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The :-_,I-Itic etfor:a of :he Sooth ,Aft- c:n :e222-ne to deveioo in nuclear :echnciczy a.rat :riltaiicons. and to a::::Iire nucjear 
.... j • --,---,...-'ity, -or - :":-  c rn-n.......e ,a,-  _:-....inz ?plcna  and .7.:::::',nzi ::711fliZy. 

'.: 	The re-zi. -.1 in South A.:7 7.3 '.5 L.,nioue in that it is based -1 - ..-td c----i- P-i to racfsm. It h.---  an 1:nr-armi2..e.'...e.-d record or defiance. 
• 1 of::: Uni::::.. Na.tions and Cla.:S-a-r.eSiOrl ans: nei.72:::CUTiliZa:ilel... it has noti.inr-.-.-:: from mass deoc.ratfcns Di miii:Crs of 

▪ :-.,,--,d n.:a'ones of perac--fui dernonst.17.,:ars, inthiding littie 	,-:n order to maintain the ristern of ra=.'st. 
--. 1 	domination andex-,---loitation. 

The-7e car, be no doubt that :his ret-...-ne seeks to acciuire and ■.r.i.lise nuclear catabiiity in order :0 
cistern, in deF:ance of werid opinion and the norTns of international morality, by threaten:ns: African Ltates and peopies and 
afl :1st-ma C7.peftd to apar-keid. 

rot :cnuisition of nuclear -4;e:apons by South Africa undemlines the ardent desire of Africa Tor the denuclear:sation of the 

• cod the efforts of the international corr.munity tOpreve-:11 :he :aroiiferation of nuclear ws as e .-"ea tos-,.7.rds 
:heir ant-son. 

ha,e peaded for 20 years For an and to zzilaborz ■ icn with :he retahs res_.-ne and for effective 7neasures to preYent its 

.......... and nucizar buiid-up. But a few powerful states, and a number of :rarlsnational coTorations and institutiorts.:...Ivr.  

reckL..11,.'y helped hat T.e'Zirne in its plans. Tnouzil it refused to There to the Nuclear Non-Proliferation Treaty, it received 
more ass:stance than Parties to ihat Treaty. Es-en after it 1-.7..came clear than :he F-retoria azme w25 Ott the 	a of teszinz a 

nuclear derce, Its tanners did little more than cajole it to Sig: the Treaty. 

• :ha  	of coloniall.un [Tom titia ,'obe draws near and as the continent of Afr.ca ccLiai for,-ard to tO total 
eman:i7.-a!icri zfter 

 

::ma:-ies of siave-.7.,. and  humiliation, the ?:::ot.3 	and its 7: 	:, -ye _ 	•• 	 Of a 

7:C711:i- e 	zidr nucleara.-eapons 	order to retard and compiicate the ineyttabie outcome. 

The foie:nal:oral community must uraently take 5t--m 20:100 to dissuade ihe coilabora:07S 	 their 

dar....27.rous =zombies and to overt he ma:::±Ce of nuclear black.mil...1 .cy the ?:..e:orisTez-L-ne. There most be an end to ail 

coilabcro:ion with that re.Me - dire:: or indirect - in the nuclear :Ield. Any moves. For an aCza17-.7.10,::::::Or, 	th:t 

formulae that facilitate contir.ued nude:: coil,bcrat:on. are not 	 but are 

I ccmnnaniJ thts anichlet whic., ,lescr:brs 	i..e:ms the nuclear Flans of South Ainca and :he assi:tance.:e.:::-..ad by it 

:707.1 other states. It deserves to be dissem.nated widely 211 aver :he world in order to inform inc 7Libiic and enca,u:cgt ail 

men and women of ..-zoodwill to join it one World Campal2n 	.111itary and Nuclear Cz.iiabotation ,-ith South Africa. 
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ir KALAHARI AND THE SOUTH Ay I  

in 1977 and seam in 1979, important evidence has emereed 	what he had often said before, that South 	lnteres:ed 

about South Aftican develognment of nuclear we:Spar:S. In each 	only in peaceful appiicatiOnS or nuCas-at ch:taloa-Y.'  The 

`"•-,-.1=, the 	den= wasprovided bvcateLl:e. 	 which--foilowing day., the-US.aovemment- inSiSted ill-3E the ZI-SUr'-n 

in 1977 da5Cc,vered cite for nU=i-sair leS:ing in the !Kalahari 	had not oniy been.jven in Au zust but 	 rt?e,21,,:i in a 

Desert_ end in :979 discovered what apear, to hay= been en 

acr:aai nuclear .1:-.;:icsion. In this ;:a;:er, we shall see how South 

Afric-o 025 arTived it 2 ?CSit!ofl in which it IC 	y agreed to 

have. at leas: the pCifilIS::/to ;710:1121z0:::.re nuclear weo?ons. 

First. ,e ean oon.sder these two biec.= of e.,idence. suageszing 

South Africa has :ire0.-.1y done so. 

On 5 .August 1977, the L'S :resident 74c-aive,4  a MeSa2.---: from 

the govemment of the USSR info—Log him that satellite 

photog;:aphy revezited South African preo.ations to detonate 

a nuclear explosive to the Kz.lahz. Desort.'  The same 

int-or-nation was commun.looted to the French government on 

tee fcilowina day and to the Srelithgoveminent on 8 .Ausust, 

when a :rats press release made the inforTnarion public. On 

3 .August. :ha info=ation was officially coMmunizated to the 

acNemment of the edersl Republic of Germany. which has 

bean 

	

	 2azu_sed by the .Afrioar: National Congress of 

South Alrfc-a of aiding the South African rezime 0 ezhnolog 

;0 nuclear 

The L'S.SR's evidence came from photographs from a 

Cosmos satellite .which had 7.2ased over the ar,-.3 of ;;,-,e test rite 

days from 21 to 23 luiy.2  On I I Auaust, with 

evldenze. 

 

from zhotograohs tat:en by one of its Flig 3ird 

sate:iitts, the liS government con5rTned the •icouracy of the 

SQviet lnfcronattor, to lea own sallsfaoticn: four days later this 

confitnr.attcn was reported to ?resident lire:_'--ney by the US 

2overcirnent.4  

Reperediy, L'S inte manOr 2i-iailytai were 99 perb...ent Sure 

Of !he iThtftjnE. - as rinse to cer:ainty i.e lnte!Iigerica analysts 

ever get - althouah one hypothesis speeollated that the 

stn.ratures iden:lfiedas beinz cr:=araLcnS for a nuclear 

,.*::5thecliyan. tiaiScra:t 	 :o have a political 

lroloar: ::17CL:E?: i1C-:k %when they,"4•tre :nevi:ably disco.ered,  

nor settee.-  intenoec fan de:or:stir:2 a nuclear 

?-':osbably on the basis of 	 ;assoc.' or by the 115 

2-•  	 both the Ert;:sh end 

:hey az-e•ad South 	had been 

cr.toar:r.z.; for a nuzlear :est. and C.777.7.7:-..niC2:t,i ;heir 

or-7ca-t::tr-n 

	

	tuch 1.7 event to the South A:riczn trzlme. On 
Carter announzed :hat  ce had :wo days 

Lso...•rances from .:c.h.n Vor-ster. the 

Ar•4.a.ah ;,-•-•••.! 

 

Lost no noCitas :a:7_1and no 

of :-...tc-fect: 	 :at: ?lace in South 

end thatthe st:-.:ctures in the Kaila:Fts De.,er. 'wet: not 

for a 
lii ireUSA by the .A.3C.. 

elevislon network _on 'Ill Cotobt: :377. vont:tr denied he had 

auci1 	 Ccertiy 	zed.  

latter from 'v'orster to Carter on 3 	 On 25 October, 

the South Alii=n re?..irne 7epaased is denial :hat assurances  

had been give-rt.'  Whatever the truth about the ass-arances, in 

March 197E is was reported that continuina US Laieiiisi-

surNeillane: showed the struczures in the Kala.h.ar  C-esen had 

cull not '!ae.ert 
Leawina aside for the moment other rar:-,ifIcations of the 

.Au.T.tst 1977 evert,_s, two t...`.21.-.zs nosy be 7:01.e.0. Fthal, at no 

lore did the South African 	offer all exolartation for the 

btaiing of szr-lictures which US inteiligence wee 99 per cent 

could only he i.-,•re71era00n for a nu.: tar test, The only 

offtrect was the hypothesis wi:1-in US 

gcVerrirtOeflt circler that 	whole affair was an el:borne 

sham, a spe'o.ta!atic-n apparently discounted officially."  Second, 

therefor:, the discovery of the str.ttec.oreS cro-rart:utes ver.• 

sucnta evidenc: :hat, in Auust 1977, the South African 

regime sailer: possessed nuclear ere:Tic-sives 	 to 

posses.s them shortly. 

On 23 October 1979, the US aovemment announced :ht tt 

had 	sircla of a Snia nuclear ersplaSit.ir, ciczurre;-4 :n 

the SouLh Atlantic in the rec.n of South Africa on 

22 September.'  The 2over7:ment was pushed into ri13-kina this 

ai-tnoutocrrrsetet before the State De;ozr:rnent canted to n-,ake 

its slaaoloions 	bemuse the A3C:ein-ision net-worx had 

got hold of the news and was oreparina to ran-arc it. 
These suaoidcutr were based on a double rlaah of light 

det,-cted by e Vela i2L izai::, a type si.,ecfio2...ily deed tread to root 

nuclear ep.l5tons bc.:-..:•,7.ng in the 2.17nOs:zilere, and one or 3 

variety of :71z0:15 the US has for de:::_-Onc: 3:e-icspheric nuclear 

erto.icsions. 77: &tub:: iiacer as 	 lo "liave he-en 

pr7..dUced "Cy a nuclear bomb of "iecs 	tour 1,Llotorts. '2  Tne 

fact :her the e.t...T.iosion. if r.-Jch it was. car anoaren re detected 

ort.iy by the Vele ietti,itt, 	with totes ts-jtema::...e 

er,- ;:iertterjcns f:37 the d'i:Obie 

de;:se. SI acnair-,Tuily n 	t. 

The far: that eriaeriCe Cr an 	 ;:70,-1,C.e.0 

be- a 	 and not by 17y of the LSAs azz.u.s:::. sensor; 

for 5ettc-jn5 a trnosTr.tric nuzlea: In:T.:on:ans. is easily 

at the -.:rne of the 2zoarent ee,oico:can. tOe 

s-.-eletra w55 	 could be arirued that the 

USA ..a.tes room then cot 	of ,.setectz.ton rystem 7:rec:sety 

to 	art-irt.st the ?cocibility of n-."-iftencr;on. and It :odd be 

sreucd that 	
orth_ 

in 3,•-•,-,ry t SdU, it :was innounoed trt-at US 

Force radzr 	on roe day the sateil_i:e sFor.:ed the lactic 

flash. picked up sicozis whlah couid have been tothar echoes of 

the shoc.: 	 nuclear 

9 
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prz,',des s;:rne suinfl.=aiiten of the evidence :-rom the Vei2 	'aunerboit'). '  

:ziher :anuous 1„...Lod: apparently, eitc:ricdu. 	The:efr.:.- re on the -:...Idence. 	most :3;:iy =Le it that 

	

coir..e the =me kind of rads: ezho. 3vthemseives 	nu-!=r exolosi,r; ee:trt-ed. Aczn from the South African 

the rbda: esthees would be insuffizien: evidence of a nuciear 	rezime itself, nobody LaS sueat-sted that any state 2::r■  
:xoiortn. 	 South ArrizZ roeht have been re:penal:alt. 

expiau--..silons Same from South .e...frioz, 	 • 
whe;r: of17=zi :;men. including.  For'' 	R 	Cre. beint must be noted here: both ...he Lord-very of  

3cithe 2rld Wynand 	\.:t-O. president of the Atomic L-ter,-.N 	in the 	ahari in !977 and the de:to:ion of a nucieor 
Board. --i- Etareusly denier] that South .e..fri=a had zonducted a 	es:a:los:on in 979 conszi:uze strona eyideneel;"12:50.-lh 

nuclear tent. 'a T7te 	explanation was that 3 Soviet 	 21 7mt by 1979 if not e.ariler. possessed ousle.ar 
7 	

• 	

submarine hlid expioded: 	hy7..uthesis was 	 :Yen:. nor both :2ken 
zhnsidcred and diarnlalSed *zy the US 50ver7trnent - :here was 	de:iniiiveiy to pro.-e it. The 	 - i'nat in ;977 SautJt 
no Soviet submarine in he ale.z_ind if it had exploded :he 

hose ooeo er.;mole.:eiv dif7erent:7  The secznd 
■ifTering. Crum F-7:31-e•_501' Raul Smit of Durban Univeraity, was 
!-.21 

	

	r.uelear-armed missile fired in Auc=t :C):1,3 had 
suddeniy expl,Lled oricr lying dormant for 15 yeara. la  This 

does not dove a crest 6121 C:1-  merit either: apart 
17:m 

 
the USSRo denial t.!-.Zit it had fired 2 :raliit at that dote 

:!...at area, it dots not a potar very like1y that it wouid'hive- 

Africa was ::leer: pre.paring a nuc.ear test and that in 1379 it 

did indeed acnduz: on: - and s:rongl but there must remain 

an eitment of am:old:lir:: and unce.rtztnty. rnis doe:: tot mean 
that acion  to prevent South Africa proceeding further in 
nualear weapons le.o.hnciogy oug_:-It not be Laker.: indeed, it 
means the op.pbsite, that ad:ion should he ut.i:en before the 
1255 re:772ioin2 .:.-ra --ne of ur.cer.ainry is ::mo.-rd by ofrizial 

:eoutn 	cen,:r7.-..ation that it has nuzieTr7.e:Ti-7;n-s-. F7Tom — 

tcs:-firted an armed missile. Nuclear warheads an be and are 	the point of view of tryin ,z so assets the situotion as accurately 

tested without nu:ting them on missile_s, and For rather obvious 	as pc.-ssibie, it is Ir.-iportant to be aware of 	por:s of  the- 

-easons 	mssilas  arc lest-fired they are not armed and 	asse.ssment are hold :sot and what parts 	deduction on the 

the:e is no nee r: Or them to he. 	 boats of necessarily incomplete evidence. 
The f,:p2:15 :r75.Zilitti into a special banei to consider the 	This overall uncertainty is but one eiement sihe multiple 

evidence fo.r the US ocvernment found another possibility 	uncertainty surrounding :he: events of August :977 and 
mure. 311:'3.:::.v.t as an alternative exp.:ono:ion - that what the 	October 1979 and. Indeed. surrounding the whole question of 
=;ellite sow was 5Orne kind of natural phenomenon. 	 South Africa and nuclear lechnolog. 

Possibilities here included  a combination of a massive streak of 	On receiving the Soviet information about the Kalahari test 

:ianind  with a mettor bt.uminz an in the earth's atmosphere, • us: irs Auzust 1977, the US aovernment appears to have acted 
Sod 3 lis-intn.lne 'aup-7bolt', to which morn attention was paid_ 	prornptly and tespor.sibiy, firstly in corm:T.:in.; :he evidence: 
▪ 'sui-_,erboit .  is a 1:2.'1:nine flash so powerful that it can release . for itself and then in confror.tinrr the South 

IS 2 	nuclear weapon. It contains 100 	 it. Yet it "s :trance that the US zovetmmen: had to wait 

-7-s more enerzy than a normal bolt of lif,htning and occurs 	for the USSR so provide Information before it took action. 

on:y unzer particuiar :one:Liens (when cold rotor air reeves 	The L'S State Dep.ar:ment denies it bad an.-  bin-ious 

Into wa:mer. moist oceonic air, without =nail storms 	 of the Kalahari tact site, but it has been reported :not an 

occi:rring to reiieve :he build-up of electric charcel. Untii the 	Smerioan 	Sled sate:lite traversed the 21:2 Jr the tile on a 

satellite age, 	 had not been rect./on:see:: now. several 	north-south track (the cpncsite di:eel:on to the Soviet 

ooze-  have been detected by the E.2.7.4 kind of satellite  that 	Cosmos satellite) at least three times 	July 1977 and szain on 

.ipoite-d :he :":ash in the South Atlantic to September 19 79. 	2 and 6 .e.ust)' 

The problem for thls explanation is that'superboits' show 	One expiano:ion 7:lc:hi be that US analysts 	• to soot th 

• ironic floor.: ts := the double flash which is :he tell-tale 	the site stantriy 5:.-C252 :hey ',ere not evoking1 	for it. The bath 

sip -oia nuclear sanction. Nothing daunted, two rcssibsL- aiea 	of these edits also traversed the area  irs Lair: 	

• 

••••z5 .  

	

been offered: tither 'Fttperbolts have always hod 2 	leased by Otrag, s West C-e77117,1 ;17M, for rr i ile teSttte-, 1151 

duuble flash but the first josh had not previously been  seers, or area in .A. hish US :rite :I:gene: was doubtless extremely 

	

particular one had 3 double flsrt even thotuch they usuzily 	int e.re_sted. Eut poterrLai South Afric=st .-eress-essic.,rt of nuclear 

only have 5;7:Eje fla.ah eo.tS 	 - 	5c2pons has long been a concern- of US l...-itelllgence. In 197e, 

• e-eplanation could seen reasonable for a singlie re-sort 	stores OA report stated has South .Africa was in 	to 

- 

• 

ol.:$.317::: of other evidence to corrhborate the evidence 	poce-ed  to the development of nuclear ,es7.-ons.:'itsFeet-u.ar:... 

rrom :he Via t.aseiiite 3ut, 	have seen, the UcA.s 	1977, there were reports of a US inteilleenc:  	that 

	

dctection 1:,51:77, ,-2S. not F'uncticr.inz and there is 	South 	could make a nuclear .;....eary.:th 	I . cr 

s„...: 

	

	 tram rocar sizna:s. Mcreoser. befOre 	:v.,: 7ricr; z:^_s -:11:2zta 2 crz.sh 	 z,) 241: 7:12'it 

Vela satelii:es. had detected C double US devcit eonstde:ob.ie effort to 

in I 5 	 cc7; ;;=.7.•: as 	 7r317,727:1. 	 includir.? anaiyrcs 

;:y C-2-3:1(1 France I. The 	-,.--hoto1-raphy 	evidence of r.uclear tes:ing - and  

	

-hi-sr: sow the -7-no double 	areas 	::::s are 

'-tek btfCre.7c  On the :-rn;erIc: 	 soot: to 7.1.-1d. 

:eascr: to suppose that the szleliit: its not 	 Over the 	there bm been a ;:e..1: deal of conzern 

out the 	 - to !=ci :ny 	 South 	 to 

%..spner.: er,ploaion. Of 	:hret el:emotive 	nu:fear 	fueiled 	n.ints and statements fr7.77. 

• u-fl be hoed so: itbe ex:*dins SGviet 	South .1.:-rioan flaures. Dr .;briham, Soox...7ne-tiMe 

and the other we in,oive more 1=u:7:ot:ens than 	of :he Alo,,:=c 

I.1.2 :he 	in nuclear 	capons aince 	early 19,3C-s.. 	!ri :361, 

10 
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:ca-etch Sou:h .ft-is :7n-sr nuciezr resc:or, 
!•,:th:ster Ve:-.,cerd 5-1: :n 	address to on in:err:a:ion-el 

su.dienoe: '!: 	:he duty of South  	not oniy to :onside: 
:he military uazas of the materroi but olso to do all in :Is power 
:o 	its uses for ce.oceiu1 poses— s orm 01:.r.hracing 
,itizh seems o thy: 7.nnn:Iy so :es...ea:rah into 	aracy uses. 
listhts and 	sbuut 	Africa's 	to mcke and 
rr.adrness cuss ntaclear weapons have 

Thus. :n 1977 Connie ,̀ ,"alder, 	now-dls.r,tr-aced 
V.iniste: of info=a1:..on, acid: !f  we are attacked. no ruies 
apply at all if it comes to 5c::.-astion of our e7..astence. 	And 
Cr.en Horwood. the FI::rice .Vintster, addresortha. a pc:Alt:cal . 
roily on 30 .Aucust 1977 :n the wake of the internotio.nol 
ta:7.7:: ,i0n5 of ,zoncem --bout the 	 site, stote.d: If 
we wish to do curiae with ou:-  cools:: potent:al. we will jolly 
weil do so aczording to cur own dec:sions cad our own 
judgement. ArneriCa =not pressure us. We will not allow 

For all these atotoments, however, South .1.frica's white 
reciarte has never formally ock_.-,,-..,wiedged that it has nuclear 
weapons 

 
or that it has undertaken aproaramme to develop and 

product them. or that tt intends to thidate such a programme 
acme 	etc dote. Yet he re,, i'me has always held bock from 

thni :I 7.4"11 obi 	nuclear weapons. Thus. 

VC.117i27, so C2r1e.:- stitch, cove repe.str.- ass117ZIDC= that South 
.1.frica would never develop nuclear weapons:  then he denied 
.7a .•-ing these ass...Iran:re-,- but addeti that South Africa is only 

_.-._c m peaceful U5as of nudear technclos-v. 
it would appear that this is a deliberate political us: of 

...:ncer-tainly. Hints that South .2..frica w•fil or could manufaa:ure 

nuc:eor 

 

--tattoos are taken seriously bcCZUSC i: has the material 

:orn the hints into reality; the .denia:s a:: also taken 

;he !.1Ck of a':.:SiDlutziy firm evidence. The 

aim of fosrernr_c ...thcenain::.. ,cuid seer:. to be :ra pisca 

ar,C.E17:: 
they abandon :he white reta-.:,:: 	-.ake the. drastic SIZ:: 

makins and even IlLins nuclear weapons. 
The success of this potitiaaii sz:-.1;t7Y dc.rcha on the lack of 

11-m resolve on the part of,:ey':.+'..estern states. who neither 

wont to set South 	develop cud-car weapor:5 nor are 

pre;rar-e.,  to make a 	.a.'rra_k from st.:.poor.anc South 
Auvu.s: 1377 is was the 	and offk.',I'view or she 

US aovernment..thd ci other W=S1:::77, ao.,ernrnents, that South 

Africa had been oreporing to conduct a nuc:ear we:loons test. 

in September 1979 the US aovernment came to suspect coat 
South AfTr..c-c had zattazily tested a cedar device. E,',:wten 

those two dates-no firm oc:ion was taken to prevent South 
Afriza ae:tina nuclear weapons if it 0005e to. The most that 
happened was an offer by a US envoy, Gerard S.rnith. ;hat if 
South .1,frico undertook never to deve.:op nucitar weapons 

the US would cotter cc to orc,ide aid in de,elooinr,  civo. 	— 
nucitar techr:olop..' Yet:, in contin'aina to aid South Ainuall 

vii nudear  	the US oaid ricnoiy be helping icy 
the Foundations on which a 	 procromme could 

be b.aiit. Ii -there as to be a break with the South African 

politica of uncer.linty, there rn,ast be decrify: ac:aran by the 

'',Vestern covermment_s and cer.o.th  coal changes in 

In the end. whatever 	uncer:ainties and ambiF„, 	what- 

ever the South African poiitic=: strategy or the position of 
Westrem governments. two pieces of veidenc-a stronsly su22est 

that South Africa 112.s been obit to 	 tepiosive. 

And. 23 we shall it:, h has the raterizia, teciccolothes and 
facilities needed to tasks nuo:ear weapons and the :21p2::::ry to 

ceiiaer them to selected tar:arts if it ahoosts to. 
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LL- uti-D/L-LOPMENT a 	 AFRICA'S •  

ft-1 r" 	 in; 
I 	Lt_Pt,111,. 1 a 	r=r; U 

• 

1. Tli.e 	posidon 

South .,..frica currently has two small cr..-"eraticrial nuclear 
r7.starch reactors: Safari I , ofA.ri:r- zan desien 
constrCtion, „ hich went critiaal (ie its nuclear reaction 
r.arzed) in 1.965; and Safari 2, of South African decian and 
constr.lo:lon. 	 obiti=1 in 967.'1  'Safari 	the 
acTonyrn frcna Scurh African Fundamental Atomic Research 
reactor'. 

loth re-actors are attracted as Pelindaba. near Prsstoric. A 
more re:Cent addiricn to the s.ite is a plant for rnenufaoturinz 
uranium' bexailucride (UFO. Often simply known as 'hex:. 
tu7inium hex:fluoride :5 a zaseous for7; of uranium, recuired 
m the ?rocess of :Ui7rina raw uranium into fuel for reactors or 

• For 	:::-.riosives. The clam was co,--,ssicined in 
1 ,373 and slarled. operatingits 1978..34  Riziit next to Peiindaba 
is Vali::daba,' 	hare the:: :s a pilot plant for enric:-...inn 
uranium, to arm--are it for use se as nueitar fuel or exFicisive. 

?lant started operating in 1975 and is relatively small, 
acts io produce  abOut 30 tons of c^ 	ande uranium 

ye.ar. 
In 	xitton. South Africc: has acaess to arzn reserves cal 

uranium,in South Africa and in Namibia - Coot:: 300.000 
tours of known and exploitable uranium resen 	es.'1  

South Africa alio has Ee.ver7..1 plants for manUfaCrulinfe 
L.:3:1112:n aloe (UT.I.:), the first trace of the proczas which 

transfcrms maw a 

• 

mun1 nso rdizlectr fuel or explosive. There 
buy:: been ma.ny :eferences to South African 	ssca.ticn of a 
small pliant capable- ofmia..arly reprocessing he plutonium 

is ?roueed  as a by.:rodue: in nuclear reactors, but 	' 

•_ht:: 
Furt.her.  ±:evai,:ipment of nuclear technokane isolanned on 

art anibiticus sail:. The \'aiintaba enric:tment 7.i.ant :s to be 

ex-.anded aia that it fat-ale 	2.roduce 200-300 tons of 

• zrada uranium by about 1981  -2,” and two !arge 

nuclear reactors for tItr.e..7-3C;r:c alect.-icr:ty are to be toted at 

K.::eberg, otaf Cape 	 Koeberg reactor is c:ce to 

ab•27::::::n in .3/e.:, iris! th a :teond in the foilc,ing 

yezr.'S  
Che 	information. if South Afnca. :12_5 

man 	:a:u0 c•c:::sst arso.iC5... 	 for 	could 

ha,,e te.r. 	• 	•-••• 	, 	• 	 en ■ 

• nuciair ,C.:pane Orr:Laid be ;- rocuccd at 

or. :f 	 ;lc: 

•••cre 	 ...lain: 

 

be niutonium 	wtll 	pi- educed 

•onat. :hr.; 

man.: 	South African nucjear 

is faibiy 	Buz :he re-:,-,irnt 

the prepar- tion of .:7antubn for 

- cse 	nuciez: 	

▪  

re: 	 :hen. 	be 7.-..ade 

into uranium oxsda from 	urz..7:um hexaflu.aride. roast b 
produced: this must than be enrich.ed 33 :bat One :sctose. 
Uranium-13, which constitutes 0.7 p.m- cent of riasurai urania 

consttu:es a ureate.: proportion (with 	t_:eplion of :Orris 
reactor desizas which use unenriched uraz,jum): the tririchasi 
unniurr, must then ice inrict-?crased in site fuel mobs ,hich 
alacad in the core of the reactor. In this process lt is only the 
!ass stace - fue! fabrica:ron-- has South Af.c.o iocks Land La 
would not be a barrier to 7...- cy.:iucina nuclear expiosi,es from 
uranium). 

As every stage in its prcgre-as to this 2csition, 5ot:6o:kt-rice.  
has na,--deci and raeti.ead aid and cooperation from foreign 
states, paras:_atal aaeocies and cor7..-ora-jons. 

2. Um_inium mining 

Uranium 	Namibia and South Africa amount is 

nearly 30.0.C.00 tons, about 17 .;••.cr cant of the world total. 
South Africa this ha: scazea to the secemd !araesi ilranium 
reserves in the ,-opl:aliat world economy and accounts for 
about 13 per cent ai rs annual u:-.iniurn out:aus. It has 
embarked on a ?roe:am:me to boos: ire annual output so that 
by the mid-ICSOs it could be the second:arz.,est oroducer 
among capitalist countries.' 17-..is 	imr‘oraunz sour:: of 
wealth and fancies 	but c.arhacs more. irrcorsartzlv 
:hese :arse uranium res.:ryas are the bars of South .!..fr.e.a's 
nuclear technolo,:riczi 

Uranium mining. in South Africa firas C.:Yeiopefi as an 
offshoot of geld mining' 	fact that :he mince ,ere 
worked to recover gold, ioeethar with ha :he-a:nes-a of laCrot. 
made uranium ..-nining an attrac-z7e financlal ?rcs,7,-.et. in the 

!ate 194-0s Brit.:it-11.1d she US rorra:,:i -.!se  

Development Azency to orras:r..4c: for and expicit cranium in 

South .Africa. In 1949 he South Afr:--zn Atomic =ne.::.-v 
formed Zald in 953 ti ,:onc:c.aef± an am-cement 

wish the Combined Deveriocrhent Amancy to aerate •inniurn 

producrion La four n-.ines.' 7:Ircu&, timeErit:sh .r.z•n• 

7.layed 	:najor rote art faziiiiiiinz he a:nina  ■Ciai of 

mines and. 	 7.-:,-socf, was acirci, l1;.• 	 in 

cscs.sricsion of 7 uranium a:::-4   7:anis far 

ciants.' rna 	urar.iurn 

From 953 	;571 ,•he S sc,erns7iant irrTorscsi 

•1:2_50 Ions of South .4,:ri=n craniurn 	I.nrc •::•:_ruras or 

2 -:-zilaCia for 3r.::•sh 	Since 1571 the .5 :a.rnarirr-tt 

ass act irnoorsetj South African cranium 
:son:in:ter] no tmroma is. in 	a rot-al Of 

LeCi.D tons w-ae 	:nrO1:-.:: US, of 	20 7.-er Leal 

=Mt from SC.:2:rn..1.friza. 
rnor--..r.szniay 	 • 

On' 	 Elcr:"..ire 41 1171..-_:tsusm for 	 rare 

arcs aeon 	cct- 	.5 zrz.-::•:: 
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;CST. ie7t771 ?cart. 
AhhoLgia the US gove:rmient .C.asclIsz...on;inu-----; in-:porn of 

South .Afr:raan 

▪ 	

the 3;;:f.sh 	 it. 
7-2iYi7:17. 	S:Juth Alitoran and 	LI:".1.17:::771 Tor about hail 

ahnuz: use of umantutn (aizout 5,:00 ton: a yt-,11-).' South 
.-kfrino also e.Y.7.07:2 '.47,1:11:71 :3 ---)Cm, the Federal Rez:ubiia: 
of 	(FRG), Joan and 
;:ricr_ty join :he iist, and :he >le:her:am:Ls too. 

In :963, Li a de;-.a.rture :nom,  the. u-suzi oracarat of 
1-1.3:71 	already beinz worked for zoid, 

wits begun ar the F-miaborec000er mine by 
two cornoahr...-rs from the 	De-z,..:zaz and Norddeutsche 
AiTiner,e. 77-2s mine is ;•.04• run by Rio T:n to ZInc. a 3ritish- 
bas,rd 	I 	nsl cormaroticn, totmannr wiEh ;.•;,..,wmenE 

of he USA sianSouth Afr:can 

sfng.i.e mine. in :he South Aink-an orzziurn mining 
inc:•.:.stri is not itt South Africo P.:34Thu( in Namibia. over 
which South Africa 	 The mine is at 
Ro.ta:n2 and is :Thrinced and run dv an inlerno;::-..nal 
consortium: ;here, uranium is .oroduced in its own riahr, :sot as 
an offshoot of •iold or uncoer 	The :nine started 
?7oduc.:ion in 1976 and is intended to reach an outout.of 
about -1.90C :ons'a year: more than a third of South Afriaas 

planned or:2i ura_nium produclion :n the mid-i9;i0s.' 
3:er :e.nt of :he 	thareilol.riinas in the Rossine 

•opera;:on were 'said by South 	arzte and Fri.:ate 
:t-ants. Of EC:12:...71 shazehoiders, :helar:-.trrat 	the Britah- 
bazed Rlo Tinto Zinc, tok-ether -with RJO Alec. its Canadian 
subsidiary, 	shareholders 	Minatome of France and 
L'ranzesel:sha(t of the FRG, both :uppored by state Frnance. 
in 1972. 	 sharcuidinz was wi;hoirziwn."1  

Sr:Tain 	si7nilarly 	fortir. purchaser of uranium 
from ?„.c..,saine. An aueernent sirLned :n 1970 b.,• Briti<h uciear 

a Trarr:s:atai body, covers the purchase of 1.500 ions 
of ur:Inium 	From the mine from 1977 to i982;"1  this 
r..,r.fo•abiy amounts to abo.ur 25 per anon- of the mine's cutout in 
....hose ?tars and make: it the major source of supply for 
?.;ttzin's domeesic nuclear prog.,,arnme. Other 7.S.JOr purchasers 
indude site Si.1:2-3,-neci French cr..7.7:32-71y, Totaj Corr:par:A ic 

et Nu::-.!t•-.::rz, which is also T.z.rt of the hiinzsorric 
Uran2esellschsfr. has retainer.: an c.;;;;;;:n to 

puranass 10 i:er cons of Rossin•z's cutF.ut: the ■Jr-Lniurn is also 
so be boutfn,t by several lagane.-ze com.7.-znies, inz:uding 

F-orn [9F.....0 the Nether'.a.nds will !so use uranium 
Rosair.3, :hrourdi its p:.:rIr.C7S.i■I.,3 

aonsor,:um of t_..renco, estabiishefi by 
aveernent in 1970 for the -;ur?cse of enninh.thi: 

uranium..2-..[ ;resent Crenco has 	 - 

a; Cz;enhun: 	St-stain. he „other as 	she 
Cur-r:ntiy uran,;;;n1 ozde. :rcrn Rof.singis 

ed to F7S:1C.I.. 	 de:i-iertra to the 
P'.erre:st:e and 	 :C, 

	 clan: at 	 or the r.rsi. 

-of 	

• 

is accounted 

•T:once.7.-, about he Future a.177iy of onarrj, 	coach us n--s 

;•-•::nt Dr.  aia:77:sm. ay the :;at-aces 	 lince 970. :nen 

:a 4 	of   far all E.,tes. 

scre:,7: of :he nuc.-ar 	rnr,:•Inues, 

a 

annur-,; 	 with a political 	 inn-Ong other 

S:n1.:-.RE2-30L-DERS 41 ROSSZING 

StiQEZ 
lea 

a-y) 
Rio 77=;.3 	 also 

and 	 

e.ff...,..-arnly 

(7" 	 Tam.) 

sea 

FORSGN taANTL7rt PROS:FF.17M RS IN 
NAMIBIA .A,ND SOUTH AFRICA 

Union Crannida red eniia Mining in 	?-.-nrincn Mac: 1503 

• 	

Cin Cua,e 	 )905 
I US) 

sea US 5ta•d 
157.5 
(US 
Slate N. 	 la 	 :au 1907 
(F).-mach, laa 

ia c..--.z 1577 

00t";.-t- in P4nmribva 
(US, saa-Mcairi 	 Mining) 

things, keecs labour coats lew. South Ai..7.C2 LS CCII :1:05 

benefit from tin-ds 	and Western corocrztions re 
in South African uranium 77,-.ir.:ng look set so set :heir sit: 
the oenefit. 

So there is no reason :o 
participation in South .4.)-7;zz_-) 	 wi:he 

away. Western 
Amen-coos, In South Af:ria:th raines of all kinds has 
heavy and shows no sizn of hedlluatna, aithcsl?,:ds or 

• may be declin.nt.53 	az:npantes or 
have beet'.  ir,,,,,.74ved ir; 	 prosg.-±:::thg Fr 
Namibia and South Air..a.s 	box :1:7•Cve) 
are Isncwn A Fren,Ch ;a.naaorza.1 body, Com:-a,Tre Genera 

'15 tisras -(escieaurce. was :er..cr:ed in July :5 77 to have 

	 for a 7,-.2;c:r Soid and tr.-a:I:urn rnir.inz 

Ra,ndrontein Lata:ea: :•1 return for sit Ssarsi: - frt: loss 

airrrears :hat the F7t.r.cr;:ompazy. and thus the F:- .ench 

▪ S:71712 	 ;C:0. so-or of urr.r.i7no,....::e a ..on; 

0 years.' 

3. 	 reactors 

and Br-.:fsh 	,af 

SC,U01 2-F-4C.,211 	 :( 

• ..-_arne 	when the 	 :3 7.3ve 

beyc...nd 	33..:7:t -of n-ott-n-ni or the 

-of :titer :t- naon's_-n: It ••••-: 
not have done this 

;rrnrna_n_iythe US. 
the S.auth 
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wzs. formed. „-epiarag the 	---11177j Ticure formed 
eghtyer-nrs prrtiousiy. la the 5-ZIT.te year the LOS and South 

-_iment zove:ing nuclear aid from the US 
and :tuail:ear accperation.'s  

On the Arneriz---,---1 side. :he :z-,:-.r was psi--; of the 
for Feace' proz-a-,-le, under whici-z the US cc:ad:Jett; anurnbe 
number of aareernents providine ox 000e to other etates In 
theinvii ,.'.e....eicpment of nuclear rechnoloEv. in the 1970s the 
inherent  	bet.;-.een 	and military nuclear 

be. r71Cie wiciely and -a:it:sly understooci. ft 
the proLferation ofsauc2eor 

around the world 	provides :he basis for toe possible 
proiiff::-ation of nuitiear 'weapons. The. aid South Africa has 
received under the 'Atoms for i=e-acz' proga---rnme has had a 
centraj roie in its deveinpment Of a milirary nuor potential. 

The 1957 az-et:men: has been an...tended three 	- in 
1362, 1967 end :974 - :c terend Ito szope and its duration; 
the ag„--.temens now cover: the pe.7.-tod 1.17; to 2007.'4  

In 1961, 	the age-eine:1r, the US ricenr.ed the e.;:inort 
of a Llartt Watt: Reactor 	 ennaht-' ":=niurn: the 
reactor 	aor.sin.iated by the AiNS 	 Corporation and 
became known as Safari 1.5-' _Sited at Pelindzba, it v.ent 
critical :n 1365 and has a aap.a.city of 20 Me'r...,,,,21:3 

Is 3 smail :a:actor, unsuited to the cornmerdal 
production of energy but important for 7e-search and the 
de-ielopmen t 	:eahnoic2dcz.? 	ti.se_ 

In the a'eveiopment of pians for Safari ! 	umber of 
booic it the US were invol,ed: the National 

Laboratori 	A:gonne. Brookhaven and Oct;: Ridge; Reno 
Rese_arch Center: '4.:2..s.s.,c:It.:..setzs Institute. of Technology: the ' 
University of filinoist and New York Univet-aity.'9  

In 1962, in he fiat amendment to the 1957 azreement. the 
US, undertook to suzFiy the tnrit-.:-.-eti uranium.ried to run 

I: it was •trted to supply IC-4,  c of the m.ateriai. °  
?Tet.::!:+2 	exiat for shipments from Fehr..;ary 1965 until 

197.5 (by -4.;-dch :line 95_32 kg had been shipped)." 
Most of the 1172nit.::n was fabricated Into fuel elements and 
th:ppeid by the British Atomic Enemy Authority - in 18 
shipments from 1967 to 1974  it sent 71.5 	of uranium to 
Safari 1: tco shipments totalling 7.76 kg in 1965 were sent by 
toe Amer*..an ciamoany Babcock .34 Wilcox: and 16.06 kit were 
sent in four shicments by US Nuclear Inc in 1974' end 1975. 

the 31:ish A24. fabricated into fuel elements and 
shior...ed some. 75 car cent of the uranium sent to Safari 1 in its 

first 10 ce.,-s of -crier ;ion, while Babcock 3,- Wilcox sent S per 
-cent ansi !'5 Nuclear Inc sent 17 per cent. Of the total (9-5.32 
kz), :56.29 ki were the is.otcpe Ur-an:urn-225 - which means tit 

ton e;e:-azei :he um.r.ium red by Safari 1 was enriched to 
;0.5 per cent. 

y :9-6 :ha 	kz had been ithi7F.:ed to South Africa 

bur an as:etment 	further 	was held J? :7y Its 

Carter administration in 1977. 4  The u...-aniurol-ene for 
Safari 1 leen-s to have been adequzzeiy acaounted for: in :57 
it woo :e?oried by to US ,-7,-.;‘,...7=1.1-it 
had 22 kg of untia.ed fuel: of the reinia2rider, 22 kzho been 
rettlr:-..ed to the US end 18 k z to Britaint 21 kg had been 
burned up dt.iring the operation of the reactor, while 5 its 
still in the reactor core and 20 kz we.re in irradiated fuel 
elemertax In Its cooling tanks.' 

	

Some  	 void SEC of ;he FRC also 
dbmS In the iicr,ar.ruction ol S.af.th  I cv suciciying ecuipment. 

South Africa's second nuclear reacnor. Safari 7  went cottoei 

1967."4  ft is a small re.search reactor 1.iL4ne low-enriched 
uranium - 	2 per cent: - which Is suT.-.•piit-a by the 125 on 

reportedly fabric:ad into ft.tei :Lemon ts and shippe,d by 

Britain24-Hc-r,,,  water for Safari 2 comes from the US,' but 
acart from r.:12:-r. and the ftei;there is no clear evidence about 
participation 'cy foreir,m 5.72r.LS, zorn?-iarties or parastatel bodies 

	

ne deli 	appears to have been South Africa and it szerns 
have been an exerciaz to independent construction and 
operation of a nuclear :eactor. i4  

• 
The crucial point about Safari I and 2 has been their role in 
estriplishing a tech_nologaci infrastructure for nuclear 
development in South Africa. The it.Y.perience -7-ined in 
oce:-.at'..ng the reactors hiss been en essential eiement in 
prosedins scie:-.z.irLs and technt-,,ic,--...ists with practical kr,owledc 
in building up a large body of trained and experienced people 
without whom South African nuclear deve.i.cpment pians caul 
never be more than pip......areams. 

But simply ha, ing  the e.search reactors wouid not of itself 
have bean anouz.h. 	.:rith, :mining and practical 
assistance had :a come from outside. 

Since Ihe 1957 cooperation amoe:nen( between the LS an 
South Africa the-re have been exchar,...,,es of persnnnei cr a 
large scale.; thus, indeed, coo a control part of the :-.Tret men t_ 
By mid-1977 more than. :55 .1„meH,=,-1 nuclear technolozsrs 
and scientists had vistted South .4.1rica to provide assistance 
and 	and 90 South Africans had vi5tZ2c1 the US :o 
receive ti-,;nina and ar--cticc.1 zer-e0ence.'4  7-.11 has been 
perhaps he :7105t important fore: am source of e.,...pertist for 

South 4..1- ca, without ',Vrtich it a hard :3 See how South .4 :ric 

:-.zuid have had a nuc:ear  	capacity 	,Tit..frrni- 

dimcnzicns. In addition 	 and zupr2iits of 
ecuiament and material already mentioned..snercan 
cornczniez hove, with the appro.,7..1 of the US zovemment in 
the form- of export Licences, exporteli ooeccai nude:: 
to South Africa - piutonium„ iron-55, :radrr.ium, thorium. 
depleted uranium. czbait-'30. 	;;:on-1 	coLtL:m-I 37, 

C:jorine-36 and strontium-;0.' 	EC:2:11:5:1 have clot 

been rec:-..:iied by he E...:uth African ASS on a lone-term bas:! 

(_"? ANIUM 

In 	 .7,11 of 	 0.7 pe-:::-...1:f:ne.!-_,--::..1:-.4ea.ato:atet,2.-_nIurn- 7.:::. 

It is cc in-.1.:tzt;iny 	 for Inenoc2r.:77:-..:inseaz 	rt, 	e 

.7'7,1, ice 7,1,...-7.,.)rT;cn of 

05n t 	 :1 mel 00 7, Cyst c-.1 

	

a;fra r:nt 	 •:f 	no-n.= of ..,..-..0 

to ennic_-.7nent., for 	Inere 	 = I 	 os-sc "-.1■3 	Tne 	 .4 	acutt 	a :a 

Le' cc r-o 	1.1 	 :•■=, 

14. 
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With 17SISSin, 50:21h A1,7C22 has enjoyed a Serif:5 oi 2XC?::2.:1C:OS 

and ilizh level conteci_s 	.71:d-1950s:1  Th=. 	cris 

- :hose ;resent et the .ormallneui-.-_:raiden of Safari ) , when 
.77:Snethter Vei-wcera unrnis:abiy :ieciared South Africa's 
int:rt.-5z :n miiitery curs sfnuciear technolozv, was the then 

chairman of the Britian Atomic Enerzy Authority, Sir William 
Penney. 	SLOOZSSOT in :hat post. Sir John hI.i11.exclhenged 

..-isits witn 	Roux. president of the South African 

in :970 and 19 7:. 	in late. 19'74 two 	it 	.African 

scientists insiied the British nucieer plant at Ris.:ey. In the 

:-.:-.ntroveiT...",r_ich arose wh..en this visit was SiS"..2.7.,,,-7ed, S:ne 

Labcour aevernmient revesieri the te:_is:ence 010 commercial 
2CL"teMefit between Britain and South Africa in nuciaar 

mzuers, oont7rmina what Roux had ciaimed in 1972.36z:tin 
fist .SLSO c, ten an im.portant SZti72:2 Of recruitment cif sc.ie-, i,ts 

and technolo,aiis-..is Tor the South Afric-en nucieer proaramme, 

more 	then 

 

the US. 7J  In 1979 the South 

.Africon Eec:ricity Supply Commission (ESCOM) advertised in 

:he British pre= for staff to run the •Koeberg power station. 

.4.: the S.arrie 	ESCr-4 

▪  

as advertising for entdneers to take 

course ri Nuciezr Reactor Science. and Enr.Linetring, with 

fees paid by ESCOM. at Imper:al College, London.'s  

At 	twice South African scientists have been able to • 

develop :heir underst.:thdin,-. of nuclear weapons and their 

effects with :kir:en:on and British cooperation. In 1953 

nmncun nucieer :C.V.5 in the South Atlantic were monitored 

a joint team fTern South .4.1:ice and the US; in 1967 it was 

rutted in the South African press t1-.21 South Afr'..can 

scientist::: were coll.:bore:Ma closely with British scientists 
from he H2r.'eil At3icReSC2rOh Institute in monitoring 
Frenah OUdesOs: S551! in tie Pazinc Ocerin.'6  

7:72:1C: .OSS S!St:irOterl on important source of ;his kind of 

sic 	Arri.221, sznding technologists and training South 

.1.(r1001' technuit,zi•i,  'inc.: 1966.'7  Since 1969 he FRG has 

also heipeci with training in he development of techniques for 

urar.ium enrichment (set below). 

4. 1.2roniurn enrichment at VaIindaion 

For nucear weapor.s and for m.ost eetTt5 of nuclear reactor. 

it :5 necersseri to enrich uranium in order to 'neie the materiel 

in .-vhiah 22 atomic. them reaction can occur. r-stuir.:ped 

larrze natural iesources of cerium and  rds.ith pians to develop 

Cr 1nde7endent nuciter technciosdc.al :opacity, it i.s not 

su.rairistria th.st there 	eariy interestci Sou:h Afriz-_-, in 

uranium en:',ehment. In 	iJ Dr Vv 1. Grant, a senior scientist 

:n 

 

the Soti:h 	ASS. was '..ns.:_ructed. by Dr Roux, :he 

presti.den t, to initiate a Se.2::-.2: 7.,:037s2:Orne 21:s-S12/C.:1 

into ,nriahment tiiohnic,ues." It seems. :1-ist through the : 960s 

1,715 --01.1 7.7001555d ',11..":551 ?OS:I:Ye reS2i1S;'0 	Or";:' :4".nerl 

,S5 	 rePearch and 

in the 7-RG tot: :her: ,7-re 	StS:ZISS. 

s-Ott had ':.elttinfl :he 	:c develop an 

"

• 	

ay Dr 7-win ?...ecker of he 

C...ese:Is-chaft 	 Ka 	CI:: :27 3 

:-ss 

and 7-2:f. an IOSO:Sli2O Or he -aas 

1555.1155.55 	r0fln ••••• -is oriainally dei;tCied 55 

InC 	

and it .-vas not un -.L'i 	cf 

:96.3s 	 emeraied. in  

March 1970, en agreement between GT.( and STEAG, whicJs is 
efreziziveliji s:sts-rtin through the provion of finance, provided 
the larter with the world riahts for Ihe zommerctal estaicitation 
of jet-no=de. 	 

By then nuclear 00cipe7ition 5a:',-en South .1.fric-,  and the 

FRG had already commenced. A 196' cuitural azreement 
between the two sizies inciude-d the promorion of scientific 

exahang:-.s. 

 

of whtc lice Aerfl many durine the 19605 in the 

nuciearlIeid-n  In 1963 two Gsrmsr firms had heii.-ied develop 

uranium production at the Tizjeb-ars copper iron: and other  

CO aup:olied equipment for Safari I and 2.11  'Nlost 

impor.antly, in 1969 the trai-;-g of four South .4.fricon 

.5.-ientiszs in 	 rechr.ictie was betz.un ot K122;Ers1:1?. at 

the K=rrifOrSO:21211-2ZentrOrn, subsidiary of 	The year 

before, STEAGI which had not then received he world ri-rhts 

on :he jet-nom:ie. had already 01sc-._:_saf.-ai ct-.oper,tion ri 

urectium, enriehrnent with the South .4,10552t 
In July 1970 Vorater announced that South .African 

sioie.ntists had developed 2 7..roceOS: of uranium enrichment 
which was .daimsd to be unique: the establishment of the — 

Uranium Enhchment Corporation (UCOR) %VC: 311nOu turd. 

with the objective of tuming South Africa into en independent 

rnanuf:=cturer of nuclear ruels.'s  

The dairn that the process was unicut has been treated 

with massive sceptic:sr:1 by almost all o'oser:ers. It also seems 

to be the"coce that the ,-.nno,,ncernent 	prem.:lure. AS the  

basis for the claim that 3 procasa hod been developed, there 
seem to be two possibilities: either was experiise aajned by 
South African so:entists trained SI iCr!Sr.:he, in which case it 
was clearly untrue to state the proc=ss was unicuti;.or, 

according to some firms sp.iculation..'4  the proce-ss was the 

	 ,tchniut which had been :estec-.1 and .discarded 

in the U.S. in wrccn 00:55 the ciainted unicueness was still non-
existent. IF Its process in ctiestion was ion-exchange., South 

Al-loots 	we::: probably quickiy disabused of the 

notion that they :ouid deve:^p is on 

In S-242: in 1 97: UCOR sought cooperation both with the. 
FRG and with Ihe British-Dut,:h-Ge:M211 Urenco consortit!m . " 

The fact Shot Urer:20 was approached may sugeest that Anal 

UCOR sought was not merely finanz-1 backing to develop 

commercial exploitation of its 	enrichment technicue. 

but cc:op.:a:ion and assistance di deveicipine the basic 

tecitnelos...a. If so, this would confirm the 7.TerOSSUrity of the 

1971 announcement 
Urenco refused cooperation with South Africa but, In :he 

ERG, ST-E.AG WSS .;--illing. It app.iled to the F3G's Cabinet for 

permiizion to .2:2li.O.O.O7-21e. with UCCR in tt:ablishinst an 

plant using 	 deci:s:on 

was deferred 	of concern :bout possible political 

ziontroveray sstoot Iron such oc-aps-:-.::ion and because of he 

obi:to:ions of :tz.-,rne  	In the 	a..is of 	in COS:lb::: 

3.ST=AG withdiew tIc ap713.:ei.an but accIinued It 

oci:abo:--, lion with LCOR in estabila:-_:na she pilot 

plant at 
STISAG ;:rcviciesi 	 and _he 

•̀ ..s Vaiindaba 	' 	and In -ettorn 
7i2o-12 2_2121 O.Se SI 

:t 	that 

at'tion-Li i'inence 	 2 :375 i.7.--temenz 

reeei,e some I 0DC ions of 

:ram SOUtO .rm50 55-1552 55.11 

started ii:,:eration in :975 ; 	 a very 

.--ipaciry;  but a.2-lc'Kly exp.-L.-iced to be 	of 
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MErri 0 DS C 	7:NRI C-24 F_NT 

zwzre ofo.00as of 	rosootr.-Itthth-=::` 

ern: 
Torpozoo 	Iiawe 	ns.d on 2 -,7:211saoe during  World or IL It ,otsid  	ote for sr-a-fudng- small 	cdhizthly 
ran 	urriniuth for testing  s-4 rnth but .00rr ou c-...o:ssIy 	on 2or Oa nor oc 	or 0 	use 

jOur 

711 	 on :a niaid wash, 	rnreee 	font xron.: 	 sraarr 	In :Int US I: 1: 	a 
.rav urr 	CO 	r.roe. It :nay ha.= 	 or 	rrrrrro.r for Sos oh .JrU sr one 

L-Lsaer.i-s- 
Lilo the nest 7,0 	 ia 	 difruanan ur_Ivisas the CifTcreerc in nroyeenent of iorm. ant to iruai.r 
,seistht ro -se-aa_.,:te and 	su-snitS. batoro. List the 	rwo rorhr curo it ri,cuirar. 	 of :1.74.zitly._. 

orro 	aria=rxis pianas and ass:: by 	F.---nos :Ind the U.S as:long crjrrro. r oan be r..-4---ak-t-1 as the b 	ra:ailment :=Sin...iistre for 
00020 

Gas ;.-:-.-in-ffisre 
Ger--rna.nr  Or World War IL. ;z: main 	 the ..-311-ol-th-Currth-Cserinrio Urenco so.rnor7.fiaar- It :n 

or C-rpsnirithst Ut 

jer 
:dais-a:ion of ras 	rf.g. itt whic-^: F-ss-ous uranium mac.: with iig.htcoCly.itnr.ra 	'heithol it sari: Si 	througi 

natrais 00303 

ocr000ur prornis= to be r.:1=-5.= and more 	blot ths :al), 	 it is now in the rc.usOZO szoee. The US 
in ;a/lianas has made r osior too ustoanru a it tort S.....16 Of crbro rspre00..1 its Fiter--=i- 

• So-urh African nucI=r La:en:ars ,ouid cL:im savon:h trarththique alias - their 	hthwevcr. I 2..Z.1 	 that thr-ir yaaiation 
on Cr::: 	co Se foorly op.rded as a sopa:sic itahnique. For 3 d:2C1.:S.EiZrl. rote =re 89. 

QUIP!AENT SUPPLIERS FOR 7-.1E V.1.1.2:■D.A3A PLAN] 

.Siso:rinn-rzy 

ef-ernents 	 Sic-nerd AG and Men-rscriroiait-F.kow-31:-;:an GataH 

r:n= 	 .5,--rne-rif. AG 
of MoU  
SNECI4A, a Fn,I= 

Sia= (Swi) 

C.:---oqing 	 Lin-St AG 

CoaFrig of the 	 Inier-that.ional 	Dndthn4 

Canthiners 
thor sorb! 	 Lsr 

tot 1:11......T.CO. rubsef027.5 of Skins= AG' 

;Cr 	 ',ust 	 of Vraian A. 	 00O0y 

It 
FonS-orr; is 	 L.'S) 

7---.Aausrs (US) 
far,: 	 of the 

00 	 of 

	

F 	 ceit-ar CA-,nisn :a:re...a7.. of ITT of the US) 

r3535 	 .77:-.},C ored :tit of the 	 - 	 77-ie N.i._dsn- 

.4.ar.a. 

	

,..AT was rrinf-thr.-iara s?. Dr 	0007-arv1 	Zo-r.-:thr.r. an 	Csori-nan 

	

hais :Fr South ;frith': .7.76r.7..7'. 	 :Z 

=de ayoSiaioit 

;a 	 • 	GI. 	 1577. 

16 
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E K01-2ERG C ONSORTTCM 

o .ze 
,131 	roe 	.. ee Walc. 

pef ca,..a  
5..abneidaf- 

F._=7,-.ila) 
30 7-,ar 

Ath:::*1---.1 

1.5 	by Wc.rrar. fa the LS) 

n..,:b1 b. S,L' 	h1e.t is 
fc: 	 ,o:=zz KS..trszald Li 51 

A LI ;‘,-: ewrr 	is b.i4 :ay 	whic.b  
r-r ii a 	o f 

Cammizatr. 	A pc,-"-`,:cL 
..:en 

(R,:port 
cf 	 rnii7zt-e on the i:npiefn.t-nazaaran of Uniied 
Na Ilona atzciu:iono.a..nd Caitzb,orzi:on v.-r,...b1 South Afri=1,1-urra 
:37E. 

C:ef_iit Lyonnais rod he 	nquo at  l'Indochine or do Sue-o_°' 
In addition. France wiil train 100 South African technicions 

for 2.00t1I a year :o prepare :hem for operating the Koeberg 

.Apar-t from the ben4nt of nudezr-Jen-erated Iiectricity and 

:he possible beriel;: of the i.:luECnium whtich will heproducer.: 
or Koesoe17.... it haS ZILC 	 ,an :he basis of tr.-search 15y 
:he Anti.A.:aar:heid Movement in :he FRG, :hat 	 boo 
:.,no(her O-rneut for rho SCAith Af7i."-aan :2'0'■::::717.1cn[ and 0000:1n 
cor,tr,ctors.1:1  Thi< is :hat 5uozliers of !cuizmfot diied 
for 	and thus for a plant without military 

connotatic.tns, are actually sent 10 Vaiindabo for the UnInitirn 
tinrichme:-.1 piont. The companies in question are .-Alsthorn of 

tharzhcider in the Koebera consc.trium). i.hiee 
.Lsponese companies — HilaChi, Mitsubishi and Toshiba — and 
:•wo 	companies —Combust:on   and 

3.a:ocock 	'W.:icor. (who hoYe also suppiied foot far Safari I 

and ara pethops horror known as the desifTers of the reactor 

Isiond, nt3r 	 in Pennsylvania, which 

	

c!utz :t5 a major disoster 	t0ring 1979). 

T.se zoiloborotors 

A 	:heint 	:he f:cr! of Sou'-h 	caronuc:eor 

;3 :he =:=I:31:4,1::::or, as 	 from 

as area and :0r7ora:ions.. Me 1;77 

Ofscover.....ir 	:al: 	:he 	and 	:977 scorn or  

:n 	 auai:or :es: in be 4cir.ity of Sou::: .,tfrior 

shcuid 7.2ye 	 rose boost 	• 
r-isk of 

ton tr.Ou::77.....a; 	a7t.:,.11h 	 tn 

	

ay tome :1 	:Cii00;rOosr-! hot 

aol'iaooration old noz or does not :-•;:ye 

antt 	 p.roboOtV 

7.u.near 
soars 	h.21::-..aci its own 

• • • 
• 
• • 
• 

• • 
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The in_herens connecaton betwerrn dvil and 	 
is now nicely 	 Tec.t.ttc1ozicoi 

orzonfaa-Liona 	hove e...t..7r.rience in har-.r...,:Ing 	nuc:::zr 
o:: -,ides provide a_stion 00 	rro to 'oulid or 

in the raliii:Irj 	 The normal funcsio,.i-; of nticite 
power ttations prods_css piut0ssb2.m which, if 
app-topriateiy,or ustrd :0 10onrrouc: a 	:jest:Ito:ire 
and 	nuclear device. in: ::color , 	 
or os.ses a 	nuciezir 	 :o provide 

material For nuoicar -weapons_ Incleed, 	nucirez 
tatr-zar, as a ocio-off from n1E:tory nuclear :v.:et:sot 

the fact. 	the spin-orT=1.1 work Ore or_11.---; way is hardly 

Reinoznition of the. reizzionshio 3eywern 	and miiirary 
nuciear trie.-Lnoi.o.ev 	sope-cia;ly Important in the 
nerotfaLions which led up to :he Non.P7o0ifer-a:icn Treaty, 
17.7.22 2',Z7ed. in 1:368, and in :Ise :eel of :he. Treaty 
specillosi1y obliootes Porti 	ho ha Oct have nuciror ,eaocr, 
to 	Fiarem 	 ac'miniatered dv 
:he 100em:I:it:0a0 	Ent:Ty 	 zitversioi 
of 	and :az:Inc:it:Ty from ciI 0 	stools:: 
pl.:rocs-es."' The atancern which :-.:re 	SC :he Non- 
1-'7-cilia:a:ion Treaty, and to iiirther off; nor in she i 970s to 
ore--cot he orctlirei-ation of:r,Lcieor 	pcsorrsion. boo 

been a arnerolised concern or he prosp.:,:s5 for ,orld 75cce 
more stares obt:in nuclear u.,ezpon5. 

in the specific 	of South Afric-a there '=a been 
cause for concern. Since :he ea,-:y 19601 !toeing 

South Africn lizartn: hove eared :heir interest in nuclear 
weapons, :tometim exotic:fly, sotosrImes 	Those 
statements and hints hove hero :mended for on in:ernsticnal 
od:oc as 	as for white South Africa. Thor: attneriii 
import his been molts cieor. One must therefore eoctir shot 

:he moctaes for CrUs er.:•:ernd ccllaborcrhori which the 'white 
regime has an stolefuily received and without which :Ls nude. 

wr.tuld 35 not r,e-zriy so ex:ens:ve. 

In :he =s. 5 of the prn.otte corpora:ions which have born 

involved, one con 	the nnOt:Y7aLiOn to :he 3e200 for 

proF.: 	leave it at :hat. South Africa: has Iona hero hap? 
huntin:s  1.round for investors 	 Europ.e or Nortri 

a_nd, :0 a loi- ze 5.O0 (, uranium rnining. and be 

nut:ear industry are ra_-niply part of the 	15 

cor,aboration of  	pot-as:a:al azencies 	scours-ca 

.:-..onstdr.-.7:ion_ And it should not ...ye t'orzorten :hat 

corporations e,e,portinz 000S00s-tc:ai -.a.:771enr :0 Eaut.h ..Afroa 

tae?Ora .i.aanCee 2;:::111 :heir 

-s-trio ;orOrs_02000r 	7.-;:ior investment projer::s of: so 

a:2,e77,77,eni: 	 ah:J..2:2her 

al7I0ae menu. 

on: roe 	.a.z_n. or 55:1:0 .00500v 00 Sot 

ososeorare ir-,tetest both stares had in 	 'or 

i:nd 	 L•S 

hoz -.as: natu.-o.! s10c0r:es of uranturt-• oozl 

:han 3rila sin 3hka ■-:: a!::::::fh.:.7.1a 	ielaa.::a 

of 	Eut it ais_rid 	he 	 17.f. 

:za.k 	 indizencus stapp:ies 

rnoy 	:onziaered it  

:rye:opt-nen: of 2 .7.3.2. 	2.2:12Ze :f 

Afri:on -.1:-.1:-.turn 	Lif.3 
— 	 of :he coo-or arrlo::ordoo :1 boo-c 
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R F.73F:D OF COLLABORATON (cont__.) 

ii.Y1721) 5.7.4 4-2:1 0:7.4 31.271C4hi5. 2.ri=ir., to 
ttrznit.tth 	;.I 	;;;It: 	or 
cf Soe 	..t.ri;c.:th 	tthzd Ii71; 

ciLtzotiriter. of South 
pro.t•-?--,-; for 

South 	Under the ?57 opeatort 
men: 	!tz,e. 	 of p-e.r,-c,trt..,  :Lod 
of 

Safz,-i 1; 
s:,ne ef 	 riet.-rlent.t.th 	US. fueZte--.4 bcU 

s s ths-;e:-s--...:4 to 
• ---- 	se...,  .or 	2, 2-141 

er..,11.4:Tetent to the 
t...1'e 
=ins 

'the 

France's nua:ear industry. NucLear torts :o South Africa 
de.rfve from the general condition ci :he nucLear industry and 
are dirre:cnt a South .40-ices -.=se only buse of the spec_t'ic 

io which a, blind e-re h•Ls been resolutely turned.'" 
r.am31 and economic zonsiderations have over 

ridden the ob,ious 
`rat one could also say that polirc3i ccils:.derz:‘,ons have 

over-::dden 	?c!itical dan.:ers. For Sou:h Africa has been 
c„;:rn as a 7art:c...:ariy Important ally of the le.adna copitaiist 
stater.. c,erat te soolitic_-,1press:.:re by the anti - ap-arzheid 
17,Ct7-.e7.11 and the rnajc:ity ci the vot::rids 7.121'45. A strong 
white rer..- ne in South .-t.fria.2 has been seen as in the West's 
:nteresta., panly 5ecause of it: CZ:VE-2:C pCUtUCfl, 	)y 
cecat:r4ci t; natural resource:, .-artly beoause or the amount 
or- Wes:ern :ayes:me:it there. And while too close a relationship 

cotta Atno.-; ..=n 	embarrm:iinr: 	 the white 
ia so -obnoxious. this gene.ral attitude has created a 

izneral -:.-:Uinaness.to coca c: 	South .-t..frica 25 MlIch as 
roan :cll:tcc:ivr-osiitie. One could mount strait:sic 

to show :hat the assu.,-,-..ed zer..-5ZrattaiO impor-,ance 

.S.outt  	in part on outrnode-d and 
anachronistic ideas; one could aratce that E-,:pport.ina the South 

direct:y Cr 	 not only d:sz-,.....sting 

z:s.o. In 	 t:::ortst2:nte-d; ore could arE.ue 

amend that ao.rn:T.C7:-'2: considerations be aver-ridden. But 
dony :hat Weazern 1- ;a1r5 :12.c seen 50t;th .4frit:2 as 

frr.per.ant 	- and 	h 	act 	are-satires has !ed to 

ern'az::..:-es,'19  ail :the: 	port .as 

tray 	 has 	ducim 	ear etC no 

ac 	ra I:0n. 
end. :hen, nuclear collaboration with South ArriCa 

in: 	 iZ7-1:1,±1. of ;:-.:e7-..ational 

cane71l 	 aid and 	and :he general 
cf We:tern coi:abcrat:on with are Investment in South 

stands cart 	 -dangerous aspect 

:I 	 2.s.-,:ou.::::::...fangerous 

fcrm 

South Alra.cerr rudarze-chnolesN: a short chroteolot  

1949 South Afriaan 	Enercy lns:itute founded. 
1950 	 Develop- 

:nen: .1.gency an icoarucra 	(277  mints corned 
iurcn )950s) 

I952 Fi.r=7 uranium oxide plan, 	d (17 cor,structed 
aurora 1950s) 

!953 South Afnn A iCMIC.Ener1.-2.. Board founded. 
.1.greement on nualearc-oope.7:tion with US iarnended 
tr.:T.-and sco?e and duration 1962. 1967 and 1974). 

1953 joint US and South .41ricza learn n-to.-diore.c.: :2S 
r.ts in south .-4-.L.1antic. 

1959 D'eve1opment of jet-nc,---1-   for 	caric_ 
rnent :::.e.-Tcn in th ,2., FRG by Geeei.Lchaf-. Tut Kerfor_ -..,u 

1960 .Secret .>ork on u.T.thium 	ajeteemat began aotjua 3-. 

A fr: 	63. 
1961 US company of 	C:-.aime:7i contracts to construct 

Safa.-1 1. 
1962 atitt....ral ageement bet..,,,ter, :he FRG and South A:r.;:-.2 

includini; so:art:Zia ,::oc per:- tion. 
1963 	 --'ilabor2ins Lra:ao. 
1965 Safari 

(1965-76: US supplied:uranium For Safari 1.) 
1966 France beazer timining South African nuc1ear scf.entisa. 
1967 South. African s-aientists joined with British to monitor 

French nuclear recta in Pacitir:_. 
Safari 2 	or critic....11. 
(1967-74: Britain fabri'czted the Fuel Tor Safari 1.) 

1968 STF_4G of the FRG discussed cloop-eration in uranium 
enrichment wtth South; Africa. 

1969 FRG 	an training. South African sz.entists :71 je:-ncz-zie 
tecL-n,cu.e. 

1970 STEAG obtainer.' .world 7:f..it:a 	commerzial -..-1.evelop- 
rnent of jet-FtorJe. 
South 	announced it had developed unicue• 
method of uranium ertrit.-1-:rnent. 

1972 South Afric.a approached FRG and r..:renco for co:op-era-
:ion in uranium enrichment. 

1973 575AG so-plied unsuccesafurly for FRG cabinet zooroval 
for its cooperation with South Africa  in enriahment; 
went ahead anyway. 

1975 Valinca pilot e.nrich_ment ?isce  opened_ 
Nuoitar ageement bstren iran and South 

1976 Urzniurn oroduc:ion s:--Lrred at Ron-lame. 
begun so bui..te K.OtberI nudes: cer azation. 

S77.4G withdrew from V-aiLndaba  

Scienifio aFreement 	te.eoa :sraei and South 
Africa loproached US ;t2e..:17.::1 

on :ca-n- zr.ric.-,ment 	unantum. 
1977 US held up further contract ...or autT.:;:•.n.i.: ..tranium for 

Safari I. 
Site for :-_-_-stng nuc:taz 	dtz,acte.re:"..4 	7.:_tjahari 

b.' Soviet r_azei1fte photcaraplty. 

1973  	VaiL-.daba 
announced. 

Urn--cone 'nets-tr.:Thor:de rolant 	at 

'979 L'S 	 doubie-rtash a-.-er south 	in 

of South 

r...aator 	:.:art 

C.95::3? Seoond 
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THE POLITICS OF SOUTH AFRICA'S 
NUCLEAR TECHNOLOGY 
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plans for nuclear weapons, nuclear collaboration with it would 
still be a contribution of importance to the maintenance of 
apartheid_ 

In the context of probable worries about the 'oil weapon', 
the export of uranium and the possibility that South Africa 
will become an exporter of enriched uranium assume a further 
importance. Nuclear power programmes around the world 
mean that South Africa posscases in its uranium a raw material 
of the same kind of strategic importance as oil. It is not 
inconceivable that against a threat of oil sanctions South 
Africa would attempt to use uranium as a counter-weapon. 
This might be done by threatening to withhold uranium from 
states who collaborated in the sanctions or maintained friendly 
relations with those who implemented the sanctions. Or it 
might-be-done.by using uranium-to-buy-and-barter a_way 	 
round or through the sanctions. The agreement under which 
the deposed Shah ofIrinfrive7fR-71-SoWArrican uranium 
enrichment in return for supplies of uranium was an effort not 
only to gain investment finance but also to ensure friendly 
relations with a major oil supplier. In general, in the absence 
of the use of the oil weapon against it, South Africa can use its 
uranium to buy off some of the international pressure against 
it_ 

2- The international energy market 

The more important the regime an make itself and, in this 
context, its uranium to other states, the greater protection it 
will have acainst hostile international pressure. This 
protection might not include open statements of support, or 
even the absence of statements of condemnation, but it could 
include quiet efforts to water down international action 
against the re-me in forums such as the United Nations. It is 
in this light that we must understand South African attempts 
to care out a distinct and essential role in the international 
energy market, attempts based on its uranium resources and, 
at least potentially, its technology of uranium enrichment. 
Ironically, this strategy is made possible by the differential 
conditions of uranium supply which result from concern at the 
prospect of nuclear weapons proliferation. 

This concern has led to restrictions on the supply of 
nuclear technology and materials, in the form of safeguards 
embodied in the Non-Proliferation Treaty (NFT) and Nuclear 
Suppliers Club (NSC) of nuclear exporters, formed in 1975.12s  
The US, the largest uranium exporter in the capitalist 
international economy, is now in the process of renegotiating 
agreements on the supply of nuclear materials with several 
countries. Under its Nuclear Non-Proliferation Act, with effect 
from September 1979, the US must ensure that importers of 
its materials submit all their nuclear facilities to safeguards 
laid down by the International Atomic Energy Agency (IAEA). 
IAEA safeguards on all facilities (full-scope safeguards) are 
also required on non-nuclear weapon states who are Parties to 
the NPT. Australia and Canada, two other major uranium 
exporters. require similar kinds of safeguarc:a from states they 

However, NSC safeguards apply only to the facilities in the 
importing country which actually use the material in question. 
Thus, NSC safeguards are distinctly less onerous than 
American, Australian. Canadian or NP-C SalegllardS. If states  

wishing to import equipment or material find the stricter 
esfemrards too burdensome, they are therefore likely to turn to 

West Europe for equipment and technolog,nd would 
probably look to meet their uranium requirements with - 
material supplied from Gabon and Niger through France or 
from South Africa_ Uranium from these sources could be 
enriched in West Europe by the commercial enrichment 
consortia of Eurodif, Coredif and Urenco. 

This situation could tempt West European states to take 
American, Australian or Canadian.uranium with full-scope 
safeguards for their own domestic needs, but to use 
unsafeguarded uranium from South Africa for enrichment and 
re-export under the NSC limited safeguards. States who have 
not ratified the NFT (such as Argentina, Brazil, E.gpt, India. 
Indonesia, Israel and Pakistan), and who object for one reason 
or another to the more stringent safeguards, could be expected 
to-tumito.the easier conditions available by importing South 
African uranium through West Europe. 

Rowsever:West European states may alsoaighten up their 
export conditions, even retrospectively renegotiating for 
tighter conditiOns as happened with Urenco's contract to 
enrich uranium for Brazil-Ill  This situation would open the 
way for South Africa to revive its plans for large-scale export 
of enriched uranium, providing the material with no safeguards, 
enriched in facilities themselves not subject to safeguards. 
• Thus the situation may make it possible for South Afria to 

become an essential part of the international energy network, 
either supplying uranium for enrichment in West Europe and 
export with limited safeguards to third parties, or itself 	• 
directly exporting enriched uranium, while still possibly 
supplying domestic needs in Japan and West Europe. This 
position could help alleviate pressure on it, creating new allies 
for apartheid. It is in this sense that importing or treating 
South African uranium must be seen as a form of nuclear 
collaboration with apartheid, as important in its own way as 
the supply of equipment, material and expertise. 

3. Nuclear weapons 

Nuclear technology has been and will continue to be politically 
important to South Africa. regardless of any plans it mizhi 
have to develop nuclear weapons. But the greatest concern has 
been quite rightly focused on the possibility that South Africa 
either has or could have at short notice a small nuclear arsenal. 
To assess how probable it is that South Africa has nuclear 
weapons or might have them we need to consider both how 
nuclear weapons might be used and the feasibility of South 
Africa producing them. 

That the existence of the white South African state is 
threatened is recognised by just about everybody, including 
the regime. To help meet the threat, the armed force-s have 
been increased over the years by staggering proportions. South 
African militarisation really dates from 1961 when in one year 
military spending was increased by 60 per cent in real terms 
(ie after accounting for inflation), and has been sustained ever 
since, receiving another major boost in the mid-I970s in the 

wake of the Portuguese revolution which signalled the 
imminent demise of Portuguese colonialism in southern Africa, 
thus removing major regional allies of apartheid_ 

Taking 1960 as the base year, by 1978 annual military 
-rending had increased by over 5.000 per cent in actual 
expenditure, equivalent to a cal incense of about 1,730 per 
cent. In 1977 the annual miliciry budget acr.ounted for -1.5 ref 
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cent of Gross Domestic Product, up from 0.8 per cent in 
1960.11  

Total military and paramilitary personnel, including 
reserves, increased by around 130 per cent between 1966 and 
1979 — from 172,300 to 40.4,500 — with an increase in active 
military forces (ic regular and conscripted personnel, excluding 
reserves and paramilitary forces) that was nearly threefold -
from 22,000 to 63,230.'7'9  The South African Air Force flies 
416 combat aircraft, including operational trainers and 
aircraft with the Citizen Force, while the army is equipped 
with 270 medium and heavy tanks, 1,600 armoured C21-3, 230 
scout cars and 1,780 armoured personnel rriers.ls°  This is a 
powerful military establishment, built up by a determined and 
sustained effort."' 

Even so, the South African redrne may think this is not 
enough_ In 1976 the military expedition into Angola received 
a very rough handling from the Cuban and Angolan (M? A) 
forces-ate  White South Africa's myth of its military 
invincibility, a myth built on a racist foundation, was sorely 
challenged_ While propaganda attempted to retrieve and 
resuscitate the myth, more sober and accurate assessments 
were probably to be found within the regime itself, and one of 
the effects of the advanture was probably to solidify the 
conviction that something more was needed. But both 
economically and in terms of personnel, the current military 
effort is already stretching South Africa; if there were to be 
'something more', it would have to be some dramatic increase 
in the capacity to apply force. And that immediately directs 
attention towards nuclear weapons. 	 • 

There is no problem for South Africa in regard to means of 
delivering nuclear weapons: it has combat aircraft capable of 
carrying nuclear weapons, including British Buccaneers and 
Canberras and French Mimges. 

It is likely that the South African regime has specific targets 
in mind_ It might consider that the nuclear destruction of 
major guerrilla camps and 'oases would be a dramatic 
demonstration of its determination; the use of nuclear 
weapons against the towns of any state aiding guerrilla forces 
might be expected to cause an abrupt termination of that aid. 
More important, the regime might expect that the threat, 
whether explicit or implicit, of nuclear bombardment would 
deter states such as Angola„Mozambique arid Tanzania from 
aiding the guerrillas. Indeed, if South Africa were to use its 
possession of nuclear weapons to deter threats to it, the object 
or target of that deterrence would almost certainly be those 
states who could be expected to aid guerrilla forces fighting 
the white regime. 

Indirectly. however, South African nuclear deterrence 
wouid have other objectives. The threat that it might use 
nuclear weapons might be expected to deter the regime's 
international allies from jettisoning it. Stet= such as Britain, 
France. the FRG and the US who might, for pragmatic reasons, 
prefer to 'drop' the South African regime might be persuaded 
to press for accommodation with South Africa for fear that 
otherwise it would unleash a nuclear catastrophe. 

Of course, whether or not South African nuclear deterrence 
would wort against either direct or indirect targets can only be 
a matter for conjecture, for South African strategic planners 

no lets than for outside observers. But the success of nuclear 
deterrence an only ever be a matter for conjecture; the 
problem is no more likely to dissuade South Africa from 
dr:elating nuclear weapons than it has dissuaded any of the 
current rrecleat weapon states. What is likely to count most in  

the calculations is the prospect of having some extra incur. 
when the South African state's very existence is at stake. 

If (or when) South Africa possesses nuclear weapons. it we 
thus have an additional option of threatening to use them 
by actually using them. Yet it must also fear that should it 
announce it has .nuclear weapons, let alone if it actually usi 
them, there will be a tidal wave of outrace.which its would 
allies around the world would find hard to resist; short-:err 
advantages could be wiped out and the demise of the rem 
actually hastened.. The opposition to the regime activated b 
such events as the Sharpeville and Soweto massacres or the 
murder of Steve Biko would be as nothing compared to the 
pressure it would come under if it used or threatened to use 
nuclear weapons. 

Awareness of this probably explains South Africa's use a 
the 'politics of uncertainty', the use of hints and contradict 
statements about its military nuclear ambitions (such as 
Vorster's repeated but later denied assurances to President 
Carter that there were no plans to produce nuclear weapons 
conduct nuclear tests). 

One of the advantages of this strategy is that it places 
Western states in a dilemma. If they acknowledge that Soot/ 
Africa has, or will soon have, nuclear weapons, they might 
thereby appear to be deterred from certain courses of actior 
by that assessment. But if they minimise the dangers, they a 
unable to exert public pressure on South Africa to try to gel 
to abandon its military nuclear programme. They may, of 
course, exert pressure secretly, but secret diplomacy is of 
limited use, particularly in the face of corporate interests in 
their own country who favour continued cooperation with 
South Africa. 

A major task in the international response to the military 
dimension of South African nuclear technology must be to 
devise a strategy which makes it possible to cut through this 
knot. The ambiguities and prevarications of the responses of 
some Western states play right into the hands of the South 
African use of uncertainty. 

In sum, the South African regime may well believe it needs 
nuclear weapons; it has the means to deliver them to taraets: 
can probably identify specific uses for them; and, above all,. 
expects political advantages from the possession of nuclear 
weapons. We must next ask whether it has the.capadry to 
manufacture therm. 

The short answer is that it does have the capacity. Unics 
has obtained nuclear weapons material by theft or other 
clandestine means, it could enrich uranium at Valintiaba to a 

high proportion of Uranium-255, even before the expansion 
the pilot enricl-urient plant into a production facility. It is nit 
unlikely, unless there have been clandestine means of obtaini 
weapons-grade material, that either Uranium-135 or, at this 
5:31Z,I, plutonium has been used- 

To have material for nuclear weapons by the Uranium-23: 
route. South Africa both needs and has uranium, plants rn 
manufacture uranium oxide, a uranium he:--afluoride plant at! 

an enrichment fadity. 
The amount of weapons-erade umnium which could have 

been produced at Valindaba by now CL"0C be known withoi 

acce.s to det$L.ilieci spec:litions of the enrichment cycle. 
However, one mode! of an enrichment cycle corntible with 
the adapted jet-nozzle tethnicue suggests that the pilot pant 
=pable of producing slightly mere 90 ..7.er =tit enriched 
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uranium each year than would be necessary to build a single-
nuclear weapon of the size that destroyed Hiroshima, Japan, 
on 6 August 1945.' Since the pilot plant began operation in 
April 1975134  at a lower capacity than it eventually attained 
(50 tons a year of three per cent enriched uranium). it seems 
likely that at the time of writing (December 1979) it could 
have produced enough weapons-grade material for four 
Hiroshima-size. nuclear weapons. Of course, this would also be 
material enough for a larger number of smaller weapons: the 
nuclear explosion over the south Atlantic in September 1979 
was calculated to be less than four kilotons,''s  so that if it was 
a South African nuclear test this may suggest the regime is 
thinking in terms of weapons smaller than that which 
devastated Hiroshima. Accordingly, we could speculate that 
enough material has been produced for about a dozen 
relatively small nuclear weapons. 

Such an estimation of the range of sizes for South Africa's 
possible nuclear stockpile is vulnerable in a number of ways. 
Firstly, it assumes a particular form of the enrichment cycle 
which may not be totally accurate. Secondly, it assumes that 
no weapons-grade material has been obtained by theft or other 
clandestine means. Thirdly, it assumes that all of the Valindaba 

.plant's output is highly enriched uranium destined fur the 
production of nuclear explosives. lf South Africa wanted to 
keep Safari 1 operating. since a new contract for supply of 
uranium by the US has been held up, it would presumably 
have to use Vaiindaba's output for this. Judging from the rate 
at which American uranium has been used in Safari 1 (81 kg 
from 1965 to 1976)'36  keeping it operating would absorb 
most of Valindaba's current potential output of highly 
enriched uranium, leaving enough over for possibly one 
weapon of approximately Hiroshima-size. But to use some of 
Valindaba's output for Safari I, South Africa would need 
also to have a facility to fabricate the fuel elements. There is 
no evidence available that South Africa has such a facility, and 
the third assumptiontherefore seems reasonable. 

To summarise, it appears (in December 1979) that South 
Africa could have enough material to make four Hiroshima-size 
nuclear ..veapons, or around a dozen smaller nuclear weapons. 

The view that South Africa has the'cip"acit-Sito make nuclear 

weapons is widely held. In February 1977 US government 
officials were quoted as saying that South Africa could 
develop nuclear weapons by 1981, or within a few months if it 
devoted all its nuclear resources to the task.137  In the same 
month Raymond Barre,  the French premier, stated that South 
Africa already had a military nuclear capadry, to which the 

NUCLEAR WEAPON MATERIAL 

There are three root= to nuclear weapons: 

1. Nuclear weapons can be made of uranium. usually enriched so 
that it COrLASI3 about 90 per COT( or more of the isotope 

Uranium-235. A bomb made of this mates!, with a yield of 
about 14 kilotons lie equivalent in explosive power to 
14,000 tons of TNT) was used to destroy Hiroshima on -
6 August 1945. 

L Nuclear weapons eta also be made of plutonium which is a 
by-product of most normally ap.erating nuclear reactors and 
power stations A bomb made of plutonium, with a yield of 
nearly 20 kilotons deszoyest half of Nap.uki on 9 A usuat 
1945. Until recmitly it was believed that commercial grade 
plutonium would not make an efficient  nuclear weapon 
bectuue of the build-up of plutonium-240 and -241 which 
would make the bomb Likely its) explode before the right time. 
It was thought that weapons-grade plutonium should consist 

about 96 per cent of plutonium-239 and only four per cant-
of other isotopes, Theway to pre-rent the build-up of other 
isotopes was simply to remove the fuel rods earlier than 

would be economic if the intention were simply to generate 
energy for-elecoiciry. It is now known that commercial grade 

plutonium can make an efficient nuclear explosive_ 
extraction from the reactor core, the fuel rods need to be 

chemically reprocessed to reincrve other materials pre eat in 
them. 

3. It is also possible to make nuclear explosives from Uranium-
233, which is bred by subjecting thorium to neutron 

irradiation.. 

Koeberg reactors would add nothing.134  It is not, in fact, true 
that Koeberg would add nothing to South Africa's military 
nuclear capacity. The plutonium which the reactors will 
produce could, if South Africa were to develop its own 
'chemical reprocessing plant,139  be used for the manufacture of 
nuclear weapons. Together with uranium from the Vaiindaba 
plant after its expansion in 1981. this would transform South 
Africa's situation, from being able to produce a very small 
nuclear arsenal to being able to produce an arsenal which, 
within a few years, could number above 300 weapons. 

—7gust toiliiiet.liaiSouth Africa has a military nuclear 
capacity and nothing can be done about it is misleading. 
South Africa now has a very small military nuclear capacity 
which could be changed within a few years to an extremely 
sic iiicant one. This emphasises the urgency of international 

action, and it =wheats' es that there is still time for effective 

action. 	- 
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CONCLUSION 

On the basis of the evidence available, it is passible to reach 
the unambiruous conclusion that South Africa :ould now have 
a small nuclear arsenal. It is possible that the efficiency of its 
weapon design has been tested with an actual nuclear 
explosion. But to say this does not mean it is certain South 
Africa does have nuclear weapons or that it ha:.  set aside 
material from which to construct them. There is no definitive. 
proof on 	 —• 

That South Africa has a military nuclear capacity is dear. 
So far I have seen no evidence of any use for uranium enriched 
at the Valindaba pilot plant and no alternative to military uses 

comes easily to mind. if we accept that the American satellite 

which identified the double flash over the south Atlantic in 
September 1979 was functioning properly, it seems clear that 
a nuclear test occurred, and it is not clear what slates other 
than South Africa might have been responsible for it. 

Because of these two points, I have to conclude that 
Africa probably has at least set aside material for nuclear 
weapons, that it has developed and tested a weapon design. 

and that producing a mall arsenal from its available material 
would be the task of a few weeks at most. 

NOTES 

NB: Discovering basic information about South African nucleardevelopment has never been easy. Researchers who have done 
the fact-finding have had to work with a paucity of material and a great deal of estimation has been involved Nonetheless. there 
is now a considerable body of knowledge and the accuracy of most of the factual material presented here is widely accepted 
Yet it must be freely admitted that at certain points the lack of hard facts has been a major problem, leading different 
researchers to different factual conclusions. To prepare this paper I have drawn largely on the work of other people But I have 
not drawn on it uncritically: where possible, information from one source has been verified by reference to other sources. 
Therefore, while acknowledging the problem, I take responsibility for the factual material presented here except. of course. 
where I have indicated that the reference is to allegations, ran-tours or unsubstantiated reports. These comments are not intended 
to throw doubt on the formidable job of research done by numerous people over the yes but merely to draw attention to 
problems inevitable in studying the subject. 
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'tic-flirts were being trained in the FRG some years before 1967, although this probably does not refer to trairang in uranium enridiment 

84. Gelder, ibid: Cervenka and Rogers' account sudots FRG-South African discussions on enrich.  r.n.._en_t may not__7ve._b_enun until after Donald 
Sole, previously the South African representative on the Interrfio_nal Atomic Energy Agency's Board of Governors, took up the position of 
ambassador to the FRG in February 1969, op cit. p 60 

85. ANC, The Nudear Conspiracy__ op cit 

86. Wall Street Jourr=1, 23 October 1970 

87. C=2-,C211:2 and Rosen, op dr, p 178 

88. See the narratives in ANC, The Nudger Conspirecy... and Connairacy_.Continuc, op dt; and Cervenka and Rog-ms, op dr 

89. Partly beaux the South African authorities continue to insist that their emichment technique is their own invention. them remains doubt 
about the extent of the technical knowledge Fazed on to UCOR by S.TLAG. The South African adaptation of the Jet-no=le utilises :he 
American 'vortex tube' =opt. 	which emu:fugal for= in a ps scoot is obtained by raate it swirl acrodyomically in a fixed tube'. 
Dr Roux. president of both UCOR and the South African AEB, has asserted that the South African ceichmern tohnique owes more to this 

concept than to the jet-noncle - sex World Am emend end Dicrrnamatt' SIPIU Yearbook 1978 (London: Taylor 3. Fmndi 19781. pp 72- 

Roe-July one writer has classified the South African technique as 'the advanced vortex rube procds', a tecrinique completely distinct 
from the jet-no=le -Bask:rut. P. 'Jet nod_le and vortex tube enrichment technolodo% in BarrabY. F er el (eds)„Vudeai Enery and Nuclear 

Weapon Prolifdrrion  (London: Taylor & Francis. 1979). However, the technio1 details in )30322.1 Fund, together with the very fad of 
collaboration between STEAG and LICOR convince me that the South African technique is just a vacation on the jet-noctle a v2.1:2210n 

which would not have been possible without basic technical assistand from STEAG 

90. Interr.ational Ho-old Tribune. 13 October 1975: The Economdc 6 Do-4mb= 1975 

91. Burhop, op dr. among others: offichilly the capacity of the pilot er.richracit plant remains sone _ 

92 Cervenka and Rogers, op dr, p 84 

93. For some details so Bosldna. op cif 

94. ANC, The Nude-v. Threat__ op dt: and C.s.r- eenka and Rags,  op dr. p 184 

95. C-evenka and Rogers, op dt, pp 184-5: and British A,A61. op Cr 

27 

UNCLASSIFIED U.S. Department of State Case No. F-2007-03097 Doc No. 005123283 Date: 09/04/2012 



UNCLASSIFIED U.S. Department of State Case No. F-2007-03097 Doc No. C05123283 Date: 09/04/2012 

96. Cervenka and Rogers, op cit. p 185. There is much confusion surrounding this figure of a 5,000 ton capacity for the expanded enrichment 
plant, which I have bet unable to resolve. Cervenka and Rogers clearly sc. the figure as referred to output. as do other 101.1.1= - en Burhop, 
op cit. -Suds a plant. if constrUCZed, would produce around 5.000 tons of three per that enriched uranium per annum' On the other hand, 
the s=tthictit in The Nuclear Contpirat7 (ANC. op cir) that 'The plant ._ could produce 1.2.50 tons of erthiched uranium per annum' 
suggests that_ according to those authors' sources, the figure of 5,000 tons referred to theinpur of uranium oxide. Elsewhere, the plant's 
projected =podgy is recorded as 5 million Separation Work Units per year - S1PRI Yeerbook 1978- op.cit. p 72.However, since it now 
appthrs that the expansion will not be on this sale - to either 1.250 or 5,000 tons output - the confusion is not so important 

97. If the figure of 5.000 tons reltheci to output of enriched uranium. Cernanka and Roc= would be richt to point to a further problem: that 
- the input would probably be around 20,000 tons of uranium oxide, more than South Africa is currently pia:ening for annual production in 

the mid-I 980s and arguably more than its uranium mining industry could sustain - op cit. p 187. On the face of it planning for all input to 
the enrichment plant so far above existing uranium oxide production plans would be rather unlikely, sursting that the figure of 5.000 tons 
refers to input, a figure within South African =nobilities In 1978. including Namibian uranium, South African production was 6,285 tons 
(world Armaments and Disarmament: SIPR1 Yearbook. 1979 (London: Taylor & Francis. 1979), p 321) 

9L Cerv-thka and Rogers op cth. p 190 

99. ;bid_ pp 190-2 

100. The Economist, 25 February 1978 

101. This figure (which definitely refers to ourpot) is based on the announcement of the expansion by Fanic Botha. Minister of Mines Ise ibid) 
in which he stated the expanded plant would satisfy the needs of the two Koeberg power reactors (see section 5) which were calculated as 
200-300 tons of uranium enriched to three per cent; see also Cervenka and Rogers, op dr. pp 191-2. Reactors of the Kocbeng type 
(Pr-urised Water Reactors) and size could be expected to consume about 140 short tons of uranium oxide a year - von HippeL F et aL 
'An evolutionary strategy for nuclear power' in Barnaby et al (ests), op cit. p 16 

102_ Walters, R W, Sourly Africa's Nuclear Build-up and its Implications. UN Centre Against Apartheid, September 1978 

103. C..cvenka and Roge.s., op cit. p 160; an agrcrnent in 1976 between Israel and South Africa to expand scientific and technical cooperation 
caused speculation that this included the nuclear field (Nem. p 327), including some suspicions that the nuclear device which would have 
ben tested at the Kalahari test site in 1977 was actually made by Israel - Newr.veek_ 12 September 1977 

104. SIPRI Yearbook 1979. op dr, p 308 

105. UN Centre Against Apartheid, Collaboration by Member Stoic__ op cit 

106. lull-err:um and KOUWC:132/, op cit 

107. Ce-.venica and Rogers, op cit, p 200 

108. UN Centre ActiCt Apartheid. Collaboration by Member Stares..., op cit 

109. See SIPR1 Yearbook 1979. op cit, pp 313-22 passim 

110. Anti-Apartheid  Be-we-sung. op di 

111. UN Centre Against Apartheid. Collaboration by Afember States-, op cit 

11'2_ Ibid 

113. Anti-Apartheid  Bewecung, op cit 

114. On the Treaty and safems. ards. see Appendix below 

115. See Cowing. M, Independence and Deterrence. two volumes (London: Nlacrnillan, 1974) 

116. Cervenka and Rogers_ op cir, p 304 

117. Preparations are now being made to establish an enrichment plant in the FRG, probably at Gronau Bosk.ma, op cir, o 67 

118- It should be noted that the profitability of sales of nuclear re-actors and other major items is 31712We: indeed. one of the reasons for heavy 
state involvement in the nuclear industry of most countries is the doubtful profitability of the business compared to the massive apical 
outlays which have bc...-fne--seary. Without nuclear exports., however, it could be argued that either nuclear capacity would have to lie idle 
Of else the state would incur yet hither costs. 

119. On evasions of the arms embargo, see Mare. M T and Prokosch. i, 'Evading the Embargo: How the US Arms South Africa and Rhodeth', 

its western MZSIaollIell3 Association of Concerned African Scholars (ed) op cit 

120. New African. October 1977 

121. In the mid-19703 nuclear power programmes looked so ambitious that it was speculated that a world-wide nuclear power capacity of 
2,000 GW(c) would be attained by the cad of the century; it has been nleplated that if then were no further gow-th aft= that point 
ethnornically recovembie uranium would be exhausted before 2020: Rotblat. 1, 'Nuclear energy and nuclear weapon proliferation', es 
8-arnairy et al (gds). op cit. p 384. Nonfat power capacity is now unlikely to attain that level unbent there is a radial came in the current 
dtitation and this would of course, extend the tine that uranium will be available at raiser-able costs. However, the cs-f=l2ICI for the 

durability of coal resources are far hither. One projection of future use of coal suQ--....th worldwide coal reserves would be exhausted for 

practical purpose= in about 800 years: Foicy, C. The Enemy Question (Hal-onctswor.h: Penguin. 1976). p 120. 	. • 

I22_ Most recently the British government is preparing an ambitious expansion of nuclear power The Observer, 9 December 1979 

123. See Bailey, M. °Ureic (London: Coronet. 1979) 

124. Nen.. A fric.2n. October 1977; and Foley, op cit. pp 241-2 

125. Sec Appendix below 

125. See Lodcutrd. op cit; and SIN?! Yearbook 1979, op cit. pp 313-22 

127. Yearbook 1979, op cit, p 321 

128. Ibid. pp 48-53. TaNcs 1A_23. 1A_24 and 1A_23 

129. The Military Balance 1966-1967 and idern 1979-1980 (London:: 1155, 1966 and 1979) 

130. The Military .3cL.r-yce 1979.1980, op dr 
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131. It has been convincingly shown that the Interrational Inmitute for SG-ate-ate Studies IIISS) has underestimated South Africa's armed f 
past years: see Gervasi. S. 'Breakdown of the US Aims Embargo', in Western Massachusetts Assodation of Conc—.med. African Scholz 
op dr. Whether er not the figures recorded in the t=t to note 133 UT similarly an und=stionent are similarly an 11.17d=lltitcmcnt h it 
dens. 

132.. IISS commented that. the rmistance of South African forces to the Cuban-MPLA offensive in diriy 1976 was no more effective than t 
the FNLA forces: Strategic Surrey 1976 (London: 1155, 1977), p 44 

133. Sc: Burhop, op cit 

134. ANC, Conspiracy....Continuc op cit 

135. International Herald Tribune, 5 November 1979 

136. Statement by N Sievcing, US Energy Rematch and Development Adminismation. lune 1976, cited by Cermnica and Rogers. op cit. 

137. The Washington Post, 16 February 1977 

138. International Her--Id Tribune. IS February 1977 

139. There have been references to South Africa alneady possessing a chemical reprocessing facility, but no fl.= evident=: see note 38 abo 
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- APPENDIX- 

THE NON-PROLIFERATION TREATY AND 
NUCLEAR SAFEGUARDS 

One method proposed for preventing South African 
acquisition of nuclear weapons has been for it to sign and 
ratify the Nuclear Non-Proliferation Treaty (NPT).1  There has 
recently been considerable US pressure on South Africa to 
accede to the NPT, a step the regime has hitherto steadfastly 
resisted?  

Ratification of the NPT bythe South African regime would 
bring it within the scope of international efforts to prevent the 
proliferation of nuclear weapons, efforts which have been 
supplemented in recent years by the Nuclear Suppliers Club 
(NSC). sometimes known as the London Club, and by 
restrictions on nuclear exports imposed by certain states. It is 
therefore important to consider these efforts and thus to assess 
their potential value on the context of South Africa. 

The NPT can be summarised as an important but defective 
instrument for preventing the proliferation of nuclear weapons. 
Its weakness is partly due to the refusal of certain important.  
states to ratify it, states such as Argentina, Brazil, China, 
Egypt. France, India, Indonesia, Israel, Pakistan and South.  
Africa. Their refusal to ratify is the result of different 
motivations — some regard it as imposing heavier burdens on 
non-nuclear weapon states than on nuclear weapon states; 
others see it as a device not of nuclear disarmament (despite 
Article VI) but of monopolisation of nuclear force by a small 
number of states; others reject it in order to keep open the 
option of developing nuclear weapons. 

Perhaps more imporant is that the NPT swings on a bargain 
between the nuclear 'have-nots' and 'haves': while the 'have-
noes' afree to remain 'have-nots' (Articles I and II) the 'haves' 
undertake to take steps towards becoming 'have-nots' (Article 
VI). Despite arms limitation talks  and agreements between the 
US and the USSR, this baresin has not been kept and, among 
non-nuclear weapon states who are Parties to the NPT,there is 

increasing frustration and impatience with this, threatening the 
fabric of the Treaty. 

One could therefore argue that it would be wrong to 
entrust the task of countering South African military nuclear 
plans to a diplomatic instrument whose central bargain is not 
kept, an instrument which is consequently in danger of failing. 
apart.' 

In addition. the NPT contains a clause (Article X) 
permitting withdrawal on three months' notice, which could 
permit a state to accumulate weapons material, announce its 
intention to withdraw and actually construct its first nuclear 
weapons by the time the withdrawal took effect_ 

This clause would not be quite such a problem if the NF'T 
banned or limited certain forms of civil nuclear technology; 

- but it doee the opposite, encouraging the transfer of 
expertise, equipment and materials as long as everything is 
subject to IAEA safeguards.ln fact, there have been 
complaint that the NTT discriminates against those states that 
become Parties to it. that non-NPT states have often received 

more nuclear aid, trade and cooperation than the Parties, thus 
removing the incentive to ratify the Treaty. As the cases of 
states such as Argentina, Bre3I, L-idia and South Africa itself 
demonstrate, there is much truth in this complaint — even so, 
the text of the Treaty makes it clear that the apparently civil 
development of nuclear technoloD-, on which South Africa's 
military nuclear capacity rests, would not be hindered if it 
ratified the NPT. Indeed, it is likely that its civil nuclear 
development would be eased, both materially, in the sense that 
it might find necessary imports easier to come by, and 
politically, in that its ratification of the NPT would ease some 
of the pressure upon it. 

The NM-  also obligates the non-nuclear weapon states that 
have ratified the Treaty to subject their nuclear facilities to 
safeguards administered by the International Atomic Energy 
Agency (IAEA). The system of safe:guards is designed to meet 
the objection that ratification of the NPT could provides 
state with greater access to civil nuclear technology, on the 
basis of which it could clandestinely develop military nuclear 
technology. However, the IAEA safeguards system is itself 
flawed. 

IAEA safeguards are designed to detect the diversion of 
nuclear materials from peaceful nuclear activities to the 
manufacture of nuclear weapons, other nuclear explosives or 
unknown ends, and by creating the risk that such diversion will 
be detected at an early stage, to deter it from happening at all. 
It should be noted that the safeguards are not designed to 
prevent divCrsion, and the IAEA has no such power. When 
diversions of material from civil to military activities are 
detected, they are to be reported to the UN Security Coundl 
which would presumably take some form of action to penalise 
the violator, though exactly what form of action is not 
specified. 

Safeguards work through a system of reports and records 
sent from the national government to the IAEA, which then 
checks them and can send inspectors to a state's nuclear 
facilities to measure the actual inventories of material by 
various means.' In 1977 it was reported that the IAEA 
employed only 60 Inspec:ors.s .a. size of staff which would 
become increasingly stretched with the expanlion of nuclear 
programmes around the world_ 

Two of the weaknesses of the system have been mentioned 
already: it is a system of detection only and relies upon a staff 
which is too small. There is an additional important problem: 
the reliance of the IAEA Inspectors on goodwill on the part of 
the state whose facilities they are inspecting_ The Lnspectors 
are not deteves who snoop around. Their visits to facilities 
nust be announced in advance in order to secure the techniml 
cooperaticr. they need to terry out the inspection of the 
inventories. IAF_A safeguards are a valuable instrument against 
nuclear proliferation and they could be made stronger through 
the invesument of greater resourcesin the LAEk_ But they can 
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be circumvented. To do so would require determination, 
resourcefulness and a wulingness to take risks in pursuit of 
prioritised objectives; some may think that adds up to a 
description of the South African regime. 

In addition to the points made above about the 
weakness--s of the NPT, the problem of access to civil nuclear 
tect: nology. the withdrawal clause and the flaws in the system 
of safeguards, two additional points are relevant. So far the 
South African regime has resisted pressure to sign and ratify 
the NPT and has even so been able to rective.nuclear 
collaboration. Should it bow to the pressure on it and'aCcede 
to the Treaty, it could be argued that this would be an 
important moral victory which would not only further isolate 
those states who have not ratified the Treaty but would also  

perhaps the strongest practical argument against inviting the
regime to sign and ratify the NTT. 

.As a non-Parry to the NPT, South Africa could still be 
brought within the range of safeguards, either throueh the 
Nuclear Suppliers Club (NSC) or through other states adoptirr 
the kind of restrictions on nuclear trade and assistance adopie 
by the US through the Nuclear Non-Proliferation Act.. 

The NSC, consisting of the main nuclear exporters,6  has 
adopted a 'trigger list'. Items on the List, if exported above 
certain quantities, would triger the application of IAEA 
safeguards to the nuclear material produced, processed or user 

in the facility for which the items are supplied_ The items 
include nuclear materials (plutonium-2.39, different forms of 
uranium, thorium) and non-nuclear materials (deuterium, 

RAM POINTS OF THE NON-PROLIFERATION TREATY 

The Pr- rible declares the concern of the Parties to the Treaty at the denotation nuclear War would cause and their belief that nuclear 
prof:lc-at:ion would increase the danger of nuclear war; it affirms srpport for the dissemination of nue= technology for peaceful uses 
and announces the intention to achieve an end to the nuclear axons race and positive prop towards nuclear dism:mornent 

Article I pledges nuclear weapon states not to transfer 'to any redpient whatsoever' nueletai weapons  or control over nuclear we-a:ports, either 
directly or indirectly. 

Article II pledges non-nuclear weapon smuts not to recclve 'from any transferor whoa/acid' nuclear weapons or conc-ol over nuclear 
weap0na  

Article 	requires non-nuclear weapon states to submit their nuclear facilities to IAEA serf guards to verify their camphor= with the 
Treaty; source or special fissionable material, or equipment or material designed for reprocessing„ using or producing special fissionable 
material. may not be transferred to a non-nuclear weapon sate unless it is subject to IAEA safeguards; the sale-Beards Mail be 
implemented consistently with Article Ill and shall not hamper nuclear development 

Article IV affirms the right to develop peaceful uses of nuclear technology and pledges Parties to facilitate the =change or equipment, 
materials and eaperdse to this end; Parties able to do so shall cooperate in the further development of nucleu technology for peaceful 
purpasses, especially in the territory of non-nuclear weapon sates. 

Amide V provides for sharing of the benefits of peaceful nuclear explosions. 

Aside VI pledges Parties to 'pursue negotiations in good faith on effective measurm relating to e=isition of the nuclear arms race at an early 
date and to nuclear disarmament, and on a Treaty of general and complete disoonament'. 

Article VII affirms the ri#it of rates to conclude regional treoties banning nucl=r weapons from a para.-clot region. 

Article VIII outlines procedures for amending the Tracy and provides for a conference of Parties to review the Treaty rive pass after it 
enters into force, with the option of further five-yearly conferences if a majority of Parties desires then. 

Article IX describes the proems of ntificotion. 

Article X provides that any Pony may withdraw from the Treaty with three months' notice 'if it cLcides that extraordinary events, related 
to the subject matter of this Treaty, have jeopardised che supreme interests of its country.; 25 years after the Tracy me 	for=. a 
conference shall be 	 to 	 if it shall continue in force indefinitely or for a further freed period. 

Article XI states where the texts of the Treaty, in five langnagd, shall be deposited. 

The Treaty was first signed in 1968 and entered into force in 1970; the fns review conference was held in 1975 and the second will be in 
1980. 

mean South Africa declaring itself a state without military 
nuclear ambitions. It might then find it harder to practise the 
politics of uncertainty by dropping subtle and not-so-subtle 
hints about military nuclear possibilities. Despite the flaws in 
the IAEA safeguards system, there would be some element of 
control and accountability introduced into its nuclear 
activities_ On the other hand, secondly, according to the NPT 
could lead to relaxed international concern about the problem. 
and a=ordingly to a less wary eye being turned to South 
African nuclear developments. This could create the conditions 
within which the recline could attempt clandestine diversion 
of materiais from civil to military purposes_ South African 
ratification of the N-PT ouid, in other words, provide an 
international legitimacy and create a level of cornpiacenc/ in 
certain quarters which the regime. could then exploit. This is 

heavy water, high-grads graphite), reactors capable of 
producing more than 100 yarn:nes of plutonium a year and 
equipment for such reactors, plants and equipment for 
producing deuterium, deuterium compounds and heavy water 
plants for fuel fabrication or for reprocemMg spent fuel. and 

equipment for uranium enrichment.' When trig;:red, the 
1AE_a. ssfe-gu, ards would apply only to those facilities for whit 
the materials or equipment were destined or facilities derived 
from them — a narrower application than for safeguards uncle, 
the NPT, even though they could apply to non-Parties. A 
further weakness of NSC safeguards compared to NPT 
safeguards is that the adoption of the former is not binding of 
any of the NSCs members: what is involved is an agrecment 
on a set of c-sidelines, not a treary with i-pcc.:5;.: obligations, 

let alone one with sanctions' for those who fail to fulfa the 
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.oblizations.8  
More exacting safeguards exist through the Nuclear Non-

Proliferation Act (NNPA) which became US law in March 
1978_ The US has had to renegotiate 27 agreements on nuclear 
supplies and cooperation to accommodate the conditions 
spedfied in the NNPA.9  These conditions include the need for 
full-scope IAEA safeguards (ie applied to all nuclear activities) 
for non-nuclear weapon states who receive US materials or 
equipment. Prior US approval of reprocessing, enrichment, 
alteration and means of storage of nuclear material is required, 
and US azreernent is needed before any materials, information 
or equipment imported from the US by a state can be 
re-exported, a condition which also covers materials produced 
as a result of imports from the US.1°  Australia and Canada 
have developed similar conditions on nuclear exports, although 
other exporters have been slower and may seek to take 	 
advantage of these self-imposed restrictions on US trade."  

The adoption of conditions on nuclear exports on NNPA 
lines by more states, and their application to exports to South 
Africa, would introduce into South African nuclear develo 
development that element of control and accountability which 
would also result from NPT ratification by the regime, even 
though the rene would not thereby be a Party to the NPT. It 
is, however, doubtful at the present whether all other 
exporters will want to follow the American pattern. Should 
they consider doing so, other states apart from South Africa 

NOTES  

could be expected to resist the imposition of such condition: 
On the other hand, it might be possible to impose them only 
in South Afri='s case (although the argument that they shot 
not then be imposed on all nuclear exports would then be 
somewhat thin). The question then, of course, is whether o,r 
not South Africa would accept the conditions: In the case of 
the NNPA, failure to accept the conditions mains in principl 
that the transaction in question cannot go ahead: violation 
the conditions after acceptance means that further 
transactions are ruled out. Thus, were there to be a COnCIrte' 
effort to apply the full-scope safeguards and accompanying 
conditions to the case of South Africa, and were South Afric 
to refuse the conditions, the consequence would be a =mole 
nuclear cut-off from South Africa. Were South Africa to 
accept the conditions, it would be accepting accountability 
about_alLitsnucl cat fa rqiries,_alth ourla the- comments-on the 
weaknesses of the present IAEA safeguards system, discussed 
above in relation to the NPT, would be equally relevant in th. 
case. 

The prospects of South Africa either acceding to the.NPT 
or accepting NNP.A-style conditions on further nuclear irnpor 
must be in doubt, not least.bccause it was excluded from the 
December 1979 general conference of the IAEA by a large 
majority (49 -votes to 24) which does not seem likely to trod' 
in future years.12  

I. The African National Corwess of South Africa opposes acceptance of South African ratification of the Non-Prolifera non Tr=ty: we the 
statcnerit by Y Zuneu, representing the ANC, at a United Nations Scmir-ar. London. February 1979, in Nuclear reJlabora Hon with South 
Africa. World Campaism against Military and Nuclear Collaboration with South Attica, March 1979.,pp 15-16 

Boskma. P, 'Jet nozzle and vortex rube enrichment technologim', in Barnaby, F, et al (ects),.Nuclear.1,--nerg- and Nuclear Weapon 
Proliferation (London: Taylor 14 Francis, 1979), pp 68-9 

3. Clearly the disinteantion of the NFT, despite its weaknesses, would be a ■•-= LI-strophe with impilations and etfcra reaching Car beyond the 
subject of this paper 

4. See von &seek:mann, A, 'IAEA sac-guards technology'. in Barra by et al (ads). op cit 

5. Griffiths. D and Smith. D. Bow Mont More.,  The Spread of Nuclear Weapon:. Campaign for Nur.learDisannarnent, 1977 

6. In 1977 the Nuclear Suppliers Club had IS members: Belgium, Cznada,-Czechoslovakia. Feder:1 Re,.iblic of Germany. Franc:, German 
Democratic Republic, Italy, Japan, the Netherlands, Poland. Sweden, the USSR, the UK and the US: Swita=1.. and was participating as an 
obser•en World Arrnarncnis and Dizarexament: SIPRI Yearbook 1977 (London: MIT Press 1977), p 20 , 

7. Ibid. pp 20-21 

pp 22-23 

9, World Armament: and Disarmament: SIPR.1 Ywbook 1979 (London: Taylor Frans, 1979), p 313 

	

10. 	Donnelly, W H. 'Applications of L'S non-prolifetation I*Lation'. in Barnaby or al (al), op cis 

	

I I. 	See SIPRI Yearbook 1979, op cis, pp 320-22; see also the dis=ssion of this question in the main part of this paper 

I. International Herald Tribune. 6 December 1979 
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