralia’: water problem.i 4
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\ ISW-Y.‘ n \néé ,DEPARTMENT ()F l:XTl€RNAL AFFAIRS *~.__‘OLITWARD CABLEGRAM0.19828»TO: Sent: 28th August, 1963»2030-Auatralian Embassg, e e 0208REPEATED!Australian Consulate-General,l!.E_lQB§----
1677- - M3 'Plowshare.Wilson, Carter and Pender arrive 2nd Septmber byflight VA822. Please meet. Please pay Dr. Carter travellingallowance at Senior Officer_rate charging National Developmentvote #13/2/01. _Advice
concerning travelling allowance forWilson has been sent direct. Pender hal been paid travellingallowance, interval travel should be charged to their respectiveoffices.. L/»:*¥§:E%¢?“?¥-%=¢=.¢Y*"/'°/'°>N.D. ' ”. .5.144. i ‘ 'P.M.fl
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'>'-—_-—I»~— — s — .e~~\n!qZ_a—— # —~I!? —*~— ‘ T‘CONFIDENTIALEXTERNAL AFFAIRSFILE N0 , ........................................... I¢I¢¢»40I-DUIDATE -...2.§.1;.!1....émaust.m..1§2§.i....l..SUBJECT/FOR.....Tk1..e... Mi ,, \T
HE \\FUN \‘H \C19o3 QE=JJ'2WAWS /I. It r1-.~.1'-.' Rani _/'* Attached is letterdated 13th May,from Secretary toCabinet.1/ “;"'IE 0»'\J.7 _»F;./4W’ ~/1L3L.Peaceful Uses of Nuclear ExplosionsLate last year the Chairman of theU.S.
Atomic Energy Commission invited Australiato discuss in detail the possibility of a mutualb.6.-Australian experimental programme of nuclearexcavation. Ministers have approved that a groupof technical officers should visit the
U.S. toseek a first hand appreciation of the scientific,engineering and Safety aspects of nuclear explosiveswithout any suggestion at this stage thatAustralia's interest will be extended furtherl An§i.\|I1:':$w in CéOm:\s:Yav:\\z41"‘-
‘Kt; a¢f:f:.*|n4-e/nahoeal \'\5PéQ‘kO'\'\/gin Theqteam has bebn selected and willleave on 1st September; it consists of Dr. A. R.Wilson, A.A.E.C., (leader); Dr. E.K. Carter,Bureau of Mineral Resources and Mr. E. S. Pender,Snowy
Mountains Authority. They will spend tenweeks in the United States, mostly in Californiaand Nevada at the site of "Plowshare" (peacefuluses) experiments.3. It is for consideration whether a briefpress statement about the nature
and purpose ofthe visit should be made. There is always thepossibility that the U.S. Atomic Energy Commissionwill make an announcement when the team arrives inWashington next week for preliminary discussions.There may
be speculation and it might be better tomake a routine statement to avoid an impressionof furtiveness and secrecy. There is some pressinterest here. Last week the "Bulletin" had anarticle (attached) on the possibility of
peacefulnuclear explosions in Australia inspired by areference in your Parliamentary Statement on thenuclear test ban treaty.M. You may wish to discuss this withSir William Spooner and the draft of a possiblepress statement is
attached.(rt. L. H;‘nY) ‘t S<wrat_ar1-D‘ '5" .Economic gglgtigns BranchM.J. Wilson/CMCONFIDENI IAL
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wgua-.1It'*'!?It/tllt ~ /. /,-ATOMIC ENERGYBy 19652~ AUSTRALIA may soon be exploding nu-' clear devices — for peace, notwar. External Aairs Minister Sir Gar-eld Barwick made an intriguing refer-, ence to this possibility last
week in hisHouse of Representatives speech whenhe désisted momentarily from hisanalysis of the nuclear ban treaty be-tween the US, the Soviet and Britainto make this cryptic aside.When listing a defect in the treaty -the
freedom the nuclear powers stillretain to test and explode nuclear wea-pons underground — Barwick added:“Explosions underground for peacefulengineering purposes, conducted pub-licly with proper safeguards to health,would
still, of course, be possible, andmight some day be of importance‘ in thedevelopment of Australia." .In this aside Barwick was reectinginformation received by the Common-wealth Government from its own atomicexperts and the
Government parties‘Atomic Research Committee, a Parlia-mentary group which operates under thechairmanship of Liberal William Went-worth. This information is that it ishoped by I965, though possibly it maybe a little longer
(Government projectsin America as well as in Australia havea habit of lagging behind their officiallylaid-down timetable), the US will be in aposition to give Australia rm quotationsfor staging and conducting on Austra-lian soil
nuclear explosions with a com-mercial purpose. _One of the people through which thisinformation was officially conveyed tothe Australian Government was DrGarie Higgins of the US Atomic EnergyCommission, who apparently
has beena signicant gure in that phase of theCommission's activities which operatesunder the appropriate Code name of“Operation Ploughshare“ and is de-voted exclusively to steering nuclearenergy and explosions into peaceful
andproductive channels. When Dr Higginsaddressed the Atomic Energy ResearchCommittee on March 22, I962, he saidthat the US was condent that it wouldhe in a position to offer explosions toAustralia on a rm basis by
1965.As an example of what the USTm: Buu.e"rm, August 24, 1963Nuclear Explosions .,.,, FROM ALAN Rem IN CANBERRA -'<.-,/2 . *3“. I  ii’?.,   1‘ V _,:-V=\1:,- .» in Australia l   » .  , 5 SIR G. BARWICKAsidewould be offering
he set out a tentativeprice list, all, naturally, in US dollars.Australia could buy itself a neat littleexplosion, equivalent to 1000 tons ofTNT, for as little as 600,000 dollars.If it wanted a larger model it wouldprobably get a bang equal to
that of1,000,000 tons of TNT for as little as1,100,000 dollars. lf it wants somethingstill bigger and better. it could havethe equivalent of l0,000,()00 tons ofTNT for 1,400,000 US dollars. Sizeof the hole blown would depend on
thedepth at which the nuclear explosivewas buried. But such precision had theexperiments reached that the size ofthe hole could be computed in ‘eachcase even before the nuclear devicewas set off.There were limitations upon
the ab-.¢-vi, .. -- //. — “ '“solute free use of nuclear devices.Though control had been establishedand was constantly being improved, itwould be unwise to release an explosion10 miles from inhabited points. 'From the Australian
viewpoint, withthe country's limited manpower suchan explosion would do the work thatwould absorb the energies of hundredsof men for several years, and do it notonly more expeditiously but just astidily. Whole harbors could be
blowninto parts of Australia's lonely coast-line where nature had made no pro-vision, and a nation such as Australiawould be able to undertake vast waterworks, possibly even the diversion ofcoastal rivers into the dry inland. on
ascale that would be completely beyondits capacity if it were dependent on itslimited manpower and conventionalfacilities. The range of jobs that Aus-tralia could face up to in developingthe continent would widen
spectacularlyovernight. The whole thing. accordingto Dr Higgins, could be done safely,with both the explosion and fallout con-trolled and rendered harmless.ln analysing the value and weaknessesof the nuclear ban treaty
between theUS, the Soviet and 1Britain. Barwickgave his impressions of what he thoughtmight be the shape of things for theworld. But his aside revealed what mightbe the shape of things to come forAustralia._ Q; ”  umvtenstrtrs'
_ , _’ 342':we " ~ .  ""'"= ‘ ;>/t V , .More Room at the ShopOveamarrl Payment:PROF. G_ SAWER FROM DAVID ROBERTSON m CANIIERRA"L oases"AUSTRALIAN universities arc feeling theimpact of a donnish cold warraging
between the universities of theEnglish-speaking world. The war is overthe dearth of academic staff. qualiedand suited to ll the top jobs in theuniversities which in postwar years havehad to expand at an unprecedented
rate.Professor Geoffrey Sawer, Professorof Law and President of the AustralianNational University Stall’ Association,told me this week of one experience:“Recently l hoped to gct a man fromEngland for a particular appointment
inAustralia. One of his referees in praisingthis 'man and recommending him for theposition also said I was not otfering himnearly enough money. This referee wasin a powerful position. He proceeded tooutbid me for this man,
partly becausethe English university staffs, about threemonths earlier, had received a ten per-ccnt increase in salaries and partlybecause their universities tend to appointpeople to positions higher up the scalethan we
do.”Professor Sawer concedes that Aus-tralia may suffer further losses againstEngland as the campaign continues. Hotsaid: “Overcoming the effect of this re-cent increase in England depends on howrapidly the increase just
granted to theUniversity of NSW carries through tothe other universities here. We shouldbe again on a competitive basis withEngland when it does."There is no question that there is aconsiderable range of jobs now vacant ‘ __>
91c____\J
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FnuouPRESS STATEMENTThe Minister for External Affairs, Sir GarfieldBarwick, said today that Australia had accepted aninvitation from the United States Atomic EnergyCommission to inspect work beingcarried out in theUnited
States on "Operation Plowshare" - work connectedwith the use of underground nuclear explosions forpeaceful engineering purposes, a new technique whichmay very well develop to a point where it can be ofsignificance to
Australia?°§g construction work at theseaboard and in the Inland. It is therefore ofimportance that Australia keep abreast of the development.Three Australian official; led by Dr A.R.Wilson of the Australian Atomic Energy
Commission, willgo to the United States next week to study the scientific,engineering and safety aspects of the "Plowshare" programmeThe Australian team will have discussions in Washingtonand then spend some time at the
experiment sites in westernUnited States.t__
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officials, led by //Dr. A. R. Wilson of the Australian Atomic EnergyCommission, will go to the United States,neXt//Iweek to study the scientific, engineering andsafety aspects of the "Plowshare" programme. TheAustralian team will
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»DEPARTMENT OF EXTERNAL AFFAIRS Fo|_|",_be 1-. &— ¢| ,..~ OLITWARD CABLEGRAM:GSSent: 30th August, 1963TO:Australian Embassy,WASHINGION.0.191312112\42108. RESTRICTED. PRIORITY.Operation
Ploughghare.Following is the text of a statement by the Ministerwhich will be released in Canberra at 1200 hours E.S.T. Sunday, /lst September. Please advise the Americans in advance ofrelease.Begins:The Minister for External
AffairSs, ir GarfieldBarwick, said today that Australia had accepted an invitationfrom the United States Atomic Energy Comission to inspect workbeing carried out in the United States on "Operation Ploughshare" -work connected
with the use of underground nuclear explosives forpeaceful engineering purposes, a new technique which may verywell develop to a point where it can be of si ificance toSnAustralia, both in construction work_aj the seaboard and
in theinland. It is,therefor 'e,of importance at us ra ia keepabreast of the development.Three Australian officials, led by Dr. A.R. Wilson ofthe Australian Atomic Energy Commission, willgo to the UnitedStates next week to study the
scientific e ineerin and saf1 He s etyaspects of the "Ploughshare" programme. The Australian team willhave discussions in Washington and then spend some time at theexperiment sites in the western United States.inMIN.&DEPT
E.A.MIN.&DEPT N.D.MIN.I/C A.A.E.C.A.A.E.C.P.M.'sSEC A/Ss EHO PACAM AMSP EAMEC INFEnds,31st August, 1963?\§~EI?\\\:§\\ ii ,\ ft‘‘\\ .....§§§§\\\\_\\\: “.\~§I‘§£§$I‘;,»,.1“-\<§5"\\ ..“.\ §)§§\ .“.;§ §,:_.;\_\\~\\\\\?5\  3:. I‘\.\~\‘~“



Eh. DEPARTMENT OF EXTERNAL AFFAIRS ‘INWARD CABLE GRAMPJ. 1023351.Dated: 30th August, 1963.1825.FROM:Rec”d: 31st August, 1963.llO2=Australian EmbassYaEASHIEGTON.2335. RESTRICTED.Repeat
A.A.E.C. Sydney from Bett. ‘T:§i:“/F‘Your 2108, Plowshare.Contents passed to State and U.S.A.E.C. Friday, 30thAugust.Contents very well received.E.A. tNk&@CUi~DEVELOPMENTA.A.E.C- (T/T)P.M.'S 31st August, 1963.SEC
FAS(1) (2) (M) AMSP PACAM EAF&ME ER@ INF\\\\:\t.§@\~  <-.-=\§=‘\\\\1/I,'1.“\\I}1,,’/IQ‘Q; §\_ .““\ §;E;\ ...\§\1\\ ‘\\\,11I,.,,““\ ““\\ “\ ‘ ‘\;;.\.~\ ‘2‘\ \,1(7\ .“.\<§'1.1



\.2; cauamna an .A 1  . , I¢-mgigg 1! :<wn.s_on gnou xzgqcgnrnn, anus"; or , sun-2!  us:-:s ar»‘1lixr1.esm:s. , IM15155 §§Lu@Qmmnm g§L_%HE MINISTER FOR DCTERNAL AFAIRS, SIR GARFIELD BARWICK, SAID
TODAY'H'lAT AUSTRALIA HAD ACCEPTED AN INVITATION FROM THE UNITED STATESATOMIC ENERGY COMMISSION TO INSPECT WORK BEING CARRIED OUT IN THE(JG-HlNITED STATES ON 'OPERATION
PLO'SHARE' - WORK CONNECTED WITH THE/\HNY.ISE OF UNDERGROUND NUCLEAR EXPLOSIZ FOR PEACEFUL ENGINEERINGRJRPOSES, A NEW TECHNIQUE WHICH MAY VERY WELL DEVELOP TO A
POINTWERE IT CAN BE Ow SIGNIFICANCE TO AUSTRALIA, BOTH INOJNSTRUCTION WORK AT THE SEABOARD AND IN THE IN§LAND- IT IS ELL,THEREFORE OF IMPORTANCE THAT AUSTRALIA KEEP ABREAST
OF THEDEVELOPMENT.‘D-{RE-‘E AUSTRALIAN 01-'1-'I[C£ALS, LED BY DR A_R. WILSON OF THE AUSTRALIANKTMIC ENERGY COMMISSION, WILL G0 IUTHE UNITED STATES NDKT WEEK TOSTUDY” THE
SCIENTIFIC, ENGINEERING AND SAFETY ASPECTS OF THE'PLO(‘lgHARE' PROGRAMME. THE AUSTRALIAN TEAM WILL HAVE DISCUSSIONSIN WASHINGTON AND THEN SPEND SOME TIME AT THE EXPERIMENT
SITES IN 1“/E ~WESTERN UNITED STATES. /7 ,CFM 2117!-lW.l / ,was sa.s.s3 1 5 I .1/1H,-\ i



— —————-' — asP I 1-Iu§Record of Conversation wkhOificexs PresentMAIN SUBJECTS (S):F.32;“Q?Pile Ne. 120/10/10DEPARTMENT O EXTERNAL AFFAIl§SDr. A.R.W. Wilson ziust. Atomic Energy Commission , Dr. K.
Carter(Bureau of Mineral Resources), Mr. E.S. Pender (Snowy Mounts. Auth.).,.. 2lst August, 1963.Mr. Shaw'41- Harry ONFIDENTIALMr. Peachey CMr. McKeownOperation Plowshare - Visit of Australian Expertsf/ I\
tDISTRIBUTION:ACTION:4858/56-The meeting was arranged, at the request of ExternalAffairs, with representatives of three Australian agencies who weregoing to the United States to inspect work being carried out on"Operation
Plowshare" - the use of nuclear explosions for peacefulpurposes — to determine the possible application of these techniquesin Australia. The purpose of the meeting was to brief the represent-atives on the broader External
Affairs interest in the subject ofnuclear testing in the context of the disarmament negotiations andthe Test Ban Treaty. ‘2. Mr. Shaw in introduction outlined the background of dis-armament negotiations, covering the Western
objective of general,controlled, phased disarmament, Western insistence on including con-ventional as well as nuclear armaments, the negotiations for a testban treaty, the difficulty of detecting underground tests and thefailure to
agree on inspection arrangements in regard to such tests.He explained the provisions of the test ban treaty, in so far asthey affected explosions for peaceful purposes, and indicated thereasons for Australia's becoming one of the
first signatories afterthe major nuclear powers.3. Mr. Shaw said that the treaty lef 0 en for whatthe Minister in his statement of 15th August described as "explosionsunderground for peaceful engineering purposes conducted
publiclywith proper safeguards to"healthxwhich’igHtI§6m€IdEy<be of importancein the development of Australia." However, the intention was to con-‘\\ tinue the search for a treaty "resulting in the permanent ban of allnuclear test
explosions including all such explosions underground."If there was to be such a ban on underground explosions there mightstill be provision for some explosions to be held under agreed con-ditions of inspection and control.4. Mr.
Shaw said that we had to remember that some of ourAsian neighbours, and particularly the Japanese, were very sensitiveon the subject of nuclear explosions. The Russians were also deeplysuspicious of the possibility of
peaceful explosions being used formilitary purposes. For this reason we might well consider that anypeaceful nuclear explosion on which we might later decide to embarkthe terms 0 any internationa agreement5. Mr. Harry put the
question of nuclear explosions for peace-(ful purposes in the context of the early stages of discussions on dis-armament and the banning of nuclear weapons and weapons tests. Hesaid that the Russions had been made aware of
the possibility ofnuclear explosions being used for peaceful purposes and there were§</ should be open for inspectioni whether or not this was required underSecretaryFirst Assistant Secretary Division I.Legal AdviserUnited
Nations BranchDiplomatic Liaison BranchEconomic Relations Branch Rayon prepued by ......H....J..\..ll!:.KsoI.tJ.....First Assistant Secretary Division IIFOLLOWING POST: CONFIDENTIALNew York



_ ' ' " 7 7" ‘ CONFIDENTIAL_ 2 _reports that they had since done their own experimenting in thisfield. He recalled the endeavours of the United States negotiatorsto frame conditions to be written into a test ban agreement
underwhich such explosions could still take place subject to internationalinspection and control. He suggested that this would require theinspection of the actual explosive devices on the spot so that otherGovernments
participating in the treaty could be assured that theexpLesive-devices-on—¢be-spot-so-that-other-Governments-partieipatingin-the—treaty-eeul eased-that-the explosion was not designedto test new weapons butagenuinely
peaceful in intent. Mr. Harry saidthat no doubt the Americans would continue to press for provisions tocover peaceful explosions in any eventual treaty banning nucleartests in all environments, including underground testing. It
wasimportant that neither the Australian public nor the test—ban neg-otiators should get the impression that our study of'Plowshare'wasdesigned for evasion of the recently concluded agreement or toprepare for evasion of a total
ban on tests.6. Mr. Harry then raised the following questions concerningtechnical aspects of “Operation Plowshare" explosions:(i) By what mechanisms could fission products be sealedin molten rock and thus prevented from
dispersing afterdetonation of an underground explosion?(ii) What would be the distribution of radio active materialin the case of an excavation in which the crater wasformed by a "collapsed bubble"?(iii) Would any radio-active
material be released to bedispersed by tides and currents after an explosionunder the sea bed?7. Dr. Wilson said that there were two sorts of nuclearexplosions which were of interest to them:(i) Crater experiments: these were
detonated undergroundfrom a depth of perhaps a few hundred feet and formeda crater at the surface. These were of more immediatesignificance and it was estimated that these methodsmight be operational for civil engineering
purposesby about 1967.(ii) Contained experiments: in this case the nuclear blastwould be completely contained and would not break thesurface at ground level. This type of explosionoffered possibilities for power production,
desalin-isation of water etc. but was of less immediate sig-nificance for "Plowshare" type operations.8. Dr. Wilson said that in an underground explosion largequantities of fission products were filtered off by the materialabove.
Experiments had been conducted in which only about 5% ofthese products escaped into the atmosphere and were deposited aslocal fall—out over a fairly limited area. Dr. Wilson said that inexplosions under the sea bed the
material under the ocean floor wouldfilter off large quantities of fission products though possibly notso effectively as in the case of underground explosions.9. Mr. Shaw said that the Treaty did not define what
constitutedCQNFIDENTIAL



Ohe 7 — —J_~~ -—,_ a» Y — CONFIDENTIAL-l 1?.an underground explosionq Presumably a crater explosion wasan underground explosion» On this view, to take an extreme case,a bomb detonated under a few :n;hes of earth
would be an undergroundexplosion. The only restriction on underground explosions wasarticle l (b) which prohibited explosions which caused radio-activedebris to be present outside the territorial limits of the stateconcerned.l0.
Referring to a point made by Mr. Harry concerning theinspection of nuclear explosive charges, Dr. Wilson said thatscientists were continually woncing on the development of devicesin which there would be the highest possible
fusion to fissionratio. This was important because it would reduce the amount ofradio active fission produstst Developments in these devices wouldbe applicable to nuclear weapc; s as well as to peaceful nuclearexplosions. Dr.
Wilson was quite sure that the United States wouldnot wish its latest developments in nuclear devices to be subject tointernational inspection.» ‘ 'll. Mr. Harry said that the alterrrativs might be to use forengineering purposes "dirty"
bombs of known types or none at all -assuming that a ban on testing unierground was still the objective.12. On the question of what might be said by the Australianteam if questioned about their mission Mr, Harry suggested that
theymight base themselves on the remarks already made by the Minister forExternal Affairs on this subject. He felt that any appearance ofsecrecy would give an impression of furtiveness.13. Dr. Wilson said that their instructions
were simply tomake "no comment" though he pointed out that there was bound to be ‘some speculation about the nature of their trip and some reports mightleak out from the United States» Mr. Harry proposed, and it wasagreed
that we should take up with the Minister for External Affairsthe question whether a. "routine" public statement should not beissued in consultation with the Minister for National Developmentstating the nature and purpose of the
overseas visit. ‘CONFIDENTIAL



-QIke Ministereeeeeeee_4._inI»< W ~i,l.__m ii i. iGONHDENTIAL \/"\‘%<5281:2» August, i963.1’.eaaem1..Haea.at..In1.n:3nil.oainaLate laat year the Ohairlan of the11.3. Atomic Inerg Comieeien invite! Australiato dieeuas in detail
the poeeiiility of a aataalU.S.-Australian uperiraental propane of nuclearexeavation. Ministers have approved that a groupof technical officer: should visit the 11.8. toseek a first hand appreciation of the scientific and iafety aapeeta
of ruclear axploaiveevi. bout any suggestion at this at-:50 thatAustralia‘: interest will be ext ed further.2. Theteemhaabeenaeleeteamlwillleave on 1st 8OptG'r1BI1'é it conaiate at Br. L. 3:;Wilson, A.i.E.C. (lee er); Dr. E.L
Garter,Bureau or Mineral Resource! and Hr. I. 8. Pculer,Snowy llauataina Authority. They will spend tnveeka in the United Bkt‘ mostly in Californiaand Ioiada at the lite of Plavaharc" ipeaeetuluses) experiments.3t It is for
consideration whether a briefpreee atateaeat about the nature azulaurpoee ofthe visit should be made. There in veyl thepossibility that the (7.8. Atolaic Energy Go—iaaionwill uke an emouncement when the teen arrivee
inWashington next week for p1‘O11l1!!A:z ieeaalionetThere lay be lpetulation and it Ii t I0 better tomake a routine" statement to avoid an iapreeaionor tartivmua and secrecy. There is acne preaeinterest here. Iaat week the
"Bulletin" had anarticle (attached) on the possibility of trialmnleer enloeiona in Australia inspire! , areterczee in 2:: Parlianentary Statnent on thenaalear teat treaty.*+. You may viah to dieeuaa this withSir William Ipoomr and the
draft or a possiblepreaa atatenent in attached.(R. L. HARM)=~=-a%=-*-=L,&_!;~u“i;;;;.i‘*~a 1 ‘AL.



£8» _‘Qhe!-linilter‘II.III‘GCm%'§%JENT\AL28th August, i963. .mhm0.8 Atonil 2:.  1M1td toaiunumazgilthepoeeibilityorennmuU.B.-Anetrnlinn  1 pregame of uncleareunntion. Kinil have ewe! that e groupat teehnieel orticere ehonld t
the ms. toseek n tiret.=n:.:geeieti¢: 5 theleeinatitielmgiang eepee 3 eer ezploe weevi t any euggeetien at this ee thetAunt:-e1in'e intereet will be further.2 The teen bu hen: eeleetel and I111leave an 1:: $O1)£QmIf‘& 1: eoneietl of
Br. A. I.Iileen, A.A.E.C. (1 er); Dr. LL Garter,Blreeneflinerei nemmumeuz. z. 0. Inlet,M ::=::.~m::*:am ..=::',1;”:.e.=*~',.,.....*-is the nu of ‘meme (peneefnlti.enIt in for eoneileretien ehether e briefetetcent about the suture end ee ofthe
vieit ehonli be nude. There is  ;'poeaibility that the 0.8. Atomic hergy ionIillnteenenuomcenentwhmthetennerrieeeinHuhingtnn next wed fur p  dieeeeeiene.Tbereneyheepeenletioueniit tbeiettctonuke e routine statement tn evnid an
inpreesienof tnrtivmeel and eeereeb ‘there ie eon:':aeeeintereet here. Int week the "I|J.1etia" enertiele (etteehei) on the possibility at genialnmleer enloeiom in Autnlie inspire! nreference in mt Parliamentary Stetuent on thenuclear
taet treaty.?” 55%ii1+. Ieuneyviehtodieeme tuievithsiriiillienipoonerendthevirnttetepoeeibleween etetient ie attuned.(R. 1.. um)nm CONFIDENTIAL
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9.3.5.1.}BBEi..iIA'Iithe Minister for lxternnl Afteirl,ir Garfield Herrick, llill today that Australiahad accepted an invitation tron the United ItateeAtnnic lhergy Commission to inspect work beingcurried out in the United Itetee on
"OperationP1OIIhll'O" - the use of nuclear exploeione forpeeeetul purpolee.'1‘hreo Aultrelim officials, led I7Dr. A. B. B11101! of the Aultralien Atolie MargyCommission, will go to the Unite! Staten nextweek to etuéy the scientific,
Iigineering enlsafety upecte or the "P1anlnre" prop-mule. ‘meAustralian teen will have discussion in Iaahingtoaand then spa! acne time at the experiment litelin western mite! Staten.*4 l‘°>~°é|



Q;Qllll @The Minister for lxterml Attaire,Bit Gerfield Barvick, laid today that Australiahell accepted en invitation tron the Ihited StatenAtomic Energy Commiuion to inspect vork beingeerriel out in the United Stetee on
"OperationPlavehare" - the use of nuclear explosions torpeezetul purposes.‘three Anltralien officials, led byDb A. Re Willem of the Aultralien Atomic MargyConniesion, will go to the Ihited State! nextweek to etudy the ecimtific,
mgineering endsetety aspects of the "P1o\rahu-e" progreme. TheAnetrelien teen will have discussion: in \v'e8h1ng‘b0nand than Ipmd lone time at the experiment eiteein western United States.



IXX IO. §.F.O., CANBERRA.TILEGRAMSS NATDEV; CANBERRA.TELEPHONE : M O..~ REPLY ..,...= 62/19111,\r\m.s 1\ W" Q _;:__ __ M1.-‘ t FULID Nu__ __~ 1. !l~‘:'~1"i'-‘ -u1': - ._.-*"COMMONWEALTH or
AUSTRALIA.MENT OF NATIONAL DEVELOPMENT.PARKES.CANBERRA. A.C.T.' anQ 4%;‘-3II‘>4ZZ$s~¢.\*I~'gs mu W .~7.24/M//0C> \\  -' - asCONFIDENTIALThe Secretary,Department of External Affairs,CANBERRA.
A.C.T.Overseas Visit - Dr. E.K. Carter.Dr. E.K. Carter, Supervising Geologist,(£2738-2882), Bureau of Mineral Resources, Geologyand Geophysics, of this Department, will be travellingto the United States of America as a
member of a groupto study the "Plowshare" programme. The leader of thegroup will be Dr. A.R.W. Wilson of the AustralianAtomic Energy Commission.2. Dr. Carter will depart Sydney for SanFrancisco by Qantas Flight QF586 at
noon on Sunday, Ylst September, continuing on to Washington by Flight v/UA822, arriving 7.10 a.m. on 2nd September. Attachedis a tentative itinerary for the three members of thegroup.3. Dr. Carter will require assistance with
J//internal travel arrangements, particulars of whichwill be notified by Dr. Wilson to the Atomic EnergyAttache in Washington.4. It would be appreciated therefore if youwould notify your overseas posts in Washington, NewYork and
San Francisco of the visit and request themto provide any assistance which may be required,including internal travel arran ements and payment oftravelling aIIowance advances. Dr. Carter will beentitled to travelling allowance
advances at thesenior officer rate.5. Any expenses incurred on Dr. Carter's behalfshouldobe debited against this Department's vote4l3-2- 1. »V“’ (H. G. RAGGAT )SecretaglCONFIDENTIAL



OO~u-<_ 29I /IIDENTIALSUGGESTED ITINERARY FOR VISIT OF THREE OFFICIALS OFAUSTRALIAN ATOMIC ENERGY IN RELATION T0 THE'PLOWSHARE' PROGRAMMEWeek of September 2 (Start Sept.
3)Washington, D.C.: A.E.C. HeadquartersOrientation and general introduction to Plowshare Program.Meetings with officials of other concerned ABC Divisionsand Government Agencies.ek of Segtember 2Livermore,
CaliforniaIntroductory discussions on major technical aspects ofPlowshare Program. ,ek of September 1§Las Vegas, NevadaIntroductory discussions on operational safety aspectsof the Plowshare Program.Visits to Plowshare
related project sites on NevadaTest Site.of September 23' 30 and Qctober Z ,L1vermore| CaliforniaLectures and detailed discussions on theory and designof experiments.Week of October 14Las Vegas, NevadaDetailed
discussions on operational safety, engineeringand support for Plowshare experiments.Weeks of October 21, 28 and November 4L1vermore| California_?_-Conclude technical discussions.Visits to sites of other activities according
to interest,such as Carlsbad, New Mexico (Gnome) and Hattiesburg,Mississippi (Dribble).of November 11Washington, D.C.Review of visit and discussions with pertinent Washingtonofficials.-ll-~l'*<I"l>***l"l**'l"I'
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_....=_._.__i..,.,__ _ -_-.'-.1.-i__<V_ ..,,.,__(‘ I _<r,1)-\. ,'  AUSTRALIAN EMBASSY», - W . _*'§=’f' " WASHINGTON, D. c.AB .374/63 13th August, 1963re. r.1.c . T-imbs,Executive Member, -A.A.E.C. Head Office,P.O. Box
Ll,Coogee, N.S.W. 3Australia. §.»"”7&0 //4/DGKP x/l/Li/1,{,(,g',, 0TEST BAN,_TP~E:'<\TY AFFECT ON PIJO':'v'SHAR§You will have read the statements by the PrimeMinister and Sir Garfield Barwick made on July 26thregarding
the Plowshare Nuclear Test Ban Treaty, the textof which is enclosed herewith, together with ?residentKennedy's renort to the people on the nuclear test bantreaty,'. During Professor Baxter's discussions with Mr.wihn Kelly,
Director of the Division of Peaceful NuclearExplosives, on Monday, the 5th August, I asked Kelly;whether he thought that Article I (see page 18 of pamphlet)uuld place any restrictions on the continuation of thejPlowshare
Program. He replied that it denends on how one 'interprets the phrase "if such explosion causes radio-active debris to be rresent outside the territorial limits]of the State under whose jurisdiction or control such an‘explosion is
conducted". If one considers that this state-ment applies to a siroleradio-active atom, then the Plowshare[Program would become greatly restricted. However, he is;hqeful that no such interpretation will be adopted, and thereare
no indications at this stage that the Plowshare Program‘will be restricted.f Kelly then went on to outline the five-yearprogramme which includes such underground shots as SCHOONER,‘DOGSLED, GONDOLA, BUGGY and
GAIJEY. The first two of theabove are 100 Kiloton shots which are described in detail inthe Plowshare section of the U.S.A.E,C, Annual Report for1962, commencing on page 2L1 - 263 (copies of this report‘have been previously
sent to you). GONDOLA is to be a100 Kiloton in soft wet muck. DUGGY and GALLEY will beexperiments to determine the effects of setting off a row ofnuclear charges. Parameters to he studied will be spacingof charges, depth of
burial, effect of uneven surface andeffect on hetaogeneous rock. '; cw/3 fég Ff,‘/¢,‘/Q;,. ,2_



0&&<_¢k»§"'*""‘ ._.____o_____._sl.___._,,l_ _ , ._ _.____Q t _, ‘ 2' .J Part III of the five-year programme (1963-1968) will bescale uptdetonations of“megaton size, and Section IV will dealwith multiple operations; for example,
blowing-off the top halfof a mountain with one shot and then the lower half with a secondshot. Kelly stated that release of radioactivity was the least_problem concerned with the use of peaceful nuclear explosives, andstated that
ground shock effects and reflected air blast waveswere of greater concern. He also stated that very much cleanernuclear devices had been developed (classified) and that techniqueshad been developed for debris entrapment
(also classified). Onanswering a question from Professor Baxter, Kelly stated that inprinciple he saw no difficulty in the use of nuclear explosivesfor the construction of land-slide dams. Professor Baxter asked.Kelly whether there
was any size limit on nuclear chages, Kellyreplied that ground shock was the limiting factor. For example,a one megaton shot in solid rock would break glass windows at 30miles due to the ground shock wave.-»~i Professor
Baxter stated that, due to the relatively un- Jinhabited areas in Australia, ground shock problems would be ofno great concern.As a possible application for peaceful nuclear explosives,Professor Baxter mentioned the idea of
digging holes two miles indiameter and as deep as possible in the Georgina and Dimentinachannel countr . Kelly stated that such holes might leak thefirst time they were filled, but zeolitic action would eventuallyseal the dam.
Professor Baxter stated that the water leakagewould not matter as the water would leak into the Artesiansystem and not be lost. Professgr Baxter then referred to thehuge iron-ore deposits in Western Australia, the possible use of
<;~&"“o‘ 100,000 tons ore carriers and the need for creating halzers on '-;-—-. the north west coast of Australia. In reply to Professor Baxter'squestion, Kelly stated that the W.S. would not permit internationalH insrection of the
nuclear devices used in §¥63a¢z Plowshare. "In response to my question, Kelly stated that the U.S.Corps of Engineers were working at Livermore and were preparing areport on the use of nuclear explosives to construct a
secondPanama Canal. Kelly than stated that the A,stralian team wouldbe permitted to participate in the calculations for the SCHOONERshot and also to do calculations on possible Australian situations.It was suggested that,as
the SCHOONER shot would not occur in1963, the Australian team should be sent back to participate in theactual SCHOONER explosion. Irofessor Baxter stated that theAustralian teem would be permitted to_ggplgrg_the nature
of anagreement which might be entered into between Australian and theUnited States for the practical demonstration of nuclear explosivesin Australia, 'aYours'sincerely,z - .2"Ian J.W. Bissetltomic Energy Attache” “T
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not R T"  l7~'¢Q'g'(5’v-A1/éeM..‘I01! son PUBLICATION rmrn. nsuanssnBY THE SENATE FOREIGN REIATIONS COMMITTEEAugust 1n, 1953STATEMENT BY GLENN T. SEABORG, CHAIRMANU. S. ATOMIC ENERGY
COMISSIONHEFORE THE SENATE COMMITTEE ON FOREIGN RELATIONSON NUCLEAR TEST BAN TREATYM. CHAIRMAN AND SENATORS:It is a pleasure to appear before you today to discuss theTreaty banning
nuclear weapons tests in the atmosphere, in outerspace, and underwater, and the impact which it would have, uponratification, on atomic energy developments in the United States.There are two aspects to be considered, first,
this country'sdefense posture and, second, the exploitation of nuclearmaexplosives for peaceful purposes. Since these developments arequite different, they will be discussed separately.First let me state that I support this Test
Ban Treaty.The arguments presented by Secretaries Rusk and McNamara plus'the factors which I wish to discuss with you today cause me toconclude that ratification of the Treaty is in the bestinterests of the United States.The
terms of the Treaty prohibit tests in the atmosphere,outer space, and underwater. It is recognized that testing canbe carried out under certain conditions underground;;a limitationhas been placed upon delivery of radioactive debris
outside of anation's territorial limits. Thus, opportunity is available toeach of the parties to carry out testing under definedconditions._1-L A



. O By statutory authority, the Atomic EnergyI ’ ’ TI 1Commission has theresponsibility to-develop atomic energy so as to make the maximumcontributions to the common defense and security of the UnitedStates. We have
discharged this responsibilitypast and will continue to do so in the future.faithfully in theIn this connection,I wish to review with you, some of the actions which theCommission, and I as its Chairman, ere taking or expect to take
in_the discharge or our responsibilities within the terms of theTreaty.IThe limited test ban will not in itself end the arms race noreliminate the dangers we have faced in recent decades. It is thusessential that the US defense
posture be maintained and thatopportunities for its improvement be pursued under the Treaty. wewill continue to vigorously support research and development inour weapons laboratories; the terms of the Treaty permit us tocarry
out an active underground testing programand we are doing so.The intent of the Test gen Treaty is to prohibit tests in the\ w ‘ 'atmosphere, outer space or underwater, but to permit undergroundnuclear explosions. It is recognized
that there may be venting tov the atmosphere from some of these underground explosions, and alimitation has been set upon the delivery of radioactive debrisoutside the territorial limits of the state under whose Jurisdic-tion or
control such explosion is conducted. In those cases where:-_ venting does take place, no problems are presented if the effectsare noticed solely within the United States. The Treaty wouldprohibit e test which resulted in A
quantity ofradioactivedebris delivered outside of the country's territorial_ 2 -



Qimits in amounts sufficient to establish that such contaminationresulted from a recent test within that country. We are in theprocess of developing guides for the use of those responsible 4‘iéi the carrying out or underground
nuclear explosions so that_there will belaseurance that detectable and identifiable amountsof radioactive debris do not leave the territorial limits. Thereis nothing in the treaty to prohibit the kind of undergroundweapons testing we
are conducting.Before proceeding to discuss the benefits to be derived fromfurther underground testing, I would like to take a minute todefine e few terms relating to kinds of nuclear tests. The term"development test" refers to any
test performed from the conceptionof the design through all the intermediate stages up to the finalwarhead or bomb design for a weapon. In development tests,devices, not weapons, are tested. The term "proof-test"
includeswarhead or bomb tests and systems tests. Proof-tests areconducted to determine whether or not the yields are ascalculated, and thus usually involve warheads or systems whichhave entered or are about to enter a
stockpile. "Effects tests"are aimed at determining, by either direct observation or by in-direct means, practical results of nuclear detcnations. Theyinclude: (a) Direct observation of the effects on such things asmilitary equipment
(including nuclear warheads) or installationsand/br biological systems; (b) observation and measurement of theeffects on the environment -- the ground, the atmosphere, the‘sea, etc. -- from which effects of practical importance
can becalculated or inferred; and (c) measurements of the "outputs" of_ 3 -



the test device, e.g., neutron or gamma ray flux, X-ray intensity,light intensity,.etc.,to be used in predicting results under (a).and (b) above. Effects tests are usually conducted using awarhead for which the yield has been
previously confirmed by oneor more proof tests.It appears technically_§easible to test underground up to _several hundred kilotons, and perhaps with more experience andgreater ingenuity, to even higher levels. This would
permit awide range of development including complete development andproof-test of warheads for battlefield, air defense, anti-missile,and anti-submarine use. Included could be more sophisticatedweapons for both tactical and
ABM purposes, and reduced falloutweapons for battlefield use at the highest yields required forsuch applications. A program to develop all-fusion devices couldbe pursued. .Continued progress could also be made on larger
weapons forstrategic purposes. It should be possible to develop fully and toproof-test the smaller weapons of this type. For those weaponswhose yields are larger than the underground test limitations,full development or some
designs by testing at yields considerablysmaller than that finally desired is possible so that with someuncertainty in final yield it should be feasible to develop,though not proof-test, weapons into the range of several
megatons.Hence, it seems likely that in the weapons development areaonly the complete development of new types of very large weaponsabove several megatons in yield would be very difficult if 'possible at all. Progress would,
ct course, be slower in many_ 4 _



areas without atmospheric testing, especially at the larger y1B1d8where very deep holes and special precautions are necessary, butthe ultimate results should be unchanged except in the high-yieldrange.Weapons effects tests
will continue to be conducted in theunderground program. Radiation outputs of test devices andwarheads can be studied. The vulnerability of warheads and othersystems components can be examined for many effects
associatedwith a nuclear explosion; however, complete studies involvingblast and fireball as well as radiation effects directed at majorweapons delivery systems would be impossible to carry out. Also,the study or those effects
which are completely dependent on theatmosphere at operational altitudes would be essentially 'impossible and would thus limit the acquisition of new knowledgebearing on radar and communications. I agree with
SecretaryMcNamara that progress will be forthcoming both from undergroundtesting and from other improvements which can be made without <need for nuclear testing.Thus, we can foresee significant progress in our
developmentprogram. Where there are limitations on our testing program,there are also limitations on the Soviets and on the othersignatories. .IIOur ability to maintain a vigorous, imaginative, andproductive program including the
development of the necessaryscientific and technical ?know-how" is dependent on the retention_ 5 -



of able scientists_and engineers in our weapons laboratories andthe attraction of new ones to the program. They must bechallenged by new problems, work in a stimulating environmentwith adequate equipment, facilities and
other support, and havemaximum opportunities consistent with national policy to testthe products of their laboratory experiments and calculations.We will strongly support these laboratories and will encouragethe planning and
execution of the programs, including allowedtesting, necessary to meet our requirements. Public recognitionor the need for strong laboratories and of the contributions madeby the scientists is necessary.IIIwe must always remain
alert to the fact that one side maytry to acquire a superior advantage through violation orabrogation of the Treaty. The effect of such an action on theother parties is decidedly less where underground testing ispermitted and where
an active program of world-wide nuclear test-detection is continued.It does not seem possible to be forewarned against asurprise abrogation. Even if the three months notice periodfor any country planning to withdraw is given, it
would possiblyhave been accompanied by an earlier period of preparation.Consequently, we will pursue the most promising directions ofdevelopment permissible under the Treaty and will maintain astate of readiness for
conducting tests in the atmosphere andother media. This readiness posture has been stated as nationalpolicy by the President.__6 _



. To minimize the slowing down oi‘ scientific developmentswhich would otherwise provide advantages to a nation consideringwithdrawal, we will continue vigorous programs of developmentand underground testing by the
weapons laboratories with strongsupport by the government through the provision of necessaryadvanced facilities and equipment and adequate supporting staff.Under the Test Ban Treaty, the Nevada Test Site and possibly
othercontinental sites will be maintained on a continuing operationalbasis in order to support the test program which must be carriedout. The maintenance of a state of complete test readiness,however, cannot be satisfied by the
maintenance of only under-ground test sites.If another nation should abrogate, we would find itnecessary to carry out promptly atmospheric and other tests --first, proof-tests of warheads and systems, along with limitedeffects
tests because they can be staged more quickly, thenweapons development tests and the more complex weapons effectstests. The major difference between maintaining a readiness toconduct proof-tests and to conduct
development tests lies in thefact that for the development tésts the devices themselves mustbe developed to the state where a test serves the maximum purpose.This is the primary function of the weapons laboratories.The
simplest proof-test requires a safe detonation areawhich may be over either land or water, a vehicle for deliveryof the warhead, means for determining yield, a rather large numberof technically trained personnel, and logistical
support. Similar-7»-



requirements exist.for carrying out development tests in theatmosphere; however, in addition, more complex diagnosticinstruments will usually be required as will a complexcommunication system both to provide for safety and to
facilitatethe collection of data. Additional technical personnel andgreater logistical support are obviously required.Thus, the readiness to resume a full-scale weaponsdevelopment program after a surprise treaty abrogation
involvestwo independent, though related aspects -- the development ofdevices and experiments to be used in tests and the maintenanceof a capability to carry out tests. As I have previously stated,the weapons laboratories will
play a major role in maintaininga state of readiness through their development of new devices.Maintaining a mechanical readiness to conduct field tests onrelatively short notice is difficult. Retention of a hightechnical test
capability, however, will be assisted to aconsiderable extent by the continuation of an intensive under-ground test program. Also, under the determined and vigorouspolicy, which we expect to follow, no nation will be able to
gainmore than a temporary advantage through surprise abrogation.IVThere is a second aspect to the utilization of nuclearr ‘ -explosives, namely, their application for peaceful purposes.This work is carried out by the Commission
under its Plowshareprogram. The fact that these applications tall under the TreatyInsults from the close similarity both of the explosive devices.i _ 8 P _Mm_ __*



used and the conditions under which they are tested to those offapon§_program. This is not a new situation. Ethe we gr _man's first use of explosives, he has successfully deutilized the energy from explosions for his
economicwell being as well as for his defense.It might be helpful if I take e few minutes toof the scope of the Plowshare program, in order thathave an appreciation of the impact which implementatiTreaty will have on this
program.There are two broad categories toward which wedirecting our attention. In the field of direct applfinds proJeets such as excavation, mining, the recoveand gas, and water resources development. The type otakings under
consideration are either too costly orfeasible without the use of nuclear explosives. Letexcavation as an example. Nuclear explosives can bedirt and rocks in civil engineering projects such ascanals, harbors, passes through
mountains for transpopurposes and, in general, any application which requivast amounts of material. The experimental program tindicated that large civil engineering projects can bout with nuclear explosives at a fraction of the
costbe required for conventional methods. In many casesis such that these proJects would not be undertaken bmeans. The experimental program has also shown thatbe developed for doing such projects safely. Basically,
thiaccomplished by using nuclear explosives which produce very-9..



“ radioactivity and emplacing them underground in such a way thatnearly all of the radioactivity is trapped underground. The smallamount of radioactivity that is released will be deposited fromthe lower atmosphere close to or
immediately downwind from theshot site.The Commission has received literally dozens or suggestionsfor using nuclear explosives in excavation projects in the UnitedStates and elsewhere in the world. These include digging
canalsand harbors, clearing navigation obstructions, and cutting passesthrough mountains for land transportation. A new trans-Isthmian' rbe done under the present Treaty limitations because of the shortJl canal is an interesting
example; however, it probably could notdistances to territorial boundaries.The second category is concerned more directly withscientific research, Here, nuclear explosives used in an under-ground environment constitute a new
and unique laboratory in whichscientists can carry out experiments. The tremendous number or* neutrons produced by nuclear explosives, many orders of magnitudehigher than that'of any other neutron source, can be used,
forexample, to produce man-made isotopes of very heavy elementswhich cannot be made in any other way. Similarly, these neutronscan be used in experiments to get data on neutron spectroscopy,the fission processes,
neutron-neutron reactions, and many otherdata essential to our understanding or nuclear physics that maynot be possible by any other means. The combination of extremelyhigh temperatures and pressure makes it possible to
conduct 'investigations or basic chemical reactions which cannot beduplicated in laboratories.- 10 -



The various applications envisaged require the developmentof nuclear explosives with specific characteristics. Forexample, excavation requires nuclear explosives especiallydesigned to minimize the production and release or
radioactivedebris. This requires devices which utilize very little fissionenergy and in which precautions have been taken to greatlyminimize induced activity. Devices which can be used in large-jF Y ,scale excavation projects
should be available after two to threeyears of test explosion experimentation. ‘Other applicationsrequire different devices. Even though these devices are beingdeveloped and tested specifically for Plowshare, they utilizethe most
sophisticated design principles we know. This devicedevelopment can be carried out deep underground in the mannerused tor weapons testing.A series or experiments has been planned to develop nuclearexcavation technology.
An important part of this program is torefine the techniques of entrapping radioactive debris underground.This program requires about two experiments per year. We expectthat in four or five years both the devices and technology
willbe available to undertake almost any or the many worthwhileprojects which have been suggested; selected projects may beundertaken earlier as part or the experimental program.Device development and the program for
scientific studiesplanned tor the immediate Plowshare program can clearly proceedunder the terms of the Treaty. This is also true of applicationsfor mining and water resource developments which would be carried- 11--



out deep underground and involve the release of very littlany, radioactivity. In the excavation application, howevesome radioactivity will reach the atmosphere and a carefuldetermination will have to be made that a given project
ispermissible. Guidelines similar to those which we aredeveloping for the use in weapons testing will be appliedhere. Our present considerations lead us to believe that. -L Qe, ifP-excavation experiments or projects which have a
downwind distanceof several hundred miles from the project site to a territoriallimit probably can be conducted, and that these experiments willbe sufficient to develop the excavation techno1ogy._we believe that the Plowshare
program has a great pofor the benefit of mankind. We believe that within the nextofew years this potential and the safety aspects can be demwithin the terms»of<ths Treaty. »t~some-futureitime whenit is clearly demonstrated that
these benefits can be reelthrough the use of nuclear explosives, I would hope that t_parties would seek ways of modifying the Treaty so that thtechnology developed could be put to more widespread practapplication.VI would like
now to summarize.(1) weapons development activities will go forward uthe Test Ban Treaty with the exception of investigations otentialnstratedizedheeicalnderfcertain weapons effects and the complete development of
complexmulti-megston weapons. This situation applies to all of t- 12 _h8



parties. The rate of progress in any country will be determinedby its willingness to undertake extensive underground testing andits ingenuity in planning and in carrying out the program. Theimportance to a country both of future
development of higheryield weapons and of future weapons effects tests prevented underthe test ban will depend on the present state of advancement ofthat country's total weapons program. US progress is at leastcomparable, if
not superior, to that of the USSR.(2) The weapons development laboratories will be providedthe support necessary to maintain strong programs, including testsupport activities. Attention will be given to the provisionof equipment
and facilities required for a modern effectiveresearch and development undertaking and for maintaining theconfidence and morale of the associated scientists and otherpersonnel. Continuation of Plowshare development in
theselaboratories will contribute to their viability.(3) Systems to detect possible violation of the Treaty willbe maintained and continually improved.(4) A state of test readiness will be maintained andimproved, including the overt
preparations and maintenancerequired to achieve a readiness to conduct atmospheric nucleartests at suitable off-continent locations and at continentaltest sites. Such preparations will include the maintenance inreadiness of
forces such as the Defense Atomic Support Agency andthe nucleus of a Joint Task Force to plan and prepare for the Vconduct of off-continent tests.-13..



(5) It is the national policy to maintain a continuingdynamic program or weapons development and a state of readinessto resume atmospheric testing should the Treaty be abrogated.This policy will achieve maximum effectiveness
with the fullsupport and understanding of the Congress and of the public.(6) Promising applications of nuclear explosives for _peaceful purposes will be developed and demonstrated under theTreaty. At such time as the benefits
have been demonstrated, theparties may wish to modify the Treaty to permit extension of thetechnology and benefits to all.-If * I» *Mr. Chairman, this concludes my prepared testimony._1z;_



DUK;MINISTERIAL STATEMENT IN PARLIAMENT ON RATIFICATION BYAUSTPALIAN GOVERNMENT'OF’THi‘._NUCLEAR TEST BAN TREATY  Z Z 2Introduction %L/‘11@[L0€-~\Qc:>On 5th August in Moscow the Foreign
Ministers ofGreat Britain, the United States and the U.S.S.R, signed atreaty for the banning of a wide range of nuclear tests. Inthe eighteen years since the first nuclear explesisn revol-utionised modern warfare, the world has
been seeking anagreement on measures which would make it possible to prohibitthe use of nuclear weapons, and to dismantle existing stocksunder safeguards and controls, all as part of an overalldisarmament plan which would
include "conventional" armaments.For over five years representatives of the U.S.S.R. and theWestern Powers have engaged in protracted negotiations aimedat securing an agreement for the cessation of nuclear weaponstests to
put a brake on new developments and to prevent furthercontamination of the atmosphere. The Moscow treaty representsthe first fruits of the painstaking negotiations extending overall these years. It is a step, but only a step, in
the generaldirection of the much discussed goal of general and completedisarmament with adequate inspection and control, This Govern-ment has consistently supported all steps towards that goal.2. As Honourable Members will
be aware, Australia wasone of the first countries, apart from the three principals, toannounce its intention to adhere to the treaty, and Australiasigned the treaty in Washington, London and Moscow on 8thAugust, the day on which
the treaty was first open to signatureby other governments. I lay on the table the text of thistreaty. The Government proposes to ratify this treaty whenappropriate steps have been taken by the three principalsignatories.3. I will not
attempt to speculate on the influenceswhich led to the Soviet decision to engage in serious negotiations



2.on this partial test ban treaty at this time. The WesternPowers had proposed a treaty along these lines on a number ofoccasions going back to 1959, as an alternative to acomprehensive test ban. In August last year in the
EighteenNation Disarmament Committee in Geneva they tabled a draftwhich closely follows the wording of the present treaty.What is significant is that on this occasion the Soviet Unionhas realistically faced up to the dangers
inherent in thecontinuation of competitive testing of more advanced andrefined weapons by the highly industrialised powers of thecommunist and non-communist world.k. The signing of the treaty by the three great nuclearpowers
is thus an occasion upon which we can pause to considerwhat has been achieved, and what has yet to be achieved. Itis important that we should consider what the treaty will do,just as it is vital that we should not delude
ourselves as towhat the treaty cannot do.A P t‘ l T t Bar ia es an5. The Treaty provides for only a ban on testing inpart of man's environment, covering explosions in the atmos-phere, under water and in space. It does not apply
tounderground tests. This Government, in common with most othercountries, would have preferred a total ban on all nuclearweapons testing, including underground testing. However, itis essential that any agreement on a subject
of such crucialimportance to the defence postures of the major world powersmust be capable of effective verification, so that each sidewill have grounds for confidence that the terms of theagreement are being fully respected.
Whilst most nuclear testexplosions can now be identified effectively by means ofdetection situated outside the country where the explosionsoccur, underground tests cannot always be identified with



3.certainty in this way. It is for this rehas consistently maintained that any agreunderground testing must include provisioadequate number of on-site inspections,Union has been prepared at times to agreeinadequate number of
on-site inspections,the Moscow talks the Soviet Union made itnot prepared even to discuss this question. Thus, the Westernpowers accepted the partial test ban treasignature is an important ashievement, thason that the
Westement coveringn for a limited butAlthough the Sovietto a small andat the outset ofclear that it wasty and though itse Government continuesto hope that it will eventually be possible to conclude anagreement covering all
nuclear testing. Only then will we beable to say that we have completely eliminated theconsequences of secret testing of weaponsExplosions underground for peaceful enginconducted publicly with proper
safeguardsunderground.eering purposes,to health would\-. - ~ -still, of course, be possible, and might some day be oiimportance in the development of Australia.Right of Withdrawal.6. The test ban treaty is of unlimited
duration;however, it contains an important reservation which may welldetermine whether the treaty is to endure. This is theprovision that any party in exercising its national sover-eignty shall have the right to withdraw from the
treaty onthree months notice, if it decides that extraordinary events,related to the subject matter of the treaty, have jeopardised.t a; ,_ Tu, . -l s supreme _nperes.s, he three magor nuclear powers, whilepointing the way for the
abandonment cf nuclear testing byall countries, could not commit themselves to perpetualinactivity in the event that testing by other countries, notparties to the treaty, should threaten their security. Alsoit has already been made
clear by the Western Powers that.. . -..,1_____-1 :~__..... :4-‘ breach by the Soviet of the terms of the treaty could lead to



L1+.Need for Universality7. It is essential, if the treaty is to be completelyeffective, that all governments and regimes associate themselveswith it. It should become a universal treaty. Australia'sdecision to sign immediately was a
recognition of this fact.A large number of countries have now signed the treaty andaltogether over a hundred countries have expressed favourablereactions to it. Australia hopes that the obligations of thetreaty will be universally
accepted, particularly by thosecountries which now aspire to develop their own nuclear capacity.I repeat that, only if this is done, can the treaty becomefully effective and only in this way can its future be assured.The French Att't
d1 u e8. Unfortunately not all countries have agreed to bebound by the treaty. The French Head of State, while welcomingthe conclusion of the treaty, has indicated that France will notbe bound by it in regard to her own test
plans, and will notgive up its goal of an independent nuclear deterrent unlessthere is an agreement on general disarmament. However, theexperience of many years of disarmament negotiations has shownthat we must proceed
one step at a time. We have now taken thefirst step forward. If all the nuclear powers and potentialnuclear powers take this step together it may be possible togenerate an atmosphere of confidence that would make furthersteps
possible. It is a matter for profound regret that France,by declining to become a party, has made the treaty less thanfully effective and has provided a pretext for other countrieswhich might similarly refuse to bind themselves not to
test.Continuance of French testing could even serve as an excuse toone or more countries to exercise their right to withdraw fromthe treaty. It has also imposed an obstacle to the goal ofputting an end to the possibility of danger
of contaminationof the atmosphere from radio active fall-out.



5.9. If the present French attitude is maintained theywill presumably push ahead with their plans to carry out nucleartesting in the Pacific area. During my visit to Paris for theSEATO meeting last April I took the opportunity to
express tothe French Foreign Minister my "deep regret" at the decisionwhich his Government was then about to take. The Government,in advising France of its intention to sign the test ban treaty,has also urged all countries
including, of course, France, toadhere to it. Clearly our representations, and those of othercountries, have not sc far affected the French Government'sattitude.l0. The French Government has, however, undertaken toinform
Australia and other countries at the appropriate timeof the safeguards which will be taken against any fall-outhazards from its proposed tests, and if necessary to discussthese precautions. A considerable time, possibly as much
as twoyears might elapse before any French tests can be conducted atthe Pacific site. Naturally, if the tests take place, theGovernment will take all possible steps to assure itself that theprecautions taken by the French authorities
will be such as tosafeguard the Australian population against any possible fall-out hazards. The Government will also give consideration as towhether any further useful steps could or should be taken inthis matter. Meanwhile, I
would express our sincere hope thatthe French Government may see its way clear to put aside theirplans to go on with the testing and developing of their ownnuclear weapons, in response to the deepest wishes of
mankind.<1{.4$1.(DChinese Communist Atti11. The Chinese Communists have categorically rejectedthe test ban treaty. An official statement issued in Pekingon 31st July said that the treaty was "a big fraud to fool thepeople of
the world" and that it ran "diametrically counter to



Q6.the wishes of the peace-loving people of the world". Inessence, however, the Chinese Communist argument seemed tobe that the treaty prevented "all peace-loving countries -including China - from increasing their defence
capability",meaning, from having nuclear weapons. A few days earlier thePresident of the Chinese Academy of Sciences had hinted thatCommunist China's first explosion of a nuclear device couldbe imminent.l2. The Communist
Chinese statement also set out anumber of counter-proposals. In brief these were that :-(a) ll countries should declare that they wouldprohibit and destroy nuclear weapons.(b) To this end they should adopt the following
fourmeasures :-(i) dismantle all foreign military bases;(ii) establish four nuclear free zones; thesewould be : the Asian and Pacific region(including the U.S., U.S.S.R., China andJapan); Central Europe; Africa; LatinAmerica;(iii)
refrain from importing or exporting nuclearweapons and technical data for theirmanufacture;(iv) stop all nuclear tests, including under-ground tests.(0) A conference of all Heads of Government should beconvened to discuss this
question.13. Honourable Members will note that these proposals are ldirected only to doing away with nuclear weapons leaving, onemust assume, conventional forces (of which Communist Chinamaintains a vast array)
unaffected. This in itself precludesserious consideration of the Chinese idea, since it would be1?



J.‘~7.quite unacceptable for the West to surrender the nuclear weaponswhich constitute the major part of their deterrent capability withoutadequate arrangements for conventional disarmament. Further, theyoffer no suggestion of
effective inspection and control.1%. The Chinese Communists would aim to bring about theestablishment of some imprecisely defined and vast Asian-Pacificregion in which all foreign military bases would be dismantledand into
which nuclear weapons could not be brought. Theimplications of such a proposal for the security of Australia,whether or not we were taken as included in this area, arecompletely unacceptable. It would mean that our major ally
inA.N.Z.U.S., the United States, on whose strength so much of ourdefensive arrangements are hinged, would be required not only towithdraw from its fixed positions in the western Pacific but alsoto limit itself as to the weapons it
might deploy as a deterrentin an area which could be, and I believe will be, of vitalimportance to the defence of Australia.15. Australia and other countries in the Asian and Pacificarea which genuinely seek peace would remain
confronted byCommunist China which is now able to mobilise a formidable forceof about two and a half million men. Let us remind ourselvesthat the Communist Chinese were able to pour into Korea onlysome ten years ago over
two hundred thousand men against theforces of the United Nations legitimately there in the defenceof the Republic of Korea.16. The timing and content of these Chinese proposalsforces one to the conclusion that they are little
more thana propaganda device to obscure their unwillingness to agreeto the test ban treaty, so that they may preserve the rightto go ahead with their own efforts to carry out a nuclearexplosion. Such an explosion would not of
course indicatethat China is able to engage in nuclear warfare. Years of



8.time and effort - and denial to the people of the good thingsof life - would be necessary before a newly industrial statelike China could mount a nuclear force similar to that of theU.S.S.R. A Chinese nuclear test would be a
gesture of defianceto the peaceful hopes of humanity.17. We can only hope that the force of world opinionwill eventually cause the Chinese Communist leaders to reconsidertheir position. They owe 11; to their own people as well
as tothe people of every country. All peoples have an urgent andsincere desire to see an end to the dangers which nuclear testsproduce. The present treaty offers new hope that these possiblethreats to mankind will be averted.
Chinese leaders, byreconsidering their current rejection of the treaty, can contributeto this, and in so doing show that their expressed concern forthe welfare of all people is sincere.Eon-Recognised Signatories18. At this stage, I
should make it clear that theAustralian Government‘s position with regard to those regimeswhich it does not recognise is in no way affected by theiraccepting, in common with ourselves, the obligations expressedin the test ban
treaty. We do not recognise the regime in EastGermany, which has announced its intention of acceding to thetreaty, and neither the fact that this regime has signed thesame treaty as ourselves in Moscow, nor the language of
thetreaty conveys any implication of such recognition.19. The important principle involved here is that ofuniversality in matters relating to international peace andsecurity. Means must be found, such as have been found in thecase
of this treaty, of bringing all governments and regimeswithin the scope of any further arrangements of a similar nature.The fact that all governments and regimes whether mutuallyrecognised or not, can associate themselves with,
and accept the



O9.obligations of, this treaty demonstrates that non-recognitionneed not impede the attainment of universal internationalarrangements in this field.Effect gf Test Ban Treaty20. I indicated earlier that it is important to recognisewhat
has been achieved in this treaty - and it is equallyimportant that we should clearly bear in mind what the treatycannot do. I want for a few moments to consider these matters.21. Firstly, let us remind ourselves cautiously what
thetreaty does not purport to do, A nuclear test ban treaty is nota treaty for disarmament. It is not even a partial measure ofdisarmament. As President Kennedy has pointed out, the treaty“will not reduce nuclear stockpiles; it will
not halt theproduction of nuclear weapons; it will not restrict their usein time of war". He went on to warn that the treaty "will notresolve all conflicts, or cause the Communists to fOre5O theirambitions, or eliminate the dangers of
war. It will not reduceour need for allies or arms." This is an impressive, and succinct,statement of the negatives.22. The Government is fully aware of the limitations of thetreaty. It does not believe that its conclusion in any
wayaffects the need for vigilance in the face of the threats whichface us or that it should lead to any diminution in our resolve Ito resist such threats. The treaty can in no way affect the majorimportance which Australia attached to
its defensive alliances.Nor can it affect the Government's attitude to proposals thatpossession of nuclear weapons should be forever foresworn, orthat a "Nuclear Free Zone" should be created in the SouthernHemisphere. The
impracticality and dangerous aspects of sucha proposal have already been made plain. As Mr. Harriman madeplain when he visited Australia last June at the time of theANZUS conference, it would be impossible for the United
Statesto defend Australia if a nuclear free zone existed here. The



l0.Prime Minister has pointed out that to imagine otherwise wouldbe suicidal folly. No amount of wishful thinking or euphoriaemanating from Moscow can alter the hard realities, includingthe American nuclear deterrent, on which
our future securitydepends.23. The treaty does not resolve any of the deep politicalissues which divide East and West, or of itself eliminate thetensions generated by these divisions. The solution of theseproblems, and the
genuine reduction of tension, still lies inthe future. This is not to say that the treaty is withoutpractical value. On the contrary, it has a number of mostimportant effects :-(i) Reduce Contamination of the AtmosphereFirstly, the
observance of the treaty will reducecontamination of the atmosphere by radio-activefall-out resulting from atmospheric tests. Thusthe possible radiation hazards to the health ofmankind will be significantly curtailed. Should
iteventually be possible to include within the scopeof the treaty all countries which are likely totest nuclear devices, it would be possible toeliminate entirely all potential hazards from thissource.(ii) Restraint on Armaments
RaceSecondly, the treaty will have certain effects inrestraining the armaments race insofar as it maylimit the development of new ranges of weapons. Thetreaty may introduce a certain measure of stabilityinto the armaments
spiral, and a measure of sanityinto the present unrestrained competition in thedevelopment of new and more terrifying weapons of massdestruction. This is an encouraging development. Its



ll.conclusion undoubtedly owes much to the reluctance ofthe two major powers to incur the possibly astronomiccosts of the next breed of weapons, and perhaps alsoto the Soviet realisation that further efforts to breakthe nuclear
stalemate and attempt to establish asuperiority over the West were unlikely to succeedand would involve the ruin of their plans for economicprogress and development.(iii) Could lead to Fu;ther_MeasuresThirdly, it is our hope that
the achievement of apartial test ban, modest though this step in itselfmay be, could lead the way to fruitful negotiationson other issues and open up broader areas of agreement.This first step away from an unbridled arms race
willbe a source of encouragement to those who have workedwith patience and determination for many years to achievea real measure of disarmament. However, we must realisethat there is an extremely wide gap between
endingatmospheric testing and genuine disarmament. Theworld must not expect overnight miracles, but allcountries must work patiently, step by step, towardsthe goal of controlled and verified disarmament.2%. Certain concrete
proposals have in fact been mentionedby Mr. Krushchev in the more recent negotiations in Moscow. Thesehave included matters which have previously been suggested inconnection with measures against surprise attack -
theestablishment of control posts at ports and railway centres andaerodromes; the limitation of military targets, and limitationon the level of forces. Mr. Krushchev has also proposed a non-aggression treaty between the countries
of NATO and the Warsaw Pact25. These matters are under discussion between the Westerncountries directly involved, and I shall say nothing about them



12.here except that the Australian Government will follow the courseof their discussion with close interest and concern, and with thehope that it may prove possible to find some agreement of benefitto both sides.26. At the same
time, I would like merely to mention oneproblem which cannot be forgotten in these negotiations - thatof divided Germany. The existence of a divided Germany, halfCommunist, half free, is the central fact of the whole problemof
East-West relations in Europe; it will govern to an importantextent the course of these future negotiations, and will, I amsure, be very present in the minds of the negotiators.Conclusion27. In conclusion, may I say that the Nuclear
Test BanTreaty could represent a first step forward in a new period ofEast-West negotiations, The talks in Moscow were conducted inan atmosphere which made agreement possible and which we hopecan be preserved for the
pursuit of further discussions. Thewillingness of the Soviet Government to reach agreement on thisissue followed a dramatic point of departure in Soviet andChinese Communist policies. We have in this sense profited fromthe
Moscow-Peking disagreement. But because of that it would bewrong to regard that disagreement as any general source ofsatisfaction to ourselves. The policies professed by the Pekingregime have come to appear so dangerous
that even theirCommunist-allies in Moscow cannot support them for fear of theconsequences for themselves as well as for the rest of theworld.28. The treaty itself is a limited measure, but it is abeginning and is to be warmly
welcomed. It represents at leastthe reversal of a trend which could lead, in the end, to nothingbut mutual destruction. I repeat that the Government hopes thatthe obligations of the treaty will eventually be acceptedml



universally, particuladevelop their own nuclthat all have not alre29. It is importdiminishes our need tovitally dependent on tsupport we can expectAny move which would wesheerest folly. Thereresist the threats whi15th August ,
1963 -L\13.rly by those countries which aspirear capacity. It is a matter forady agreed to do this.ant to realise that the treaty insafeguard our own security, whichhe alliances we have entered intofrom our allies in the face of
anyaken or remove this shield wouldcan be no slackening in our resolch face Australia, now or in the fe toconcernno wayis soand thethreatbe theve touture.
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please note that Dr. Carter,Mr. Pender and I will be arriving at your office aton Wednesday, 21st. August 1965, for the discussionsu . . . .indicated your Department wishes to have with us.tIYours faithfully,42;-./Z/TZ2.=<°.A.R.W.
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A.A.E.C. FROM BISSET.PROJECT PLOWSHARE.ON 5TH AUGUST U.S.A.E.C. DISCUSSED WITH PROFESSOR BAXTERAND CONFIRMED ARRANGEMENTS FOR WILSON, CARTER AND FENDERTO VISIT UNITED
STATES COMMENCING WASHINGTON ON 2ND SEPTEMBER.U.S.A.E.C. URGENTLY REQUIRES WITHIN SEVEN DAYS RSSURANCE OFSECURITY CLEARANCE, FULL PERSONAL DETAILS AND RESUMEOF
TECHNICAL QUALIFICATIONS AND EXPERIENCE OF EACH MEMBER OFAUSTRALIAN PLOWSHARE GROUP.wmm>. .. .F???- m013\q'5 DEPT _s 6TH AUGUST, 1963.fWWSEC FA/S (u) PACAM AMSP EAF&ME
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. F0 .’ DEPARTMENT OF EXTERNAL AFFAIRS INWARD CAB LEGRAMJW I.20869DATED! 5TH AUGUST, 1963,FROM! 2000REC'DZ 6TH AUGUST, 1963,15n1$U§TRALIAN EMASSY,_A_INGIQn.\208R ONFIDENTIAL.CFOR
TIMS, A.A.E.C. FROM BISSET. Q§(~IPROJECT PLOWSHARE. .ON 5TH AUGUST U.S.A.E.C. DISCUSS WITH ROFESSO‘ =AXTm'AND CONFIRMED ARRANGEMENTS FOR WILSON CARTER AND PENDERTO VISIT
UNITED STATES COMMENCING WTSRINGTON ON 2ND SEPTEM'.U.S.A.E.C. URGENTLY REQUIRES WITHIN SEVEN DAYS ASSURANCE \SECURITY CLEARANCE, FULL PERSONAL DETAILS AND RESUMEOF
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2%UNITED STATES ATOMIC ENERGY COMESSIONWashington 25, D. C.N0. F-153 FOR IMMEDIATE RELEASETel. HAzelwood 7-7831 (Thursday, August 1, 1963)EXt- 3hh6 _‘AEC'S P OWSHARE PROJECT "COACH"
éZ9éQ ;72q ‘WIL‘ NOT TAK’ PLACE IN 1963 /fé&///9Because of technical difficulties it will not bepossible to execute Project Coach at the Atomic Energy Com-mission's Carlsbad, New Mexico, site during 1963.Project Coach is a
planned scientific experimentusing a nuclear device to produce neutron-rich isotopes ofknown transplutonium elements and, possibly, elements heavierthan those yet discovered. It is a part of the AEC's Plow-share program for
the development of peaceful applicationsfor nuclear explosives. The Coach experiment at the Carlsbadsite is being developed on information gained from ProjectGnome, a multi-purpose experiment conducted on the same siteon
December 1O, 1961.The technical difficulties in Project Coach arerelated to the development of the special nuclear explosivedevice required for this experiment. Work on this devicehas been under way since last fall and is
continuing withdevice development tests being conducted at the Commission'sNevada Test Site.Preliminary work at the Carlsbad site for ProjectCoach was begun in September 1962 and is essentially complete.Final work at the
site will be undertaken when a date forthe detonation is more definite. Consequently, after com-pletion of some additional work on the Project Gnome cavity,the site and facilities for the Coach experiment will beplaced on a
standby basis and maintained with a minimumnumber of caretaker personnel.-30-(NOTE TO EDITORS AND CORRESPONDENTS: This announcement isbeing released simultaneously by AEC Operations Offices.)8/1/63



UPI-1‘:QY JOSEPH Lu MYLERWASHINGTON, AUG. 1 (UPI)--AN UNDERGROUND NUCLEAR EXPERIMENPLANNED FOR THIS YEAR HAS BEEN HELD UP BY DIFFICULTIESIN MAKING THE +SMALL H-BOMB+ WHICH
THE TEST REQUIRES, IT WASDISCLOSED TODAY-TTHE ATOMIC ENERGY COMMISSION HAD PLANNED TO CONDUCT THE EXPERIMENT,KNOWN AS PROJECT COACH, IN A SALT BED NEAR CARLSBAD, NEW
MEXIIN A FORMAL STATEMENT, THE AEC SAID THAT BECAUSE OF TECHNICALDIFFICULTIES WITH THE EXPLOSIVE DEVICE, BEING TESTED AT THENEVADA PROVING GROUND, COACH CANNOT BE
CARRIEDOUT IN 1963.NO NEW DATE WAS SET.THE COACH DELAY, OFFICIALS SAID HAS NOTHING TO DO WITH THMOSCOW TREATY T0 BAN NUCLEAR EXPLOSIONS UNDER WATER, IN THEATMOSPHERE OR
IN SPACE. ’COACH 1% PART or rm: commssxoms PROGRAM T0 DEMON- ElkS 7}2@la/hSTRATE PEACEFUL SCIENTIFIC AND ENGIN"!““"lSES OF NUCLEAREXPLOSIVES. ONE OF THE MORE AMBITIOUS PROJECTS
ENVISAGED FORTHE FUTURE WOULD BE THE DIGGING OF A NEW PANAMA CANAL BY MEANOF NUCLEAR BLASTING.THE COACH EXPERIMENT WHEN IT IS HELD, WILL BE STAGED IN ATUNNEL DUG 1,200
FEET DEEP IN THE CARLSBAD SALT BED WHERE THESOMEWHAT SIMILAR GNOME EXPERIMENT WAS CONDUCTED ON DEC- 10,96 Q. FINAL PREPARATIONS WILL BE UNDERTAKEN WHEN A DEFINITE
SHOTDATE HAS BEEN SET. THE SITE IS BEING HELD ON A STANDBY BASISWORK ON THE COACH EXPLOSIVE, A SMALL HYDROGEN FUSION DEVICHAS BEEN UNDER WAY SINCE THE AUTUMN AND IS
CONTINUING WITH TEIN NEVADA.UNDERGROUND SHOTS IN WHICH ALL OR MOST OF THE RADIOACTIVITIS CONTAINED WOULD BE PERMISSIBLE UNDER THE LIMITED TESTBAN TREATY IF THEY DID NOT
CONTAMINATE THE ATMOSPHEREBEYOND THE BOUNDARIES OF THE TESTING COUNTRY-DU32h3ACO-EQE1STSY¢KLJLVJp@J—\/(W’  G\ézz.uM~ti;



TCONFENTIQQ 1 \\_ 1 ““"‘\AL3 I~“  . ~ ‘ m AUSTRALIAN EMBASSY \_’   , _ wnsnmsron. D. c. 3_ HQ‘; -4as2.12/63 Q‘ ' ‘ M1519 '  25¢ July, 1963\\'.’ 1 10 /4 0% 0 4 .The Secretary, 7 I O // IDepartment of External Af ‘- t - 'Canberra
A.C.T. ' AAustralia-\Dear Sir,The following letter was received today by the Ambassador» -"Dear Sir Howard, '1Thank you for your letter of June 24, 1963, concerningpossible collaboration between our countries in the use of
nuclear Vexplosives for peaceful purposes. As I indicated in my earlier iletter, we would be prepared to pm-sue discussion of the subjectwith representatives of your Government on a more detailed basis.Accordingly, we would be
pleased to receive the three Australianpecialists mentioned in your letter and would endeavour to givethen an appreciation of the scientific, engineering and safetyaspects of our Plowshare program,‘Is have enclosed for your
consideration a suggested ‘itinerary for the Australian officials while they are in the United /‘States. We look forward to receiving your comments on thisproposal. In this connection, it is suggested that the ScientificAttache on your
staff may wish to consult with llr. A.A. Iells ofthe Division of International Affairs, and Mr. John S. Kelly of theDivision of Peaceful Nuclear Explosives, to discuss further detailsof the visit.Y0ura sincerely,(Signed) Glenn T.
SeabcrgChairman.§Q,‘:GESTED ITIIERARY FCB. VISIT G‘ THREE OFFICIALS(IF AUSTR G! IN RELATIONT0 PRCGRAHleek of Se tember 2 SM Washington, D,C,, AEG HeadqggteggOrientation and general introduction to
PlowshsreProgram./ Meetings with officials of other concerned AEGDivisions and Government Agencies./2-



Y, _ - |2.Ilgek of ggtember 2grunts, QifgniaIntroductory discussions on major technical aspectsof Plowshare Program.leek of September 11Lag Vegas, NevadaIntroductory discussions on operational safetyaspects of the
Plowshare Program.Visits to Ploeahare related project sites onNevada Test Site.leeks of September 23.___3O and October 7.Livermore , @_i§om'ni§Lectures and detailed discussions on theory anddesign of experiments.leek of
October QLag Vegas, NagsDetailed discussions on operational safety,engineering and support for Plowshare experiments.leeks of October 21, 28 and Noveiner 4Livermore, calitgnigConclude technical discussions.Visits to sites
of other activities according tointerest, such as Carlsbad, New Mexico (Gnome)and I-Isttiesburg, Mississippi (Dribble).Iegk of Ngygmbg QIashggton, D,C,Review of visit and discussions with pertinentIashington officials."A draft
reply, submitted to the Ambassador, reads as follows:-"Dear Ir. Seaborg,Thank you very much for your letter of July 22nd, 1963,offering to receive three Australian specialists who will review thePlowshare programs in company
with your scientists.I hereby notify you that the proposals set out in youretter are acceptable to my Government. As suggested in your letter,l have instructed my Atomic Energy Attache to communicate furtherwith Mr. Wells and
Mr. Kelly on the matter.The Australian Government is most appreciative or your offer.Yours sincerely,Hard Beale." /3.\,§E



_/—-x;\IJ'WB:lIlrCONFIDEIHLAL3OWe await ycur further advice.Yom~a faithfully, Ixr/1 -/M 4”’-Ian J. W. BiasetAtomic Energy Attache|vI



Tm2.12/63 1 mg 19  zsm July, 1963> ,1 /,0 ,0 ,The Secretary, ‘» In - 0- ~ Department of External Aff‘ e ‘Canberra A.C.T.Australia-Dear Sir,The following letter was received today by the Ambassador"Dear Sir Howard,Thank you
for your letter of June 24, 1963, concerningpossible collaboration between our countries in the use of nuclearexplosives for peaceful purposes. As I indicated in my earlierletter, we would be prepared to pursue discussion of the
subjectwith representatives of your Government on a more detailed basis.Accordingly, we would be pleased to receive the three Australianspecialists mentioned in your letter and would endeavour to givethem an appreciation of
the scientific, engineering and safetyaspects of our Plowshare pregam-We have enclosed for your consideration a suggesteditinerary for the Australian officials while they are in the UnitedStates. We look forward to receiving your
comments on thisproposal. In this connection, it is suggested that the ScientifiAttache on your staff may wish to consult with Mr. A.A. Wells ofOthe Division of International Affairs, and Mr. John S. Kelly of theDivision of Peaceful
Nuclear Explosives, to discuss further detailof the visit.Y0urs sincerely,(Signed) Glenn '1‘. SeaborgChairman.QIEGESTED ITINERARY FOR VISIT OF THREE OFFICIAISOF AUSTRALIAN ATOMIC ENERGY IN RELATIONTO
THE PLO'¢'JSHAR’.E PR(X}RAMWeek of September 2 {Start Segt,§[Washington, D,C,,’ AEC HeadquartersOrientation and general introduction to PlowshareProgram-Meetings with officials of other concerned AECDivisions and
Government Agencies./2.’ 1CONFIDENTIAL1:  QT/6_ AUSTRALIAN EMBASSY~ , ¢C'-\ WASHINGTO. 7* . . §.\N. D‘Z



~ C01\IE‘DJENI'I_iQ];L 2-Week of September 2Livermore , CaliforniaIntroductory discussions on major technical aspectsof Plowshare Program. 'Week of September lLas Vegas, NevadaIntroductory discussions on operational
safetyaspects of the Plowshare Program.Visits to Plowshare related project sites onNevada Test Site. 'Weeks of September 23, 30 and October '7‘Livermore, Californialectures and detailed discussions on theory anddesign of
experiments.Week of October lgLas Vegas, NevadaDetailed discussions on operational safety,engineering and support for Plomshare experiments.Weeks of October 21, 28 and November I,Livermore, CaliforniaConclude
technical discussions.Visits to sites of other activities according tointerest, such as Carlsbad, New Mexico (Gnome)and Hattiesburg, Mississippi (Dribble).Week of November llWashington, D,C,Review of visit and discussions with
pertinentWashington officials."A draft reply, submitted to the Ambassador, reads as follows:-"Dear Mr. Seaborg,Thank you very much for your letter of July 22nd, 1963,offering to receive three Australian specialists who will review
thePlowshare programme invcompany with your scientists.I hereby notify you that the proposals set out in youretter are acceptable to my Government. As suggested in your letter,l have instructed my Atomic Energy Attache to
communicate furtherwith Mr. Wells and Mr. Kelly on the matter.The Australian Government is most appreciative of your offer.Yours sincerely,Howard Beale." /3..' ,
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EBY THE UNITED STATES, BRITAIN AND RUSSIA. 'MANY SENATORS SAID PRIVATELY THEY WERE WAITING TO TEST THESENTIMENT AMONG VOTERS BACK HOME.AS A RESULT, RATIFICATION OF THE
TREATY BY THE REQUIRED TWO“THIRDS VOTE SHAPED UP AS NO SURE THING DESPITE OPTINISTIC PREDIC-TIONS OF ITS ARDENT BACKERS. ONE VETERAN SENATOR NOTED THAT ,IT IS HARD TO GET
TWO-THIRDS SUPPORT FOR ANYTHING IN THE SENATE.UNDERSECRETARY OF STATE W. AVERELL HARRIMAN, WHO INITIALED THEAGREEMENT FOR THE UNITED STATES, AND DISARMANENT CHIEF
WILLIAM C.FOSTER FACED A BOMBARDMENT OF SEARCHING QUESTIONS AT A THREE'HOURCLOSED SESSION YESTERDAY WITH MEMBERS OF THREE POWERFUL SENATE . LAwy*1H"."%-‘?YwrJEN ." 1..| ..
_\COMMITTEES. q."THEY WON GENERAL PRAISE FOR THEIR PERFORMANCE AND THE ANNOUNCED, 1SUPPORT OF TWO OF THE COMMITTEE CHAIRMEN. BUT MORE THAN HALF OF I aipTHE SENATORS
INTERVIEWED LATER BY NEUSNEN SAID THEIR MINDS WERENOT YET MADE UPCHAIRMAN J. NILLIAM FULBRIGHT DEMOCRAT-ARKANSAS OF THE IFOREIGN RELATIONS COMMITTEE AND SEN. JOHN O.
PASTOREg DEMOCRATPRHODE ISLAND OF THE SENATE-HOUSE ATOMIC ENERGY COMMITTEE SAID.THEY INTENDED TO SUPPORT THE TREATY IN ITS PRESENT FORMBUT CHAIRMAN RICHARD B. RUSSELL,
DEMOCRAT-GEORGIA, OF THE t'mJ. >.ARND SERVICES COMMITTEE WAS NON-COMMITTAL. FTHE PREPAREDNESS SUBCOMMITTEE OF RUSSELLS GROUP WILL RESUMEHARINGS THURSDAY ON THE
MILITARY ASPECTS OF THE TREATY, WITH THETESTIFYMORE .MG803PUPI-265l ADD 3RD LEAD TREATY, WASHINGTON X X X TESTIFY.CHAIRMAN JOHN STENNIS, DEMOCRAT-MISSISSIPPI, SAID THE
WITNESSESWOULD BE DR. JOHN FOSTER, DIRECTOR OF THE LAWRENCE RADIATIONLABORATORY, LIVERMORE CALIFORNIA, AND DR. NORRIS E. BRADBURY,DIRECTOR OF THE LOS ALAMOS, NEW MEXICO,
SCIENTIFIC LABORATORY.+THESE RESPECTED SCIENTISTS WILL BE THE FIRST OF A NUMBER OFSCIENTIFIC AND TECHNICAL WITNESSES WHICH WE WILL HEAR IN THE NEXTFEW WEEKS + STENNIS
SAID.ONE QUESTION TROUBLING MANY SENATORS, NOTABLY REPUBLICAN LEADEREVERETT M. DIRKSEN, ILLINOIS, IS THE PACTS +VETO+ PROVISION,WHICH FORBIDS ANY AMENDMENT TO THE TREATY
EXCEPT BY UNANIMOUSAGREEMENT OF THE THREE ORIGINAL SIGNERS.ANOTHER IS THE EXACT MEANING OF ITS +WITHDRAWAL CLAUSE,+ WHICHWOULD ALLOW ANY MEMBER NATION TO PULL OUT OF
THE AGREEMENT IN CASEOF A VIOLATION. A THIRD POINT IS THE POSSIBLE RESTRICTION ON USEOF NUCLEAR BLASTS FOR PURELY PEACETIME USES, SUCH AS EXCAVATIONFOR CONSTRUCTION. T’
‘_____________.LMsm7P ,gIEADS OF TWO MAJOR u.s. NUCLEAR WAPONS LABORATORIES SCHEDULED T0 [3 wyJI:'»OiI1|=4\ _V4R= 1- k4J\|.‘
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ggMWITH YOU IN U.S. AND YOU MIGHT CARE TO GIVE COPIES T0 OTHERDI2MEMBERS OF YOUR TEAM-NJCFN (373 )U)ENDS 921Q15 AEST ’7 W W//@‘.~_‘..1':5.¢w5 ' 7‘-\i_W_-__I r~i T,@sC3II)-R/
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?;/3,-___,lo i anDEPARTMENT OF EXTERNAL AFFAIRS ‘INWARD CABLEGRAMJW I.2019ODated: 29th July, 1963,FROM: 1815Rec'd: 30th July, 1963,0600Australian Embassy,PRETORIA.51 CONFIDENTIAL-Savingram
London, Washington, New York and Moscow-Your AP51.Nuclear Test Ban Treaty.According to the Foreign Affairs Department accessionby South Africa is out of the question until the United Kingdom,United States and the Soviet
Union, have ratified and until itis seen what de Gaulle has to say. Meanwhile they have asked :~(a) The United Kingdom and the Enited States whether eithercan throw any light on Khrus c ev s ro osal for aNuclear Free Zone in
Africa lconceptgon wich SouthAfrica favours) and;(b) United Kingdom to elucidate meaning of "or othernuclear explosion" in Article No. 1 of the Treaty.Kevin.MIN. & DEPT E.A.A/MIN. & DEPT DEFENCEMIN. & DEPT
SUPPLYP.M.'s DEPTP.M.'S 30th July, 1963.t/f/1 n.Sd/\/fare 0&5SEC FA/S1,2,1+, A/S(3) A/S(JIC) LA M&I M DL INT UN PACANO77AMSP EA EAF&1*/[E E AFME 1m-" ERLACCRA BONN CAIRO DAR ES SALAAM GENEVA
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VJ’ ‘_ __ _( _ ”1"””' —~~»~amW__,‘_ ,,,,\_.,___YL/>>rS.1-1!-.-._.,._.;.;:;:._T5?Iv.‘ z ' } ‘ ‘iifqy ‘I’ ' I r2E;l i_'.;....,...¢..'.t_. ..=.._.! t__....~....::= __=.TEXT: Cormhnique on Test Ban Talks '\ .Following is the text of the Communique which
the_ United States, Great Britain and the Soviet Union issuedafter the initialing of a partial nuclear test ban treatyin Moscow; 1 , _ f‘.-< 4-,».“_‘.~'.»_.n~_a.- ‘;.-w_._A1.A__‘.|_“-I4~._i. ».F’The Special Representatives of the
President of theUn;ted States of America and of the Prime Minister of theUnited Kingdom, W, A. Harriman, Under Secretary of State forPolitical Affairs of the United States, and_Lord Hailsham,Lord President of the Council of
Minister of Science for theUnited Kingdom,;visited Moscow together with their Adviserson July l4.‘ Mr. Harrimanand Lord Hailsham were received by 'ts; Cha;rman of the Council of Ministers of the Union of Soviet-4.Jz44<¢i_n<
<4-4-..L_., 5-' Socialist Republics, N. S. Khrushchev, who presided-on July 15 -at the iirst of a series of meetings to discuss questionsrelating to the discontinuance of nuclear tests, and other ,questions of mutual interest.
Discussions were continued _from July 16 to July 25 with A. A" Gromyko, Minister of EForeign Affairs of the Union of Soviet Socialist Republics. }Dtring these discassiors each principal was assisted by his ‘Advisers. ,- ..The
discussions took place in a businesslike, cordial' " ' “rtathssphere. Agreement was reached on the text of a treaty _ ubanning nuclear weapons tests in the atmosphere] in outer »‘space and under water. This text is being published
separately §and simultaneously with this communique, It was initxalled on3_Ly 25 by A. A. Gromyko, Mr. Harriman and Lord Hailsnam, ~ ' _jLi. Harriznsaand Lord Hailsheh together with their Advisers Qw;.l leave Moscow shortly
to report and bring back the ;initialed texts to their respective Governments. Signature ‘. of the Treaty is expected to take place in the near future ;in Moscow,ftK V .Lt.t._.;...-__ __t_,_.~_.~l-- _t _ ._' _._t_.The heads of the three
Delegations agreed that the testban treaty constituted an imoortant first steo toward thereduction of international tension and the strengthening of';eace, and they look forward to further progress in thisoirection,{L J Rh,   _1ftQ@,
7%//@{@ ¢ _ “\' rv~‘~‘=:'~\. . "_',: < .....-. _- ..__L." ' — _._>__.__ _ V _A __ ‘ ,4= '~ '~~~-— -~~-1~ "tr r ' "



_ _ 1 ,£7‘ '1 i. -; 1'3 »- *1% 1-2-*I T36 heads of the three delegations discussed the SovietI proposal relating to~a pact of non—aqqression between theL participants in the North Atlantic Treaty Organization and» the participants
in the Warsaw Treaty, - .The three Covernments have agreed fully to inform theirIQSPGCZLVQ allies in the two organizations concerning thesetalks and to consult with them about continuing discussionon this question with the
purpose of achieving agreementsatisfactory to all participants. A brief exchange of viewsalso took.place with regard to other measures, directed ata relaxation of tension. END OF TEXT,-E .7E.i’.!41i‘ IE?. \I..,._.._-...v._._4 4-,~\-
w..t_. ._. . . _iL __ ' Z__Z_ 7%]



~_lI$e_F75 . '_t‘ e IF , ) TEX 1‘: Tripartite Treaty To Ban Nuclear Weapons Tests. ’— — e _ A;"t1J.l._*_l;'._1 iWASl~‘.ll€I3TON:l Following is the text of the accord on the nuclear weapons ’test :a:"; rs.acl.‘ed July 25 Ln Moscow
between the United States, GreatBriwih illld the Soviet Union;tTITLE: Treaty? Banning Nuclear Weapons in Atmosphere, in‘Outer Space '-EJIG Underwater. ‘ _ ‘Governments of the United States of America, The UnitedKingdom
of Great Britain and Northern Ireland; and The Union oi ,Soviet Socialist Republics, herein:-titer reierred to as the origmal parties, 'prociraimir.-; as their principal aim the speediest possible achievement of ' -an Agreement. on
general and complete disarmament under strict inter-national control in accordance with the objectives of the United Nations tha. .¢.....».<_,._..'... _‘.;.l.‘_s.,.-a_..=..si_l..._<i...._- ... __.s...l_.._..... .L _-.._ -».which would put an end to
the armaments race and eliminate the incentive to the production and testing of all lclnds oi weapons, including nuclear -weapons. , ' 'Seeking to achieve  discontinuance of alltest explosions ofnuclear weapons-for all time,
determined to continue negotiations to thisend, and desiring to put an end to the contamination of man’s environmentby radio-active substances, have agreed as follows: .ARTICLE 1. . ,.. _ ,(D Each of the parties to this Treaty
undertakes to prohibit, _to prevent, and not. to carryout  nuclear weapon tests explosions, or -w - . . . Iany other nuclear €XplOSlO.’l at any place under its jurisdiction or control: t- ta) Ln the aunosphea-e, beyondyits limits,
including outer space,-_or tmderv/ateaf, including territorial waters or high seas, or- lb) In any other environment ii such explosion causes radio-active debris to be present outside the nerritorial lknis oi the Statetirkler whose
jurisdiction or control such explosion is conducted. It is- um‘--rstooc; ir. this cormectlon that the provisions of this subparagrn, ' arewimout §QTr:ji2*li'I€ no the conclusion of a Treaty resulting in me perxnlnzentbanning of all nuclear
test explosions, including all such explosions under-gro ":-.d,  conclusions oi which, as the parties have stated in the _preamble to this Treaty, they seek to achieve. - ..._. ,__L_.. _...--.(2) Each of the parties to this Treaty
undertakes iurthermoreto r--train fr:-zn causing, encouraging, or Ln any way participating in the tcar:~1:‘.ng c..L oi any nuclear *,veapo:tes1 explosions, or any other nuclearexplosion, anywhere which uqould take place in any oi
the environmentsdescribed, or have the effect referred to in Paragraphl "oi this Article. Q' ‘ ~a‘ ~ , 7» ~ - > < »-<-.4--¢.»_-dj0 01 , ~01 -‘*1.>}



t. -. ~-~-~'- .‘1 B 1t .., - ._O . ‘0t1-_ 1.: _ARTIC  ll . Q-2- ,t.‘ __(1) party may propose amendments to  Treaty.Tzta text oi any._,_ ,.detos1o.-*,' coveproposed _amendments shall be submitted to thernments which S3211 circulate it
to all parties tothis Treaty, thereaitlgr, ii re-quested to do so by one-third or more oithe parties, theto which  stdepositary Govern.m.er.*.s_ shall convene 2. conference,hall invite all the parties, -to consider such
arnendxnent.(2)‘Any amendment to this Treaty, must be approved bya majority of the votes of all the_parties'to this Tree‘;-,', includingC2». votes oi allof the origl:.a". parties. The amendment shml enterinto force for all parties upon
the deposit o£_ir.su-uments of ratifica-tion by a majority oi all the parties, including the instruments ofmrtcu: 111 _ .' "rm(1).Any State whichforce in accordra'J.‘ica:£on of all oi the original parties. _tt .does no‘ s1g.. *h-s Treaty
he‘ore its entry into‘s Treaty shall be open to all States ior signature.ance with paragraph 3 of this‘Art.tcle niay accede‘to it at any time. ’ "' (2) This Treaty shall  subject to ratification by signatoryStates. Instruxnents of ratication and
instrumentsoi accession shallbe deposited wiUnited States ofth the Goverrrrnerts oi the origiznal parties -- The 'America, 'l‘~Z1.;~ United I-ii:l;:lo1n of Great Britain andNorthern Ireland, and The Union of Soviet Socialist Republics -
- whichi .are hereby descmated the t'.~:pO.5Il;1fy Govern;-he.a‘.s. Q‘ (3) This Treaty shall enter into force after its ratification _inby all the origratification.(4) For Stzttes whose Lnstcwm:are deposited sshall enter intoratication or
accession. ' - ' 'al parties and the tieposifoi their instruments of l_ oi ratification or accessionutseqn-'er.t to the entry into force oi this Treaty, itforce on the  oi ihe deposit. of their instruments of'1in(5) The deposite.:~;,' Got-‘errnzents
shall prorriptly iniorrn all’s:;;‘".a Lory atzd accedinq S.:*-_r.=.~s cf  -'lr~r=e oi each signature, the date - ‘ Yof de;;.:~.'1: oi each inst.r*.":;1er;t oi rail!-'ica*;'on oi and accession to thisTreaty , the dateany requests £0r conferences or
other notices. -. I.. __ ......_./oil4tI1|1.1tof its entry inio force, and the date oi receipt oi I1tt3i



$1,:»=:3.Ffti,.-Ii,v._.....-:5;: .t.L-:-.—<v'ri» "."“"\'“"'-'!T!“"T'?' ‘Y’ T 1‘» - ‘.;.;.,._i._....._,.-F-re-"go_¢_.--_,_.,-.-_.-P----.,._.,._,---_.--_->_.<~,,_-.-.-<L‘-,\.-ii»,>.‘~ 5'1’;-1;" .>¢ ,Q ., .. A--4-I. t0 ~‘ _ _' United Nations. ‘ _v ;, ‘ ‘-t' --2.‘3? .3- * I (6)
Tfds Treat:y'sha1l be registered by the depositary £1C-o~:err.mems pursuant to Article 102 of the Chmterof the I1uAR'r1cL.1~: 1v.- ~' _ j _ -_ - - 11Y This Treaty shall  ofhtxlimited chlraon. . ‘IEach party shall in excezfisingits
national sovereignty v 1 thave the‘ right to withdz-aw from  Treaty ii it decides that ~ vi extrao:dina.ry"events, related to me s11bject.'ma.tt/er of this Treaty,have jeopa.rdized- the _sug.reme interests of its country. It shall-give
notice of such vrlndrawal to a11'othergpa.rtie‘s of the Treatynree months in advance. '" ; t,~:. .>. :. I-1.._- .14;--_ARTI CLE v ~ _ ..»,|_;._~;_ .)_This TT*:9.f}', oi which the English and Russion texts 51are equally authentic,  be
deposited in the archives of the  _ 1<ieoosimr_:Gcmermnezzcs, duly certied copies of this Treaty ' _,shell be t.rar.:.rr.iiie:i by the depositary Governments to the Done in triplic;-.t.e at Moscow, this 25th Day of July, One Thousand
Ni:.e-Huczcired and Sixty-three. y ~.1.‘l...._g_._'.. ' '\“J_,-.4 hi.0 _t1!,1‘isit:, =q‘0 n\W,; u1Q1 ;‘~-<_- 5 * V   ,7, _ c :1“ M," _ _F____‘ _ _If I,  U == - V _ - ‘ -- .  IV 1“ '2 ‘A . — _‘ \. 0 »| E,11‘r‘ K‘“i.1-1Gcvermnenrs of ‘the signatory and
acceding States. 5 >.,>.Q;|'\i.:. 8' ., !.__‘ _, _ 24. , v  ':..’3,'lJ:_‘1,;."f -_ __ 47 — kl-1..\ ' V I _ ‘ ‘ 1-
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. ' »’;Ti‘ DEPARTMENT OF EXTERNAL AFFAIRS ‘-""iINWA G RAMRB 1.18337DATED: 9TH JULY, 1963FROM: 2039REC'Da 10TH JULY, 1963AUSTRALIAN EMBASSY, 1no5WASHINGTON.1761.FOR TIMES,
AjATEiCi\\\\PROJECT PLOUGHSHARE-CONFIDENTIAL.U.s.A.E.c. ADVISED 9TH JULY THAT A REPLY To THE AMEAssADoR'sLETTER To DR. SEABORG (WHICH WAS SENT on 24TH JUNE) IS BEINGPREPARED AND
SHOULD ARRIVE AT THE EMBAssY AT THE END OF THIS WEEK0R EARLY NEXT WEEK.ALTHOUGH THE TERMS OF THE REPLY HAVE YET To BE cLEARED AT HIGLEVEL, wE wERE ADVISED THAT THE DRAFT
CONTAINS AGREEMENT To THEPRoPosAL THAT A THREE-MAN AUSTRALIAN TEAM VISIT THE UNITED STATES.26 WE HAVE PASSED T0 THE U.S.A.E.C. THE POINTS MADE_IN YOUR
LETTER.Q_2élH2_QEJTHE_5TH_lHLX_IQ_BI§SETI_(INCIDENTALLY THIS LETTER CAME BY ORDINARY AIRMAIL)-THESE WILL BE TAKEN INTO ACCOUNT IN THE REPLY TO THEAMBASSADOR'S LETTER.WE
UNDERSTAND THAT THE DRAFT ITINERARY DRAWN UP FOR THE TEAMPROPOSES AN ELEVEN WEEKS VISIT COMMENCING ON SEPTEMBER 3RD IN /WASHINGTON AND INCLUDING VISITS TO LIVERMORE,
LAS VEGAS AND THE /NEVADA TEST SITE. ’IT IS POSSIBLE, HOWEVER, THAT TIMING MAY HAVE TO BE ADJUSTEDIN THE LIGHT OF YOUR REQUEST FOR THE VISIT TO OVERLAP AN IEXPERIMENT. 7WE WILL
ADVISE FURTHER ON THIS POINT AS SOON AS POSSIBLE.\37MIN. I/C A.A.E.CA.A.E.C.E.A.P.M.'s DEPTP.M.'S. 10TH JULY, 1963.SEC A/Ss LA ER@ PAC&AM AM&SP AYRMMWW »~~1w»""’ /M
,1/7IIVF>=@2@@=@2©I-'1/€' 2@FE-=-=:12m©=='Em2@%'22;:7,¥x®R%&§§%&M&w&R%@®3ulIL*_ D._



"710DEPARTMENT OF EXTERNAL AFFAIRSINWARD CABLEGRAMRB 1.18337DATED: 9TH JULY, 1963FROM: 2039REC'D| 10TH JULY, 1963AUSTRALIAN EMBASSY, 1uo5WASHINGTON.1761. CONFIDENTIAL.FOR
TIMES, A.A.E.C.PROJECT PLOUGHSHARE.U.S.A.E.C. ADVISED 9TH JULY THAT A REPLY TO THE AMBASSADOR'SLETTER T0 DR. SEABORG (WHICH WAS SENT ON ZHTH JUNE) IS BEINGPREPARED AND SHOULD
ARRIVE AT THE EMBASSY AT THE END OF THIS WEEKOR EARLY NEXT WEEK.ALTHOUGH THE TERMS OF THE REPLY HAVE YET TO BE CLEARED AT HIGHLEVEL, WE WERE ADVISED THAT THE DRAFT
CONTAINS AGREEMENT TO THEPROPOSAL THAT A THREE-MAN AUSTRALIAN TEAM VISIT THE UNITED STATES»2. WE HAVE PASSED TO THE U.S.A.E.C. THE POINTS MADE IN YOUR LETTERC62/142 OF THE
5TH JULY TO BISSET.(INCIDENTALLY THIS LETTER CAME BY ORDINARY AIRMAIL)-THESE WILL BE TAKEN INTO ACCOUNT IN THE REPLY TO THEAMBASSADOR'S LETTER.WE UNDERSTAND THAT THE DRAFT
ITINERARY DRAWN UP FOR THE TEAMPROPOSES AN ELEVEN WEEKS VISIT COMMENCING ON SEPTEMBER 3RD INWASHINGTON AND INCLUDING VISITS TO LIVERMORE, LAS VEGAS AND THENEVADA TEST
SITE.IT IS POSSIBLE, HOWEVER, THAT TIMING MAY HAVE TO BE ADJUSTEDIN THE LIGHT OF YOUR REQUEST FOR THE VISIT TO OVERLAP ANEXPERIMENT.WE WILL ADVISE FURTHER ON THIS POINT AS
SOON AS POSSIBLE.MIN. I/C A.A.E.C.A.A.E.C.E.A.P.M.'s DEPTP.M.'s._ 10TH JULY, 1963.SEC A/Ss LA ER@ PAC&AM AM&SPLb ¢LH1zL1 uz¢¢: L~’(‘i' - “ 54‘"”~"”'°‘ (‘J lL“"*““- , _ uzarc‘ __ . ./,l,(,,;-M ,4 V401/94)»! K .wmvr If
/"'= °/ %%_ 7 _-_ ,7 *1 '1_/J,“ M/A L1_L_cL' t M 1:!/-(.l11.zL1~ l».L1-1LZ»L§Lz‘..1.a. J .. ,. 1 . ; 1 , . 1 1 », , "./¢’.ra»vf,,W\¢L,;LH_¢ Q »\ L@\(u\\-lL»v,*/L1k@HJd,¢h @£_£T__ 1’J~ , 4 L \P9 .F>=@2m@=@2© X/\// 2Q.‘F>=@2m@=
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' COPY‘_—_ ARWW:ba C.62/142 5th July, 19657¢4//,/ ,0Dear Mr. Bisset,On 6th June 1965 we sent you a copy of theletter relating to "Plowshare" to be forwarded through theAustralian Ambassador in Washington to the
Chairman of theUnited States Atomic Energy Commission. If you are ableto confirm that this has gone forward, it would be helpfulif you could follow it up discretely at official level.It has now been decided that the team to
study"Plowshare" will be made up of Dr. A.R.W. Wilson from theCommission; Mr. K. Carter from the Bureau of MineralResources, and Mr. E.B. Pender from the Snowy MountainsAuthority. Dr. Wilson will act as leader of the team
andall communications from the group in relation to the invest-igation will be forwarded through the leader to the A.A.E.C.for distribution to interested parties.It will be the team's responsibility to collect fromreports, discussions and
inspections, all possible informationon the scientific, engineering and safety aspects of "Plowshare"applications. This information will be used at a later datefor an evaluation of the advantages and hazards of the possibleuse of
nuclear explosives for peaceful purposes in Australia.It will not be the team's function to carry out such an evaluation,either with reference to a specific location or situation inAustralia nor, for that matter, generally.The Commission
feels that the team would be able toextract the maximum benefit from its visit if this could bemade to cover a period prior and subsequent to an excavationexperiment. The team would then have an opportunity toobserve both the
activities which go into mounting such anexperiment and the evaluation stage.On the assumption that a favourable reply will beforthcoming from the U.S.A.E.C., it would be helpful if youcould confirm that it is unlikely that
difficulties willarise which might prevent the officers concerned visiting the.../2I.J.W. Bisset, Esq.,Atomic Energy Attache‘, ,2/AL’C/- Australian Embassy, A1700 Massachusetts Avenue,WASHINGTON, 1>.c.e, U.S.A. Q .,,,\?.MW<1



‘ O-2-test sites. You will recollect that this seemed to poseproblems for the U.S.A.E.C. in relation to Dr. Wilson'srecent visit.You might also ascertain the views of those mostdirectly concerned in relation to the following
aspects,viz:~(i) the earliest date when it might be possible for theU.S.A.E.C. to receive the group, bearing in mind thesuggestion above that it would be preferable for the visitto overlap an experiment. The Commission is
currentlythinking in terms of the team leaving Australia towards theend of August and it would be helpful to have as much noticeas possible as to whether this would be feasible and appropriate;(ii) the most suitable places of
attachment. It isassumed that a major part of the time of all three officersshould be spent at Livermore and the test sites. However,it may be that Dr. Wilson, in particular, should spend sometime with Dr. Kelly's group in
Washington;(iii) suggestions concerning the manner in which theofficers concerned might gain, within the time available,the best insight into the "Plowshare" work.You might also enquire whether there are anyparticular points to
which the U.S.A.E.C. feels we shouldgive our attention. Dr. Wilson is, of course, cleared to"Top Secret" and we will take steps to obtain similarclearances for Messrs. Carter and Pender.Yours sincerely,K/.94¢Q.M. C. Timbs.
Executive Member.



CONFIDENTIAL\1oL\0 Io.30120/10/1018th June, 1963. The Australian Embassy,WASHINGHJOH.PEACEFYL USES OF NUCLEAR EZPI»03I_VE3-Please refer to your memorandum No-123 of31st October, 1962, enc10sin3 e.
letter to the Ambassadorfrom Dr. Seaborg, Chairmen, United States AtomicEnerg Commission. Dr. Sea-borg's letter has beenconsidered by Ministers and we should be glad if theattached reply could be sent to him.For your
intonation, the visit by the technicalofficers will be sponsored by the A-A-E-(L snd tingroup will be led by the Comission'a nominee,Dr. A-RAY. Wilson. It is expected tint the other twomembers of the group will be an engineering
geologistnominated by the Department or National Development anda civil engineer jointly nominated by the Depertmemtor Works and the Snowy Mountains Hydro-Electric Authority,/e(Re A0  _F0; the
Sgggjl§"\\\ACONFIDENTIALi ._



\ y ,a_ PMalian Mamie EIIBIIIY Bammlssinn y A=-1.. wees =1;/~§“§F\ ' w/Q » p A‘\/' _ - ~\gd;1\  ~- - 1 u.:.w.. AUSTRALIAlllll lzrzuuu IIIIII llrtmlci an“, . ~ _. - ~ , _ -,-n_B.,.|°NE, “umEEE ///-;;;;"Y~X‘E P,§¢\\'_\?.__‘ ’ 61:11. June,
196;.C.62/142 ,/ /CONFIDENTIALDear Sir  /,0//O9As you are aware Cabinet, by Decision No. 722of 7th. May, 1963, approved a proposal that a group oftechnical officers should examine, in the United States,the evidence relating
to the use of underground nuclearexplosions for peaceful purposes, for the purpose ofassessing the advantages and hazards of their possibleuse in Australia. Accordingly, the Commission nowdesires to seek the agreement of
the United States AtomicEnergy Commission to a visit of approximately three months‘duration by three technical officers.' I would be grateful, therefore, if you wouldarrange for a letter in the form of the attached draft tobe
forwarded through the Australian Ambassador in Washingtonto the Chair of the ‘ted gtates Atomic Energy/Go 'ssion,Dr. Glenn/TT?g:aborg<//%?l - @m&F \ ' 8%.; b,ilq,L,luLA,,¢w(‘?flu¢w A»_1J'r_. c..uwwtuh Ui?”” e visit ill be
sponsored by the Gemssiun andthe grou Itill be lea by the Commission's nominee, Dr., A.R.W. Wilson. It is expected that the other two membersof the group will be an engineering geologist nominated bythe Department of
National Development and a civil engineerjointly nominated by the Department of Works and the SnowyMountains Hydro-Electric Authority.Yours faithfully,/’» .The Secretary, /Department of External Affairs, - h  * "C.  iv A 1 A" ml
g CONf;lDENTlAL » /w<[§‘§7M-~”" 1%) X x W% \ msru/.



AUSTRALIAN ATOMIC ENERGY COMMISSIONDRAFTL ‘\J j u‘; 1- i "E113‘[E41!1,.-.Dr. Glenn T. Seaborg,Chairman,United States Atomic Energy Commission,1901 Constitutional Avenue,WASHINGTON 2E, D.C. U.S.A.Dear
Dr. Seaborg,On 25th. October, 1962 you wrote to me concerningthe growing Australian interest in your Commission's"Plowshare" programme and the possibility of developing thatinterest in a more concrete form.Since then the
Australian Government has givencareful consideration to the implications of collaborationbetween our two countries in the use of nuclear explosivesfor peaceful purposes. It has concluded that before itcan give consideration to
whether or not it would be possibleto develop an experimental programme in Australia it shouldhave before it an appreciation by Australian scientists andengineers of the scientific, engineering and safety aspectsof the use of
nuclear explosives for peaceful purposes witha view to assessing the advantages and hazards of theirpossible use in Australia.Accordingly, I will be grateful to learn whetheryour Commission would be willing to afford a small
group ofAustralian technical officers an opportunity to review theseaspects at first hand with your scientists. The groupwould consist of three specialists led by a health physicistfrom the Australian Atomic Energy Commission, and
wouldinclude an engineering geologist and a civil engineer.Subject to your own view, it is suggested that the groupmight spend an initial period of about three months in theUnited States.The Australian Government is most
appreciativeof your willingness to develop collaboration in the peacefuluses of nuclear explosives and hopes that you will be ableto agree to the procedure suggested.Yours sincerely, ‘ '\ " .\¢~_/i‘.; .L11T» ‘i ;-\*—



‘E —~i§-— " e ~'— ~--»-—- I  —.~ *——;_~e-*~= '- *-  r —  I ~ eCONFIDENTIALEXTERNAL AFFAIRS "1"NQFILE NO , .......................................... IP91 ....V”"1""' DATE  ....  ....... ..SUBJECT-$he—$ethq§W"'(¢Min/{war1'"J”
11/5ml P/ \"\&Peaceful Use of Nuclear ExplosivesThe Minister for National Developmentin submission 625 discusses (a) an invitationby the Chairman of the U-S. Atomic EnergyCommission to discuss in detail the possibility ofa
mutual United States — Australian ex erimentalprogramme of nuclear excavation and (b§ aproposal by the Assistant for Atomic Energy to theU.S. Secretary of Defence to visit Australia inFebruary, 1964 to inspect possible project
sites.2. Sir William Spooner suggests that our firststep should be to gain a full and first handappreciation of the scientific engineeringand safety aspects. He recommends that anexperienced scientist from the A.A.E.C. with
ageologist and a civil engineer visit the UnitedStates to assess the advantages and hazardsattaching to the possible use of undergroundnuclear explosions in Australia.Views of Department of External Affairs.3. On 20th August,
1962, we informed theSecretary, Department of National Development thatthere would seem to be no present reason forAustralia not to explore the possibilities ofnuclear explosions in respect of important develop-ment projects.
At the same time we said weconsidered it desirable for the Government to becompletely frank about its intentions and, oncea decision is taken to go ahead with the project,to permit international experts to inspect theexperiments
and devices, observe the explosions,measure the fallout and assess the peaceful valueof the experiments in economic terms-4. Dr. Raggatt agreed at the time that aparagraph similar to paragraph 3 above should beincluded in
the draft submission, and hesubsequently accepted a form of words proposed.However, no reference to external policyconsiderations appears in submission 625.These (which at this stage involve questions ofinternational and
domestic public relations ratherthan defence or safety issues) are restatedbriefly below.External Policy Considerations.5. We have more than once drawn the attentionof the Department of National Development to thefact that
even f ct—finding missions relating tounderground nuc ear explosions can have externalrepercussions. When negotiations for a ban onnuclear tests a e at a critical stage, any actionwhich might be interpreted or could be
representedCONFIDENTIAL



_ 2 _by the U.S.S.R., or by international opinionan an attempt to evade international controlscould have an effect on the success or failure ofnegotiations.6. However innocent our motives ininvestigating the economics and safety
of under- *ground nuclear explosions, it may be suspected oralleged that the Americans plan to use Australia(as the U.S-S.R. used to be suspected of using \the remote areas of China) to continue testingits weapons under the
guise of mining orharbour-blasting. Even although the United States fagreed in March, 1961 to international inspectionof all nuclear devices to be used in peacefulexplosions the U.S.S.R. alleged on 20th August,1961 that
proposals for such explosions were a Jcloak for attempts to establish a loop—hole in ‘a test ban treaty. '7. The United States will no doubt wish to iplace any inspection of peaceful explosions ona strictly reciprocal basis viz if U.S.
‘peaceful explosions in Australia are to beinspected then similar Russian explosions shouldlikewise be checked. Even if there is in fact nohazard our Asian neighbours and other countrieswould be likely to protest at the use of
nuclearexplosives without international supervisionand inspection.>Recommendation. F8. It is recommended (a) thatCabinet note that current drafts of an internationaagreement on a test ban call for international Finspection of
nuclear explosions and that even if ‘an agreement has not been concluded, it may be ‘desirable to permit such inspection ; ,(b) that at the time ~§,the technical mission is sent to the United States,§§an announcement be made
that should a programme ‘f*’be eventually approved it would be open to y‘international inspection, whether or not ._Australia had accepted this as a legal obligation. RT. wLN(R. L.#§Zrry) ti,First Assis ant Secret _ivision
IVCONFIDENTIAL 5.I .. 5- ',> .|»|t



Ia '~lCOMMONWEALTH OF AUSTRALIA(QM H1-l~aL1-L» CANBERRA/1 1.12 [L9 I 7" 5 AZ1»-<Q.C)TON  Hi.» LDon||1Fin|enL\4§ac1cL|z1I lo é/‘agiuwl.MgSir Arthur Tange, C.B.E.,Secretary,Department of External
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L\PP¥;ii\?x  coNFiQ1§§T|ALh. 6 - '3 ‘1a";':1I\5§"->'. ‘. ‘v. _ -a_,-_'-;;5,,~ .uA .':'f..$-‘f.~'; 'PRIME M|N|s1':R"s“' DEl£'Al’;‘TMENT!CANBERRA. » .'7  MAY newin reply qua: rm1799»? 91- .39-8@t*o’ ' 7 ~ A '7 _I attach _a copy‘ of the
Cabinet decisionwhich relates to Cabinet Submission No. 625 by the Ministerfor Rational»-Development on the anbjeqt of the peacefuluse of nuclear _IX1)10i1Vtl. ‘V . ’ ’_Dur1ng thg 00,121-he of the diacusaicn thqlliniatér for
External Attaii-Q expressed n view to the offsetthat tha Government nigh‘! mks it clear-tron the outset that-ahwld u. pregame involving nuo1ah.r'exp;|.os1un in Aunt:-aliabe up-and upon, 1t'v111'hq opun
toj1nternat101ia].'1nspeot1on.The O!.b1!!l‘§'_GiC not iisqunt"-.£ron:"‘t*ho prbpoaition of , .tnapegtion. O11 the contrary, it gave support. But sine;nu prognmwe was in confemplgtion -at this atagq - onthis point pee the decision --V
it was felt that there wasno call -to- make any announeameht vabout"_1nsp‘uI>'tA1o2x.. However,itwaa agreed that thciniataf forvllational D8V6'lOpmQn"'nou1l,2in handling any ‘1'aIn0s~'vh1ch~a1!ioe, bd tonaitive tothe point lads
by -1:he'lin,1»ater for External Affairs. K\ h Iourn sincerely, _ V'(E..1. Bimiing)§eora1:a:-1 .m-._.n.c. ‘Raggat, 0.'B.E.,1Socrehry, h 'Dona:-hunt of National Developmentcmng. A-0-1‘. V _h



", 0 0 I F I D E N T I A Lcon NO. ié;C A B I N E T M I N U T ECanberra, 7th May, 1963.Decision No. 772$ubmission No. 625 - Peaceful Use of Nuclear Explosives.The Cabinet approved the proposal that n group of
technicalofficers should examine in the United States the evidence relating to theuse of underground nuclear exploration for peaceful purposes, for thepurpose of assessing the advantages and hazards to their possible use
inAustralia.2. The Cabinet indicated that it regarded the proposal as onelimited to seeking a first-hand appreciation of the scientific, engineeringand safety aspects of the use of nuclear explosives without any suggestionat this
stage that Australia's interest will be extended further.Certified true copyI/gal 'I"""“"“‘Secretary to Cabinet.



EX V0 <.§    DEPARTMENT OF EXTERNAL AI-"FAIRS‘ OLITWARD CABLEGRAM 7-1°IM 0~91+36 ~/.TOg Sent: 8th May, 1963.2200Australian Embassy,mggnlwcwom. ..1o73 (For Bisset)RepeatedsAustralian Mi ration
Office,ZIENNA . . ., 59 %For Wilson)Q»@w_&% A, ”’XFrom A.A.E.C.Your 1160 to Wilso re Plowshare vi=it. -View U.S.A.E.C. d - ions please ‘-noel wshare sitec Plo vialtogether and arrange Wilso = K return to
Australiaaccordingly.2, For w11sq§l_.Glad if you would note Commission's deciyion aboveand re=hrrange itinerary direct with Bisset.i7 / MIN. I/C A.A.E.Cs“ QL% \A.A@E-C0 IA.A»E=C»R¢L¢E°A~SUPPLY;P.M'S DEPTP.M'S 9th
May, 1963.SEC A/Ss ER PAC&AM AM&SP DL_,7__ \



1 \‘ INWARD CABLEGRAM Z5I I/LDEPARTMENT OF EXTERNAL AFFAIRSsac I. 11518DATED; 2ND MAY, 19631830FROM: REC'D: 3RD MAY, 19631823AUSTRALIAN.EMASSY, /Vélg/1;ggsnmucwou. ‘J%’) ;Z1160.
CONFIDENTIAL..FOR WILSON AT VIENNA, NUCLEAR HAZARDS CONFERENCE,FROM BISSET.,/PL PASS cory TO s, A.A.E.C. 5ROJECT PLOWSHARE VISI /VU.S. . INFORMED US ON 2ND MAY THAT UNDER
PRESENT CIRCUMSTANCEYOUR PLOWSHARE IT WOULD BE LIMITED TO UNCLASSIFIED DISCUSSIONWITH HIGGINS AT LIVERMORE ON MONDAY, 27TH MAY.U~S.A.E.C. HAS'NOT APPROVED YOUR PROPOSED
VISITTO PLOWSHARE SITE IN NEVADA, THEREFORE SUGGEST YOU NOW VISITDESALINATION PLANT AT SAN DIEGO FRIDAY, 24TH.PLEASE ADVISE.------------- -- ' ( "721/?MIN.A.A.EE A~ HQ\- 0/-\>(1)0-
~>.E.C.(T.T.)0 I ,SUPPLYP.M.'s DEPTP.M.'s 3RD MAY, 1963SEC A/S'S ER PAC&AM AM&SP DL‘ \\\\~;~ - qt} _.§ \\\\‘,'‘Aw1’//.4?¢,'¢nw§§§*§°v\ \\\  \\“, \“~



. vt‘¢,_ .4-~  ~ _.¢..;_<_-;- Q  1 __ »~. .: -4 \ E ; I » 9 -"‘ E' ran TIMES ATOMCOM nuzv 195. A C “W M ‘T*¥§§mom PEACHEY 2: A CA TERRA.CONFIDENTIAL URGENT. '-“»A- k€9b92 mi 6,YOU WERE ENQUIRING THIS
MORNING ABOUT OUR ATTITUDE T0 THESUBMISSION ON " PLOUGHSHARE". WE HAVE SENT SIR GARFIELD I-oBARWICK A NOTE DRAWING TO HIS ATTENTION THE EXTERNAL POLICY -a ' vREFERENCE TO
THEM APPEARS IN THIS SUBMISSION-2. IN RESPECT OF THIS SUBMISSION THE POLICY CONSIDERATIONS OFCONCERN TO THIS DEPARTMENT CAN BE SUBMMARISED AS FOLLOWS:- i}1Z{Q_»/(A) EVEN FACT
FINDING MISSIONS RELATING TO UNDERGROUND NUCLEAREXPLOSIONS CAN HAVE EXTERNAL REPERCUSSIONS E.G- ON NEGOTIATIONS 7Z‘7¢%7géFOR A BAN NUCLEAR WEAPONS TESTS-(B) WE COULD
BE SUSPECTED (IN SUCH FACT FINDING INVESTIGATIONS)OF ALLOWING THE U.S. TO CONTINUE TESTING WEAPONS UNDER THEGUISE OF MINING OR HARBOUR BLASTING,(C) ASIAN AND OTHER
COUNTRIES WOULD PROTEST IF NUCLEAR EXPLOSIVESWERE USED WITHOUT INTERNATIONAL INSPECTION.3. WE HAVE SUGGESTED THAT MINISTERS NOTE (A) THAT CURRENTDRAFTS OF AN
AGREEMENT ON TESTS CALLS FOR INTERNATIONAL INSPECTIONUor PEACEFUL NUCLEAR EXPLOSIONS AND THAT rvzu 11-‘ AN AGREEMENT ms NOTBEEN coucnum-:n IT MAY BE DESIRABLE T0 PERMIT sucu
INSPECTION,AND(B) THAT WHEN rm: PROPOSED TECHNICAL MISSION IS sum T0 THEu.s., AND ANNOUNCEMENT BE MADE THAT snow.» sucu A PROGRAMMEBE EVENTUALLY APPROVED rr wou1.1> BE OPEN T0
INTERNATIONAL mspzcnou.cm 195 ENDS C‘26/A/63 15A6AEST GJH1
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1.,  — -'-- . ,,.._.1-.._._=-~, ~I‘ 1* R A P *~ CONFIDENTIAL FUR THE ACQING IINIST§§= _PEACEFUL use or NUCQEAB Exrnosryrs.The Iinister for Rational Development in submission 625discusses (a) en invitation by the
Chairman of the U.S. Atomic EnergyCommission to discuss in detail the possibility of a mutual Unitedstag,‘ _ Australian experimental program of nuclear excavation and(b) a proposal by tn. Assistant for Atoio Energy to the
n.s.i:cr;:gry§;E$2ef€:§;(tguzisit Australia in February, 1964.2. (Sir William?) Senator Spooner uggests that our first\‘ step should be to gain a full and first hand appreciation of thescientific engineering and safety aspects. He
recomsnds thatan experienced scientist from the A.A.E.C. with a geologist and scivil engineer visit the United States to assess the advantages andhazards attaching to the possible use of underground nuclearexplositions in
Australia.Viegs of Dqparjnent of Rgtgrngl Affairs.3. On 20th August, 1962, we informed the Secretary, Departmentof National Development that there would seem to be no presentreason for Australia not to explore the possibilities
of nuclearexplosions in respect of important developsent projects. At thesame tile we said we considered it desirable for the Governmentto be completely frank about its intentions and, once s decision istaken to go ahead with
theproject, to pensit inspection of theexperiiints and devices, observation of the explosions, measurementof the fallout and assessment of the peaceful value of theexperiments in economic terms by international experts.4. Dr.
Raggatt agreed at the time that a paragraph similarto paragraph 5 above should be included in the draft submission, andhe subsequently accepted a form of words proposed. However nreference to external policy considerations
appears in submission 625.These (which at this stage involve questions of international anddomestic public relations rather than defence or safety issues)are restated briefly below.uuM~‘11)i;i~<‘i’iAL



1*CONHDENTIAI5- We have qere than can dz-en the ettentten at theDeyuteent Oi Iat10le.1 Dllpent to the fact that Wm lact-ftalteg Macias relating to underground nuclear expleeians,can have extend repesoueionn When
negotiations tor e hen anmelee: feet! are at e critical etege, aqy action ma Iiptbe interpreted by the 8.8-8-R" er by internntieeel eplnlone an enettapt to evade international controls eeeld ha?! en eeat an theeaeceee er tenure et
nepttatiene.6. liewever lament our mttvee in Leweetipung theeeencnlie ené eetety 01' nnlergreumd ntelear expbeldns, A it nube euspeeted or alleged that the Mortals: plan to use Australia(es the B¢8.S-B. need to be nepecteé at
using the 1.-emote areee 0!Chine) e continue testing its weapon under the guise et lining orhrbO@-I1aIt1.ag- Even althlmgh the United State: agreed inKaleb 1961 ta lntelmafiélnl inepeetlen at all nuclear dewieee tohe need in
peeuzu @eum,§ m u.s.s.n.nxepam prepaid; fer nu eipledeae were 8 oleak m-attqpte to eeteblieh e loop-hale in a teet hen treaty.7- The Wdtei Stein I111 D dmlbt Iieh ‘S0 E Qineyeeiien 01' pemcetll.  ll I etrlotly reciprocalnae. nee-
ym». m nun mgum u5[“31am- nun-1ee(eve="‘=t-;r‘" 2...if there is sinoilar ldbeltkelytnyrielt atthenee at nuclear exploeivee vitae“ eeteguazde.anmumm a)8» It is ié that  aup&eCabinet antethatiuuwent dre£$o£ en international
agreement en test baneune tor intenatieaal tnepeettoa o  eaplpeteee and thateveg 1! en agreement hae not beenlnclaed it my be aleeireble ‘U0pong) _# inspection,  uInaennee. At the the the technical ltesion 1e sent to the
UnitedOn me!‘ hznuulksun-.[“¢"="2'%“¢°ua e progrme be eventual}; app:-wed it would beCONFlDl':.I\TIAL



\ % 3 ''_ i 1 *1 I W-CONFIDENTIALopen to iniqrnational inspection, whether or not Australia hadaccepted this as a legal obligation or not.(R.L. Harry)First Assistant Secretary,Division IV.CONF‘lDEN'i‘i;'*-L



F _OLITWARD CABLEGRAM‘ DEPARTMENT OF EXTERNAL AFFAIRS / [— -4;/§ ~ ED. o.7Ho1.‘ Dated: 101m mp:-11, 1963.1800.T08Eultralian Embassy,EAEIS.662. SECREQ. IMMEDIATE.Parliamentary Business f
Nuglearjfree ZonegnlelatedQgestions.For Minister from Tange.1. Our immediately following telegram contains text offurther question on notice regarding French testing addressedto Prime Minister by Mr. Ward on 10th April.2, I
am disposed to recommend to Mr. Holt that he writeto Mr. Haylen (reference exchange in our telegram 651) drawingattention to two questions on notice paper on same subject,saying that you will be discussing matter with French
Governmentduring your current visit, and indicating that replies you orActing Minister (see below) make to Messrs. Einfield and Wardwil1,no doubt,cover all matters in his question. would this beagreeable?3. Meanwhile, Mr. Holt
has told me that he will discusswith Prime Minister (who returns to Sydney from sea trip onMonday) possible presentation during next week of a resolutionon A.L.P. nuclear-free southern hemisphere proposal. Noticemight be
given by Prime Minister on Tuesday.R. Mr. Holt has asked that all relevant material(antecedents of this particular proposal other proposed zones,defence aspects, Australian Government statements, etc.) byassembled by
Monday as matter of urgency. Although it mightbe preferable if French testing site could be treated as separateissue, I am inclined to think it will have to be included. Itwould be very helpful,therefore,if you could let us have a
cabledreport of any discussions you may have on this matter with FrenchMinisters. Perhaps Acting Minister might want to answer Einfeldand ward questions without delay.E/MIN. & DEPT E.A.MIN. & DEPT DEFENCE. 11th April,
1963.P.M'S.SEC R/Ss LA UN ER PAC&AM AM&SP S&SEASEA EAF&ME E INF DL IC.' v"'.':'/7:1://s\\\\\
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‘_.‘QLSUBMISSION NO:COPY NO:CONFIDENTIALFOR CABINET:PEACEFUL USE OF NUCLEAR EXPLOSIVESExperiments carried out in the United Statesand Russia suggest that nuclear explosions may be used toeffect
large reductions in the cost of fracturing and/orremoving large quantities of earth and rock. From theAustralian point of view this appears to have particularsignificance in -(a) civil engineering projects such as earth—filldams, large
excavations for water storageand the construction of harbours;(b) the fracturing of large low—grade orebodies.2. The programme of experimentation in the peacefuluse of nuclear explosions in the United States (known asProject
Plowshare) appears to have achieved a considerablemeasure of success and some of the basic data required toassess the effectiveness of the technique is now available.A large amount of information is also available which
suggeststhat the radiation hazards associated with undgground ex-plosions are very much less than those associated_with_abbve-ground explosions; so much so that it appears that the Iradiological hazards will not constitute a
major bar topractical applications of the technique. Evidence availablealso suggests that the seismic and air blast effects evenwith large explosions can be accurately predicted and inany case are restricted to a relatively small
area immediatelysurrounding the explosion.5. The cost advantage of nuclear explosiontechniques over conventional methods, especially where theCONFIDENTIAL ' ' '/2



;.,KTCONFIDENTIALu ‘2'fracturing or removal of very large quantities of earthor rock are involved, appears to be so great that thereare grounds for believing that these techniques may providethe answer to the construction of
works or development ofresources which otherwise would be regarded as impracticablebecause of capital requirements or because of marginaleconomics.#. The Australian continent is well situated totake advantage of these
methods. Extensive areas aresparsely settled and there are large stretches of coastlinewithout natural harbours. We foresee the exploration ofour mineral resources as a means of attracting overseas in-vestment and promoting
decentralisation. We are not wellendowed with water resources and there will be a continuingrequirement for large water storages, particularly if thesecan be constructed in a manner which will minimise evaporation.Nuclear
explosives give promise of enabling this kind ofstorage to be made, both for deep storage facilities and inthe construction of conventional type dams.5- With the above possibilities in mind, theA.A.E.C. invited the U.S.A.E.C. to
send an expert toAustralia to discuss development of the "Plowshare" operation,the results achieved to date, and the potential of themethods employed. Dr. Gary Higgins, Director of thePlowshare Division at the Lawrence
Radiation Laboratory,California, visited Australia in March 1962 and discussedthe work of his Division with the Government officials andother interested persons. Lawrence Radiation Laboratory isoperated for the U.S.A.E.C. by
the University of California.6. On 25th October, l962, Dr. Glen Seaborg,Chairman of the U.S.A.E.C., wrote to the Australian Embassyin Washington indicating the willingness of the Commission.../5CONFIDENTIAL__ _ _ _ g ___%



*7 7 sit" s t *CONFIDENTIAL_ 5 _to send a small mission to Australia for the purpose ofdetermining whether the undertaking of an excavation ex-periment in Australia "is desirable from our respectivestandpoints." (A copy of this
letter is attached).7. On 12th February, l965, a cable was receivedfrom the Embassy stating that Dr. Gerald Johnson, Assistantto the Secretary of Defence for Atomic Energy visited theEmbassy on the llth February to ascertain
the response toDr. Seaborg's letter of 25th October. Johnson also in-dicated that he would like to make a visit to Australia inFebruary, 196e, "in the course of which he would like tovisit possible sites for plowshare experimental or
plowshareapplications".8. Clearly we are not in a position to take upthe suggestion put forward in Dr. Seaborg's letter, andequally clearly it would be premature to encourage a visitsuch as proposed by Dr. Johnson. The Australian
position isI suggest that our professional advisers see great possibili-ties in the use of nuclear explosives in Australia and believethat they can be used with minimal hazards. These con-clusions however are based on evidence
which our own expertshave not had an opportunity to examine critically forthemselves. Having in mind the potential use of this newtechnique, our first step should be to gain a full andfirst hand appreciation of the scientific,
engineering andsafety aspects. Only when these are available will we bein a position to consider whether our interest should beextended any further.9. I recommend that the A.A.E.C. should beauthorised to inform the U.S.A.E.C.
in terms of the fore-going paragraph and, in continuation of its interest in thematter, to arrange with the U.S.A.E.C. for a group of notmore than three technical officers to examine, in theCONFIDENTIAL ' ' '/L‘



iCONFIDENTIAL_ 4 _United States, all the evidence relating to the use ofunderground nuclear exploration for peaceful purposes,and to assess the advantages and hazards attaching to theirpossible use in Australia. It needs an
experienced scientistfrom the A.A.E.C. plus a geologist and a civil engineer tomake the examination. l10. If this recommendation is approved, theA.A.E.C., in consultation with the Department of NationalDevelopment, would seek
the assistance of other CommonwealthDepartments and Authorities in selecting the technical ex-perts and would ensure that all interested CommonwealthDepartments and Authorities were kept fully informed sothat they could, in
due course, make their own contributionto any further consideration of this matter that mightresult from the proposed technical examination.W.H. SPOONERMINISTER FOR NATIONAL DEVELOPMENTCONFIDENTIAL



COPYUNITED STATES ATOMIC ENERGY COMISSIONWASHINGTON 25, D.C.October 25, 1962.Dear Sir Howard:During the last two years members of the UnitedStates Atomic Energy Commission staff and the staff of
ourlaboratory at Livermore, California, which is operated bythe University of California, have had numerous conversationswith Australian representatives regarding our Plowshare Pro-gram and, in particular, the feasibility and
desirability ofconducting nuclear excavation experiments in Australia. Onthe basis of these discussions, particularly those withDr. Gary Higgins on his visit to Australia in March 1962,we have the preliminary impression that there
may be projectsin Australia that could be conducted in a manner to providevaluable technical data and at the same time accomplish ex-cavation which might have potential value to Australia.Further, as a result of recent
conversations, we understandthat the Australian Atomic Energy Commission would appreciatereceiving our general reaction as to whether it might befeasible for the United States and Australia to collaboratein the development
and execution of any nuclear excavationexperiments in Australia.Although,as I am sure you appreciate, the Commissioncannot commit itself to undertaking any specific experimentwithout further study, we would be fully prepared,
shgulddyourGovernment so desire, to pursue discussions with your represen-tatives on a more detailed basis. In these discussions thetype of experimental program that might be of mutual interestcould be explored. We would
also be pleased to discuss otherpertinent aspects of the problem including the nature of inter-governmental agreement that would be required, should ourGovernments decide to proceed in earnest on this matter, andhow the
responsibilities for health and safety might beallocated. These discussions should enable us to determinewhether the undertaking of an excavation experiment isdesirable from our respective standpoints.Accordingly, should your
Government wish to proceedfurther in developing this subject you may be sure that thematter will receive our most sympathetic and earnest attention.If you have further questions on this subject pleasedo not hesitate to let me
know.Sincerely yours,(Sgd.) Glenn T. SeaborgChairmanHis ExcellencyThe Honorable Sir Howard BealeK.B.E., Q.C., AmbassadorEmbassy of Australia1700 Massachusetts Ave., N.W.Washington 6, D.C.i ——l



DEPARTMENT OF EXTERNAL AFFAIRS "“ '. Li L19OUTWARD CAB LEGRAM:GS 0.3134‘ Sent: 15th February, 1963T0:L1800Australian Embassy i7 ;L€) 1/ //EASHINGTON. ' / O / 0349. CONFIDENTIAL. r 4r/Plowshare.
ézf//////rkqy klglYour 395. '(l) Discussions arising out of Dr Seaborg's letter arestill proceeding at Ministerial level and an early indicationof the Australian Government's position is expected. Untilthen it is most important that
possible Australian interestin Plowshare experiments should not be the subject of anypublic disclosure or press comment.(2) In particular there should not be any publicreference to a suggested visit by Dr Johnson or any
otherPlowshare expert in advance of the Australian Government'sreply.(3) Grateful if you would seek United States co-operation in this respect.ai-MIN.&~.DEPEl‘ E.A.MIN.I/0 A.A.E."C.A.A.E.C.P.M.'s DEPTSUPPLYNATIONAL
DEVELOPMENTP.M.'s l5th February, 1963A/Ss EHO PAC&AM AM&SP S&SEA EAF&ME E INF».///1. 4» ¢, ‘r2%,5’,1~;\;~§_3§.““_ ~;- \1/5»€ Z3,-‘\‘\~.\\\\4\_ _...\A \\§‘_.1. .“.\.-““ ““\ -.»* \ ‘\~§\\<\:.‘ *'4



.§\t IL A ... ,1 I ;~'f"' "‘o 17%"?»~» COMMONWEALTH or AUSTRALIA‘iE‘, ¢nox In. G.F.O., cAuu:RnA. DEPARTMENT OF NATIONAL DEVELOPMENT.'rn.I.anAu|s= mwntv; cuuazmu. "~91  PTELEPHONE: MI. __( F r-;f - '\~
ARKESI' ' ~/ , ‘Q’.m REPLY ou01'£= 62/1911  ' i '  ", CANBERRA‘ A'c'T'‘4 FFR1GQQ :;§ 13th February, 19CONFIDENTIAL: ‘ Z;Q>/,¢>/#0 ,4?The Secretary,Department of External Affairs,CANBERRA. .. A.C.T.$5. P4%)%'9E
REPROJ CT PLOWSHAReferring to cables from the Australian Embassy,Washington, Nos. 338 and 395, the position is that I havecleared a draft Cabinet Submission with the Australian AtomicEnergy Commission, the Snowy
Mountains Hydro-Electric Authority,and all interested Departments but that the Minister still hasreservations about the recommendations in the draft Submission.The Chairman and I are to have a discussion with the Ministeron the
subject on Friday, 22nd February, and there is littledoubt that a Submission will be filed in the week following.2. In the circumstances I suggest that an interimreply to the two cables referred to above might be made onthe following
terms :"It is expected that the proposal outlinedin Seaborg's letter of 25th October, 1962, regard-ing co-operation on Project Plowshare will come be-fore Cabinet shortly and a reply will be sent assoon as possible thereafter."3. My
own opinion on the proposal that Dr. Johnsonshould visit Australia in February, 1964, is that it is highlyimprobable that the visit could usefully be made at that time.Even assuming the Cabinet Submission were filed and
approvedin its present form, it would not be possible, in the timeavailable, for the necessary ground work to be done in theselection of "possible sites for plowshare experiments orplowshare applications."4. However any
observations on these lines may beleft over for further consideration after Cabinet has consideredthe matter-5. A copy has been forwarded to the Prime Minister'sDepartment, the Atomic Energy Commission, and the Department
ofSupply.(H._G. RAGGATT)Secretary63II



 ,,*,~§-— ’_~:~ ~— %—' ’ * " '“’ ’ *‘ " ' """DEPARTMENT OF EXTERNAL AFFAIRS1 INWARD CABLEGRAMED. I.3868.DATED.1810.REC'D.2030.FROM.AUSTRALIAN EMASSY,WASHINGTON.395- CONFIDENTIAL.FOR
A.A.E.C. -PROJECT PLOWSHARE.FURTHER TO OUR 338, DR. GERALD JOHNSON, ASSISTANTTO THE SECRETARY OF DEFENSE FOR ATOMIC ENERGY, VISITEDTHIS EMASSY ON 11TH FEBRUARY TO
ASCERTAIN RESPONSE TODR. SEABORG'S LETTER OF OCTOBER 25TH.2. JOHNSON WAS INFORMED THAT A PROPOSAL FOR UNITEDSTATES-AUSTRALIAN COOPERATION IN PROJECT PLOWSHARE
HADBEEN THE SUBJECT OF CONSIDERABLE INTER-DEPARTMENTAL STUDYIN AUSTRALIA AND THAT RECOMMENDATIONS HAD BEEN MADE WHICHNOW REACHED THE MINISTERIAL LEVEL.3. JOHNSON,
WHO WAS FORMERLY DIRECTOR OF PROJECTPLOWSHARE AT LIVERMORE, STATED THAT HE WAS PROPOSING(SUBJECT TO AUSTRALIAN CONVENIENCE) INAFEBRUARY IQQQ TOMAKE A VISIT TO
AUSTRALIA QF SEVERAL WEEKST'DURATION,IN THE COURSE OF WHICH HE WOULD LIKE TO VISIT POSSIBLEWSITES FOR PLOWSHARE EXPERIMENTS OR PLOWSHARE APPLICATIONS.JOHNSON
EMPHASIZED THAT A GREAT DEAL OF PLANNING WOULDBE NEEDED BEFORE ANY EXPERIMENT COULD BE CARRIED OUT.THIS PLANNING WOULD COVER ENGINEERING, ECONOMICS,ENVIRONMENTAL AND
HAZARDS ANALYSES.N. JOHNSON STATED THAT THE GREATEST POTENTIAL FORNUCLEAR EXPLOSIVES APPEARED TO BE FOR EXCAVATION ANDDAM-BUILDING PURPOSES AND HE LINKED THIS WITH
AUSTRALIA'SNEED FOR EXTENDING ITS WATER STORAGE CAPABILITIES.MIN. & DEPT E.A.MIN I/C A.A.E.C.A.A.E.C.P.M'S DEPT. 12TH FEBRUARY 1963.SUPPLY. ,NATIONAL DEVELOPMENT.P.M'S.Ll? ’llTH
FEBRUARY, 1963.12'r1~1 FEBRUARY, 1963 .A/Ss EH@ A PAC&AM AM&SP S&SEA EAF&ME INFIC. \\ §‘§E:\§.\\\\< ‘;_:>_‘§§\-\\ . -§\_;\\\.....§)‘\_,.\ \\\\\ ....}§\§\,;‘_:_\§_\_-.--““ . .. *:‘_>‘-*“\\§§l~“ ' ?‘-‘-§k;.-9 \§\‘.~"\  “~\:\§::;\ .“.
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hW3“,PROJECT PLOW5 HAREPLEA5E SEE CABLE 338 FROM WA5HINGTON AH)UT PLOWSHARE STP I ASSUIETHAT YOU AVE DISCUSSED THE MATTER WITH DR RAGGATT AND THAT YOUHA ARE AWARE OF
THE DIFFICULTIES IN GETTING AN EARLY REPLY STPWOFESSOR BAXTER AND DR RAGGATT HAVE REQUESTED AN INTERVIEWwmf frm: zamrsfrzn wrru A VIEW T0 ARRAGING FOR EARLY CONSIDERATIONor 1%
MATTER BY CABINET STOP on: ARE HOPEFUL THAT wr: WILL BEABLE T0 5END A REPLY T0 ma 52:Aa0Rc,s LETER wrrnm A mum sropcannyyl. 11-' YOU wouw Annmommv »/PLPLPLPLPLPL -’s?FROM GRATEFUL XF+
IF YOU WOULD P1-SSECI /3.4 PMIN PLN OKGRAEFUL IF YOU WOULD ARRANGE FOR ONE OF YOLR OFFICERS TO DRAFTA SUITABLE REPLY STOP REGARDS VII‘(CNI-‘RH 338) I



 77 WI1-xx asscoui'1m:m'1A1. nouns: re 44.2.5In sums? nus (LAD)-Z) '1'0 2 A cnnmm‘ M1796l@FERECE NPIESSAGE 338 FROM WASHINGTON, REPEATED SUPPLY ASR4 163.THIS DEPARTMENTS COMMENTS ON
SEABORG ‘S P LOUSHARE LETTERWERE DESPATCHED T0 YOU ON 3RD DECEMBER LAST. ASSUME YOUWILL REPLY TO WASHINGTON.qQ1»Qn_-<1~,-/i  mm nus 1545 s.2.ss nc W11 U0 Q A2 ll@‘,l‘_§\‘,‘lA}-=?A*.(-
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‘ P.>5 .IDEPARTMENT OF EXTERNAL AFFAIRS ‘ INWARD CAB LEGRAM/49¢ti;'$§l\'1.MT 1 . 3207 FROM: Dated: kth Fgbruary, 19631 O5Rec'd: 5th February, 1963Australian Embassy, 1031WASHINGTON .338.
CONFIDENTIAL.» MRepeated Timbs A.A.E.CProject Plowshare.On Hth February State Department and U.S.A.E.C. enquired §when they might expect Australian reply to Seaborg‘s (U.S.A.E.C.chairman) letter of 25th October,
1962, regarding ProjectPlowshare co~operat1on.Please advise.MIN. & DEPT E.A.MIN. I/C A.A.E.C.A.A.E.C. (T/T S)P.M.'s DEPTM.'s 5th February, 196s§Ef ~\A/e-'5 ER@ PAC&AM AM&SP S&SEA EAF&ME INF
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‘T- ,~;‘:>;¢fT33\'\ H Yl‘ e -1  AUSTRALIAN ems/ussy < WASHINGTON, 0. c. s.wlemorandurn No,lLlQ[62_ 28th, December, 1962xy"T\~3 JANI9638uY(4\/”'1T"' ~‘@3‘“ =4,_IF_'—k: »_ J5." ' ' ’ I_. _ ‘F,The Secretary,Department of
External Affairs,CANBERRA, A,C,T.——->UNITED STATES JKTOJIIO :lN1*P.GY CO2-‘HJISSION: P1’.OJrlCT PLUWSHARE MEPOHT5,LFurther to our memorandum 1.168/62 of 12th, October, we enclose __’-’v€UCBL 5675
for the Premier's Department, Perth, T!2, This publication completes the order contained in your nemorandumw@_730, 852/10/4/13, of 12th, Jeptember,’ / aqé-MLQ -, x, \ ;7 E.C.L. CATLING°. , , LIBEARIANK m(¢m.L
1’/'/“W(“IE1““r-¢<, 5"n‘L_ (P /I /65 I‘\\\\\ K . V’ ”



Ar  \ 1y 'WA_ PREMlER‘S DEPARTMENT'”““%, PERTH/' %.§1r-tn: ' 3:\\& 3; ‘M /Ir/-,1»R fl}  “H ‘m Q 114th December, 1962.A‘: . ,Dear Sir, QQR‘ . ‘eff’-ar*MYour letter dated 6th instant, referenceNo. 720/10/10 duly received.We
are passing on to the Under Secretary,Department of Public Works, Perth, the booklet Part Vin the Plowshare Series, and we thank you for yourcourtesy in forwarding this publication.Yours faithfully, DIRECTOR,cIv
EMERGENCY SERVICE.ACTING SECRETARY,DEPARTMENT OF EXTERNAL AFFAIRS,CANBERRA.(1DJ"A
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. CR/AH E 7"?}Dear Sir,DEbPATCHED~-10501962 ’q 720/10/106th December, 1962.Further to our memorandum No. 852/10/@/13 of... 22nd October, 1962, please find enclosed a copy ofUCRL 5679 as requested by the
Department of Public works,Perth.(M. J. on)f t tThe Under-SecretaryThe Premier's Deparénent,PEQTH. W.A.



CONFlDE.NT]A1_17»720/10/10.Dooonhor J, 1962.‘rho 5oorotary,__Daportmont of Iiationol Dovolopbnt, LQ2!-'8§;Q!l ELWIDQPU‘1. I rotor to your aouorouda of 19th and 29thlovonhor forwarding for qr oounont a roviaod draft oi‘o
cahiaot anhaiooion and aoao minor amodnota thorotmI aoto that tho roviood draft propoaod tut tho roply toDr. Soahorg oi‘ tho U.S.A.E.G. ohonld ho oont lhrongh thoAabooaador in Woahingtoht2. I do not think paragraph 21 of tho
onbaiaaiooadoqootoly rotlooto tho conaidoratioha roiood proviooolyby thia Doportmout and I ouggoat tho tolloviog rod:-aft:”i'hooo aoiontitic and ocooooic ooaaidoratioooooido, tho Dopartuoht of Rxtornol Atroiro ad-viooo qoito
rightly that in oortaio oirooaotoaooapolitical argthto oool ho of ovor-ridigg.iaportanoo. ‘rho Dopartaoat or lxtonal A iropoint; out that tho history oi‘ oogotiationa roa-a troaty auoponding auoloar ooopoaa toata haoohooa that oa non
oooaaiono tho Soviot Uaioahao ohoooa to argao that propoaalo for poaooralnaeloor oxploaiona an aoroly a cloak for attoaptato oatahlioh a loop-holo ia a toot hon troaty.Bocahoo of paat Soviot roaotioha, thonotoro, thoDoportnoat
ot Extonol Affairs odviaoo that coo-oidoration or propooala tr co-oporatioh in Pl-oioct"Plooaharo" ohoald not ovo:-look tho aoooosit; ofpaying oloao ottontioo to tho poaitioa roa attho tiao on tho auoloor toot hoa qbotioa.
thatDopartaont alao oohaidora that, it o dooio oa iotokoa to go ahoad with tho projoot, tho Govorn-Itahoulcl porait intor alia iaopootioa or tho oxploo-ion oud tho doviooo, Ioaooroaont or tho roll-outand ooooaoaont of tho poaootul
valoo or tho oxpor-iaohto in ooonoaie toraa hi iatornatioaal oxportalat tho iovitatioa of tho Aaotraliaa Govo:-out.‘3- '£iitht:- this roviaioo, tho aahoioaion would hoacooptahlo to this Dopartuont.(R.L. Harry),Acting soorotary.. -
L”WWDEN5/\ . ._ _ , ._= ‘I,5»aw



if WTELEPHONE: sz ozsu 1  V ;01.L_h‘TELEGRAM5:  é,.. -' ' 5, _ ..PO‘::;RE:ZLBBc<,Z:(R;EBBU  E 1» = ..<"'~ iv’. .G.P.O.. MELBOURNE. 3'  QM,‘ R~ 44/2/5-"H4ti‘ commonws/<\.'r|<| OF AUSTRALIA‘ .DEPARTMENT OF
SUPPLY/D  ass SWANSTON smearQ-‘ Ft,“ MELBOURNE ClGQDEWQ " (I O 30th November, 1962.\ CANe'5","§‘-/’ °"‘+§,/ 6Secretary,Department of External Affairs.CANBERRA. A. C. T.NUCLEAR EXPLOSIONS FOR LARGE
ENGINEERING WORKS -"OPERATION PLOWSHARE“.The letter from Dr . Seaborg, enclosed with yourmemorandum of 8th November, has been examined, and the followingcomments are offered.The possibilities raised by Dr.
Seaborg are, in effect,the same as those already encompassed by the draft Cabinet Submissionrecently prepared by the Department of National Development, and whichwas submitted to this Department for comment. Our
comments on Dr.Seaborg's proposals are therefore the sa.rne as those given to theDepartment of National Development, and for your information copiesof the relevant correspondence are attached.In general, we would be
interested in participating inany discussions which might be held on the type of experimentalprogramrne to be adopted, and we would be particularly interestedin the Health Physics and Safety aspects of any proposed work.
Inthese latter areas, as pointed out in the attached papers, the experienceof the Atomic Weapons Tests Safety Committee which at present advisesthe Minister for Supply on such matters could possibly be of value.This
Department is not in a position to comment on thedesirability or otherwise of the type of project so briey outlined byDr. Seaborg; this is a matter for the Department of National Develop-ment. No scientific or technical information
has as yet been adducedwhich would enable an assessment on these bases to be made, but shouldsuch information become available this Department would be preparedto offer comments if requested. 0/ 17/L / r‘/(;r.L.
KNoa=*r)-""“SECRETARYL4//v ____W  gt teas we   :7?£?£NT@»i%L_ 7 __.A.
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_ _7  _ 7 ___~--@?"iEii7Ei\3T§»@.~;In the conduct of an actual czpnrilont, the AtmicWeapon: Tact: Safdty Gcmulttoo would ho culled uponta ensure that the up-cad catchy criteria are hair»;nut. This Oomittu has accumlntod nah
qtportknowledge in this IpOG1l11lOd eld in lamciaing it!nnpomibihty for tin hnalth and safety of the Australianccnnnity in molar woapon explosions in this ccuntrycarried mt by the United Kinda.‘I trust that yam will be helped by thin
ohbomtion ofmy oarlinr luggoltin.Your Jinn:-011,(J’.L.II01'I)SourotaryDr. H.G- Baggatt, C.B.E.,Secretary,Deparhnent of Rational Devolopnent,25%-A=.§_-3‘.-.I ‘s\' ”T‘a"\(<'».‘“'\_ ‘_)\\-J; 5 ' _F1‘-£3



 H CC" 6/“ E' -  . .-‘-1’.1. 1' q;{§g§§a ¢€o_Z: , COM MONWEALTH OF Aus-rRALxA.' poxm, G.P.O..CANEERRA. DEPARTMENT OF NATIONAL DEVELOPMENT.  -V ' CANBERRA, A.C.T.62/1911(2) W1’ K 5th October,.1 -»IN
REPLY OUQTF: DENTIAL: it m tCONFIDear Mr. Knott, -4_:"Nuclear Explosions for Large Engineering Works.In your letter of the 14th September,you refer to the Atomic Weapons Tests Safety Committeeand suggest that if we
get to the point of planning an ~actual experiment this Committee might be called uponfor advice.tonsWhilst not wishing at this stage to rejecthis suggestion it would seem to me that as the functiof the Safety Committee relate to
Atomic Weapons Testsand not generally to nuclear explosions, the properCommittee whose advice should be sought is the NationaRadiation Advisory Committee. In any case I assumethat if reference were made to the National
RadiationAdvisory Committee it would be within the competence othat Committee to seek the co-operation of the AtomicWeapons Tests Safety Committee.1fWith this thought in mind and after consutation with the Atomic Energy
Commission, the followinsentence has been added immediately preceding paragrap20 of the draft submission which has now been sent tothe Minister for National Development for his conside1..8htion.ra"The safety aspects of
any proposed experimentwould be subject to the fullest consultation withand prior endorsement by the National RadiationAdvisory Committee, a body appointed to advisethe Government through the Prime Minister onmatters
concerning the effects of ionising rad-iation on the Australian community."I trust you will find this a satisfactory addition.The incorrect reference to Woomera has been, ______W _ amended.Yours sincerely,ti c\_/J’itQ\“ My H ti M)
"(H. G; RAGGATTSecretary 'J. L. Knott, Esq., C.B.E., aSecretary, fDepartment of Supply, yf339 Swanston Street MMELBOURNE, CYssas’;‘Z’,/v_j/la‘?\Y>37».o -\ //>»//I



T<iIé1‘12*§1.. __fl1x1*1130, ~~.~- - +7 l.- ‘ W}Q - R. 44/2/5,/—'-~<51 *ca <1 Elm a .. '  1 lg ‘~ V \ Q W ,. W&_j’//‘kJ5?/ .14th September, l96Z.'Dear Dr. Raggatt,_ NUCLEAR EXPLOSIONS <EUR LARGE ENGINEERING
\\;'OFK_S< Sorry for the delay in replying.' An examination has now been made of the draft .Cabinet Submission forwarded under cover of your letter of V> 25th July, relating to the possible employment of Nuclear '' Explosions for
Large Engineering Works. (Your referencels 62/1911(2)).This Department supports the recommendationcontained in paragraph 22(a) of your ‘draft submission, thatinterest be expressed in the planning, etc. , of a
"Plowshare"experiment. However, !h"¢1‘¢ are one or two matters ofprocedure which call for comment.Firstly, this Department would certainly bepre pared to provide rcpl'ese1'1i;:".t‘.o1'1 on the "Technical"Committee which you
propeszz ghoulrl assess the advantagesand rlisnivantages of p2'OC6O~.1i‘.“._{‘j further with the Project -indeed, t‘:i1-r;:;'.: the scientific 1~;,-.n-sledge and resources ofthis Ilepartzncnt, I fc :1 we c;-$1.‘-. contribute signicantly tothe
success of any Project along the lines proposed.While we are not unfamiliar with the majorissues of international and national policy which might ariae,this has been in the Defence sphere and it is probablyappropriate that we
should not be ro presented directly onthe smaller "Policy" Com::.i,;.;ee. I-Tawever, you may beassured of our readiness to :_:.=L at this Committee in everyway.I \=.'c,u1:l point out that, in the conrluct of AtomicWeapons Tc.-.~'...
Ly. Australia, the Minister for Supply set upa special Committee (The Atomic Weapons Tests SafetyCommittee). to advise him on Safety aspects of conductingtrials involving nuclear explosions. This Committee, whichis still
active, and oi which the present Chairman is ProfessorTittez-ton, also had the responsibility of clearing or refusingclearance for each explosion, and in the exercise of its functions,D:-. H. G. R:-zggatt, C. B, E. , 1Secretary, - a
\’Department of National Develcpr-cr4:',‘s\ f—\CANl;"-TERRA.   i ~ _ =- /" ‘I  ‘ I\./ ""'—--"' --*~~~—-.__.,.... -‘- , ~""I7>~  __ _ V _ ,_ .i



f 1 ’ “" ' ’ “ ’ ‘‘ . ...<\r"'~.Y""' v“1 i,,..'v¢~\:f;v,]‘:__-1:‘.‘.>‘M E \\J$\_)\y‘ Dzhas built up a. very high level of expert knuwle-:1ge in tlus' spetialised field. I thsrrnfore sugges‘: that, if matters' proceed to the point of planning an actual
experiment, theSafety Committee might be called upcm for similar services,to this Project.S”One final con’ meat involves a matter ef fact -in line 3 of paragraph 4- of tha draft submission reference ismade to Woomera as the site
of abovcground nuclear explosions.Although for security reasons we have not been anxious to stressthe diffurence between the two places, the re£e1::--nce should be toMa:-alinga. not Woop:era. 'Ynur 5 sincerely,4\‘.- ;‘ _ _;.
(J.L.Krmtt)Sccretarv.,4.._:,{,-N.-<E~11“? . -__» _-1"-j_ 1 7*far \E ‘1 ; __'\\r__,___, _ __, _______‘ v__ _ _ > _____ ,_ _ __ _ ._...___ ___...v,_~~_._._ _ _>__ __ _ _ __ 7 Wjé. _.__ W... ___.___._.,--.--_-y---r--»-—r1lMaI5Q1}



i F0? Nu.‘Fig?! ‘_ ‘ I- " =.' 1- -+","‘@"\‘.Tf.._ if ’~f~\>*»-1-"-‘~/-='AUSTRALIAN EM BASSY,In reply quolc Nu.WASHINGTQN. D.C.Memorandum No,l§22[62 27th, November, 1962r??? “ L   $5 1%‘ \I  3 DEC 192 ’;,,lH!!J;"=? .The
secretary, Department of External Affair, N3’CANBERRA, A,C,‘1', Z9 é@/5?.§\‘“»UNIITED STATES ATOMIC ENERGY COLI1v1ISSION: PROJEBT PLOWSHARE REPORTSFurther to our memorandum ll68/62 of 12th, October,
weenclose UCRL 5679 for the Premier's Department, Perth.£2 . "  )  /0: WW"<\"*'SM”e,



I4pox 1» G.r.o..cANa£RRA. .;~"5‘§ARTmsu'r OF NATIONAL DEVELOPMENT.3.22:5‘; :31-ntv; CANBERRA. '. ' - "1 ,$‘bP‘RKEs'- ' ‘  " CANBERRA, A.C.T."' "my °u°Tz’62/1911 2 9 NQV 1952 : 29th November, 1962.Lo‘7Kw’/‘*1
“W{‘&7%=’é‘:;‘ *’\A  i ~ _ _:  -1-Icommonwsmxn oF Au5'I'RAI-IA-\"\ »  Is 1”"CONFIDENTIAL: The Secretary,Department of External Affairs,PARKES. .. A. C. T.OPERATION PLOWSHARFOn 19th November, 1962, I sent you a
reviseddraft of the proposed Cabinet Submission on this subject.2. I have received some comments on this draft fromthe Australian Atomic Energy Commission which are not onlyacceptable to me but which I think you will agree
improvethe presentation from your point of view. The relevantcomments are -Paragraph 19, line 7, replace "guarantee"with "satisfy itself concerning".Paragraph 2 of the draft letter to theAustralian Ambassador, replace with
thefollowing — "The Australian Governmenthas considered this matter and notes thatnuclear explosions appear to have promisingpractical applications and that there appearto be localities in Australia where worth-while projects
could be developed and whereradiation and blast hazards would be minimal.Last paragraph of the draft letter to theAustralian Ambassador, amend line 6 to read -"aspects of the use of nuclear explosions forpeaceful purposes
and thus ....."3. I would be grateful if you would expedite youron the draft Submission."'* '”" "e ~-~ —’~~comments,/ /f§/7Q4u1 9¢:f' (H. G; ' RAGGATT)/L‘lA}’ Secretary§:“kw i/D-,4»
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#1I ' *_'Q m_I ~ 2-"_R 0 7 _ .  2oA°// DLCONFIDENTIAL COMMONWEALTH or Ai,’41 +~ eUSTRALIA.DEPARTMENT OF NATIONAL DEVELOPMENT.BOX N7. G.F.°-. CANBERRA: ATDEV; CANBERRA.TELEGRAMS N ‘Q V 7
> PARKEs'TELEPHONE 1 M D,IN REPLY QUOTE:04'vi/ mi §\‘\\62/1911  J M } ~41 43.’) CANBERRA, A.C.T.2 U, NOV W ‘*2 A1 9 NOV 1962s"’4,;;cA.'\‘S.‘\-\R"The Secretary,Department of External Affairs,C a n b e r r a ..
A.C.T.OPERATION "PLOWSHARE"Further to my memorandum of 12th November1962 on this subject, attached is a revised draft ofthe Submission. As you will see, the draft nowmakes reference to the letter from the Chairman
of theU.S.A.E.C.2. I would appreciate your early comments./H’-;/?C~<,4»4(H.G. Haggatt) -Secretary



DRAFTFOR CABINET:CONFIDENTIALIntroductionNUCLEAR EXPLOSIONS FOR LARGE ENGINEERINGPROJECTS4lGovernment'sthe United Slarge-scaleis defined amight be adoelopments.The purpose of this submission is
to direct theattention to a technique being developed both intates and Russia for applying nuclear explosions toengineering projects. Its relevance to Australiand recommendations are made concerning measures whichpted to
ensure that Australia is kept abreast of dev-Project "P10 "2-itiated a scplore possibare :-(*1)(b)(<=)(<1)(6)3.and much ofavation projthe techniqucarried outrecent exploThe head ofwill be feaswshareIn 1957 the United States
Atomic Energy Commission in-ientific programme known as Project "Plowshare" to ex-le civil uses of nuclear explosions. Possible applicationscivil engineering projects requiring the removalof earth and rock on a large scale;the
fracturing of large low-grade ore bodies;electricity generation using either the energyof the explosion or geothermal heat made avail-able as a result of the explosion; _recovery of oil from oil-bearing shales and fromtar-sands;a
variety of scientific studies.The programme has achieved a considerable measure of successthe basic data required for application to practical exc-ects is now available. A large amount of experience withe has been amassed
from underground nuclear explosionsprimarily for weapons testing purposes and from a moresion planned solely for the purposes of the Programme.the research project considers that large excavation projectsible within three to
five years.g 34$



CONFIDENTIAL: 2-Safety Considerations:4, While substantial radiation hazards are associated withaboveground nuclear explosions, such as have been carried out atMaralinga, these are very greatly reduced in the case of
undergroundexplosions. In addition to the flash radiation hazard being re-moved, the radio-active debris is largely or completely containedin the earth materials in such a way as to be essentially unavailableto flowing water or to
plants and animals. In addition, attempts arebeing made, with considerable success, to produce explosives spec-ifically designed to reduce the amounts of residual radio-activity.As a result of both these factors the residual radio-
activity shouldbe low enough to allow access to the crater within a few days of itsfonnation. It seems that the radiological hazards will not constitutea major bar to practical applications of the technique.5. Other causes of concern
are the seismic and air blastwaves and these are likely to be most important in assessing thefeasibility of proceeding with a given project. As research continuesit should be possible to predict the effects of seismic and air
blastwaves with accuracy, but in the first instance it would be desirableto confine projects to unsettled areas. Indications are that evenwith an explosion as large as 10 megatons damage to structures andwindows will be negligible
beyond about 20 miles radius.egg6. On very large projects excavation costs using nuclear ex-plosives will probably be of the order of one-tenth of the costsusing conventional methods. Estimates for the duplication of thePanama
Canal indicate construction cost of $1,850 million by conven-tional means against $130 million using nuclear energy.7- Nuclear explosives have application to engineering projectsmainaly in cases where the works require the
removal of very largequantities of earth or rock. The method is more costly for smallerworks and will not replace conventional methods in these cases. Thesignificanw of what is meant by "smaller" and "very large" in thiscontext
may be gauged by reference to two works of the Snowy MountainsScheme. Tooma Dam has a volume of earth and rock of about 1 millioncubic yards; the Eucumbene Dam has a volume of 9 million cubic yards.



CONFIDENTIAL. 3.To excavate 200,000 cubic yards by nuclear methods would cost about£2.10.0 per cubic yard, which would be twice the cost of normalmethods. The cost of excavating 10 million cubic yards by
nuclearmethods would generally be less than by conventional methods. Forvery large excavations of the order of 100 million cubic yards nuclearcosts would be as low as 4d. per cubic yard. It is confidentlyexpected that this
method will provide the answer to the constructionof works or the exploitation of resources which would otherwise be reg-arded as impracticable because of capital requirements or because ofmarginal economy.Siggificance to
Australia:8. It is the project which could not be contemplated (phys-ically or financially) under normal circumstances which might be ofgreat advantage in the development of remote areas of Australia.Possible applications are in
the excavation of a harbour (for theshipment of minerals), the fracturing of large orebodies, the con-struction of a dam or the excavation of a water storage.9. The Australian continent is well suited to take advantageof these
methods. Extensive areas are sparsely settled and thereare large stretches of coastline without natural harbours. Ourisolation makes our economy closely allied to shipping and we foreseethe exploitation of our mineral resources
as a means of attractingoverseas investors and promoting decentralisation. We are not wellendowed with water resources and there will be a continuing call forlarge water storages, particularly if these can be constructed in
amanner which will minimise evaporation. Nuclear explosives givepromise of enabling this kind of storage to be made.10. Since in populated areas applications of the method arelikely to be limited by the seismic and air blast
damage to buildings,projects can be contemplated in unsettled areas which must be ruledout once appreciable settlement has occurred.11. Australia could have much to gain from having the earliestpossible access to use of the
technique.



“#1CONFIDENTIAL: 4. Recent Visit lly Director of Plowshare:12. The U.S. "Plowshare" programme is unclassified and theU.S.A.E.C. has expressed its willingness to make available all in-formation to the A.A.E.C. However, the
subject is not only in-trinsically highly technical but its application involves considerableprior work in a number of fields such as geology, meteorology,biology, etc. Also, requirements are different from one type of app-lication to
another and from one location to another.13. With the above in mind, the A.A.E.C. invited the U.S.A.E.C.to send an expert to visit Australia to discuss development of the"Plowshare" operation, the results achieved to date, and
the potentialof the methods employed. Dr. Gary Higgins, Director of the "PlowshareDivision at the Lawrence Radiation Laboratory, Livermore, California,visited Australia in March 1962 and discussed the work of his Divisionwith
Government officials and other interested persons. The LawrenceRadiation Laboratory is operated for the U.S.A.E.C. by the Universityof California.14. Dr. Higgins said that criticism had been directed at the"Plowshare" budget on
the grounds that there was no scope or need toapply nuclear explosion excavation techniques within the United States.He admitted that this criticism was partly justified, at least on ashort-term basis. However, he felt that
Australia appeared to be acountry which could make almost immediate worthwhile use of the nuclearexplosion excavation technique.15. The opportunity was taken to explore with Dr. Higgins meanswhich might be adopted to
ensure that Australia is kept abreast of dev-elopments in Operation "Plowshare" because of their possible relevanceto Australia. It was generally felt that the most effective methodwould be to develop an arrangement whereby
Australia could be given theopportunity to examine at first hand the Plowshare work in U.S.A. and toconsider, in the light of such examination, whether or not there wasscope for the technique and its application in this country. If
wewere satisfied as to the political, technical, safety and economic out-come, then we might consider arranging with the U.S.A. authorities tocarry out an explosion in Australia.



CONFIDENTIAL: 5-16, Nuclear explosion excavation technology is now far enoughadvanced to guarantee that the excavation resulting from an experimentalexplosion will be usable for the pnrpose for which it was designedeven
though it may not be possible to forecast its exact shape anddimensions.17. If an excavation project were to be carried out in Australiaby the United States under the Plowshare programme both Australia andthe United States
would stand to benefit. Australia would gain inval-uable technical experience from its association with the work and wouldbe left with a usable asset. The United States would further itsscientific knowledge - this being the aim of
the Plowshare programme -and at the same time would achieve its desire to produce works ofpractical value. From the U.S.A. viewpoint such a project might havethe third advantage of being adjudged satisfactory under the
stringentrequirements of a foreign country. The corollary is that U.S.A. mighttake even more care than Australia to ensure the complete success of thework.18. Although a harbour excavation would seem to be the
mostappropriate and most effective initial work, enthusiasm could welldevelop for a large water storage or minerals project. Harbour siteswhich would be worthy of investigation would be Scott River (spongeiron) in W.A.; a port -
possibly on the W.A. coast between Cape Prestonand Onslow - to serve the extensive iron ore deposits of Hamersley Range;Bayley Point on the Gulf of Carpentaria to serve the Constance Rangeiron ore deposits in
Queensland.19. Australian association with a works project, assuming priorexamination and investigation of all preliminary aspects proved satis-factory, could take several forms. A satisfactory one, in so far asthe objectives
outlined above go, might be for the United States to begiven, under its Plowshare programme, responsibility for the planning,financing and execution of the work with Australia participating to theextent necessary to guarantee
feasibility, safety and success. TheAustralian contribution would rely upon the use of existing Australianscientific and technical organizations.



4'"/J4/\ CONFIDENTIAL: 6620, It is necessary to appreciate, however, that the interestof the United States would probably not continue beyond the stage ofthe creation of a rough excavation. The work would need to be
completedby Australia and this might involve committal to substantial expenditureparticularly if, in the case of a port in a State, there was a call forberthing and wharf facilities. In other words, if the Commonwealthaccepted the
responsibility for a project of this nature in a Statethere might be pressure for the Commonwealth to complete the projectto the stage of a workable asset.21. With regard to nuclear test ban negotiations, the Departmentof External
Affairs advises quite rightly that in certain circumstancespolitical arguments could outweigh the economic and scientific advan-tages which could be derived from Plowshare. However that Departmenthas also expressed the view
that there would seem to be no presentreason for Australia not to explore the possibilities in respect of im-portant development projects.Letter from U S A E C22. On 25th October 1962 Dr. Glenn Seaborg, Chairman of
theU.S.A.E.C., wrote to the Australian Ambassador, Washington. He ref-erred to background discussions, particularly those with Dr. GaryHiggins, concerning Plowshare and its possible value to Australia.He stated "We have the
preliminary impression that there may be projectsin Australia that could be conducted in a manner to provide valuabletechnical data and at the same time accomplish excavation which mighthave potential value to Australia". Dr.
Seaborg went on to say:"Although, as I am sure you appreciate, the Commissioncannot commit itself to undertaking any specific experimentwithout further study, we would be fully prepared, shouldyour Government so desire, to
pursue discussions with yourrepresentatives on a more detailed basis. In these discuss-ions the type of experimental program that might be of mutualinterest could be explored. We would also be pleased to dis-cuss other
pertinent aspects of the problem including thenature of inter-governmental agreement that would be required,should our Governments decide to proceed in earnest on this



.11CONFIDENTIAL: 7-matter, and how the responsibilities for health andsafety might be allocated. These discussions shouldenable us to determine whether the undertaking of anexcavation experiment is desirable from our
respectivestandpoints.Accordingly, should your Government wish toproceed further in developing this subject you may besure that the matter will receive our most sympatheticand earnest attention".Possible Action to Develop a
Working Arrangement with U.S.A.E.C.:23. Before arriving at any conclusions in this matter it mightbe useful to set down the manner in which an arrangement might be dev-eloped and operated. The principal requirement of any
arrangementfrom our point of view would be that we did not become committed to thewhole until we were satisfied about each phase. We would firstlywish to gain a full and first hand appreciation of the scientific,engineering,
safety and international relationship aspects. If wewere satisfied about these we might then consider an actual project.Accordingly there could be four stages as follows :Stage 1 The U.S.A.E.C. might be invited to accept
theattachment of up to three technical officers tothe "Plowshare" operation. These experts wouldbe required to assess at first hand the advantagesclaimed for the technique and report on factorssuch as ie hazards involved; detail
requiredand timing of the necessary data-gathering surveys;site selection criteria; engineering and scientificcontrol; etc. They would report to a technicalcommittee constituted as follows :-Department of National Development
(Convener)Atomic Energy CommissionDepartment of WorksDepartment of SupplyDepartment of the TreasuryDepartment of HealthSnowy Mountains Hydro-Electric AuthorityC.S.I.R.0.



CONFIDENTIAL: 8.Bureau of Meteorology.This Committee would be able to prepare anassessment (probably after the return of thetwo officers) of the advantages and disad-vantages of proceeding towards a project inAustralia.If,
after examination, the scientific andtechnical aspects showed promise the report ofthe technical committee would be referred to asmall committee consisting of those departmentswhich would be concerned with the major issuesof
international and national policy which wouldarise, viz :-Department of National DevelopmentThe Prime Minister's DepartmentX’ Department of External AffairsDepartment of TreasuryStage II Consideration by Cabinet of the
assessment preparedunder Stage I followed, if Cabinet agrees, by consul-tation with and the development of a close workingarrangement with one or more of the States.Stage III Assuming Stages I and II are completed
satisfactorily,consideration by Cabinet of the basis of a proposalto be submitted to the United States Government.Stage IV Consideration by Cabinet of a Submission evaluatingall aspects of the project on the basis of the pre-
explosion surveys and seeking authority for the detonation.24. It might take 12 months to carry out the initial evaluationand perhaps three years before an actual project could proceed.Recommend t' :a ions25. I recommend that -
(a) the procedure outlined in paragraph 23 be adopted andarrangements for action in relation to it be the jointresponsibility of the Department of National Developmentand the Australian Atomic Energy Commission.



CURFIDEBTIAQ 9.(b) we reply to the letter from the Chairman,U.S.A.U.C. (through the Australian Amba§Swd0Tin Washington) in terms of the attached draft.(w. H. sruuxun)_* _.J



REPLY T0 LETTER FROM CHAIRMAN, U.S.A.E.C., T0 AUSTRALIANAMBASSADOR WASHINGTON.The informtion available about the U.S.A.E.C. "Plowshare"Project has aroused the interest of Australian engineers and
scientistsin the possibility of using nuclear explosions for large engineeringprojects and especially for certain types of projects which are noteconomically practicable, using conventional engineering methods andexplosives. This
interest was greatly stimulated by the visit toAustralia, in March this year, of Dr. Gary Higgins.The Australian Government has considered this matter andagrees with the conclusions of its advisers that nuclear explosivesappear to
have promising practical applications and that Australia,being sparsely populated, offers the possibility of developing aproject in a locality where blast and radiation hazards would be minimal.Nevertheless, because of the social
and international aspectsof nuclear explosions, it is essential, as we believe the U.S.A.E.C. willappreciate, that we satisfy ourselves that every step towards the poss-ibility of carrying out a "Plowshare" Project should be carefully
consid-ered. Therefore whilst it is premature to consider whether it mightbe feasible for the U.S.A. and Australia to collaborate in a nuclear ex-cavation experiment in Australia, we would welcome the initiation ofarrangements
which would have that possibility in view.We believe the first step requires that our own technicalofficers should satisfy themselves by first hand observations on allaspects of nuclear explosives. Clearly the only way of doing this
wouldbe by working for some time with your "Plowshare" group. If this couldbe arranged we could then proceed to the next step of considering whetherit is desirable and practicable to embark upon a detailed investigationof a
specific nuclear excavation experiment in Australia.We greatly appreciate the initiative taken by the U.S.A.E.C.in this matter and regret that we are not in a position to receive it quitein the manner they have suggested but hope
that they will welcome thesuggestion that a small group of Australian experts might be associatedwith the "Plowshare" group so that they may become familiar with all as-pects of nuclear explosions and thus enable the Australian
Government toassess the desirability and practicability of the Uhited States andAustralia collaborating in the development and execution of nuclearexcavation experiments in Australia...»_ r__ . .____V_ _ __~_


