
VERTIC library copy 

do not remove 

Verifying the Transition from Low 
Levels of Nuclear Weapons to a 

Nuclear Weapon-Free World 

Tom Milne and Henrietta Wilson 

< m 
~ 
n 

Z 
10 
N 



Verifying the Transition from Low 
Levels of Nuclear Weapons to a 

Nuclear Weapon-Free World 

• 
&Ird Ho" ... 

15.17S1. Croo.J _ 
Lor.don ECIN 8UW 

United Kingdom 

1<1. . ... (Ul17. _ fI'I6Ol .. , (Ul17I 2G J266 

"",'~ ... ' ...... bc.o.& 
~11p:11 www·,,"",-oosI....no 

VERT~ 

Tom Milne and Henrietta Wilson 



Itutarch Rq>ort No.1 
Vm fying the T """filion from 
Low l.e¥d. of Nude .. Weapon. 
lo~ N .. dur Wcopon·Fr ... Wood Contents 
Tom Mi!lle!<: l·lenriott:>. Wdion 

JWl<I999 

ISBN: 1-8995-48-12-2 

noM, to the 1<>Ik-r-llior 

~"'C Oft th. """"'''''''' 0< 
..... ~"'I .. "lO."", 1-\uP B<-><h, S..-.h 
ero.:... T <n<M: Fmdby.))".;d Fi",h<:r. 
R.ch..--d G....m. 0.", Gr.me, p= 
,~t.t>IulI. s.c... ~,JoI.n W.oII= 
.... 1S. .... ,Wilmrt. 

Vf.P.Trc;, V"'m, '0 th. W. A1I<>o 
Joo<> ~ ond,""~ ..... 
!',m 10.- Jund.n& 1~'" "?",,. 

V.,ifi,>lj, .. It .... r,h, TramiD, ODd 
Inf"""";"" Un".. 
(VERTIC) 

B.ord 1-\00", 
IS/Il S! eros, Sum 
Loodo:H, EeL" ~ 
l iNrrED KINGl)()J,1 

or ... . .. 111 .... O~%o 
F.u. H" ITI ""2 lle.6 
Em.>J. "<nJ<O""""'-""I 
11" <bo _ ..... fM.otV.""io: 

VERTIC" ... <n<I<pmdrno:, """.profo: 
ru.tkq. """'C"'" ,.,.,,"oi cq...w.>on. 
I .. mwioo i. 10 """""' • .If.""" ond 
<IrK""' .. nf""""" ... m,,,,,, 01 
on ... "", eonf.dc.nco .. .... 
"'~"'" 01 ............ "d..,-
~ ,lui ""Vi: """,u.ion.tJ O!' 

".."""" ><"""'r ""f'Iioo""'~ 
0.""", 1'iln<I<n: 
Fool F"""d""", 
JMI>. Mordt F<IOd 
J-r\t IWo<mr« Cbarit.bk T""" 
N""",m.r.. F...-.d 
Ito&<rdJ", 1'-'1 1"!uJ~ 
OIf".., 
W.Alt""j""", F~ 
Tho John I). ond c.u.mr.: 1'. 
!.l"' .... nhur~ 

I'fd"" ....... , ............ , ......................... , ............ , .... , ..... , ....... , .......... I 

":«WI"", Sumrtury ....... ............ , ... . .. ... ..... ........ J 

Glos.:tt)' .. .. .... ..... ...... ................ .. .. ......................... 1 

l. lrnrodxtion ....... . ., 
7btR<M</V~"'A N""-If~ ~(NWC).--.- .. 10 

"'-en '--- U:ttJ, </N..dtAr W..,...... ........... , .. " ... _ ....... _." ............ 12 

2. Vnifjing m. Eli:,,;"',ion or Nuckat A .... noI •... , ..... , ........ , .. , ....... IS 

a.q'rhs~ ... n-~.m " .. ' .. ' .... m ... " .. " .. 'm ........ mm " ......... , .. 15 

BrmtJ s-........... , .......... , ...... , .................. , .. " ..... " ...... , ...... , ...... , ...... 17 

D=d_ .. _ ..... , ... , .......... , ... ........................................ , ............. 19 

Dt~rfW~-Jn..r--rfF"'*.~ ... " .... ...... Xl 

1 Verifying Comr!ianco .. ith. N,tek..-ll'e.>pOI1J <PnventlOll: 

FlilUrt T rmds md Pcmibililia ...... , .... , .. , ............. ..... . , ... ..... ..... 2~ 

l~ q:.,--.......... , ................. .. _ ...... , ... , .... _ ... _ .. " .. , ....... ,. __ .. Z8 

lntru<i .... Arms Cornrol .......... , ........................... , ............... 29 

Inmn>tionol CoIWx> .... ion on Vorifi<::JIion R&D... .. ........ n 
Societoi Vorif"'uian. ........ __ .. " ... ~ ... .. __ .. __ ......... __ ............. -..'9 

~</ V~ T~:g",n1 Ttd>t?"S ..... " ................ ... H 

G1ob;d r.umIlI "I Exp...-t<iilln on Vorilic2tion R&D .. ......... '" 

Srop< lor Exp=s>onolVrrif ... >Iion R&D ....... ,., ....... , ......... 48 

Sptcif", Oppottunitieo and a..J~ .. f<>r lmrrovin; 

Tech",,:<WcaI Verif"""ion Coj»bil;u,.. . .. ....... ........ 53 

4. Condusi<m ........................................ .. .. ................. S7 

Abo..., the .... uthor ............ , ............................ __ ... .-. .. ............ 5') 

Ahoo, VFRllC .............. ............................... .. .. ................ 61 

VERTICPublic .. ioru ...... ............................................................. 6S 



Verifyil'lfj; ,lito T ral'l$l\lOl'I to , Nuclear Weaporl·Fref! World 

Preface 

11'1 1996 VERTIC bUl'lthrd a pro~t fun&<! by the W. Al.on J~ FOUnw.t Lon and 

th~ Ploughlh~t« Fund on Venfk~tion of Ihe T",nlition 10 ~ Nudur We"P"n-Free 

World and Su~ainin, .he Verification R~me for an Indefinite Ptriod. 

The aim of the project il .0 in~$Iiga.e .he verification challenges facing lhe 

t",n ... ion to complete nuckar diArmament and how a verifica.ion regime mlgh. he 

''''I:Hned Ona! uro nude ....... eaponl had been achieved. Verific..ion il clearly .he 

h)' ." ach,evin, n!.>tlur d'Am!amcn" un« .... ilhoul it .he risk nf 'b,..,.koul'_lhc 

illlOt retention Or production of nudur .... eopons- .... auld b.- high and the 

inclination to ..:tuall), abol,sh nuclear w ... poru In ..... Verification nf n!.>tle" 

dinrm:amcnl lherefore needs 10 he hi&kly muusi~ and thomuth • • ll" .... n~ for :u 

lotde ma'lin of error u possible. G.ven Ihe eXl~~ sensllivil), of .he nuclear 

... c.pon ,uta about their Ie,"""), requiremmu, "'pec:iilly ",ardin, lheir nuc.kar 

cap.bilil)'. Ih is .... ill be tnorl'l"101.l$\y difrocult. 

Mony qU6uon. a~ pertinent! hn"" .hould • vcrirocalion reso_ he structured SO 

Ih •• ,here i, a high ~mt of confiden« 1M no country or o'lanis .... ion could he 

hiding or m~nuf'Cluring a nockpik? w ..... t tcclmolope. and locbntqUH arc mo.! 

~ppropri'le? ho ... Can one build on Ihe pr~nts..." b)' orher nucle.r '"'mt~ntl 

luch ulhe Intermediate Nudear Forces (1NF) hgmtmcnt .nd STA.RT i1.lld n .nd 

non·nucle.r agmtmcnts such .. Ihe ChemiC:lI Wcapom Convention .nd lhe 

g.oIogk:01 W"'POIU Convention? how is Ihe verification r~gime 10 he $taged 10 

m.tch Ihe gradu.l dismantling and dtslruction of nuclear a~n.lsl wh •• do-e. on~ 

do .bout nuclear materiall, nucle ... l.bo ..... tortes and nuckar knowledge? how is .he 

venr..:.u;on regime to be .mpltrtl<'n.ed so Ibal il builds lrust. and confiokn«r ho ... 

:arc the d.. faciO nuclear ... eapon mta to be brought ;ntO Ihe procHI and will ,h~ 

SOmt V'CnfiC;ll.ion p.ovt.WlU "f'P1y to them iU 10 Ihe dochM:! nuclear ... upon Slat",1 

.~ nudur .nd non-nudcar confidence-building mcuu~ required to supplt~nt 

the venfication rePme? ho .... C1IIlhe reP"'"' cope wtth brcakoUilhould it occur? 

Not onl)' does lhe ""rirallon of nuclear disulmment ha"" 10 be ~lfecU~ and 

efficienl during the process of geu;ng to I nuck.r .... "pan·fmt world, it 1t.1so vi"" 
.h •• lhe~ is cnnrodence in Ihe venrlQl;on ",i~'s abilit), to IUrvi~ indefinllely. 

1 



Verilyifl&!he TranW,on to B N~ar We~pon-Fref! World 

Q_UOIlf hen: , .. dud.: for ho ... 10ne. do w. ntN .n ,ntl'\l$ive veN1C. uoo n&irne1 
SO revs? 100 yurs? can nuclu.r _:.pons be re-m.n"faclured by a fonmr nuclear 

weapon sUIC ... i,hin •• hort time-frame o r would t~y have to be Cllrnu.lly reo 

in .... nudl ... hn h.pperu. if lhe ;nl.Om .. ionalat""lon .. ';oo.nly .. o"""..? ho ... do "'. 

implement ,be rqi_ Jo Ih .. enthusi .. m, n~"~ and lundin, :It\' rnoim;oined? 

should ,he Ilrictnns of tM rqimc II< oased c".' "' ... a • nud .... _:opoo·fr~ 

.. orld becomes Uw: norm? 

The reKan:h product of the VERTIC'. 'Gfllin, 10 «ro' projca oornpri ... four 

"'poru <kolin, ... ilh: 

I) ""rificotlon of Uw: tr:I""''''n to 10 '" Itwb of nud ... , ",.aporo., <overing th. 

~ in ... hieh me nuclur "'upon SUI .. would be npected to = ,I>tLr n",*,,' 

warheacb 10 below 1000 each; 

2) verification of ,lit tnnsition to. nuclear w""POn-fru world, coyering th"period 

.. hen complete "ud ... diumwnenl is ""hi • ....d and druilin, ,h.lype of .roo.y and 

"'romp-pying v.rir..,.i"" .rnn~"",pu likdy 10 be ....qUirt<!; 

3) ....... 1.""'0. >rid verificaciOll of ....u.uol nudur &'.l1"<'oc., whcn:by residu.J 

nude ... ClIp.b:ilitie$ (_h as .lUIltd po<so"""I, (iuionabk m."ril\J ...,d ~Mr.il 

indusuial ca~ily) would P"" 10"... "'Ies, espoci>lly former n"d~ .. "'HpOn su ... , 

the edge >n any attempt to ....:onstitute nucleu "'e~ponl, tootby &ivin, .kem a 

fo"", of nude ... dne~no:~; and 

4) how to ""tain .ke ~.rifie&tion system for a nllCk ..... ~n·fr~ world into Ih. 

indefinite h"""". 

This rq><>", by Tom MilM and H~nrie< •• Wilton, i •• h. second in .be $<.;.... 

Tnovot findl.y 

!Wries Editor 

1"ly 1979 
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VerifYing the Transition to ~ Nu<;lear Weapon-Free World 

Executive Summary 
.. The prO<:esl of vcrifyinc the rompl(l( elim;,,~uon of nuc.k;u .. arheods in na\iOllal 

stockpile. em be divided, concepn .... lly, inlO four Sl2.gts:fim, rompreh(ouin 

d«brolions of .. mud and rmterial ;IIWnIOr1ts,:u 3 base-line from .. hid. verifin! 

dlS.munw:Ol un prO«'nl; R<;ond, the lronder of all nuck3t .. apono and weapon$> 

gnde fi.sile m~tcrial Imo bonC\(d Itore; Ihird, C\(mililmSiltion "",",urn, such as 10 

render w.>rheads unusable ""Ihout disa,sembly and rtf.bncnioo; founh, 

di,mantl.ment ol .. arheads and disposition of fissile material. 

• M:1IIy of .he technologies :utd • ..:hniqun needed for verify'ng lilt elimin1tion of 

nuckat W;lrhe;>ds have b«n worked oul a. a general lovd, I ~rgcly in US studies. 

While II i. essentialth:>! these t..:hniques are ",fined and improved, wh •• i.s most 

'mponant no", if disarmament i.s .0 proceed expeditio" sly, is for uch of .he 

n"dt.u weapon lUtes (NWS) thmudvu 10 5ludy the central ....,rirLOtion problc"", 

and tcquinmenlS in onkr to idoonlify particubr techniques 1nd approaches Ihal 

mtff thei, ncub. 

• As yel ,h.,e is nO sys.cm of intesr.ted d. u exchange and v(,iflC1tlOn lholl :uty of 

the NWS i.s willing 10 endone. 

• E:ach of .he NWS ,ho"ld &ivc dtlaikd oon,idt"'lion '0 the 1000000ics of dismantling 

Ih. W;lrhuds in .heir respcain lIockpiles, including, for example, .he pronicolitic. 

of KcOmmodau"c intemllional wrific.ation at thC1. poteOli~1 dism,ntlement 

'xili.ies. 

• Each of ,h. NWS mit/11 u.sefully re ...... o:uctly .. h"h details of ..... head d..$ign 

and conJlru(lion ha~ 10 r~main :!«(Ct in .he course of Itwo disarmamflll pro«$$, in 

th~ fil11 pl,,,,,= from one another, and :!«ond from the ' .... EA Or any och.r 

intem.tional body that might be involwd ,n in •• ,nOllon.l disal"ttUmenl 

• Inlloduclllg t~sp~cy and verification ,1110 national nudur .... e.po"~ 

prognmmes m'en' haw • o.igllifocalll financial cost . Resean:h and ingenuilY might 

3 
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V.rlfyinlil the TranSition to I Nuclear Weapon.Free World 

r~ this coa, however, and urly ;nvesrmenlS;n these fields, with sluring of relulu, 

would ~ very useful. 

Detecting Cheating in a Nuctear Weapon·Free World 

• By far the hardest ""rifielCion probl .. m iKing nucle .. dw.rmamc:nl is the 01 illicit 

atqwition or relention of nuclur wupon •. Thi. , halko", would b.:nelil from l\lIlher 

study by eac:h of ,he nucle~r weapon Slates and os many Olher n,,;ons os "' .. willing 10 

devote resoun:es to ruppol1in, nucle;u- diwnwnem. 

• Iu is u... all! for all disarnu.mtnt agrttmmu, an indwtrialised country could, in 

theory, circumvent ""rifocalion IllU$IU"n ind\ldtd in a n ... dtM _apons convention. 

But " verifica,ion te"me should reduce ,he uncertainties in disannamenl, md 

demonsu·au an open and '<>-ope"'live .pproach to cra:,ng • nuclnr ...... pon.11ft 

"",rid. 

• VerifM;: .. ion is /WI' om of many poslibk interhx king me= in an intern.t;onal 

d.iS>.rmametll trea,y, and should noo. be -.. as lhe . in&le most ;mpol1ant. While 

verification rqimes have an impolUIll role 10 pl.y ;n encOU-ntin, the p,."ie,pat\On of 

Slates in imernalion.1 disarmunem ,rea,;es, and in msuring thOl thex lre>ties; are 

eff~ive, they are only One part of a wid.e, dif;lrm:unent proc.-ss. 

Time·trends 

• Sjn~ nuclear weapons mi&hl be el;minated ov .... deades jt ;5 rel .. vant to o;on.ider 

the main respecu in .. hich Ibe possibiliues for ""rifyin, nucl .. " disarmament oould 

change on luch a timncale. Two imponant 'rendt, in .his respect , are Ihose ,ow.rds 

grt.>ler opennesl in the world, and lowardl improving ,cehnoloCical ""rific:a,ion 

capabilities. 

• C ....... r open""" •• nuclear wcapons facililies i. of particular importance in 

buildinC .nl((notional confodtna: in di5:ltmwn~lIl. Whenever pouible. n. tional 

r~arch prosnmmc< on ""riflC:lltion and ooh~. :><pecU of arms control , non· 

prolif~ntion and diS'Orm:umn., Ihould involve in.erna.ional ,olbooT"Ol10n, ';nee this 

could be a primary means of inc.euin, op.-nnttl, as ",dl as of perfcet inl verifocation 

l~niqtICS. 



Vaflly,ni the Transition to a Nuclear Weapon-Free WOfld 

• Openn ... at nudear 9o'uporu; ~stablilh""'n{J, indud,ng regular In'er:adions bei9o'""n 

nuclear 9o'eapons s<:icntiSl$ from diffel'fcn, coumries, .hould promote societal 

v~riflC3l.ion. 

• T,""hnol~ verifiot;oo copabil"ics.:an N apected to improve as a constq ... oce 

of g~ne",1 tKhnologicai .d""oct, and bued 00 the work of <kdiaIft! veriflC:llOon 

R&D p'o&"'mmes at oation. 1 nuclur we'poll.ll.bo",to,," .nd t~9o't...'e. 

• Cu,.,...,..dy, rue.reh into verifying nuclear diurnument iJ domiu"ed to an 

unhealthy e:ntnt by the US, becau~ of lhe paucity of effan el~9o'htre. Addi"onal 

Fund$ for R&D inlht US on venflCllloo and armS control could be >p<nl wisdy. 

but the m.i n JCOp<' for ioc~asoed R&D Ii ... in other countries. 

• 11 II dtsi",ble !.h.t .hert be • 9o';c!e ",nge of national nucle .. verification R&D 

procn.mmes. These 9o'ou]d h.ve ,he !.hree-fold purpose of carrying Out n .... 

research, includiog makin, pntticaJ p~p"""ionJ for dUarnumeot; providing a 

,eM",1 MUo;;>uon to nationallCientists:md offJCials,n ,,,,, field of arms control .nd 

disarmamem, crucial for fUlure disarmament necoll:1llOrt$; and buiklin, 

;nternation.l confidence in verification techniques. 

5 



Venfymg the Transttton to a Nuclear Weapon-free WOI1d 

Glossary 

A WE Atomic Wuporu E..t~bli,hm.nt (AJdttmouton) 

ACDA Arms Control and Di$arrn .. ""nt A"cney (US) 

BNFL British Nuclnr Fueb pic 

BWC Biologic:ol Wnponl Convention 

CFE ConV\'nlionol Forces in Eu~ (T uaty) 

CTBT Compr~lteruive Nudea .... Tnc·Ban T=ty 

cwe Chemical W~aponl Conv~ntion 

DOD Dep.rt"",nt of ~f.n5j' (US) 

DOE D'put"",nl of Ener&y (US) 

Dn ~anm.m of Trade and Industry (UK.) 

EURATOM European Alomic En,'lY Community 

ENDC ElV"~n·N'I;on Dioarmamtnl Comm,=<: 

FCO Foffi", Common ... nlth OffICe 

FMD finite mot.ri.1s du~lion 

FSU {o~t SoVIet Union 

GAO G.ner.l Accountin, OfrlCe (US) 

HEU hi&hly·nriched uro.nium 

IAEA imcrnOlion:al Atomic: Energy A!;ency 

ICBM In.cKQn.;n.nl:al B.l]islic Missil. 

IDC Intem:uion:al 0 .... Cenm (supportin, Ihe CTBl) 

IMS Intemllion:al Monill>1'in, System (of th. CTBl) 

INF Intcrrnedi.u:·nn,. Nucl.w- For«s rr~IIY) 

IPP [nit;ali"", for l'roltf~mion prt"Vflllion 

jOWOG joint Workin, Group 

JVE Joint Vuification Experiment 

LEU lo ... -enriched unnlum 

MOD Mtnistry of Defence (UK) 

MPC&A mlleri:al pl'Ol(Clion, conlrol and atroumin& 

NDC NOIion.al Dato! ur"~ (supportin, lhe CTBl) 

NGO nO"'"lOvcmO'M:m:al orpnisaoion 

NIS Non·l'ro!if.ro.I;on and. lru ....... ion:al S«urity Divi.ion, Los Alamos 

N'lion.1 ubomory (US) 
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NPT 

NTM 

NWFW 

NWfZ 

OPCW 

OSI 

OSIA 

OTA 

PPAC 

RDT&' 

11&0 

START 
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UNSCOM 

VERTlC 

Non_Proliferuion Trtac.y 

national ttthnic.1 mUm 
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nuclur ..apoa.{tft 10M 

C>rptuulion foe ,he Prohibition of Chnnical We.apons 

on 50'( irupeet>OCl 

On Siu: hl$pection A~ncy 

Off..:t of T~hnolOC1 Aneilment 

ProliF.ooon Prevention and Arms Control Prosram, L.wrence: 

U"".....,.., NauonalLabol"llory (US) 

meaKh. dewIopmcm,letlUlS....d tnluatlOfl 
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Uranium 23~ 
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Verifying lhe Tran$ltlon to, Nuclear Weapon·Free World 

l. Introduction 
In ,hi, ,..,pon ... ~ di5CUU ,h~ "".;Iiation requlrement$ lor moving from low Itvcl, 

of nuclear "'C'pons, defined as being In Ih~ huncirftls per nuclear ... e.pon n>le, to a 

nuckar ... e.pon·free ... orld (NWFW"). 51""" ehe Unit.cd Sw., and RUSf;. currently 

have mOre man 10,000 ~rheads each, deployed, nockpiled Or .... ..;';n' 

dU/Tl.:lndemenl,',he: ""port is conc~med w,.h I suge of diunmmem th., Un occur 

only "' some unspeo::iflCd tim~ in the fu'u!\'. The dHcussion 11, the!\'fO!\', in put 

hypolhet.ca1 and ima,ina';"". 

h is beyond Ih~ scope of the !\'pon 10 diKuss the p~ for • reduction In me 
superpower .rJoeru.l! to low levels. We nOt" only tha. economic conditions in Russia 

...... n Ih •• in nuclear .~nil is shrinking f~.er du.Q tNndatod by .he: Str:l.1egic 

Arms Reduction T.lks (STARl) procns; ... ilhou. an t<:onomic up.un" i. h1$ b«n 

... cim.ted ilia< In as li,t1e;lS IOoIS ye ..... ,he Ruuian ~nil ... m h."" ~n reduced 

to an order of nupl;lude comp ..... ble to those of.he: minor nuclnr ... eapon .... ." 

.hn is.o uy,' fe ... hundred ..... rheads.' In temu of the lope 01 detun'ncc,.he US 

h~ .he opportuni.y to redlJ(~ in nlJ(k:.r .~nil at. eomp.arabk rile. 

While it is possible to Imapne developments th., mi"', d ...... icilly speed up 

progress lo ..... rds uro, few apect .hat • nuclear ... e-apon·frff ... orld ... ill be created 

m less ,h.n 20 yeus. Every nuclear .... mud in exutencc could be dismantled OVer 

several yeon (or Ikmiliuriscd in iust a few months) "'ere rum.:icnt resoufUS 

.1Iocoted .0 th,. pu~: but enduring !\'servatlORI held by most poI,cy·m.ke", 

.nd exh,b,ted by public opInion in the n<>cI~~r ... t~pon nal ... me." tb~1 proycs:s is 

likely.o ,..,main ,""ut;ous aod incremcm.l . 

I P"'''1d ownbffl ... "TJooo. 9. C""h,.". R.obon S Noms ..... ~ E. r.m" .. ..........,.. on 
Nudao· W..,... lI«Iuct.ioJl$' ;" J<ooq>II R(I!bl .. (aI.~ liw:_ W_ n.. 11_ Ie> lor, .... w ......... 
I'r«<. Iloulder. Co.. 19\11. pp. I ST·lfi Roc ..... upd ___ fClllnd io I .... NIIOC ""' .... ,.. ,n If>< 

IJ,.JI<"~ qfl",".-I_ ~"". 
2 8<1>« BI.f . . RusUo·, Nude .. CoHopo<"' ·n.. c.. lOr , M.u .... SlMoI-o--o· .. Ffri 0"".....,. ..... 
T .... M, .... (<<I.~ .-I Nw:i<N-W_F,,~ w.,-w· Slopo.-lI""llIM Wsy. MlomJilloo>. Londm. 
fo/1to<OlDlnJ II"";,·, Od ..... M, ..... ' I,.,. Ser&ot'CY"'''''''' puhlicl}· ...... ( .. """"""'" "'""""
R..,iIo IS lil;dy "' ...... J\(I """" _ SOOdqo\oy<d <Ua!qJ<_ toy 2012 ........,.. ",J_ 
."q".-IRr .. R.., .. ,.., 1M bob_I .. ,. It.-. ,. .. ,.c"iII W .... ,.._~. CI)lII""'''''''' _ ..... 
""Iicy. The ll....,. L 51_ Corl ..... w .... ..- OC. F~Oruory I_ 
) F ... ..-..... ",. II .. ot""-'lern.n, ot"US •• b"dII ...... thc .... __ )'i'aI>(C11 1.5110,,.-) .. 
<""".-.I by III< rldlllOl: "'" ........-' ... he ,..... f .. ;I~~ .. ",....olio. T ..... """"< U~ ,,_ 
..., ll$ocrnIIkd ..... "'.,ned 0lI<l "'-Iod. did nOt !hOok io ~ '" <>.f'A"l1l>< " ... k fOfU cmpk>rocl 
no "oJ"". So< 11._ L G_in. ·Vcrif __ ond Till' I 01<, Nowr<cl>nal ,_h.ies· .. 
IIIodai>y ,nd Mil ... 
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Ventying the Tran$ltlOl'l to, Nuclear Weapon-Free World 

If '..,0 or mo~ drudes is tho: timt,cak in ... hich "uc:tr..r wc.pons might bt 

dimina<ed, it is rtl~V""IIO conader th~ main ~ in .. h.mlhe possibilit>es fa.

vuifying n .. clt~r dLsoonnament o;ould .l,tr ov~r such. period. This is one of tho: 

main tbtmtS of Ihil rtport. 1\, tbe s;lmc lim<', ho ... e~r. the report assumes ,h.l the 

world .. ill continue 10 function in much the some ... ay as ,od.y, politically and 

Iep!ly, .ith the continued exi>l.C1lce of nation Jt.tes and. discrete but small 

number of nuclear weapon .>tn. [inking "",clel' dil'lrm'''ntnl 10 genen.l and 

complete dis;u-ma.mem, for enmple, Or 10 the establishment of world government, 

~ 1M ga..! of • nuclear .. eapon-free .. MId 10 lin k more than a token 

objectiY<! and makes discussion of veriflCatlOIl <equ'rtIMnu rrdundam. 

The Role of Verification in a Nuclear Weapons Convention 

If and when scateS decide to relinquish their last remain;", nuclear wupons, i, ;. 

liu]y they "'ill do 50 in a lepI framework_ .. , ""emotlon.1 C('Invennon rhat 

codifi .. conurutmtn" and ~bilili"". The n>CI con'en, ..,d form of • fu,ure 

nudtar .. upon, con~ntion can oo1y be fiud by n~ouauon, al,hou,h there luve 

bun onempu.o ,ltdeh OOIt a mndol.' In .his upon ... t ani' ronctmM ... ith the role 

of verification in such. convention. 

Verification i. ,he 'Y"""" whereby porties 10 all an"" control .nd di»rm:r.ment 

av«meru can aloS\lr"e thenuelves abou.t the complian~ of other< and demonstrate 

their OWn complianoe.l, is. mnIl. of buildmg confidence in a diRrm.ment 'Clime 

and ia general.ly complemented by other ufq;u .. -ds such as protection and 

Mechanisms Ih.t build confidence in tre~ly implemenr.otion and prov>dc 

p.rticipating .U,", with :lSS\!ranCe thaI the ri.k. accomp.nying disarmament au 

minimiJd. an: a commOn fcoturt of int.mninn.1 diSllrm.ment .,rcemenU. Fio<, 

thne- 11\e0Ull1"I'$ tllCOlJnge mtmbenhip of the a,rcements. Bdor. eliminating ,h.ir 

nllClear Irxnob, nuclear .. eap<>n rut ..... ill ntn! to be confident th" ,h~r security 

will be served by tM <:nation of • nude:u- ... npon·f,.... ,,·ork!. They win seek 

wur.mce liu, .,..I[Y commit~nu are being mft by .I!, 'nclud.mg, for «ampk, 

thn tach sule IS dis>rming u ""eed, thot the risk of Mit .. illicitly acquiring 

~ Por .,""'plo.. ,nodel <",,><nokln dn1Icd br """"lovernmrnIllI .... ono ... ""'. (~I .... """""rta! 10 
!he UN l»' eo... Ric. on No .. nI ..... 1997 (UN docum<no 1\1C.1ISU/). 

YERlFlCAllON FI:ESEARCI1. TIWNI~ fdfJ IM'OR/MT1ON CEtlTRE 



Verifyijng the T ransl tlOfl 10 a Nuclear Weapon·Free World 

",upon. is minimisnl, and thai If vlOIOI.iolU ~hnukl occur, tMr ~f{KU ... iIl also N 

minimis..d Building ,onfidt-lICt III diu.rmament ,~mes an ilso lit a \l.M'ful end III 

J1s..lf, Itading 10 inc:~ing lru.n ooween ruues and nimulaling rubKquenl 

dlu.,numem. This .... as .... ou""orne, fo, mSlan«, of Ih, 1916 Sleckholm Accord, 

.... hich W;U a p",requisiu for the 1990 Connmional FortH in Europe (CFE.) 

Treaty. 

Confidt-na: in disumamt<ll derives from a ""Mty of inurdc-pendent ITIotUurH 

mw.ponted mtO u-eaUcs. Fo. cumple, tedmol",ia th'" CoIn ooea vioblionlF for« 

would-lit violnors to I<l to gmte. lengt ... to hide thc-ir :ot"Ii¥ilies. makmg cheating 

on :on ar,fUmffll more costly, more complicated, and pc:.haps ma .... liktly to N 

mlCOnred.. Deteaion techniques no also provide " .. uno.e Ih>l ,h"lin, occur, il 

.... 111 N diK'1yunl nrly cnnu'" Ih31 appropriate ~nfo=mml mU$U'" ,"n be let in 

mo .. on. Such .... fotummt might C'1mprise wmmllmCJ11J to ",'pond to any 

viol"'IOnS .... ilh colleain puniu~ action. A tre;uy might commit member !Utes to 

"!'Ply economic unction .. for example, ar,ainn • n ' le clught rearming, Or to like 

wllecun militlry xtion in respontc 10 the use of an outla",ed "'capon. 

VerlfiClti'1n ;s Ihus one '1f Ih. methods by which stale$ c .... be ;I.$$ured of th. 

desinbihty .nd feasibility of a disarmament ""ime. Indeed, il hos bn:omc: a 

proml!l,m meanS of providing such .Uul<.nCe. Thi. i. particularly t...., in Ih. = 
'1f nllClel' disarmament .... d n'1n·p.ollfcrOl.ion ,inC\' many of th. rele\';lnt mnn. of 

verification l", ""II understood and kn'1",n 10 be df'C"I;ye . h is it.., .iV"fic.."t I"'" 

verifying nudur diumument i$ not impeded by tit<: presence of a perv •• ive civilian 

industry.;I.$ is Ih. cue for chemical diArm./Ttent, .. here yerification;. complicated 

by the ubiquitous p~nee of precursors of ch~mical ",arfuc ar,cnts ",hieh Iu~ 

(Ivil appliC>lion •. 

It i. sometimes ''lued, ho"'evt(, th.1 lit<: vi2bih.y of " powpecli~ Of n'stinl treaty 

i. equiv.lent to its v~nfi.b,luy-thal unl_ U""'Y comphance can be """flod ","h 

compkt.. C<!rta"'ly Ihe .reaty is worthless. This is 100 num .... a ........ Enn though 

many aspects of ~ .. fy,"1 nudnr dlSlrnument are hkdy to M cffCCli~, 

"nuruimin in nrifyin& onl<.1J compliance with" nuclc ... wuporu COny~uon 

art inevtub~, ~ 10 l,mit.;lUOfUl or tcchnologin: and pnaia! wrulninu imposed 

by n .. ,y proviSIons. T..-eaty Y'frirlCltion is not soI.ly" t"hnical cnlcrpri" rna caro 

11 
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Verilying the Trans ,tion to I Nuclear Weapan·Free World 

~ sol~ by 1M I.lW of c",r mon JOPhistiCl\ed [~nolo;ies. R.ther, it comprises 

many lasks and techniques, from processing completed deo:lar'lion forms, 10 

analysis of chern ..:,.] oamples, 10 inspections of m,limy and scientific hcililies. Like 

.u components of an inl<mnion,.] di$.lrmarn~nl Ir~>ly, 0 .erification regime h2.11 to 

~ ne&ooned and nneo:n compromises bu ... «n 11.1O:S. 

verifICation is thus jun OM of nuny possible interlocking mtol.lurfl on an 

intern.lional lreaty and should nOl be seen •• the mOOt impomnl. While 

v.riflC"lltinn regime. h."" an important role to pl.y in cncou .... ,ing 1M panidp.tion 

of stales in imern.tion,.] diurmarnent trutiel and in enluring th., these \rulies.re 

effective, they are not a 'm.gic bullet", and mUll be seen " o~ p.rt of .... .der 

disarmament procw. 

Getting to Low Levels of Nuclear Weapons 

The prt>$p«U for the ,ota1.limin.\ion of nuclur WuponlJOme y~ hcn~ will bc 

,.ffected by Ih. e~~rie\1~ with disarming between now .nd then. It is conceivable 

that the process of reducing stockpiles from current to 10'" levels could build 

confide""" in the di,:mnunenl ngime, <kmon~ting th.t nudt .. disarm.ment an 

be • peaceful .o.nd (olt·effective mum of nuint.in;ng n'\lon.1 and im.em.,ion;u 

security and ,hat verification il • worth ... hile c~en:iM . Bu, eq...Jly, reductions 10 

low levels might provoke a ·backlash· >g.inst disarmament, reinforcing doubu 

. bou. Ihe de$i .... bility ""d ftol.libilily of eliminocing n""k.r we.pam. Thi. mighl 

occur if, for enmple, .gr«11U'nU ;lI"C nOl effeo:uvdy ,mplnnented, Ihq COlt \00 

n",,;h, or the verification sY$lem foils 10 dettCt ~ tre'IY violation.' 

In p;>nicul." much mighl hinge on ho .... tbe pnxess of ,,"o'''g from current '0 10 .... 

levels 01 ",.meads is vcrifo.ed. In the fim paper 01 ,hi. scries..' Pocricia lew;' 

""clines ~ pcmible disart11>.rnenl scheme for reduci", nuclear "'npam stockpiles to 

10'" le""l... She mows mat est.blishing • veriftcal;On ....pm.. at an early st",c is 

important in prep.nng for funhcr reductions to urn. In the penod of reduetinns to 

~ Tile 'Y71lli<>l",ocoI ond T ... in W..,..... Cm_ (owe, " widely pcn:cioal 10 be. _ IraIT 
"",-- .. r lis loci; or • ..-ir. ...... """ """",ion« ..-...u. Ill" ~ _ -.ewt.oI ... _ __ ;,_ ~'"'.,- _.0< So . ... u..ioo... ...... )· "'-'"'Y ...... _IO .... _.~ 
.... , .... __ ""' .... _ pn><iuconJ uw ....... Uta """Y _ r""", orm.. -r. Th< ~ 

............... """""" .. ,tICd ..... in 19\1J ........ _ ....... -.10~"'" beaI_ 

.......... Yd."" "'""'-' or",1s _ioIOIion UI_ ...... ' in ... __ • '" IIIc _ qioo<.,....... 
""",joo"",or.~"''''''''''''''''''''''''1''_. 1, ... , ....... "' .... ' .... vo:nr_ --



Veri fying the Transi tion to iI Nuclear Weapon Free World 

10"" level., .he arcun,;t .... iIl be IIf«N,Iry to "build 1 da ... l»nk of kno""kdct on .he 

nocJUt ~apon p~ of (;II,b n""lur ""~n ~ and, ~v~lually, of .he de 

lacto n""lear wupon 1UleS'! 

In lewi,' approacb, d,sanning lrom C\ltr~m 10 low levels should IOlegr;t<e verifoed 

diurm""",nt .... ,Ib . ransparency and confidtm:e-building. in.cludin, data acb:mgu 

verified by on·,il~ in~ionJ. The tuo.lt wou.Id be th1t 'after lItVer:>I yean of 

verify,n, the transition 10 10"" levels of nucleu .... eapon .. a patlenl of kno .... led,. 

would be anembled, increasing confideflct in Ibe prtlUSl'.' To "~ye jU<I one 

example, by Ibe time Ib.1 10" levels 01 nuclear weaponl are acbil:ved, in<ernalional 

.. fe\:u:mls on the nuclear fuel cycle mi,ht h.ve been extended 10 cove. aU ..,kvo.nt 

1:.e,I;c;'" in all SLO(~. There mi,b. abo be mud< puler optfltI"" amon, Ii", nuclear 

""eapon SLO'es about .b~ AU, fonn and I~uon of renum;o, flockpi!es of fissile 

materi.al in milnary p.osrarnmes. 

N""lear reduction apmenu 10 date, notably the Intermedia.e·nn", Nuclear 

Foretl (I NF) and StnUC;c Arms Reduction Talk. (START I ~d IQ acrttmml$, 

h.ve been conurnnl only .. ith ..... rbead delivery veh..c1n. As nutkar • ......,als ~ 

reduced to 10" levels (Ihe SI~ of the d~nt procen .. ilh wbicb "e arr 

conumedj, arnn~.mentl for verifyin, the tlimin3lion of the warhe.d, lhe"""lve, 

ar. likdy ' 0 be introdoced into di.armament aglftments. Th. fim It~ could be to 

monilor ,he ;>c<;umul.tion of ""arh.><.I pill at a ,lora", bcililY 10 .wai. final 

dispo,ilion. While not nec:mariiy providinC all\lr;IJ\Ce .hal. pmicul.u Iype or d:;us 

of .. ark"'" """ being dismantled. this .. ould at leOSl provide confickncc th.t the 

l(Mal stOCkpile .... being redlJC:l!d in ';u. At $Orne point, though, more ri;orous 

verirocuion ... 111 be required. Consid=bl~ rnean:h on verifying ,he .limin01ion of 

nudur warh~ has ~lrudy been don~, mostly in (h~ US.' [n orckr not 10 

6 Plllticil M Lcwu. t..ry,.., ... F __ f<"Grt,,..,,,,z.... ¥~ ... r ....... '_ ... IAwt-.I, 
"'~_ W~ I'UI11C R.._Jrhpt>n .... \. VEltT1C. ~ 199& 
flAw"-!,- ,II. '1_ ... p.). 
~ Ift __ 10 !l<"enoI_~ t>r ........ us D<pan ..... ofF.nerI~ nooiot>a'lohorat"';"'lh<n: "' ... 
• 991 "'f"'I1 V.,iM"" tIw 0.._", .. ", o{';""_ w-..dt b~ ,lie r.de,",,,," of " ... ric .. S<"",ill$. 
and , l'I'Il tt»OII. V .. (/ka,''''' o{Dif.."",I<..w'IJ 0{ ,;""1,,,, W~ """ C<'IIlT<>I. "" N",_ 
/./mto'/"' .. by "'" IASON IfOIIP V"'SON/MITJ.E. ISR·92·J) I. Janu.y 19\1n Ait lIIcs< .. odin .. 
~,mmari!<d in • detoll<d 19\11 .... 1)' .. t>r lIN: 0/f1O< ol ""'" C_ ond NanpnI,,",",- in .... 
Dc,,","""'" or En«v See Andr ... J. Bien_I. T,.""."",....,. _ I'.~ a".- "" j.."i.a/ 
... ~ of..cw-I ... for -"'i"I' w_or _,w. OfIIct.oI Amsc-not_ 
N"""",I,fmot ... Dqab"""of£t.ty. w-.- DC, 19MI)'. 1991. """'''"''''''''_y>noflk 
__ I..,.r-.. B. TI)'Iot""" L..tv' r-....,... V<nl'lod E\,m_ ofN ...... w..- ..... 
(l1JllOSl\lOl> oleo..""""" N..w. M-'olJ· .. Fnnc=o Cotoa- Mlnin l- GoklI><'Je< """ :<;er,.; I' 
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Veri1ying the T rltn$,t,on to • Nuclear We<lpoll ·F'1!i! World 

recapitulatc ,he thorough analrm of vcri fication lechniqlW!$ In Ih~ op!'n lilfr.uUrt', 

we allcmp' in tbiJ repon only 10 outline, at a oon~plual le\'el, Ihf untnl i .. ues 

tMt u;'" and 10 point to un> ... hert' further work is nHdcd . 

For this purp<I$e. th( p~ of verifying the domination of nuclur ""lrh~ can 

be dividtd ;nlO four pans. Firn, romprehemive dr!c:lu-ations of warh.od and fissile 

matt:rit.I ;nvtntorie!; s«ond, w.....,lidatm.. of ... ,hHIIs and flJlil. lruuerial m 

'bonded 110"", third, <kmilituis,uion meuures; and founh. dismantlement 01 

warheath and ~u"' disposition of tb.: conlaincd flnik material. Whik such a 

scheme reprt'Kntl a lopcal approach 10 disarmament. lht four l1agd need nO!:, of 

(ouru, be $Irio;t/y J«tuentiaL Indw{ il i. lihly, for example, (hat me us and 

Ruuia ... al eftabli.h bilal.nI diSMmamen, arran,emenll before mul,ibtenl 

aglftmen. OIl be o.cbiev..d. 

Verifying ,h. eliminaion of dechred nuclear arsenals ;. unquestionably a 

",bsl:anljal and complt-x ~n.~rpru... II is, nonethdttJ, the ~y pMt of me o""n1l 

verifiCKion .ask. A funher role for verirLQtion, discuned Ln!he fin,l Sttlion of this 

repon, il the dtuction of (huUn, throu&h lhc eu.ndntinc ~tion or I'PIcnt>on 

of nuclear weapons . The small size 01 modern nuclur warheads, and the lack of 

readily obSf:rvable d,ancteristics maku iktltCtion of the 'bomb in the basement' by 

fir the mem problem~tic verification ;nue fl<:ing nuclC"or dis;mn<lmem. It is a 

concem often cited by th05" most oceptiul of moving IOw.nU ~n NWFW , ny time 

~ •. 

Kopit-.(oo!>). Jlu;fic"'_ u_.., 0.- _ .... WCSL'~ I'r=. Oooo"kt. l:<> •• 199 •. PI' .,-&6 . 
..... TlLooocIor<T"l' ..... ' T"""'~ "" · !' ... ofv ... r_ ..... · ,~Josq>Io ~.~~t.w.. )a:L ~i"l><rJ<r..,d 
UILaI<_l.I<Ipunla«""~ ,j N""/ftIr.W_F .... Ir<rIJ. ~· ~~,_ w""._ .......... 
UOLlIcktCo.. I99J. pp.~. 



V.nlYlng the TranSi tion to a Nuclea. Weapon.Free World 

2. Verifying the Elimination of Nuclear 
Arsenals 

A Comprehensive Data Exchange 

In Ihe pl'OC6S of moving from current 10 low l~vel. of nucle., we.porn, Ihe nucleu 

wnpon Rale< should have .greed On . n inloe&med d.l. exch.nge, including del.il. 

like typc, S<'rial numM.- and operational lI.tUS of every nuclear wuhe.d, .nd an 

~lev.nt asp«U of tMir military nuclear pmvarnmn. Thi. decl.nlion, ~n\inu.ly 

upd;lted, would be the $Uning poinl for a COInpn'Mn,ive apPfOa(:h to venfying 

nuclur duum.ment 10 uro. 

A.s yn lhe~ is .... symm of intqrUed <b\. uehan~ lIld >'t'r,rlC:luon th.1 .ny of 

Ii ... nuclnr wnpon rut .. i. willin, to endorse. In june 1995 Ihe US propoW • 

detaikd d.", exchlll~ .. ilh R .... i .. connng ninin, inventori .. of warhead. and 

fi .. ;l~ materials, d,.manil ..... e"t of "uc!tar wnporu SInce 1980 and producuO<l of 

fi ... le m'ler;.l l ince t970. Bm <hi ..... ~I«<ed by Ruw. as 100 'e<:>mp",henm-c' 

and ,noon,i.tent with. ' .... p by nep' .pproach to tnnSfnrency."' 

The only exi,' ing t .... nspareney .urrounding "".rhud and roui!.! motuial inventorin 

h~s come from parti.1 dedor.lions unil . w.lly made by the US (which has ITv"led 

the most .mong Ihe nudnr weapon st.lts .boUI both w.rhead. and fi$Silt

material.), Ru.si. (""hieh hl$ dane lillIe more Ih.n declor .. quantilles of plutonium 

.nd highly-.tnrir:hed uranium .urplus to milit.ry re<Juir.menlS) lIld the UK (which 

h .. promllCd ,ITOIer transp.~ncy .bout fin'!.! materi . ] StockJ . od ;s coo$uh,og 

""ith aadomic bod,es and nO"'"IO"emmental o'lln;souoo. (NCo.) about 

decl_ifial;on of in fomulion On II.! nuclear we. pons procnmmoj ." 

Such patti,l lrarup.artncy could be th. l1art of •• ries or inertmen",1 me. rurcs to 

build e<:>nfi,xnce, bUI '"" yc'I •• don little to satisfy formal conrodmce-building lIld 

dis.rm.ment ob;ealVU-" TM JOOMr th .. comprthensi~ (\012 nchange<.rt mw, 

III Bi<ni.wsl<~ p. 2J 
II l',w. diIC .... ioo lOr"", < ......... _ of~ _ xcn-.... B <; .. d .. -. "T,,,,,,"U"l 
An«<''''cd wllh the I'mces$ of EII/,,,,,a,,,,. N"" .... Worhc_ · in _obr....:l Milo><. 
12 1b/d. 
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Verilymg the T'<lTlsilion to II Nuclear Weapon-Free Wo<1d 

and nl~r lh~ nudn. weapon ltatn or:an ;m~rnotjon:al body can Mgin to monitor 

:all nocw ",vlleod, and material, ,/w: bettcr, 

Introducing:ll an early suge r«iprocol inspections .unon, the nudur wcapon mles 

(or iDlpec:uons by an intcrmuonal body) of warhead ltoratt (..eil,un. produaion 

plmu and re5c1on:h and dt .. clopmmt (R&D) sites, ... ill Cre.olc gre.t ... tonfidtnce as 

.nenah are ~lnl red1.lCUllO 10" Wvcl. and ..,ru,n they evftllually .'" miu.;..d to 

U fO. There i.lm incmti .. c In chw on a disarmament 'vee~nt .. hile """,bus of 

",.rhcOld5 .", rel.tively hiP. (as ;, the c:ase in 1M US and Russi. tOlby). If only 

because of the period th.l would n=", .. ,ly el . pse before the cht>!;n, coold have 

my possible 'value' it ",ould b.. longer than mOS! gowo.nmCnl$ could Up<'Cl to 

survive. And, as I.e",;, aT'", in time , 'pattern of knowledge' would be 

e\Ubfuhcd, providing !unher rnl$uran~. 

I, is likely WI, innw]y, any such insp«tOons would be perfonmd mutually ;unon, 

tnt nuclear weapon smes, as for aampk in the ST .... RT process, r.l!he. ,h~n by an 

inlernational orpnisanon NCb as the Imem.llonal .... 'om.c Enerp .... ,mcy (IAEA), 

At $Oint stage in the chsarm""",nl procns, however, Inspcaon from non-nuclear 

wupon stale. Illould bKome involved, 10 provide inltrnat'\HhIl Krutiny. A halanu 

hal 10 ~ struck bawecn (reo..ing in.ematio",,1 confidence in disarm:l.lmm, and 

pUlling unntcnury impediments in .he way of prog~l$. The", a", obyjous 

difficullie$. for IIlllaJKe, ;n ;mern. ,;on.l inspection of Ih~ di.m.ndem~m of 

warheads. The nuclear weapon state$ would nOt .... nt to divulge ~ruin 

information on nuclur ... ~ ~ign and ind«<;! .~ obliged nO\ to do $0 by Ihe 

Nuclnr Non·Prolifcrnion TrNlY (NPll to whicllihey .'" .11 p.rty. But .t the 

same lime. and as discussed at I,te. poinu in Ihil upon, ,here .'" 5tepS th.t could 

be t.ken for Hample t he construction of dedicated wsmmtkmmt facililies. for 

cum pie, ~i,ntd 10 acoommodau international yt"liauon-th., might m.oIu. it 

possible for the nuclear wupon .a,n 10 provide> luff",;"nl tJ"aJUp.tency to 

im.m. cion.l bodin. In planning and prep.nng for n"dtar d.santUmMl, nch of 

the nuclnr ""capon Slatts might uKfully rev;e ..... Ci<octly ""hich del:l.il< of wuhexl 

design .nd construction b.rot to rem.in Kern, in Ihc lim pl,ce from mhu nudur 

"'c.pon staIn, and second from the IAEA •• body which 1m much expcrience of 

working ... ith and protecting Kn!.itive ",{ormation. 



Verify,n!! the Trlnsition to a Nuclnr Weapon·Free World 

II. sltUition in .. hich all nuclear "'''''pon' are moved from doploymtnl in Ih~ Fidd 

or from rcwrw Ilockpilfl; 10 'bonded p.o,..,' might be :ochieVl'd x.;ord,n, 10 an 

nplicil plan and timetable. or mon: likely "" a rnuk of • Rrin of 1Itp'. JOm~ 

bibtenJ. IOflX mu!tiwel1ll ... hich vadually build .;onFidon", and ,nc",ase op<'I1ness 

in the diUnrwncnl process. 

Bonded Store 

The .. artin, poinl lor coru..k11l11Ofl of tbt Final ~Iep 10 uro can bo: Imn as • 

,ituat;on ,n which all rem.a>ning .... rheads and "'npo~ fiosile malen.1 are 

held in 'borwkd p'o,..,'. ThaI i, to ... y. ~:och nation ;n possnoion of nuclnr .... rhnd$ 

and rmik material p~ ouuode ufq;u.mb: hilS mad. .Vlilooble • <k<aikd 

,nvenlory of its ",maining "'arheads and materials.. Thae warhc.><!s and "",tena), 

~re IIOrN in se.led .;omainen, moollored either by perm.nent rq>~nt:.lt;v .. 

~pP<"nted xcon::lin& to an ;nternat;on.1 avcemml or using. nnge of senJO ... to 

lI""Oosmll data dirn:t1y vi:r. ' :lIelliu link 10 on nlemal l ile. l' lrupcclors will ha"" 

""esl to Ihe storage Illes to .udlt u.e ;nvmlor .... and ""rify Ihat the- "Ob;..cu and 

m.,en.l. held are nuck .... arhe"" and "'npons--grod. ma\~fial as d.dared.. 

RltSearch " unck ..... y on .. arhead authe-nlication tcchruqucs. b....d on 

mc.suremcnu of .... di.tion ~miosion' 2nd other chncteristic signamrn. SUI it is 

e~peo:led Ih,t ,ulhcnliC1lllon of nud.ar ",arhnds .. ill bo: one of the- moa 

problem.tic .. peo:u of verifying the dis.rmamem process. The requ,rement IS 10 

.ulhemiC<llt .n object ;nside a se:>led v~l, decl.red. 10 bo: ..... rhead, .. "hout 

reveaHn!: ..,n,;!ive design infamution." Exampl .. of abj«u that m'ght bo: 

sulmilUlM far real warh~ad. indude w .. h.:ad. in which natu .. 1 or <kpkted 

urm,unl hos be-eo subniluted for plulOnium and highly...,nriched urmiwn (HEll); 

ob~ cla~ly resembling real wuh=ls bill fabricatw 10 teu dem.nd,", 

I J TlI<t< ... to. ",SIMCo. • ""11-.,1",, project on """'1< mO'"'Ofi •• 1«""01 .. 1 t..1wttn ~iJ 
~oOOn;d I~ In \be US md Lh< R""; ...... Inr wcop<>nJ <k<o j. <CIIU"< Ar7B'.'$-I~ 1IoL~ 

"....,1 .... """''' hou", """tar """erial, '''''"8< < .... , ....... (fot tho ""'" b<i", '"" <,",IO,nin, ..... Iea< 
.......wI """,~om:I by . ,...~ of <c.-s lLeR1jl<1'11'.O'e. _I"". rodi .. iQ •• r,b,. "",It .. ,1 .. ''''net» 
,"to; ~ The: d ... ''''''' "'" ""' __ i< , ........ i"<~ ~ilffilr to the I.<emet. Thi, "'PC"""'" i. d.., \<II>< 
.. _ 10 o.;:lO>de joi"' ....... ;1""'" of ....... " m",""",",,, ...... I'",,,,,olr w~.1< ' .. ,Ii' .... """ ~, itM:k»J< 
....... """ .... materials. A futlhc< "<1' ... ;u b< 10 i .... .,.. ......... < _""".1 .. i,h ,110: pIoy, ,,,1 
pro<e<1_ ODd maIUI.II O<c<IUnIfn, 'Yuan< .. ,lit sit<. 
I. Irtho:: ~ i< r""" 0f><>IJIer ___ stao ... _. m'~~1I1>< ohietd'., """'"" ,,,,II,, ... , .. 
,.,.. <» ...... Aod IlrJ\ooIaIIlh< """" .... """", tlnicn IJIfomll'itoo\. f""" tho poinl .1"> ..... of 'j'lJom 
.,._Ifty . .. ,p, b< ..- ,foil tho:: w_ of. r-n .... t. 'ypc'" b<,ns ",;m,"",«I. ,1>0:", "·, .. I~ 
COfIl_ '" b<.-..... _ d<slp 1"<.aL""" ,ommon '" d,rrcrrnl _od, Iflb< i.>P"''' ~ ,~ f,nm • 
.... • ud .... ___ ...... _ '-'< dnip f_wes "'iCh' ho"" to too pn~"' .. -d 
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Varofying the Tr~nSltion \0 ~ Nucta~f Weapon·Free World 

.pccificllions; Or g~nlline w",heads containing much Ius fissile material th:&n the 

warheads >upposedly being ~Iimin.ted." lik~ ... i",. but more nroighlfQf"W"3rdly, 

techniques are being developed for confirming Ihat w~~pons-y.ule plutonium, for 

nample, i. contained in"de a sealed taniner. )~ .. n """hout disclcnin, dusified 

in/omu';"". 

If .... rhead authenticauon proves difficull, the tu"'titu,ion nI foU ... ",hn,b for,..,aI 

""",be.ds can be oourcd u';n, 'fin,erprinlln,' ta:hniq~t. These an be used en 

compa,.., the: contents of anisters purporudly eonulning ~d5 of d~ same 

type. A .... ,hnd '/ing~rprint', diffICUlt to tq>Iiat~, c.n be fanned from 

measu:-emt:n15 of the ..... th.;td·s ... e.ght, rWmlon emIssIons and <Mhe:. 

characteristics. I, II ustd '0 enm,.., ,b.t succnsi~ lIem! en,enn, the dOlm.nding 

facility.,.., ickntic.tJ. CLtnified <.!au compruin~ Ihe .... rbc:..d finguprim can be 

pro,ected by "system ,hat ~e:ds only ... hetIKr" given .... rbe:ad doe! or does rIOt 

differ SIgnificantly from. nandard l.empln • . In ,his W'y, a natinn th .. UtempU '0 

... ithhold ... ",h.adI frnm tbe: d.nrmament proass 01 forc.d to ...... titUt. f.ku for 

.II .... thuds of the Iype ... itbhdd. This mak •• the deception much more 

complic: .. ed th1l1 replocing" handfuJ of .... m.ads fOf a .... ~ nudNr forc:e ." 

After WMbnd authentic.tion, cb.i""Of-c .... ody procedu... u,alSlng ,am~f· 

indicating t.gs 1I1d snJs. ~mote monnorinr; dcviul, and d,rect ohsl:rvotion. can 

provide confidenu tb.l lbe ... arhead b., been d,stn:lmled .nod lhe ..... pons·vade: 

m .. erWs placed under uu~rn",inn:d ",fqumis. 

If nud .. r we~pons are still doployed ... hen d,e do-c"ion " I~k~n 10 ,0 to toto, 

arr;mg~nu ... ilI n....o to I:w mode fot th(;t ~Utf 11:I0Ipo"'''"on 10 tbe """,rhead 

$'Io .... r;~ or dismantlement f.cility. Chain-of<u<lody procedu~s 'Il' already uxd by 

th. nude~r w~apon " .... for the routine ' .... n'port.tion of ... arh.ad.<, bu, ,h""" 

would have 10 ... opened to veriflCaI>On. Ri ch.rd C ...... in .... scribes, for ex.mple, 

bn ... a fib", optic nel could ... ploced O"'<'r exb .... e.pon and " u& OtIacbed Ib., 

... ould hi: invalidated if th. net~"' broken." 

ISThtodor"c 8 . TOl""'" ~ P. r.ot<t ....... ", .. ;(>«1 £I"nl_ ofN.<I"", Worhcad$ond 
OioposiIIOII oICooootMd N",,1ar M--..... · tn C.",,_ <.l<>itIt>a1 ....... ~ ....... 
16 F ... dto<Im'" of wlll'hood r....."...,t;o, ond of ""'_ t" ,.""""',.,. 0',"". -m-Is..., 
Tar"" rood F .. ,I;t;.<!O'<' 
17 So< Olnloio. lkp<OpOO<S .... oI . .... ro. .......... _ ...... ...... ,IN _ .".. • .. 01 1U;!Ot>I< 
ror Iron"""' ...... _In, .. _'"'" 01 r .... ., mot<riooIs. I>ocao< """,.,>< __ ... _;.el~ I ........ 
K _1<1 ". ."",~ .. r~ oow:t _'r'" ""'as< the -' for "."1""''''_ 



Ve"fylng the Trlnsollon 10. Nuclear Weapon free World 

A uniqu.e 1,,& thould Dr ~frlXed '0 ~ach of !he """huds .nd (onl~iners of fimlt 

m01eriol held ;n bondtd "O~. 11 .... un,,,,,ed "'lrhud caniSltr Or COni .. """ of fin,le 

rnMfflal ,hen disroye~ in • ~bleq~n' insp«lion, ,hi, ... ould Dr di,,,,, (yidence 

of chu"n~ on ,he diso.rm.mm< ,,&rttmen'. Tagpng .00 .]Jo ... , an ;rup',wr '0 

Y<'niy u.. .u,hcnlic«y of • fMrllc..ur w.rbe3d or con, .. """ of finil. maternl 

5tlccled from I"" <k<:lared invenlory .1 random. In ,hi, .... y high confidonce of 

de!etting che.ting can bo: obtained by sutiKicai sampl,ng I",hni'lues (on place of 

exh.usuye cbcck:l). simphfying ,h. vuificnion procedure. U 

Demilitarisat ion 

As nudu, .,.seml, an rNuced, conc.rn<:lJ'C likely 10 Dr ~ .bout Ih. poten,i.1 

for brcakou'- ,n whICh. nalion ~nly or cowftdy ... ithdrawl from. cl, .. "n.m ... ' 

~rtt_r" and _oos,itu,c, • mil.'"')' nuclear force. Whether b~.kou' pose! • 

Stnous thrut is controversi.1 .nd widely discwscd." If brnkOUl is p'n:civrd to bo: • 

danger, tlOChnicil measures thOl pJV~idc re:usu",nee.houId be conSIdered. 

Om me.nS of rU$$u.I'\lncc ... ould Dr to e1imin.u, under verificatIOn, .11 ballinic 

m,ssiles ""pohle of c.rryios nucle .. wn.po"". Although ,..., .bStnce of nuclear 

...-.,heads is Ih. b<uic y.rdSllck fOf ""rilying • nuclnr wupon.l,... world (b«.USI! 

nuclear ..... me.ds can be ddiv.rcd io many ways OIh.r Ihon by mtH"c), the 

elimination of <I ..... ,i, ddivtry ""hiel", "'o"ld ~movc an Important pm of • 

n.\lion's ,.r.negic nuclear cap.bility.'" 

The [NF and START agr~mcnu provide proven modcb for ,he ""rified 

deJlruaion of missil~1 ... hKh could be rcpliuted in. rnu!til.u • ...t 'relly. Although 

l~ .~tev< Fella. '·e16o ... IJ,,<I_ DO • N. Orao;j_ ,_"".!'l. Tho I~' L. Sl""",,, 
Cco> .... W .... mr- DC. .11'16. p. II. 
1~ s"". for <.<amp1<, 101 ...... M,llctonll J .. ~ 11. ...... T1I< BJaI: ..... _ . Wi M",toI •. Si(,,,,,,,,," 
_ Vol .......... , PI' 8J·l02, 101_ M«G",ft. E ............ /01 .. ~,,.,.., .... Hoc ..... w,~ ,ft l/_~ 
f ... ,f"I'o'icy: "" ".tdl..,. _ ... $pi", 199): AadrtwMoek. ·/-1 ........ 11_. Ml»;., .... 
....... bl< Rt __ 'C-"<"D C __ .. , .. t/j .. ,_; .... "'Ior«l< .... W",,'''''' /b~ 
'<p'1 Ocpart_ orr oman Arr .. " 00.1 T_. Cooobcm, 1996. 1'1' ~I·J" .... ." M,I ... _.h00Cflh 
R~ '_0," f"",, " N,.c:'" w_.CIPo~· ", I_ph M",bIot (nJ ~ fl.-I"" W_. no 
Rood It> z..o. WCII .. iew Pn:", Boulcl<r Co.. 1m. PI' IH·". 
10 _ "" ... ,-.......... """'nll ..... _ .1I<lc>t ... ',,,,, """"" "' _ ....., toe r ....... '0 ""'101 , row 
IC81011 .. ith .ueklt _ II> , ............. ." ... _kar -..... ....... " ....... 1<1 "'~. """" 
dl' ... ,.., ..... "",",,';olly ~ ........ ' .. '" pi.., II> _. _lear " ._ i. -..... Of ....... -.. 

_a< <nil>< .. ouik:s Of ball;";O ........ f""" ,i .. I1 ... ...., !hIP' orr,.,.,... 
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Verifying lhe TransItion to II NUClear Wtapon·Free Wor ld 

INF and START are billlen] USo RUJSian ' rrangernl"fll.l, II .. diminotion of nur.lnr 

delivery v~hid .. has bttn studied by other nalloM." 

A second method of demi!ilarWlIon would be ,0 mah an Itrevenible physWal 

alteration 10 ,he ., .. be..d$ held In bon&.d SlO~, ~nde"ng tlw: ",,,head UJ\usable 

"",houl disassembly and refabric::l'inn. US ..... r ... ads CAll t.. demili.ariied quickly, 

cheaply, and in • monner open .0 venftCalion.u 'The s.me m,,,,, be true for 

",arheads prod ......... by .he ou.er nuclear ""eapon lI.t .... 

Last, a1thou&h dj"" ... ed bere in ~]""on to b~.kotll, okmil, •• risuion of nudnr 

""e.poru is of course desirable .t any lU5e in l diurmltmnt p,oct$" SinCe n 

erftctivdy remOves the po$~ibility of occident'" Or unauthoriSfd uSf. 

Dismantl ement of Warheads and Disposit ion of Fissile 
Material 

Aher "" •• heads h.ve betn auLhenticated, Ihey can Il'nuln In bonded SlOR in 

(ontainen pro'«Ied ",i.h umper-indicaling Sf~b WlIi! they aR lr.>nJpol'U'd, 

employin, duin-ol-cuftody p,ocedum, 10 Ihe dlJfnandemen. focilny 

In the US, ",hell' techniques for verifying ",.mrad dismantlement have betn 

Slud~ in lOme depth, the .erm 'tnmparency' ;1 often ustd lor Ihe moniloring o( 

.... heod dUmondemen., rad'ff .h.n 'verificonon:" This ;s because of the 

widespread concern ,h.t it .,auld ~ Impossible 10 '''.n(y' Ih .. on object ~lOg 

dismantled is a ",.rhead withOUI reve.ling moll' .bout de.ign f.atu~ .han would 

~ acuplable from • $eCIlrilY standpoint, or 1q,.1 undcr cu,nnt n.l;on.1 

.~1'1;01U.1< The np.:cution illh •• , over l ,me, rnutu.ltn.n.pa~ncy ""ill provide 

21 r..- .. oar1r Il<ilish ....... y ........ 8,id'" Poper Submit .... '" "'" fu""",,"-NloI .... o.s...n.nrn, 
C""""litet: P .. lim~ 5.O<Iy of Ptobl< .... Coou>a:I£d ... tII .hI: ElIm .... "'" ~r Ilo<_ .. ~ 
Deli""')' vd'tklct. A"I"II I. 1962. ENOC""""""" ENDCfjl : ot><IlInti>ll ~!Iub....., "' .... 
E,"' ...... N .. "'" Di_ .. C ............. · r .. , .... -r Study n(~ ( ·"""""Ied "'.~.~ 
lI.,;r.,.,,,,,, oIlht Dc:oIlllClion .. fCoN,. Nut: .... o.UYCr)' v ........ A.., .... , l'IfIl. DlOC ..... ,"'''' 
ENDCI'. 
UGotw'" 
n T1te DoE RPM T __ V....pn.. .. t:\:of_ ""r ... n_", .. aw: .... _111. P'O"i<k 
<GOr ....... that • doclord ..... i'1 if; ""' .... pbce. """ __ .cot... .. . Ci that """fi ... that. 
oIoclomI Kfi,M)' is ....... pIocc 
2. ReJ. IaI;O"S ........ _ ....... ,_ ...... I ....... !yin ''"'* .... ",",us"......;_. Jepl 
mo:dotrI .... to< n<bn&onI cIo!4ofcd ",r_ ..... "" _ OM;'" Ii>.- ..,.., """"'" MOl ...... 

pol ............ ,., -



Verifying tnt T ransillOfl to II NU(;lear Wellpon.F ret World 

sufficirlll oonftdence for disnwukmenl agrKmrnts 10 work wilhout n,orous 

verification. 

II is conuplually .imple 10 con,idu > dism""rJing f""ilily as h.ving Onr rnlrancr 

""d one nit. The p"""gr of .... rhuds entering Ih. f""ilily should bt monllor...! an.d 

COndalrd wilh warbe..! piu, rdorm...! InIO .h>pes Ih.t have no RC'Uruy 

dassilica\,on, p.mng thmu&h Ih. <!XiI. The piu would 110.0 ~ placed umkr 

intem;1l>on<ll SlIfeguards .nd ,alr.ff\ to Jt~ f>cili,i~ ,n .",.il fin:aJ disposition" 

The drnn:lJltkmmt f..:ili,,. should ~ enclosed wuhin patrolled bound..rieo, 

equipped wllh ""ruors and 0110". technical safepards. All ob,eru luv,ng th. facility 

should !,c, ;rtlp«tt<I (",ilh radiation dctCClon, for Hample) ' n pr .... ~t warhrads or 

materiab bting $mugglcd OUt. 

Cilium of the coun,,)' ,hOI own, the w:u-h •• di shnuld d"mantl. them. Th. 

dll.m:lJulemelll pro.:m- need no. bt ob",,~ siner u.. facility could be inJpcct...! 

prn.odk.lly (in theory :alter uclt w.rhead is dismantled) to ~su.e ,h" neOlher 

.. orhe.w nor mattti.lJ We~ I>.,n, ilk&.ny accumulated. To I''''' :oddition<ll 

conGdern:r, ch.in .. of-amody procedures could I>. ftTIploycd w"hin ...aion. of the 

di,mamlm, "U~ ••. Eilhtr remotc ob""rvat;on of the dism""tling pmc ... via vi<ko 

c.me", or di=, obso:rv'lion by dil .. m.mem inspccton, could I>. .r",ng...! .hr, 

appropn.te .h ... ldmG """ in pi...:: .... 

Th. ntt<! for inln ... "" ""nfoation of ,he dism""tling procns could bt considrr.tbly 

mlucrd if i, pm,," J'O'Sibk 10 IlW oo..uon .. ,ignatures> 10 CQr~I ... ",:u-hcads 

entering ,he dilmandcment faahty .. ith w:lrhc-..! rompon~n\$ Ullin,. Th;, 

technique i. CUITCtltiy being ,n\"6(i",teci by US bbo"'tOM. The m~in ullceru.tntlCS 

lS Opoon> fOf ,II< d_" ..... of 11$$,1< m.ocn ... ...."vtud r""" "up<>rI' h ... t>c<:. ,"'<Ii<.! in ikpOh in 
,t.: Us. >« for cx",",,1< ~""""'_ .. _ /)Up<>s"i<>« IJ/b. .... IV_ r,",""i~ .. (;omm;""" on 
1 __ 5<oo"'y _ ... "". c-..... "' .......... "'_y ofSo:ioen<d. ", .. """I "'<a<lem)· I',,,,, .. 
W ...... ,- DC 19904 IlK ...... .,. ........... ty ..- for "'._ pI_,_ It '"" .'f'C'I' r ... :~ 
""""""'l. ......... II 110M Iho ,....,........ _III loc: _ ~ .".",i .. f<>r ~ I. "ap>n>lt>an "'" r. .. ,k 
___ I .... _"*ru.I. s;",oW1)' .. I~EU_III ... <Ii_"'_!o~ .. 
,--.. Enn<IoaI l)roni_ILEUI by ... ,,,,F..I\-19 9% 0.-_2ll Of ..... 1'1I«e _III "" lilllo ..- io 
..... ,"' '" mal.c iUIpIus .. ih.., IIsook ................. ltAbIe ....... _ .......... _ IbM 

molttial> in "'" .iv,l"" ru<l <)'<1<.1 FOf ourpI .. "'"''''' ......... US IoM .... odod oc><i<vdop ' .... ""1000_ 
f", diJposillOll ;" por.llel. II _ .. ",., "'" p! ...... ".'" ""0 maed .... r..d oc> "" _ i. """'" 
",Octors: ond 1) ." ... , ,I>< p"'",",um wi", "'IMyltldioo<1 .. c _ ond ·i_I;';"," " .. ,_ I, .. 
.... ll1hlli><wald tn d, luoc liEU wilh LEU. A''''''r''''''" f", 'cnryw.. '";. "''''''"'' ..., ol",,""r 1. p~ 
""'''''''''' Ro>s;lo and ,h. Us. 
2~ FOf do.1ai1tod d,,,, ... ,,,,, ... Bi<'nl.ws&. 
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Verlfyins the TranSition to a Nuclear Weapon·Free World 

roncem disd<nu", of Rnlitiw infom=ion, ,h~ unlqu~nt:U of me udi •• ion 

,;","tutU and tM aheta,;on of ,;tna1uru during'~ dism.nuemem process." 

[n re.lity. "IOIlgc:mcnu 10. Ihe vuifoed dismantkmtm of nuclear .,arhtads mi"', 

be rnO .... complie.ttd (though far from insoJubk) if dism.ntkmm, taka piau in • 

fadli.y still UsM for ... rhead production and mo;nttn.nce. A minimum !.eve! of 

reman"facrunng and reconditioning of ",.rheads ",ill conliou, in nch of the 

nuclear wnpon smes umil. decision is uken 10 diJarrn completely. The US P.me~ 

Plant, r=r Amarillo, Tuu, for instance, mi&hl be uJ«I for di ...... mkment and 

malntcnan<:o: op<!n,ions simultaneously, as mi",. d.e UK 'J nuclear ... c.pont 

murch l.bonlory, Atom;'; Weapons Estobli.hmcnt (A WE) Al<kmu.ton. if tho: 

UK's nudur .nen.] i. di..,.,antltd in st",". 

The mteria .gmlll ... hich potential dUma.ntl.mem .cherne. will be ev.hmtd 

indude the confidmu the scbtme "V" Ihl .... rheads ore bein!; dismantled n 

stated., d~ cbngff of inadverunt lou of dw.ified mfomuuon and the scheme', 

intemalional rqociability. Mon: mumbne oonsKienotions .. ill be the cDit 01 

in,p«tioru and, while the f"""lity continues to be UKd ror routine numWunu of 

.... arbead., the imp""'t on opcn.tions." TM US IRp~1II of Ene'lY h"" m>de "

<k.ailed study of option. ror dism.ntling ", .. huds "';th differing levels of 

veriru:.uon :>.t the "'",ex PI'III, currently the only f~cility in .he US authotist'd to 

dUasxmble nudell" warhc..ds." The Other nude.. we.pon Slot'" should 

commission ,imill!" nudios. 

To mllumlSe W !Uk of discto.in, KruIU~ information, and possibly to 

demonstrate" commitment ' 0 di$arm;l./l\ent, .he nuclear weapon states might al.o 

.... ish to evaluate the op.ion of constroCling ne .... r""ilities to aocommodate the 

""rified dismantlement of .. nhe:>ds. The DOE h.s .lready camed out a study of 

the suitability of. "" ... ly«>notnM:tcd focility at the Nevod. Tut Site, known 'Ith. 

~ce Assembly F"",ility, for ..... "". dcdiatcd dismantling plant . 

~, then: i. some deb.te O""r .. hftMr il would be wonh .... hik ...,rifying the 

dntn.u:<;ion of non·nudur componenlS of ..... h •• ds. On the one h.nd, It i. argued 

:1 G<nkI ~. K><rnOll. TIt<oonM I'. Ciosncll. M Willi.,,, Jo"nson ... d II"pl . S<OII. ·1 .... "" T«MN:.I 
RopOrt on Rtdiot_ Si ...... ' .. r", MonO.,II", Nw:..,....W .. I><;o,II)''''''''oll.'''''nt" in 1l,".LI_i. 
21 Bteoio_1 
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Vtfil~1'IfI the Tr.n$ition 10' Nuclear Wnponfree World 

that tbex pam could e»ilr be rtplac.td dilf1destindr. ""hile On the other, Ihal 

moni!.Qrinl of the tbuvaion of nQl'1-nlOCkar component) ... ould ':Ide! 10 lhe 

prq'>O~t of ~.n(t th.llunru .... :d nlOCka, ..... huds.1"1' btlnl dismantled'.'" 

Summin, up, manr of lhe technolocin and techniqutS needed for verilyi"l the 

elimUlatlon 01 nudtar _arhuds ha~ been _orked OUt It • ,eneral Itvel. Research 

has bta. mostlr carried out in olliei:d and lt1Tli-olrlCi:d nudies br US org.n,satlons. 

Wh,le ,I 1$ ~nti:d thaI t!>tilt tcchniqlu-$ be ,..,fined iIf1d improved, ""hat II mOlt 

irnpon.m no"", ,f disarm'!I\ffl' is to proc:«d eJptdi,;ously, IS for e~h of the 

nudear weapon nales themselves to '''><ir the centr.1 verification problems and 

requiremc:ml in order 00 identify pmicul.r ledmiqucs and approaches th.tlher .re 

willinl to endarK." They should nudr the GeMric techniques for verifying 

"",rhrad wSllWlde_nl, such as w .. head au,hemication and chain-of..:unody 

2lT1I\gements, and give cku.ilnl com:idcrauon 10 the logis''';' of dism.ruling th 

"",rhr~ ;n their rnptctive Slockpiln. including. for uample, the practicalilies of 

.aa:ommo<hl;ng ime,nationalverili=ion.\ their poteol;.1 dismantlemem facilities. 

Whene"", possible, verification resc.,.eh should involve international coU.bontion. 

both to puf..:t verificar.ion l<"Chnique. iIf1d 10 build conlioknct in the disarmament 

process. The :>rrangemeot$ for verifying Ihe transition to • nudtar we~pon·f= 

""orld .... ill have to bt negoti . ted; il ""ould be useful lor n. l;on. to devdop 

""rific:lIion lechniques co-opc:r:lIivc1y .0 Ih . 1 Ih. ev~ntu.J 1,.."ly nq;OIi~lion~ ,,.., 

nO' hampc:~ by t<"Chnical ws'S~,n.nlJ." 

If verification .nd lransp.rency m.osurell .,.., included rn ;",emotional nude., 

di"",m.menl "e.Ueo--.. ,h.)" will for START !II . nd subsequent bil.te •• 1 

.Srttm.nl ....... hc n.tes involved .... ill rnwe to carry out R&D and praclic.:rl 

prepar:uions. such .5 h.ve btcn btgun in Ih. US. Inmxlucing Ir:u'"p ... ncy and 

verific.,;on in,o n .. ion.:ol nuclur ",c'pon. programmes mi,h, fuvc •• ignifie",,, 

)11 0 ..... ,. "·>1<, 
II In I<I9R 'he UK lovemm"", mook 0 "on. OIlooo",inl that· · 8fi .. m "'" only. ' ...... t"""aJ capoIo,lII)' 
or pn=nl 'n o<fil)' Ihe mi"",ion and elimi •• """ M " "" ....... _ .. A ptOIrlIII_ "' tkn:r"", ""'"~ ;CO 

'" .... 1 In devol"" .. "...,1 .. ;" Ihi' ...... d"winlln "",,ie.1M on til< "il" or or«io!;"" ot til< """"iot 
W""",,,,, r:.>llltoli.hntcn!" S .. s.n.",i< /.ltft_ R._ .... em 3m. IIM~. 1_ 101)' 1'1'J8. 
~"I'I""""I tl.<>ay Pi"", ·DeIc .... n«. A"", Co .. ".1 and Prolif_"",·. pono. lO. 

lll);"",,,m, oahnoiotlo' ... 0"0 "YO I role on ... m ..... '" . ...... ,I .. ~y i. ""¥"'''''''''''' .. """ """"'" OJ 
.. ollc~ t.:.:H<c nne .!de docs "'" "" .. ,1tIrr ""I,'al .... ""' ...... n..., ...... ..-d_"", _ til< 
.'" "flap ond seal. ,n START. f ... ""aonpI<.. whioth <am< '" OOIh ..... The _ .... c..".,.,. ... .-c. 10 
"""" ."'01 ... ,,·.d "",h. fU.ction. I....,."h til< ... _ poriod of 1tn.tR«! US·R.ss. n:1.olM.<. 
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fuu.ncial Cost, although nosearch and in~nuJf)' might reduct IhllL Early in"estl"Mnu 

in ,h_ Gelds and _lImng or II", mul" would ~ very useFul . 



'1erlfymi! Ihe Transition to a Nuclear Weapon·Free World 

3. Verifying Compl iance with a Nuclear 
Weapons Convention: Future Trends 
and Possibilities 

By for III(: hardest verifiut,oo problem facing nu.clur dismr..unent's the oo«lion 

of ,llic,t xqu;';t;On 01" m ention of nudur "'e;I,pons. Th,s 's "" are. that ... auld 

benefit from funhc:r 5ludy by uch of t .... nOOnr ... eapon sUUs and .. mmy other 

nallonS as all: w;llin~ UI devote resour«S to S\lpportin~ n .. cleo, disarnument. 

W,th resp«t to deteaing pcaenu.l chuting by the current nude~r wcapon states, 

,Ju, main veriflCat;on problem ... ill ~ establishing [h.\ Mi,her "'a,heads nor 

materi als have been secreted away ~fore the diu.rm.ment .,reement entm into 

foru. AI far hack .. the early 19601, when stockp iles "'Ue much smaller thm 

,od'y, • British anal)"" of comtois on fi ... il.: moterial , hued On a study of tM UK's 

nuclear ruou", .. as they were ,hen. concluded: ." 

As far as the m.>.ior nuclear po .... ers are concerned, tM control probl.:m of Ihe secret 
plln. would ~ lmill comp.om:l .... ilb t.M probkm of d:lJldmioe I'ftetluo<> of f;ss,1.: 
"",.erial 

And • JASON" uudy publishtd in 199} conclude,: th .. ·one can never ooun. on 

find.ng dMKlt<tine .... arh!:;>ds·.'" Sieve FetlU coes fun .... r, Aying ,h.,," 

from. p .. rely .«hnica! point of v'ew. It wOlJId no< be diffICUlt to hide ,h. exisunu 
of. fe., doun (or perna!" f"VCD a few hundr~ nuclur <kv,," from inl~'ol'$. 

Some ~ssur:anc. miJ:h' be gainw from al1empu 10 reconSUUCI ,hc comple,e 

hmory of. naLion·s nuck., p~r.unme from Ihe dfCb""ionl i, m~kes, in order to 

check the ...... rh~.d and r.$Sil~ m.terial clccl ... t;ons for mtHnal cQnsis'ency and UI 

rOCOn<":i le lhe ded . ... "on . .... i,h intelligence d.ta. Yet such.n .nt.rpri~ could turn 

out to N • mixed bleMing. for it would .u .... ly .... ve;l,l uncertaln,ies . nd 

inconlist~ndel in .he dedar:u;on. It might not maucr ,h •• _ in :oi l prob.bil"y. 

lJ "T ",,~"ical ''otI:ib,hl)' or ' ........ ion.' Coo!\tOI or Fiosolc ~ ......,"'._ •. lin' .... r.,.. 
SUtomil ...... ,h. Eitf>loeo 1'1.100 o...r.......... Coonmo, .... A""", J I . ' 961. ENOC "' ..... '" 
£N OCI6O. A ..... ll . Ofld c ..... I. Na. 17.1961. 
l~ Tho JASON C_ ..... oIO<adcmo:: npats in 199' compI<!m. _y _... b. '" ""'"""'It 
... "anbh<por .... us .................. Ito: DOE 
)$ Voriroca<._..r ~_ 011'1"" ..... W..- a<ld CGoIj ........ _ ... ~"b.. JASON 
Soud". -'-"'Y 199}. '-'"" ;., ~l 
36 fd....' _ 1} 

25 



26 

Verifying the Transition to a Nuclear Weapon-Free World 

innocent explanations ex;.t lor such discrep>Jlc;es; they could .till be used to stall 

prove.< in disarmament. Investigative tochniqu .. used for 'nudear archuology,' 

whereby phY'ical. evidence is collocud to verify dod .... t;on. (sample. uhn from 

nuclear =oors, for example, in order 10 determine, within ct"ruin bounds, the 

to,.u quantity of plutonium produced in .he re=or). might also be of doubt ful 

""Iue, lor the ""me reason." On the positive ,ide, an open and co-operative 

approach from the nudea, weapon SlateS 10 est<Iblishing initi.u fISsile material >Jld 

..,.mead inventories, .. a h ...... line from which inte,nation.u di,:umamen, can 

proceed.. would be likely '0 have l helpful impact on ,he di,arlll.1m.n, process. 

The British an.uysi, ",[erud to .bove leU Out in some detail th~ multiple difficul,ies 

that would h.~ faced any n.tion attempting to esubli,h, with a useful devee of 

certainty, the quantity of Ii",ile m:l1eri.u produced in the UK by 1%2. The inherem 

uncertainties have multiplied many tim .. with the p=age of ne .. ly forty ye.n, 

both on accollnt of the increasin\: "".Ie of the verification t •• k, and bea.w;e many of 

the ~nior managers in the e ... ly yurs of the nlld ... prognmm., Wilhollt whom i. 

might be impossible '0 resolve particular (omroversi", ,ore no longu .Iive. 

South Africa', nucl""r disarmament has provided the only practic.1 experience of 

attempting to verify the quantity of fi",ile material th.t , nation h .. produced 

outside safeguard •. In 1991 the lAEA ...... given 20 years of ""cords to .n.uy~. 

Although t~ were made to estahlish that production =ord., for .umple. were 

authemic, it proved diffICult to confirm the quant ity of highly~n,ichcd uranium 

produced at South Africa'. enrichmem facility." H.o. Blix, then Direcror Gen.r..! 

of lhe IAEA. concluded io a speech to the 1995 NPT Revie .... and Ex,eusiou 

Conference th.t." 

[EJven ;n the c= whe .... the Ailency has beeu .hown the mOst ex'en';ve 
co-operalion and opeune$S and has conducted Ih~ mos, ex'~n.ive inspeClio nJ. it 
ClInnot positiv~ly affirm ,h .. a deda""ion presentt"d is cor=t and complete. It Can 
only report that .her very thorough verific~.ion. nothinil hl$ been found suggesting 
the contr .. y 

J7 St<. rOt .. ample, ENDCI6O_ s.. at", Stow r ...... · ~U<kar "'cl",,,,,,,",,y' \/<rifyinl Docl.,..,,,,,,, "f 
Fissite·Moteri.1 Prod""tion·. Sc~_ ~nd Global S«I";"', "" . J. """ ) •• . '<191. 
13 W. 1do Stumpf. ' Sooll1 i\f,jeo'. N",,' ... W_. !'rOilam. 1'" .... 0<.1""""",, I~ Dts"'""" ...... ~t: 
.(''''' C~ TC<lay. Oeo;.:mber '9'JSfJanu"'l' .9'J6. pp. l -t 
J9 SWtm<l11 b)' Han.llli • • Dire< .... Gen<nl of the: IAEA. R"",,-~, and G:tcnslOO l;onrermce ofille 
N<>n-Pro'ifomion of N",,1ear Weapon ... N.", yort. in ",.-il I9'JSI (St< 
hup~lw>ow.i" •. ""'WOJId.oomlinf __ r<t/<lgrpe«_gspl99~nQ6.htm') Note. h.,...." .... thot in 1993 
thc 1'00; .. to ti>e Truly"" tl>e IAEA a • ...m Conf."'11« occ<pt<d I .... Su.tn lifo .. t.ad made • 
<ornplele dec'"""", off"tili" .. and moteriab. 
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It i. ",onh con.iderin, dw. ,ht uno:.:nainty alAl d«plle tht flOCl. dla, the 

Soudl African progr.unmt _ .mall sale, produc'ng only liK wam...w. 

About 1,000 persons worked on the pro;":t. with """"Iy 2S0 ,nvolwd at 

anyone time. Waldo Stumpf, Director of the Atomic Energy Corporation of 

South Africa, m:lku an upper m ima,e of the toul cost of the pr<>&rammc II 

aboul $UsSOOm {.t h,Slo"cal tuhongc r .. co,.... IInr f .. cllon of coml'"robl. 

upend',u'. in the UK. Fr~n~ 0<" China, let alOnf Russia Or the US. 

Wi.h rnp«t to a nation "Hempting '0 viobu" nucle ..... capons convention 

by building and opel"llting" secm production phm, Ih. Ul$Imce of any lar" 

pl.n. "'ould he obvious.o n .. ionall~hnic,,1 me'l\$ (NTM)," $0 Ihe prob lem 

is <kl~ing" .null~, dan<k<tint nuck". pmvammr develop'ng OIIe 0. a 

few nuclear ",.apon,. Currrntly. th .. imI. i •• »Ocla.cd m:linly with .he 

ob.iect;~ of dc.crT;ng fllnher horizontal proliferation af nuclnl" ..... pan •. 

Lik. tIM! illegol concealment al ",uhuw or m:uu;..u, thli is a ,L(ficul. 

problem. and one m.. migh., ntOfeO~r, bf<:omc ewn harder;L$ ttchnolacr. 

such as I_r cnnell.,lfnt of U,"I\IUm, ao;IyanCfl. 

Th. poIential ocqlli,ilion of snuIJ dandntint OIWnaI. by ccn",n .... ,;on ... ill 

prob.bly be S«n at an incrc";ngly mo:nocing tlun! "' .... n the cur ...... nuc.k.r 

weapon statn rtdua: their al"$fn:Us mlo ... kvd •. AI dISarmament cnnunues, 

the", .,,11 be • ntt<! for .cchnolosies .hal ... n be uon! in 'm~rnarional 

monitoring by o'l"ni$3tlollS weh :as th. IAEA. and for t..,hnol~. tbar 

provide the best pos,iblc iniorm".ion,,>lheMg ... p~biIIlY fO<" national 

in.elligence Rrv\CfI. [n thil conm<;lion, the nuclear w~lpon nates h"v~ 

probably all scud, ... the pot~ntial !Of" <lnoaing d.nd<"<Jnt nuck ..... iv,uoH, 

b:ucd 011 a<r.polatinn. of .be" own industria.! aperi.ncc." 

010 roo ..... r~ tanIIOe ........ lor .... 11,'< ... lor _ ........ ()pcn Sk,.,. "'.i .... 
~ I In do< UK. roo c.umpi<. t:.tmsc p..·cn.", _. ,,,iI_r "". llisen« e,m:*- w"id, I><pn '" 
the ' 960 .... 1_ roo ...... 1"..... "Y'" '0 div" .............. ;"" <Ino<t«I __ • 1"ac,Ii'r ""'''' 
""·,,,,1 _ ... r.cil~r 1" dou! do< _ibil"f ofidm.,fyi". ,,"etc. (""III",," -.I 11"1<" 
.. "." .... ""-Ih _y'" of ... · __ .IIoWIII'IC$. E"";_ ........ "' ....... 1lrio>, • . , 
" ... Iear r .. ,li ..... wol!O , .... i .. orth<ol ~ .... do< ,.c1""'II"'S". _. ''''~ "PI"" ,,,. 
s....... Un"",·, _ pmJImUIIO. n..: __ corriod _ by 'M UK·" """"= __ 
=an:!> _......,., f\ WE AIdo:"..II .... whidI conIInuro ""rence _I~ w ... ' .. 
_, ... ,'" _, .. proIif __ ond hOJ''''1w:OI r .. ~~ ... in II,. UK ror -""a m,""", 
.,.,... ....... r .... io,,,"'I_ 
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Look~;ll from .his .b.n~ =hnolopc.! p"rsp«eiv., .bere(OI"t, ,h. indie.tiom;l/"l' 

WI, in theory, it ... ill be possible lor an indumio!istd ~oUlllry to cimmlwn. any 

inurn •• iono! nuclear disormanw'" "",,me. h mith. do so either by Jle<jucsuti"g • 

number 01 ... ar\,tads Or a quilnti,y of rouilf nut.rio! before the "t.~ment enteR 

i".o lorce or by 1m: cbndntine nunufxtu ... of nucbr .... rheadJ after the 

"trument is in place. 

This i. nOC • problem th. an be solved by V<'rificotion .Ione. Verification docs, 

~h, h.ve. wry imponant role in building confidcna in. di .. rnumen. proau. 

V.rific:uion raIuca the unccrumtits inherent in Ws:.rm:unent and SO increasel the 

"[r..aioR!: of dis ... ni", .. compared with the o!tem.livc of continuing to rdy on 

nucJe.r deterrence. 

Moreover, nuclear dinrmamen. is likely .0 take yurs, .. already diKUssed, and 

V<'rifiC<loon possibilities (O\I.ld change IoIVlifiC<lndy in this ~riod. For the remaindtr 

of the .epan • • M",fo.e. i. is approprioo., to discuss some 01 the main factors ,h., 

might bear on the main.bIo: tt.nd:ttd of v,riroco.tion $Om<' yun hence. 

Accordinsly .... e 'um no ... to coosid.ring th.t JIDl.nti~! imp"'" of .h. ,rend to .... rds 

C=u. openness and of improving .~hnolOf;ic.1 ve"ficxion co.p.bili<.iu, k~pin, 

alw. ys in mind th .. anticip.<.inl ,he futu,"" i. rather op«Ul .. iv • . 

Increasing Openness 

The general IlIOven\<'11' .o ... ard.: illCru.~ operlnno ,n .h. "'orld is tb.: trend likely 

'0 have the grea,ts< impact on the possibility of verifying nudur dis.o.rnwncn" 

With rtlptGt .0 elimin,..ing nuclfar "'e' pons, open""" ;. be'n; incre;ued dir~rly 

through ,he ne&ocinion of i".tfJlniono! t~ •• i ... vith in.pection rqimes .nd o,her 

conliok_building me .. u/ft, and indirca.ly through ,h. gMeral inere ... in 

intern,..ional activ,un, based on d«ltonic communic:>.llOfll .00 high IPftd .rav,!. 

In addition, .«:hnoIocical developments in .reas luch .. meUi •• observation .nd 

the loternet .re m.king allempu 10 maint>in u«ssive secrecy incremngly 

probl ..... <.ic for t""ry norion. 
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Intrus ive Arms Control 

During .h~ pas. lO y~:m (th .. is to say, lInc~ tbe NIT c:ome into f<:>rU), .h~ s<;opt' 

for intrusiv~ a""s con"ol has b«n transformed. The 'ncreosoed drgr« of oprnnns 

renuiru insufr"iwt, how~, to 'UPPOIl n .. cleM redu<::tions to low lev .... of nuclear 

",eoPOJU, let "lon~ UrO. It ;1 important to promote Rill gre>ler openness through 

arml control and other "",an •. In parti<.ular, gru,u ,¥nne51 i. n.ctded at the 

no.ionM /lucIe .. ""eoponl con.plcxn and gene .... Uy in nud .... science ~.rch. 

From th .. betinning of ,he nude .. ~g .. , openness h"s b«n " k~y [0 prognss in 

nocl .... disann:unem. The many propo.sili for international con.rols On nucle .. 

activities m:to:le immcd.auJy alter the Second World War w ... isaged [n.rusion. on 

nw",,:al ",,,,,,,,,,;,,,'y completely un:a<cq>Uble 10 the So"ie< Union and probably to 

tm, US and Olbcr na.ion. '" .... 11. 

Co-optra.i ..... n\IClur arnu control did nOl bqin until <he ]%Os ""hen the US, the 

UK and .he Soviet Union worked together to ban nude:u- ttSting. H .. ~n YOlk 

"'ri.es th., the second major Amer;"'n purpose in tryin, to n~o".t .. " test Nn (the 

first bcoing to 13h " first p!'aCti<.:al otcp to revtrse the arms .....:e) wn 'to beg,n the 

grad",,) process of opening up th~ Soviet Union ... In mockm temu, E'Knhn"" .. ,', 

..-.;ond purpose ""U &reatc, transparency'." 

Sill the ..... n'partney nceded to mom,or underground nuel .... test explosions 

proved an imponiblt <kmand, luding to compromilC on .h .. ]96) Pan;al Tell San 

Trnly. Co-op.io ..... i~ arms control d" ..... loped .poradic:ally ~nd very 510""ly for the 

nUl lO yun. IUltil it was tr.ansfonned in the lCOOnd h:all or.he ]9801 ~nd Iht fi .... 

half 01 the I9'JOs ""ith tbe 1986 S.ockholm Accord, the 1987 INF T=ty, tht 1990 

Con~ntOonal Forcn in Europt (CFE) treaty, the 1991 ~nd 1993 START 

agreemen... Ihe 1993 Cbnnial We:oopons Con~ntion (cwq, tht 19% 

Comprthcn,;~e Nuc:lt",.·Tnt-Ban Trcaty (CTIIT) :and u... IAEA', Sl:ren",lIened 

SdCiuards SYS'tm, which bt-gan to ~ ~pplied in 1997. 

The START I and II agreements, lomiting dtployed 5t ..... egic "'tapans ~nd 

eliminating dtli~ry system., h~~e <k.~iled ~";fic.tion regimes, including on .. itt 
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iNpeClions in tM US by Russian nationals and viu Versa. START m is expected to 

;ncluck toint morularin, of n\lClu,. ~:ubn.d dismunkmonl :and of ",uhn,d and 

fLisile material invenlOriC$ multin, from di.:umamenl. 

The ewe, which en'ered inlo force in 1997, provid~ lor short·no'Uu challenge 

inspccions c .. :Tied out by penonne1 af the Ortan;""t'On for the Prohibition of 

Chtmial Waporu (0PCW) anywhere on lhe territory of a party 'USpeeled of 

non~pli:uKC (In odditian 10 1'OUw..: inspections 10 verify declanotions) This is 

tht most mLnl.livt veriflUr,ion ~ of any disanrwtten. ""'y 10 datt." The 

Cf8T, ",hen il tnlen inlO foou, will also ba"" a ck>bal verifj<;Uion systnn, with 

IlJTUlgcmenu for on .. ite insp«tion." 

~, the Strengthened S.fe&uuds System 01 the IAEA ntends the function of 

oaf~uards from dnectin, a d,version of maltrial from • decl .. cd facili ty in a 

member $I~e 01 Ib.- NPT, 10 det~g diversion of material ""y",h.", in IhO! SI.lt. 

This mak~ IAEA sal",uards mon dirfCtly relevant 10 verify,n, nucl.ot 

d .... rmamtnt. 'n lerms of ""riflCluon, lNFCIRC/S40. t'" MW $Iandard saf~ 

protoool, provides for betiC. inlclli&enct informalion 10 be ,iven to IItt 'AU 

(principally from NTM, at IuS'! until comm.rci.l .ltunati ....... availwlc 10 the 

IAEA), makes US<e of advan",. in "",.ilicOl'on t«hniqun met. :IS .nvironmtnul 

monitoring and remOle surveillance, and si&n.1s the A,ency', in,.nlion 10 utilise iu 

lonplandin& "&hI 10 carry out.n inspection It any tim. in any place in a state wilh 

~hich;t hll$. saf~ '"Ertemtnl." 

A n\lClcar weapons con""nuon prohibitin, .h. devtIopmmI and posstSIlOIl of 

n\lCI ... wcapons ",ould USC the s:unc iOrt of provisions for moni.orin, and on";lt 

~1 H ...... " VOIt.·The It ..... '" Z"",';n ........ 11 B ..... ..., r .... MII"'I«I>~ fAdi"f ....... no F,.,....c( 
R#tUOI'O. MOCJrIill .... B .. ;nptolt., 19911. p. 27 
4J IlIspo<tiooo> .. JO>crn<d by 'n'III>I$<d OG«:JS'. whtm>y III< _ <If on ~ ......... mtrk:t -= .. 
IIrU$ of""' .... btl", iup<Cl<6--ln Mlo," ptOIotl 1<&0;m'l< oolnol.<f<i.1 Of "",,";Ir ;nfOft1\lllon-b .. 
ill otoi". ....... illlWO"idt .. ffi<icftl"'.' ..... _ ...... <ompll"", •. A" II", n",,1<w .... "PO" ..... 
..... .. .....,..., ... r ........ _ ......... AWE A~ ; ..... UK. for <>.ample. .... mldo 
~ io.-" __ be subjoca 10. _ .... ~ .. $f*I ......... 11K: cwc. 
44 Tho _,.,..u of ... vaif"';"" S)'SI'" .. ,"k .... I ............. DM.o c ...... (IOCI)o \I;""'" .... 
kI1 .... .-t """'-.. S~_(IMS).""" Notionol 0.. CWnos(f'lOCs~ Tk IMS il • ..- _ 
.... _ Iy1l<m. -... of 121 .. -... _ ..... ..., ~). _'" >nil _INk ...... ......., 
_ ...... II will Inn ............ "'" IDC wtoocIo .,;" _ .hi> da. . .. t.Iok 10 ""'" 1*' .... for 
__ "hi<_ ""II b< porf_ by NOCt. SIoo« 1*'''' __ ""1tJ<d to sa ... NIlO, oIlIooto&:h 
!he .. rinc.ion .. ,i ... dopentl' "" 1Ud! .... ....,. 1IOU ""r""" 110< oroIy 1IOtI;"".. • ~I ... ... 
<>pm; .. 10 ..,oly>< dOl. from Ihe IOC. S ..... pan ... III .. "" riIJIItn .... ror on _ .......... ion, 
4S For fun"" .. formOl;"" SO< S .......... M,,)iond. ' TIt.< IAEA·s Prtov-n"" ·~l+r·, y~ 
Mal,. ••• Vetlfoa"on T "'htlOloiY Inform .. ;,", C<""" (VERTIC). Londott. Jon 1m. 
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Inspect.lon ,.. Ire 00 ... being impl~mcnud in thMl' global arml comroi and 

disarmamelll treaties. It mi"'l Wo M Ihlt I~ could be achieved 1xt"'Cf'n 

,Iobal verificuion ~mcs." David Fi""Mr, Ihe official historian of Ihe IAEA. 

",riles lhll: " 

the "e;>ely 3Ccmion of inlrusi~ amll control lind diurmomenl U'eaies • • nd 1M 
almost univers:al :ac«ptance of ' M NPT, no ... btocomt- permanent . ha~ led 10 on 
evolulion in the ",titudes of most OO\U\lnes 10 -=d1 urOVUrdl and 0 reodiness to 
occep! vcriroacion procedulU tlu, ",.,uld hi..., b«n found in.olel'2ble . .... cllly·five 
years.go. 

[T}be n ... " ",heMd w~ards Iystem will 1ft ne", ....,rificalion norm! of ,eMnl 
s.ignificance by codifying I novel 1ft of me ........ ,hat Ire in,emnionlUy ,,<,ceptlble 
In order 10 verify th.t n.tinns Ire complying ",ith lheir arms con,roI ~"...nu. 
Th. c.ompreheruivc CO"""'I\. Ih.1 the: strength.ned system establish ... the far· 
reaching i" formltion il requires fram n .tes, the intruJi,'c "'1speaion IhO! il 
.... harUes • • nd iu acceptance by aU the: n>Kku ... capon states :IS wen IS by leading 
no,,·nudur "'''pon stItes have SCI I\(w prtGt<lcnts Ih., signirlCantly odVln« Ihc 
fran liers a f veri rocalion. Henedorlh it should be mo ... difficuh for any mle to 
restSl intensive ~rirlCllion on 1M VO"nds Ih •• it enlail. an unocoepI""I. 
infrin,.menl of nalional $Ove~",. y. 

However. " mun not: boo supposed lha, in arms con.roI and diurmamenl thcrc is 

consunt incremtmal developmen' in ,h. diuaion nf ineRUed openness bet"'Cf'n 

lUtes. II ·b.ackluh ' an occur, in ... hi<:h sundards of vtnfialion evenlually mduded 

In • lrelly rcg.im. are lo ... er than previously x«p,td in I'" imfrn'l!anal 

community. Examples of 'backlub' <;an boo Ken in <he v(rirl(:;Uion proVISIons af Ihf 

ewe ~nd Iht ""'ot:iuions on I ~rirlCa'iiOfl prolocol for Ih( Biol •• l w~.pol'l$ 

ConvenhOn (BWC).c 

"'6 f" ... _ d_i<>n on .... JIO'<III'" (10" sy. <rJies boo ...... -..n ................... _ Do.o<! F-'. 
'""'" R,1Ie orl'Hfif_"" n.. Ro"of'_"""] AII_' .CR. Ilitt. A M<c....,. .. 0, Ri,.h 
""" B._d. Z,,,-, ( .. ~ 1I..d"",lN'T' "'_ .. r."I. W_ SacII"r .. Pm .. Slnppm:. 
1""_1,,, 1_, F.k.CIo:mi-.. ·Mul"I .. <nI ~Monll","' "'" vctir_k>o1 "fC<omph.,« 
N''''''''n, CM·I;fT«tivm<S'·. _ p<n<nIcd .. ",. SiuhlSODA RCO IkUI"I $on .... on Arm. 
UonImI. o..,_~, I. 1\191. Morvi. Molla-. ·V .. .r __ A"_"",,,,,· .. ~ 
Coo .......... ..., Iho El,ma- ofN..:". W_ 8ot~1"'''''' ,,-,. f'1fSI ""'''''1. c.I>crto..ll· 
2J l--r. 1'1%. u.p.n ...... of FOf"CiJ,II Alf.;n """ T .... c...bcll:O, 1996. 
<1 l)avld Piod>a-. ' Vaifi<fllion- I1Ic c-i""'_ LI ~.11" k .- by [AKA 9l~1.· '" 1lIac'""'r """ 
"~. 
41111 .... """" ooid .,.,. • bodlosll abo ",,<:urmI io , ........... of II<~"" .... e fliT. ""I rh .. is_III< 
•• '" The CfBT _Ir", .. ion -. wtokh d~ ......... it<d "umbet of _oIOri", :1101 ....... _ 
..... 1 ~ ~ hl&J><t Ih.oo _I>oped (01 """ ......... Of cono:crn r .. _ Ho ..... "'. "- ... dlS(in<;l 

_ ...... ..:1Qr oxploo:ioo4"";!h y .. ld., I • t ably be/O ... I kl «101111 II< lkl«oc.I """ ..... ,,(1«1 by " .. 
IMS. _ .. ItMot Ihc: [MS mi .... ho .. u.. .J!«, of _ ... _I ... _ <>pIosio", dow![ .. ..-

of. ftw_IOIII>eS'rnTeqoi ........ Sco (01.' ....... . 1'\oniac_ ...... I<01-.... '" "'" l¢Jl. A 
OWItos<f<ll' ... SC .... ulkc.....spOndonc<..lI .. .,. • ..,1 391.1 A ...... 1999. pp H4-41S 
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After lhe ewe was opened for JiyulU'" in 1993, for ~ample, a 'l»ckbsh' .... '" 

partiadarly evident in u.., US, whe .... ntenuve crilici!:m, focusin g amon, otber 

thin" on u.. vffirlCalion .... r,in>e. delay~d ra\;rlC3liOll, de.pite administration and 

industry support 10' the COfI""ntion. Typical .... >Clioru w~'e thai: the prospKtive 

""rir";'lIion me ......... would be 'inel/<"CIi",,', they woul<l p"" the US a I~ It'IISe 01 

security, and thallhe com 10 the US of implementing the convention would be.ao 

high. Thnc objectioru we..., orchestraled into a oonsidtnble chaUen;c 10 US 

puticipwon in the t""t)', such ,hat the US did noo: ratify until April 19'97, only 

days b«o", the tonvml>on eme,ed into forte. The :unbiguity of US luppon is 

evidenl in the US domestic implementing legislation. 

'B.acld:u.h' can be tri"ered in various ...... y., n~ j_ by worriel about the rlnanci..! 

corn of implemcntin, ;n"""";"" ""rifi=ion mcuutCII, or o.bout the possible loss of 

coll1lDO!rciai or military JC<;rets but by devoloprmnu outside the ~nt 

"Vnw.. For aample the USlUK military strikC$ ",ainn I raq in lot<! 1993 and early 

1999 and the NATO bombing of Kostlvo delayed Rl1$$i .... mir""tion of START II. 

Also hindrnn, RI1$$; .... ratifICation of START II, as wetl as ne,alively inRuencing 

Chinese attitude. to c<KIptrativc anru contml and diurrrwncnt, i. the inc:rrasln, 

US int<!,e$l in ~Ioping b:allistic missile defenCe!. 

8esida the dan~r of 'b>ckI:u.b', an<nhc. , .u.;on when discuning the gmeral 

development of i",(.notional arm. control i$ .ha, 10 d.te no Urn. control or 

di"anmunent tR2-ly h", o.c:hievcd universal adherentc. Even :tdherentc to the NPT, 

which has 187 stOle! p.rties, is not univenal . With Indio., Pakistan and b.ad 

declining 10 1;&11," universal membership in allO DOl in prospect. Likewise, 

although a m:ojority or nations have ligned the CfBT, th. ewc .nd 1M 8WC;'· 

the",..,.., ",mrteanl hold-ouu from ,helt' tre.u.s 100. Qlthe oH countriu thOl rn_ 

.,.tify the CTBT bdo", it can enl-Cr into Force, India, Paitillan and North Ko",a 

ha"" 10 far reil»<d even 10 Ii", (:although ;t may be ,hot India and Pakinan will in 

the fomteo.ble Nturt); and Egypt, Iraq, libya, North Ko= and Sy,i, ..,.., among 

the n'lionJ Ihl! have still to Ii", either Or both the chemical and biolop.;a! 

we.pons conVenUOnf. 

' 9 Tho .- od>a _.,ipalOrioo. CuIoo. "'" Coo4< 1.1_ and Niue .. toc.aI ;" n ... _ -..on-f .... 
zanes. ,II< lotte< '''0 ill odd .............. 'h .... otl ... _II)" !II< .00...- .. doe NI"T by Ne>o 
l4Jaad, ""'1ch admill~ ...... II ............ ""'!III"T .. «,cd i_ r ...... 
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A nudear .... upons convention, in COntr.ut , .... ouId have 10 haVfc, for all practic;,l 

purp<>scs, uDiven.! .dhu.,nce. [t it most unlihly lIut the nucbr _apon sma 

would sip! a nuclear wupo,,, conyention "ey,"" OM lM;"r nalion refused 10 do $0. 

Allhaugh uni""rulity is usw.!ly the lOa! in inte, n.:uion.al u~>l)'·makin" for .he 

n>OlIlMt liuo appliclble Itt.! prindpk is 'COflWnt' no< 'uni""mlity.' Then: is no 

mech.lllism fOf" making a ~ auwOUoliaJIy btnding on .!l nationt." Eyen so, 

intemaliaml bw is not the major obtuck 10 nuclear diumwnent; if the general 

will aim 10 eliminate nudcac wcapons, i, is ar-cued, 'the lepI means 10 do so can 

be fashioned,:and can be as Mll¥n,:as may be'!' 

On baiWte, deveJopments in anns control ,n the 1990s hold much prom,se for 

verifying nuclear di!arm:unenl. Indeed, Ihe progrtss is all the mOrt encou .... ging 

.;on.ide,ing it Ius taken place against • hc;kground of a patently inequitable non

prolifention regime in .... hich potsnsion of nlld .... , ...... poru it permitted <0 a f ..... 

and prohibited for the majority . The possibilitia for ""rifyin, nuc ..... 

di5lrmamtnl, and eruurin, non-prolife ... lioo in the mea,"ime, .... ould N,..,ly 

,mprove dr:amatically wc,.., the nuclear _apon ltatd to folIo.... ,h. 

~om01('ncb.lion of (he Canberra Cornro.iuioo on the EhmilUlUon of Nudear 

Weapons and Ihey commit lhemselves unequi'lDnlly 10 Ihe elimiluticn of nucleu 

... nporu:as ... ell IS ",ke some immediate pnocticalaaions 10 back lip thei r words." 

InUTnalio,w Collaboration on Verification R&D 

One of .h. most effective means of building intemation'! confidence in nuclear 

dillrm ...... nt .... ould bo 10 promo.e intem",ion.! collaboration On verification and 

OIh~r upcct.f of nuclear .rm. control, non-prolifention and dillrm.mcnl amon, 

notional nuclear ........ pon. lobontoriC$. Iksidn ,be incro:OSI: in 11\1$1 um 
accompanies ,rt.ler openness, .uch coll.bo .... lion .... ould play an ~_nlial p.n in 

so ... , .h.,; ... "' .. rt""" 1I><CWC~ .. 16')~ {121 ... ;r_""",); II •• ewc .... ,"....-... 
I "I <atlfkoliool.~ tho CTBT "*' U2 fi~ l29 .... __ ~ " F .... ~ ........... oflhoqu<Sl iool oroclo .......... ;_ .... """shipor . ~_COOI""""" 
_ M .. ...cll eno<c, HonI FIoohot hi '""""'" M<asaIo. .... "''WfW ~ T"'"'1 lOt ....... 1woIotioo or 
,."" ... W_· ill It",. Stt ...... ...t Udponbr. pp- 1lI-'n. 
Sl, ...... c ..... fotd ...a PIoiI_ s.cs.. .l.cpI .......... of. ".0'" w_ Cooo __ -. ~ 
_~f ..... ~C _ _ on .... E_ofNuc: ..... W_ D<parwoc:no of 
FOICip ... tr .... hlTrado,C t ... ,996. 
' ) c-too<n Coo _ . .. P. II 
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developing illlem~I;on;11 $lancbt<b and approvtd ,echniques for "'" In ,he 

dilOttnamml procnt. 

To iUustnu the opportunities fw- international coJlabont;on ;1'1 """" «Inl ml 

~Ie.rch, _ consider those open In the US .nd UK. US nudtar """pons 

laboratories alrewy ooll.bo,..,e utensively .... nlt nudear facilities in Russi. On 

many upects of v.,iflCal;on. They h.ve :aho e$!abli.1If<! embryonic nuclear amu 

(ofllml proj«u "';,b Chin •. iI .. ould be U5Y for them.n $eI up coll.bora;ve .... ork 

.. jlh ,be UK .nd France should these nations express int.res< in fUCh In 

:llT1Il~e~n<. 

Although the UK Atomic Wnpons E.$ubli,hmem (A WE) don not hIve 

comparable ;n ... m.lional prog~m .. In the US Iabora,ories, the UK Ministry nf 

Ddence, which task. AWE, h .... r«endy indiCltw th.t ;1 "",nU A WE Ixxh In 

expand iu involvn.wnt in "",ificalion work and In ;nc",_ i1> [inks w;,h other 

bodies in the UK and .b~, Hunting-BRAE, lhe ind"",ill ooruomum ,h., has 

~n running AWE ,;1'1« ]99} (the Contf3CI comes up for renewal in Apr,l 2000), 

has made a sm:all su.n in promotin, 'ntemononal links. In September 1991 ,t 

mpn,scd an international workshop on Ihock·wa~ phYllcs ~t Oxford University, 

~nendcd by. amonc OlhUJ from around the w~.' 5i~.blc dc1evuon of RUII;." 

nuclear KitIlLisu, who visi.N! AJdcmu5ton durinG the'r $UY. A ,;,,,il., con lercn« 

is plannN! for the nonn.m ,ummer of 1999 on male';al. tclence. 

ColI.bo,..,nion h«WenI US and SovicVRussi"" nueleor KocnllstS h., ,ncreased 

$tHdj]y "net u... ' '''0 COUntne$ arried 0<1' Jo,nt VcrirK""on Expcrimmu OVEs) ,n 

1988 to sec:u", ntific.t'on of the Threshold Test Ban T",ny (TrB11. The JVEs 

.llowN! olHilt mu.uremcnl of lhe y,eld 01 " .. tI .... r explosIons at ,he Nevada and 

Scmipalatinsk lesl tiles (which were ,""" compared w,lh of(.,ite mu.su=nlJ). 

Thi. led to tn. ""iflC.tion of W trt-:l,y SOil\( 16 yun .fter ;, wu ,i",N!. (The 

TfBT had renwnN! un,",;fiN! for so Ion; nu;nly becaUK 01 US IU$picionl .bo", 

Soviet non<ompl'an«.) 

In 1991 the US ConVCiS pused lcgUlat,on alioc;lllll; funds 10 help the 5<lv,et 

Union destroy in ..... pons of mus destruction and 10 develop non-proli fenuion 
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weguardt. The CooJ>(n,;ve Thru. Rfdu.;t;on Provam, known .Iso al .he Nunn. 

Lugar prognmme (:dt~r Senatotl SlII1l Nuno ""d Ri<:hud Lu,.r who ;niliat(d .Ite 

le;islllion), mode proV~1 ... i.h ~rua;on of miu;les and mil$ile lilos al a,~fd in 

START I, bu. projecu to incre~ =uri.y a. facilities connininc IlllClear m .. eriw 

were slow to bepn. AcwlSl .he backcround of the Nunn·Luc.r co~rnmem-to

'OVtmm~nl offon .. US ""d Ruui"" nucJ~ar weaponl labora.ories also in;t;ated 

$C;emifi, exch"",es. ln 1994,hil provided a basis for wh •• h", now btcome a b,¥ 

,.lHo-lab· progr;wunc to 'reduce Ihe .hreat of nuclear prol;ferAlion and nuclear 

lerrorism by npidly improvin, Ihe Je<:ur;ly of all .... capons·usable nuclear malenal 

in forms other than nuclur weaporu in Russ; •. 1M NIS [Ncwly·lndepemknt 

Su.es), and the Baltic Su(n· ... 

The US CUpartmtnt of Energy nalional labonlo"" co-openle cLrm.ly ."th 

nudear institutes in .M fonner Sovieo: Union (FSU). Are;>'! covered under 11M: 

pro&n=" include InI.O.'lparency measures for ",.rhead and maten..t :ltorag<:; 

nude:or l1UUri..t prolectiOn, ,onllol and accounlin, (MPC&A); plu.onium 

di.pos;tion; and join. scienliflC restneh Wlrel •• fd to nllClear wcapons. By 1m II.., 
DoE ~ workin, al around 60 .;!OS in the FSU, with a prov>mme i>ud&'" of 

SUS1)7 million, scheduled.o;ncrnst to arou.nd SUSI60 million in 1999. 

[n iu .hort life 10 date, the I.b-to-J.b p~ !..as engendered wnside",bk 

confiden« be1wffll the nud..,r ",.blishmenu of the nro rowunn. Allhou&b 

classified topia ....., avoided, II,", sci(nIi$u visi. OM ""other·, bbor:uonn. _ .he 

infnJU'UCtUre and facilities .""ibble to their coun.erpaIU ""d fann ""orking :mel 

penon..t rebtio.wups w;lh their opposile numbers. 

US/Russian tcehnicIJ ro1bbonl:;on has not, h.owevt!". bttn ... ;rho", probknu. In 

pilrUcubr. co-opemion h", SO far foundem:l on m .... of .he more .. /Uiliv( 

'1l1estions of incrcuinl .... f15pa~ncy in connKtion ... i.h ~ and fmi!e 

maleri..t,. ProsrHS in tb.es.e uchnical diJcussions ;. nill hampem:l by .be soured 

politieal relationship beo:wffll the t ... o COWIt"'"' Bu. Well: lIle political comext to 

,mp<a.oe-nor ... "I1 ...... dona .It .. en'<enched hbon of """I'«\' would ",II hve t<> be 

on.comll-.lleoe ",mnlal ,nlencllOfl' m'ahl be lI..,ful •• cp. ("" .. d, .he orcnnCl. 

$4 ,......,..,..,,,-Sonorlr)o. O,~.,. ..... "otE-vN_ r.c ... rioI $«w;\)' Tut Fo-u. 
w .......... oc..o ... " ~, 1991. P. Kii. 
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nw:I«I (or START III and bo:yond. In<Wd, wh .. !it,l~ P'O&ml' h.:u be.., tnad<: in 

the bu.t p.rt of the 1990t in bibtcr..ltrallSJ>lITncy ~nd ....,rific.tlon .r!"VIl"mcnll 

has come ,hrou,h the l.b-to-l.b prop-amme. 

There arc Im ••• ivc Itlcmpu undt ...... "y '" lb. DoE 10 initiate join. work ..-Ith 

China in some ,ed\ni<.1 'fn! of amu 001\11'01. Theft' h.ve been some t«hnia] 

exch:mgn on ""i,mo!osY :and the US sl.ged • m.una! control .nd atOOWlting 

demonstmlon .t. bcili.y io Chin. in 19')8. The DoE P'05rwnmes "ilh China an 

still _.II by US nancbrds, rfUiving .bout SUS L.S million in 1998." 

The .rnnl.rmnts for uchanV of classirled nuclear infonn.tlon between the US 

and b01.h the UK 1UId Fr.tnee (In ~;cuJar ,hoSt wi.h ,h. UK) pro";<!e scopt' for in

depth colbbon.;"n on Q""kar ann. conuol "",d dipcmamcm .",h as os n~ 

prusibk between the DIM' nudnr wc.pon 5U.1 ... US-UK coll.bon,ion could b., 

u...d 10 lest Jensilivc wrifi"",ioo proctdutu, inc/udinr; for example warhead 

.u.hcQ1.ic.aion .ecbniqlln, "",oiled d.LO n:ch.n~ .nd .. ""ng~mt'nu for d;,«t 

obserY~I;OfJ of oJ~=od.mm. proc~ . 

T~ UK II., jlUl oet up • pilOl p'",&r.>m1lV a. A WE .0 mUM veriflCat;on of 

disarmam~nl . It ~ likely dUl. .... lIen th~ ... or~ h"", uken ~ finmr hold, on~ or mOrt 

verifICation Join. Working Groups fJOWOG,·-pc<1oo« ,ecnn",a1 d,,,,,,, ... on. 

~ .... ""n rq>rnen'''';Y~1 0/ tht US and UK nuclear .... upon< I.bo .. IOri •• ) .. ill be 

established." 

Britain could (and should OS • ""'''er of urgmcy) join the US ,n ... or~;n, w;lh 

R"Q.i. 10 improve IUquards on nude", moltri.!.. The US wor~ on MPCAA i. 

extensive, but the Je.I. of the .ffon ~ limited by the number of .vail.ble I"'rwonel. 

" /'"rotrdS 10 cu" ..... y bci.1 "'""" diffiaok. "" !he US Wck.. _1_ oIltp""'. of ~ by 
a. ...... oci< .. i .. _ ..... OnE ~ 
)6 r .... IIIOR d<wlal1IiK._ 0« T .... MIlo< """ 1«0, ..... Wil""," "<riJj!l.,I> . .n"" ou-.o. ... ~. 
A ,.. fot' A WE AI""" •• ,., ..... BriI.." "", ... atII (iooup.~. 1999 
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Addition;» co-ordinated comributions from OIM! coum nes are ntded. The UK's 

OuTenl comrihution .. described [aur in thor "'port , :otT minimal. 

Ahhou;h the ... may in some easel ~ ROiRance on tM R"",,,, _ to eollabo .. ion 

~ilh tM UK, a ~nd ~r nuclw" we-apon _.t. corn~ wi,h 'M US fsi<:k by 

side as «\uals" dus can undoubudly ~ DW'rcomc, particularly if me UK h. funds 

to bring 10 tho. proc.nJ. TM UK bas much rdevant afH'tt~, and could S«OIld 

IkiUfd salf to Russi<>; by doing so, it would nuke a comribution to future 

w rification work by buildin, confidenu and promotint opmnou.. 

II is dtsir:able mac M&!o-Russian coIbbo~ion is initiowl on other aspeo;LI of arrru 

<:OI>U'OI and dis:um;unmt. It is lUXe ... onhy thM RUSSJan n\>Clear ... upon. 

["bof'OlOries on bqjmting 10 set up discme anns comrol « Rtres, which ... ill 

facilitate establish_m of coIl. bo",tion in thislield. 

The.., should not he any technical Or security obstaCles 10 joint work on, for 

enmple, IHI monitorint ( ... bere the principal French expertise on "ud .... , orrns 

contl'Ql and di$armamenl currently resides) Or any other "p<'01 of nude .. ums 

<;CInlml and di»rnumenl . 

In addilion 10 bilaleral IrrolngemenlJ between the nuclear we.>pon rules, 

coll.bo .. lion betwun allli ... c Ihould bo sou,11t ",herw:Vi:r posoible. The final rcport 

of the Steering Commill« of lhe Project on Elimin3ling Weapons of MOS'l 

~Slruaion 1t the Henry L. SI;mSOll O nlcr, .All .Am ......... n Ug-ary.. B.t,umg • 

NMdur-Wupon·Fm Wo.u, r«omnM'nt\s u.. .. 'working "',Ih RIJ$S,a, .he US should 

Iry '(1 upond th. dialOfU<: on nuck..r thrut rtduction to include all nuclear 

we. pon .... n'." The ~rt o:on.inucs:" 

Such • dialOJuc mipll bcpn with CORJidu.otion of important .«hnial inucs, 
indudint, the five countrin' rnp«1.1"" mechanisms 10 ClU\lrt.he mel)' and oecunly 

17 A~A-'<_I.q«r, , . 10. 
sa A .. A .......... ~. p. 10. 
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of nucln< maurial. and weapGru. and the esublUhmm. of commoa tyn~ml ..,d 
standard. for account;nl for "II nuclear materials. 

If India, Pakistan and bnel an also be cnS'-,ed in di",,,,,,;on. or colbbo",,;ve 

resem:h On verification, so much Ih. bcu.er. The ... n.l;on. will wi,h 10 concern 

thurue1Yff wilh many of 'M ~ arms control ilnd ~rirlCaliOf1 issues. 

International wg.gemen. may be po .. ible in ""'hni.:.,j a~u long before o~n 

political n.,o\;auoJU. 

Looking 5('VU':.J run alwad a. " world in which thr ... might be much ~ ... r 

political COmmiUllf'nl 10 diwmamrn. ,h" .. today. 'M p" .. ibi lity m..., 01 :J«Urin& 

s]obal "gr~mcn' 10 No nucku _reey. as advocated, for inRance. by Theodore 

Taylor.!' A lIigb drgrN of openness will h.t n«drd in any dj.mt1amtP' scenario, 

b", th. mosl radical option IIlh .. it be mod. b ... ,hal all rcsnrch .nd d.vtlopmc." 

on nudur cnellY bt conducted openly. Such an 'I'ft""'P\ would Include the 

ohviow provi!O Ihal the relatively fe .... foets about constructing nuclear weapons 

thai arc not gcncnlly known Ihould rematI\ Out of the public dom.in. 

In the military I«tOl". 1 ban on nuclear secrecy would .lleviate concerns th31 ne ... 

nudear ....,~ponl concept.t arc, for n.mple. Ming "'o,ked oul under the: tOver of 

residtul ... uponl prop-amrnes. such al the US progr;lmme of 'science-based' 

stoc.kpile sle .... n:lship Or Francc ', Meg.toules lut"r projm. The belief, strongly h~ld 

;n some '1u~rs, llut the US i. cirt"Umvcnting the CTRT." ( .. r.-entlr One oIlhe 

otm.des to entry·into-forcc of the I .... OIy. 

In the civili ... te(l.or, a I».n on nuclear sec'ecy .... ould alt..v .. te ,igni(lCant COncern. 

tha, • nalion could conCll'U a ... eapons ptO&ram ....... ithin O$tcnsibly non·milil:u")' 

R&D. For exampt.., rCSClrch on ;ncnia! conr.nemen' f",ion (on. of ,h. main 

activiti .. planned 31 the Nat ional Ignition Fxility kine built at the La .... ttncc 

Livcnnott Notional Labo .... tory). provioo, in dfea, the me ..... for a country to 

develop or main .. ;n uptnix in a r.mgc of sc;'ntific r,elds ,eI.ted to nudt .. 

.... capon. physics. I, U important for such ..... n:h 10 be carried OUI openly.1O 

S9 h .... 0:1., ....... " of,)", i<b, ... T1I>oodote II TII)'Io<. 'GI(INI .0.10<>1;"", "HI"ckar W._ ..... 
1<_ Secr«~ In ,lie 1_', _ .... oenled. ""'....", '-1"""1 N. tllj. [)nlrQh'/'lJItMd 
,Nli/JiIIIJl<¥Q "_It"_F_ It"""-'. ~. 1~·16~. 19')1 
60 Oui$lOploct E. ""_ "IlIoonu B ~ lind Robtn S Noms.. 'C"""" , Pt>lllieal RalIlin 
emf""""" It!< T ..... "kIn 10. N ..... ·W._.F"'" .... otIc!.. Cant>cn"1 c..-..... '"' ,~c f.tim" .... 
ofN_ w_ .. IIIt"k ...... Popors. FinI-.aa.Cw>bc>ra.ll·llJ.....-y t996. "" ',,..,16. 
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Verifyine: the Tran$itlon to. Nudur Weapon·Free World 

In .no~ Taylor~, 'a ""rimd No on oil nud~ JeC:r«y could ,0 • long .... y 

towmis assuring ,bar. w!...uver roles peaulul uses 01 nudur ene'lY ouy play in the 

furore, they are developed and implemenud with full publie di$dosure of their 

charxter IUId purpose'. In response: to the inevitable oppotition from .. i,hing to 

prot<"Ct patenu and commtn:ial industriol procesileJ, Taylor a"un (hal '(he 

diKontinui(ies in ,he destruaive po,emiu of uechnoIogy represemfd by ",lease of 

nuclear ene'l)' ore 10 ere"' (Jut many aspectS of this t<"Chnoloo' must be treaud 

diffe .... mly from OIhet t<"Chnolopes for indusuW development Or produaion'. 

TM p<l«ntool for <liveniog n"",kar wupono IlUttriili from. gvil nuclrar power 

~ will ll""'YJ exiSi. The Ntu", of nude .... power generotion will have a 

major bearing on Pr<ICreJl lowal'lk • nucleor weapon-fr~ world, induding the 

question of ""rirlCa';On. The degr~ of the dan,er poud by "va nuclear 

proy-ammn will depend on the "feguards imposed on them, the types of fuel cy<:k 

they employ, Ih,ir $Col. and their type of o .. nenrup (private, oauo nol or 

in(emationol). In any scenario, civilian nucleor pow.r will prod~ we.poru-U»bk 

materiols {it has long been established that plutonium of oImost ""y isotopic 

compo'lition an be used to mlUlufxt ...... nuclear ""'.pons), make con«allng an 

illicit nucleot ... eaporn programme e ...... and maHnain a cowury'. expertise in 

nuclftr pbysia. TM ocher .. de of the coin is that given lhe tok of nuck., eneru in 

elraticiry gene~, lIId conant about gl"N1tboule gasa producfd by C;lrbon 

fuel., linking nuclear disunwnem 10 the phasing oul of nucle .. power may be • 

'hurdle 100 far'. If civil nuclear power rem. in, in use in a nucl •• r ... upon-f,"'" 

... orld, iu most dtngerous aspects, from ...... pons d.v~lopm.m perspective. may 

Jlill have to be fOregOM 0, placed under intemational (omral." 

Societal Verification 

II. ban on nuck .... _«<y, lS$OC;atfd by ,he ",M"I1Ll public witb. nuckar w .... pon

I ..... world, should also help eno:ounge the ~n,n1 public to 1>l0 ... . h .... hi)!.k' on 

any ;nfnction of the nuo:lea.r ~aponl o;onvenl;on abo ...... hich they become .... rc . 

-n.. .. 1l>or1 .too ""'" ~ AlJ<tIIKIa. BrlII:il. Poki-. South Korea 0IId fti"'''. COC" of"h,ch duri"I'n' 
1!nOJ -V- reproc:u<iro, I«hrolov' "",,"sibly for <"'Ilion putlKI'"". h.ood 0«'" ."'",.. "._, ......... 
~I r",. summary of 10m. or ....... in is.O<I .... r ...... Coe/o ... and Norris. 
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Verifying the TransItion IG /I Nuclear Wellpoll ·Free Wor ld 

Establishing opennw M motional nuclear "uPO"" establishmtntl and b"';o~nl 

nudnr wupotlS Kitn.;'" from different (ououitJ ;nto ret"l ... contact Joould also, 

p.ornote '.M)('etal verUlCaI>on', 

Encourap"g verification by society .... as discussed immediOiely afu:r World War II 

.... hen there was inlcn~ intcrnt in world lovernmtat ~nd general and complete 

diwmammt. The COtIUpt of societal verifoca''''n bas ~n rcvivN in recent yean 

following 1M re~ interest in n..:kar disar"""""nt . I, ;s 5«11 as • l'IC<:essary 

compkmenllo technolosicol mUllS of ycrific:>l>on."' 

Mcuu.es for KK;ctal vtrifi.c::,rion of nuckar di.",moment should ~ form~y 

wrinen into me CO!lwntion banning nudu. wcapons. Evcry n.,ion mould also k 

obli,ed 10 cnact domHtic ~xion mjuirin& 11$ cillun! 10 mfonn an in""""tional 

authority . boUI any at.ivi,y IJut contn"c,," the o;oOV(O,;oo.'" Ar~menl$ 

,",Guld be needed 10 guaran= ... bistl.blo .... " politiol ""ylum. In 194~, sUe w«1u 

m« the bombin, of Himshin ... , Uo ~rd """",,cd thai the n«essary fi"" sup 

for ve,;focation of nuclear amu control :ovumc:ntl would be to ',ulnnte<! 

immunity to sel<nttsu and ~n,in,..n ~rywh~re in Ihe world in Clse thry should 

repon vioiOliom ... ' With. Bill of Rig/us fOl'" .amtiN and eng;""'n ,hcy would 

!.«ome 'the guardian, of the internation'" .rnngcmcnts rel.tin, 10 the control of 

atomic on0'1)", Szilard ucucd." 

It ;. said in criticism of '~itiun repOf"Ung" ,hot it would work ben where it w,," IC,,"I 

r>e<!ded-m Ol"'n, dell"JOCnlic coun,';" with I suon, fret prns-and would bc 

unlikely 10 wod, in coun',;" wh..,.. .t would h.ve ,rt"Oto, pOlenti.) ""'tIC- closed 

.ocit-ties wnh repremve ~m ... Even if ~," <here ore" kast ,wo pomb~ poinu 

62 Sec. __ I>C. 'C~"", 1I;<f.'O""'I'" 1040_ of ... "", Coo"'" v."r ... -.,' l"I>C<od.op 
tJ/ ... F"" .. ,A I'~~c~ .. !k _ _ W_Nfo,,, Td __ ~S«tw. Wa.Jds.. ... 
ro-.ty.f" ... ,c.",,,,,, "",.." Conr..--I..ondon. 1991. pp )11·))1. Joooph 1I...w.. 'Soc;"'1 
v .... r,,; ..... • io II;GINa<. Stolno.rvr .... U<JcMri;1r, PI'- 101,111. r ...... Rloohtoy. 'Soanol 
Vmr_' '''Rotbl .. (<<I .~pp 101·111. 
6) The CWC ",pli<:illy """_ ........ 11 ......... "'"'I som< w.,_ ,,", .. Ani< .. VII ruoio; 
'U<!o S.m I'woy ..... l io _O<dancc wi,," ia a.sI~"'''''''' f" _ """" , .. ~ _ '" 
impkm<nl ... otII ......... lIOI6or tlr" Coovaorion In pottlQlJ ... ~ oMIl- (I) I'roftrb<l ........... d lop! 

.......... ...,,-.. on '" ""'i""Y ""'" undau'..,....y ...... 'Y proI1"'''od ... $lair: f'ort)- urtdco- thr. Coo,......,.., iMkrdirc _ .... pcNlloa' ....... ,.,,', ~ to _~ "">VII)' .' 
601 Qo<><od HI . W,llioPr ~ (willi 8tIoSclat<l~ G<>Ii .. ; ..... stoo.rIr>wJ- A ~,~tJ/1.N 
SoI/tW. no. "'- &I»nd tJr.o s-b. UuI ..... ,'Y orCh.,... ....... Cbinio. I W2..1'1'- It)·214. 
6!1 .... SIe ... F_, pO,ots _ .. lilt <iii ... ', ~ drqtm<b __ Iy "" • .-..y', pOlo' ..... """we, 
.... _I"" 1"_ <fI1,.. ..... Nri Koon ..... ""rued ~ ... 1tvcI <10[«""",, Soc y~ 
N.</ur 0.... #'01,,. 24, r", .......,..."s.ddam·.""' .... Iow . . ........ K ..... I. tkf«ta!i. I99J. 
~vulinc ...... 1o<>f.1\< . .. k..- ....... _ .... .,.. K~""" 11_ I ""';,.. .. ia<II ... on ,he ~ 



Veflfymg the TransItion to a Nud~ar Weapon·Fret World 

In m!llgatlon. One i, !.luI il lakes only one penon 10 'blo", th<: ",hi .. d ,, '. 

n ll'o."l>out history thu~ liav" ~n P"OPk prepared to take pntl"'r$Onll risks for 

Clu$~ lhey bf:l~v" in, The other if lhat it is incrns;n&iY euy 10 con~ 

infomution in confidrna 10 int(rnlllonal lu[hori,i .. from .ny =1'}' in ,he 

world, using d""lronic communit.uons and mo;ryption de~ Ci,iun Tq)Ortin; 

unnOl be conuoUed by any poliucal rrgime. 

The pound.l effn1i~ of soci" ... 1 verification ob,,;Otl'ly cannot bc q ...... ified 

aod ,herdore societal veofsauon could at moM supplement the main v~ri ficruon 

regirM. Ao inlernational agreemenl 10 eliminote nuclear ... eapons would nOl bc 

bued on Ihe possibility of .... histle·blo..;n, alone. 

Establishing societal verification as. politiul nOnn would, however, repr=nt on 

:addilio.ul deterrent 10 a nation contempbtinl bre. kinl 0IIl of an NWFW ~. 

And in 00_ c;n:urnsunces, societal v.rifsalion might be one of ,h. mlln 

deterrent' 10 a .... tion contempluin& wating. The UK study of evasion lCen.ri", 

f:><:in;. fwile materials 'Control Orpnw.tion', referral 10 earlier in this Tq)Ort, 

condudM:" 

A v~a.or se.king to _re,. d,,' maximum possibk amount of plutonium and 
U2)5 [U....,ium 235] .. hicb .... consider could acape det.eaion by the Control 
O'lmiUlion .. ould h. "" ' 0 undertake a I.~ and complu wries of blsific;nions, 
aod would h."" .o involve aeveril hundred people io .tchninl organ;saioru. Even 
.hough .he rilk of .11.. ";oLo.or being (:au"'t by teChnical considerations would be 
lnull, the viol •• or must also be prep'''''! to accepL the risk .hal $Om. of .he ,,~ff 
involved In th. forgux. "'OIlld .,vul their part in .be forgeries to th~ Control 
Orpniu.ion. 

Suniluly, ~ clandostw weapons production p""r:arnme .. ould Invol"" monr 

oeienlisu and entinccn, moking "'histle-blowinll a distinct poosibility and 

con'equtntlya <Iet.mnl to chelling. A 'mailer Dumber of trained mginHI"I would 

be neN.d to mllnl";n a clandestine s:to<kpile of ...... heads (po"ibly Itkcttd or 

d""i.,.ect 10 reqllire a minimum of moinlenonct), so l.:aked information ;n th .. 

Ittn.rio ",ould be I ... likely, usuming thai the cmnces of whlllSe.blowing are 

correl.ced 10 Ih. numhct of periOns pOY)' co the secret. 

,h«>u",,,,,, iIs 0"""", who 040 dof«Ood '" 1m, _ibco "'" ""","""",', "'-Y '0 ' IMJd< 
_', Secrco N.-a. Pros,,",', 1hII,..;,,<>/,'" ,,,-.. SeW"' ..... Scpo..IOeI. 1m, "" 1(,.)J 
66 BfII;'" r:.~ Subon_ .. Ii>o EI ......... _ onann ....... _, T«hnocol _iii"" ~r 
1 ................ Co." .. oIMF' ..... M .... ioIPro<I_Jt A"I- 1 961.~.ll A.J. l%l_Con I. 
n No... 1961. 
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VefilYlll8 the TranSlbO/'l to II Nuclear Weapon-Free World 

Alonpid~ g~ncral citiU:n r<'po"ing, the Ki~n,ific co""",,uni<y could sa up ..... 

nrpn~ mnnitnring Jyll~m. Fnr """"'pie, a ",ientific w~lchdoS could !.-.ck tM 

tarffn o.nd publicauOtU (or lock thereoQ by sciel'l1iru ",ith, say, pollgradUllte 

lJ"aininr; in nucku physia: 01" nOOnr etlVneenng. In Ihis CO/"I~"1ion it would be 

interesting 10 Iry 10 Hublish, mrospeaively, whether roch monlloring would h~ 

dnccled Ihe South Alrie ..... and ' r.l<ji nuclea. prog.-..rnmcs.. According tn Khidir 

H",ou, scn;or scientist on the lraqi prog"''''""", Iraq's =in n"",lear rnt"lTth 

cemr<', AI-T u"";lha, which hotUed .hnUlands of leieot' ... and .«hnicians for 1 .... 0 

~, prodU«tl only. handful of published Ki"",,;fi, articlel in ,his ~riod. 

H;unza con.inua: 'We worried aboul ho .. this would look 10 ,he !AEA Or to 

fn~", imeUigence orvn~ions. Bu. tn nur Rlie£. no one rrer raised questi""" .• :'" 

Development 
Techniques 

Of Verification Technologies And 

Alonpidr i~awd OF"nnns,' >ccnnd tl""nd th., could have. li"'if;c ..... ! cffttt nn 

the ~bihty of verifying nuclnr dLlaClJWJlent is the improve""'n. of 

.«hnnl""CoII vcrirK<ltion c.pabil;,," both on oa:ounl of ,ener:>J I«hnologic:al 

~dv ..... ce and Ihe wnrk of dtdicated verirL(~'ion R&O prognmmcs ~, n>UlOnil 

nuclcar .... eapons laboratories and elsewhere. 

For over ,h'flY yean technological pfO&'"UJ has ltd to moR effective and feli.ble 

verifiation al declin ing cost. Can IM!r<'nd be exp«ttd 10 continue? Obviously, 

existing I«hnologies will be RCined, both for ootoCtion and for evading dcttoCtlon. 

bUI is progress in verificalion COIp.bilil;". likely In be incr<'mcmil nf mi,hl it be 

Rvolulion.ry? Another qucstion i,: CoIn pl"Oj;rrs. in verific:lIlion I~chnnlo,y be 

up«ted 10 1Mo proportinnil to the rctOllfl'''''' invrsl~? Is the US, fnr onmple, 

il~ close to ,he point of dmlinishinc retllntS? 

AI50 Il'levant is whether the prospecu fnr nuckar diurm.......,n, would improve If 

the ~;\l"Ch dfnn 1'11'1 verifying nuclear disarmament w;l$ sp,..,.d mnll' widely 

among dlffeRnt n:nion •. The CUfr<'1It glob.1 n~ndlture 01'1 verification R&O il 

6' So< ·1 ....... $aIdono·._ N.-a... P.....-' A ...... "'_ 1000_, _«1 .... ,"" South 
Af ........... -*fOr""-' ,,"" toopIJ no pu ....... 1 ._«1 .. .. y _, ...... s.. 5oump(. l'l'-
l ... All)" ."...looi<wI. _ .... I.b I; eli .. ...,..... \11M ... _,flo: WOIdw:Io& woWd ...... _ ltoe 
.Iondon! .... South Afrian """ I.., prOIrWNII<>.....po .. IN __ ..."....1Iy. _ . _ 
loasoni". boo:k .... ,do f,,,", ,''' I"IcI of. <lan<lc",nc """,*""",. is QUM< urol;~ •• blind -no for poICIIl .. 1 



Verifying the Transition to a Nuclear Weapon·Free World 

concentrated heavily in 1M US: ""hal would ~ the impact of a more diversified, 

muhina"on .. l body of research on verifiotion technology and techniques? 

Global Patterns of Expenditure on Verification R&D 

To discuss the potential for improvement 01 technical ""riIi'''I;on cap .. bilil~', il is 

U50ful fj"'t 10 outline &lobal pamrn. of expenditure on verification R&D. The Kale 

of uisting work, iu geov:>phicallocalion, the ...... y the work is organised, and the 

rubjea. matter studied, suggest where the scope lies for improvement and expansion 

of effort. world-wide. 

When looking 0.1 glohal ""p"0diture on verificar;on R&D, it is na,unl,o sun in 

the US, where v.rifteation and other aspects of nud ... , :lt1lU conltol , non_ 

prolife,arion and dis.rtnarlYnt are major progr=es at both the D"P.rtmem of 

Energy (DoE) and the o.:parul\ent of ~fense (DoD). 

Th~ I~rgest block of fundi", .pecifi""Uy allocated to arms control, non·prolifer.iltinn 

and di .. rmarn~nt js tlut of the Office of Non·Proliferation and N.tion.1 s..ruri,y 

within the D'1"'rt<=nt of Energy (DnElNN). The Dol'iNN funding ,eque", for 

FYI999 a010unts to roughly SUS700 million. Abo", .. third of ,his money is for 

verification R&D; wother third is for C(H)~rative programmes wi,h State! of the 

former Soviet Union, including MPC&A work wd mutual transparency studi .. ; 

Dol'iNN also provide, .i...,.ble funding to .uch area, :IS int~ro .. tiolL1l nuel .... r 

,..f..guards, ttchnic::allUpport for monitoring Iraqi facilities and domestic material, 

safeguards and security, Another significant segment of DoE funding for mnt 

control (.bout SUSIOO million .. ycar) i. spent on mater;.ls disposition studi .. , 

which indudes co-opc:ra,ive work with RU5~" 

All of the DOE nationallabor~tories are involved in "eriliation work, the large.t 

conmb",ion being made by the thru nuin nuclear we.pons laboratories-Los 

Alamos, lawrence Li"Crmore .."d S.nd;"-each of which has a 'Pcci.lise<l non

proliferation and mnt control division. 

d",",io" It .Iso tw 10 r"". lite dlff",ult P<Obt.m of ..,tieiprll"k the ..... i ••• ,:llons tho< milht h,"e beeo 
131;"" had Iho W>l<1tdo& bet<> in .. ineoce 11 111< I"'. 
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Verifying the Transition to a Nuclear Weapon-Free World 

At 1.0& Al..."os National Laboratory, lor ""ample, th. .... is the Non-Proliferarion 

~nd lntffll..uonal Security Divisioo, employin, about 700 suff, wnh • bud, .. for 

FYI998 of . round SUSI40 mi1Jion {ste box}, 

N ON·PROUFEAA n ON AND 
Itonn.NATlONAL SECUIUTl' D IVISION 

LOs AuMOS NATIONAL L\80RA TOllY 

MAIN PROG RAMM ES. KEY AIlEAS 

NON·PltOl.lfElV.TION ANO ARMS 
CONTWe 

Ir~nible nude .. arms reductions; 
MPC&A, domestic.illy md in fSU [former 

Soviet Unionk <ietmin, proliferation; 
countering nudear .mucglins; I .... ~ty 

ck~loplllt'm .nd impkmetll~tion; CKport 

con,rol$; IAEA programmn 

REsEAIlCH AND DEVELOPMENT 
C3f>abilities for dnectinc and Ch.racleririnl 

proliferation; nud ... r In, det«l.ion 

lNTEP.NATIONAL TECHNOLOGY 
Inlelli,ence- lSSCSSment of forei", nuck" 

programmes ttc.. 

CENTUFOR IN7D.NAnONALSEC\JlmY 
AffAIRS 

c<Klrdin",ing intonaions wi,h Russia; 
ckvelopin, intenetions "'"h China 

At UWI'MQ! Livermore N3IIIion.>l ubaratOry th ..... ;. ,he Prolifenllon Prevenlion 

and Atm.!I Control (PPAq Provamm<', which i. part of the Non-Pro/ifenllon, 

Arms Control and Intemotional S«urity dim:\On<e, The PPAC prognm has an 

annual budge, of SUSlOO mIllion and emplOYI 160 ~l •. '" It ,ndude th. IPP, a 

prognmme aimed at redireaing the efforts of telemOO In th. former Soviet Union 

who have h«n involvfd In we.pons ~Iop~'.) 

61 Th<..,...."", fo. ,he --'" hillh 11<' ...... <0>1 01 ..... PIT'I' ....... (WS61'.OOO ..... ......,....) 
is INI ..... PIO ......... ~ ;..c ....... $US<I(I "'>l~ Sp<f\1 on ~ o. "'" r"""", Saw;" u. ..... 
JUSIO mill ... r",aIIIIno<b ... ith other DoE ~"" f.,.;Jc_ dillK'$" .... _ Md. I ..... bud, .. rOf "">d. 



PPAC PROGRAMME: J>RJNClI'AL PROJECTS 

PPAC PROGRAM PRINCIPAL PROJECTS 

"!!!"~', M .. c ........... 
C/IInI Lab to Uob 

SC.r1 11 

Ro"'IIonDo_ 

Ruo"n An .. "", ... 10 

Com"",t s.c:...,. 
""" _live. lot ProIifer._ ,.,.. .. ntion 

". ....... I.ril l DI.pOe;~1on 

.~ . 
• • " .. • • " • 

Thc Dep:.runent of Ddcnse FYI999 budget rtqUfil indudes rwghly SUSlSO 

million for assistance 10 Ihe former Savin Union in the e!iminatlon or secure 

SIOrw of nucle.r and ,hemic..! weapons; lundin, for the aaivirics of Ihe forma 

On-site lrupeaion A",ncy (OSIA) (roughly SUSIOO million);" funding lor .he 

[klms<: Special W'e>poru A&eocy (formtriy the Defense Nuck ... Agency), ... hich it 

involved in some arms ronlrol ~arch, indudin&, for example, ... ork on det"Cting 

underground nuclnr facili" es; and romidtnble additional funding for verificlllon 

R&D buried in huge procurement and ROT&E (research, development, testing and 

eVOl]uation) budgetS. 

Verificationhrms control fundinS .IJQ SOH 10 tM :activities of the fonner ArmJ 

Control and Diunnament Agenq,(ACDA)'" and funding for vnificWon is "",I. 

into inte!ligence budtets, the detail and ":Ie of which :ore fnr W most pan cl.ouifif'd. 

Thit Includes won. to rlctect th. theft and smuwing of nudelr materi.l. and tM 

de~lopment 01 specialised scnson and d;nainses. 

1>'1",. OSIA ... ,.. obs<:wI>od into the Dd"" .. Thre .. R<4<>:lIoo A •• "". in Oi:l<>ber I '19!1. 
"!O o'CDo' "-aJ ,~ed onto.be State De ..... men. in April 1m. 
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Veflfying the Tran~itlon to. Nuclear Weapon·f.ee World 

~, .mn aN" number of o;ornmncirJ firms ,n the US m., dnrdop, C\I.Slomiu: and 

markn verification and monitorin, .Khnolotia plOn«I'I'<I a. .he US na,;ona! 

l.bo~10ries and elsewhere. A significant proponion of the t«hnoJoo used In 

intem'lion.) safeguards ;. provided by these finm. Canbern lndusui,"", for 

n:amplc, located in MtridH., Connecticut, i. the l."est supplier of $:Ifq:uard. 

<'quiPfll"n. to tbr I .... EA, EURATOM (Europun Aloutir" Enugy Community) and 

other uftpn::!. ~'1Coa wo.Jd.wid.r. 

lb.re i. nO centnl fedenl budge. for verification in the US. NeitMr the Gent"" 

A(rountin~ OffICe nor .he eo""caional BOOlet Office hu inttgl"l.td dau on US 

arms OOlItrol and vmf.attOlI ~ng. An ottempt 10 tOl'11l1'UC1 "eomprdltnsive 

picture of veriflCllion R&D in tbe US "'(MIld bo: worthwhile" 

The Non·Prolifer;uion and Arms Control T..:bnolOf,)' Working Group (NPAC 

TWG) hu ~Il eslabli,htd to ,o-ordinate US govcrnn,en •. (unded R&D in arms 

control and non·proliferation. Ai well OS nl.lCle~H ..... poni rehted .... ork. this 

indudn .... ork on chtnUcal and bioJ.o&ocaI we.pon dct«1ion, mlmle .. n.in" and 

bndminn.1M NPAC TWG co-ordinaln SUS2.S billion annu.al uptnditu~, and 

estimates th~t there is.n additinnal SUSU billion annual uptndnure on of ~b,ed 

work in the US. 

It may be $lm.ted. thm. tha! .n round numMn lhe DoE md DnD txb h~ve 

budll~ of ptrh.ps SUSI billion. ynr for vmlicatoon .nd oU!er asptcU of nud«r 

.nTIS control, non·prolifuOlion and d;s;ormamem. ~pendm, on ... h;u is Included, 

u.., loulity of fede",I'uppon for ·wrilie.lion· of nudear dlS:lrm.ment;n the US 

millh, M;n Ihe rqion of SUS2.) billion a yur. 

us exptnditure on wriflCltion dw.rf. thll nf the rQl of ,he .,orId. Th.t ~liI'uve 

impon.nCf of upendi,,,,.. ouuidt the US on wrifoc,"o n, from ,he ptrJptClivt of 

funh.ring th. "" .. of nucleu disarmament. ;,. howe"er, far II""'tU than the 

absolute le>ltl. of fundinll Imply. Th. reason for thiJ i. th.t nudear disarm.ment i, 

on inlenw;on:ol I!1lterprisc, uquiring the panit ipauon of. nn,. of countries. Th. 

pot""".1 btndlu of ;nc~as"n, aptndilu~ on w"flC3tion In nallOns nther than the 

11 ~h"", (hi l "",,0:1 be li"~cd in _ ".,. "ith "'" US N.d ... WRpOm <:- Sludy .....,.... ..... icd 
""I by "'" lI""",,"I' In"ilu,;on, s... SIOf>h<n I. Sch ........ lod,~ A,."., .. AINIi/: n.. c..u_ 
C~. ",U,S 1/".1_ W_S; ..... 19m. _Inp In",IUlion. I99S. 
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us deserve ""aUT nnphDjs in discussioru on Ihe pomibility of verifying nuclnr 

d,pmUmtnl. 

As an illustr;>,;on of tM eonlml betwHn US invol«mtm ;uu:I ,hoe involvemcm of 

other nalions, consickr upendil\"'~ on YffifiC<lltoO Ro5tD in the UK. The UK i. an 

mablished nude>r w.apon Rate; i. ~ not have" mill1ary space prog,.,,,nmc, but 

has otherwise played " reuo.ubly active role in intcl'TWion.1 nudcu mns COIII.ol. 

The 1,'1""" item of upenditure- in Ih. UK ;, [h. nud" .. {est monitoring 

pl'O$ .... mm., funded 31 . hom £U million" Y(;I./', divickd ~Hn , ........ WE 

ouumion :n Blacknm, which has been involvtd in rO~5ic: sclsmology for fony 

yurs, and ,h. British CcolocicaJ Survey ;n EdinburJh, .... here ,be UK', N.llO<1al 

1}.lIa Centre to suppon the: CTBT is Iou.ied. A WE Aldermmon;oJso conlribuleS 10 

ddena intcUi,nlCe work and , .... Ministry of Defence pays for radioch"",i~ 

servICes from Aldemuston, which .~ used in support of J"EA pf.gu.nls~lhis 

O1h.r work amounu 10 perhap. £1 million 1 rUt. 

Th~ UK has • tct:hnial prog~mme in suppon of 11K IAEA rundtd by the 

Dcponrrwmt of Tnde and Indllltry (DTO .nd m:onaged by tho: UK Alom;c Enugy 

Auu,orny (UKAEAJ. wilh • budget in the rq,ion of £IS·I .1 milJiDn I year!' 

Roo",iy t1lfO-lbinis of the budget inpporu IAEA uf~.rds, The ~m';ning third is 

Spml on nuclear m.~rialJ comrol .... ork 10 wist on in the formal ion of policy on 

donwslic and intern.tlona! weguord,. The primary =,pitnu of •• f.guards money 

01"(' British Nuclur Fuel. (BNFL) :and AEA Tct:hnology. The UK has :aka had ~ 

budget of £Um. ~ar to .upply p"nonMi and equipment in rnpDfI'" to nq~ 

from UNSCOM and the IAEA Action To:un in tnq. The nuck~r componc." of 

,h" 6p"ndnu~ is !"('bt.i~ly mull . 

Lost, in the civil o«1or, the UK funds sml11·scale projecu, mainly through Bri,;sh 

Nuc:Je.r Fuels, concent .... t.d on cnhoncing uf"iu.rds at the Mayok ~proc~'ng 

plam ;n Rl1$5il,n The MoO""'" nOl ha~ :any <;OoOp"~,ivc programm .. wilh 

n I'<nDnoI ........-_ r.- ""'-'« WOld. UK ISolos-*l Suf!!-t Pro&r-IO li\1:A. 
UKAEA.III>I<y. UK 
7l O. """""'" (DTI~" a..-(FCO). M. __ (f)Tl~ 8 . ljwrows(8f1.lond M . w .... (UKAV.~ 
UK O>oponi_ ",WI .... RIoooian Fedcraaoa 0IId ~~,..., .. ~"" .... "«o",n."cr on<! Cof"m! '. 
__ ,.--nIOI;I-~ SIIr~ Rc:>eardI 0IId 0. ............. ' AU/l<iotion IESARDA) 'y,npOSi"m, 
I99S; OS SI.arnd"",,". <I t>I. ("10.1"101:' ). G. ,,"d~ (DTI) 0tId R. llow,Jey "cI (BfL~ 'I'n:limiowy 
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R\U.WI. In 199) it provided 2SO ',upercont.,fI"l'$' for t~lUpo""'tion of Jlussian 

... uh~ads (for ",hich AWE UmN OUt some douitn work and Kted ,.. the prim~ 

contractor): MoD .lso supplied 20 heavy duty truCks, but h"" done noUUnr; ,ince. 

In sum, the 10tal ann ..... upend'lu", on vuificalion work In th~ UK amounu 10 a 

fe", million pounds, • f~t;OIl of one per (ent of comJNrable upwditute in the US. 

F..xpendi\urC on nuclear wrif>C2Uon ;n F~ and Chin. ;1 no g""'er. Larger arnu 

control prQirammn an no"", b<!inr; tsubtishtd in RUS$I.1, with st"HlP funding 

from the US. 

~ n"".nutka, ... capon Jt.a{es are only mar;in.lly involved in n",kar artnII 

~'l\rol and diunnamenl, mainly tlLrouJh nltion.lt«hnlnl suppa" p~"" 

10 IAEA saf~rd$. Argennna, AlLffralia, Ikl"um, Canada, Finland, Frana, 

H ungary, Indonesia. Japm. the Netherl:mds and Sweden h."" ,afrtU3ros 

Protrammts, but Ih~ ate very minor undert.king,s. dIspensing lundin!! on the 

order of • million pound. I ~ ... or~. II num!)." of noo-nude., weapon ,t. tes 

have b«n active in V('oficacion raeareb on nuckar '~$t Ik,POJO<\ ~nd the ,tcbnic>l 

Hp«l$ oJ o'lOlinioo of lbe CTBT, includin; AU$troli.., unad>., ~rnuny, hn~I, 

Japan, No,...,.yand Swe<kn. 

Ju$t UIMre are nO ;nlcy.ued d ... On fundin; of V('rific;u;on ~arcb in lhe US, >0 

lhen IS no reli.ble and ullcgro~ ooun:c of ru,'a on wor\d-wU:k verifJalion R&D. 

Rcocorch inlo .. orJd. ... idt funding of, V('rifKalion R&D, coV('rinl lIM: magnilUlk 

and 5OW"CtS of funds ond patlcm. of expcndilun [lnslitution., IYJ>CI of projccu 

ac.), would provilk a ",,1U<lblc fCSOUlU 10 tbose workmg 10 promote nucle:.r 

disarmtmcm. This brid survc-y is sufficienl. bow("V('r, to conclude thx ,be field is 

dominated 10 all unbuJlhy nlem by Ihe US bwl\lSC of th. J»ucily of dfon 

c1scwMn:, 

Scope For Expansion of Verification R&D 

Ideally, • wilk ronlt of COUnlnes should devote. ';gniflUn, proponion of .me-

5Upponed R&D to ann. comrol ... nf",.t;on, 0$ cu.nndy ;, th. ~ only ;n ,b. 

R ....... ot~ion beI_ "'" ' />4.1101<' ProcIucI ................ "'" 0fId Brit .... JoIIot ..... F""I. pic (8F1.1 
I __ MoIerial. c:o.ttd on6 .... <CtlIInIac}' •• __ 1«1 at • __ ... Nuc ..... Matenol 

~ lION RESEARCM. IIWNINGANON'CIRIoMIION CENTRE 



Ve,ifying the T,,,,,sillOl1 10 II Nuel'" We,pon·f,ee World 

US!" Such ~ redir«1iOn of sci~ntirlC resourrn ..,ouId nOt h.p~n overnight, but l 

fhi ft of (hi. magnitude ;. fe. sible over a ~riod of y~."'. [n (he US, non

proliferation and allT\ll o;onlro[ budgm at the DoE l.bon.IOM inc~ W!ty 

n.pid[y follo..,ing tM end of d .. Cold Wor and in ltiponsc to the crisis over 

Illfeguan:l.ing of nuclear muerials in Russia. Looking.head len or t ... mty yc:an, '" 

in Ihis repon, there i. enormous lCope for the development of vtrirlCltion expenif'O 

~dctheUS. 

A cue can be m. de: for increuing ... orld·wide expenditure On verification of 

di$.arm>.melll. The example of Britain can ogoin be uSold to illustn.tc the ,men.! 

point. n." British govemmmt no lon,.r rcprds s«urity .. ndusivdy • milio:aty 

o;onct,n. The threat is no lon~r pktured in u ...... of an 'n~ of II .. Brilub 

1$1.,.. The problem is rather one of. mixeUany of con Oicu. mOSt of them in(ra· 

$Ute .nd posing no dim;! threat 10 Briw... Briw..'. S«\lrity ~\Ilres, Ihe~fo~ , 

,h., il does ..,bal i, C:IJlIO reduce the use of armed force ",orld-wide .nd 10 ,ake pm 

in international military action." 

The promotion of "'orld-... ~ rm .... 1ti of arms control and du.rm:uncnt is ..... of 

the most df(Ctiw ",ays of miud", the ..... 01 militory foroe world·wick :IJld 

miudng the thrn< from unorilt VOUPS and ~=Ill natio""l le..k,., acquiring 

we;opons of IMSS destruction. For this Il'uon, onns ronuol.od di .arm.ment should 

nOi be t lUted, :II they arc no ... , U • minor opptlllugc of ""cu,ity policy. To 

mitigate the d.ngcr of nud.orlukaV in RUllia, for cumple, tlu UK . hould offer 

"Utly more 10 usiSt in the saf.guarding of nudear ...... u-riils; this would involW! 

secondmcnt of British nucle.r experts to Russia, indir«1ly usistinltM 'erirocac;on 

p~. 

I'roducbon. c-roI aood A ..... , ... ".,"~. 1997. 
7. US • • ""oditun: "" • .,;r ......... ...., oII>cr upocU ofnude ........ toni ",I. ""'.)!fOlir""" .... 6 
di_ ...... ich ..... "mllell SWil·) !>ill,..,. y .... il' "lIn,r, ... , r,,,,,io/I Qr'Olai US 
1O" ............. f\>ndo,j ",iiitit)' R&D (obouo SUS)9 billion in 199'~ ond i, is on .... _ .. .x, .... 
"",njl""" os ,lie annUlI .'pendi""" or """hly 5U SA billion ....... _ _ pik acwanbl>i,_....-. 
ItO,.· ,.,. main .ud ... """,*"roI<" .... DoE __ ~ .. -' ...... ;" .... til( (und ... 101 .... if"'."". of nud .......... to<l~oI ond d~ -.nu ....... Y. III ........ ( __ .., .... ""'P9' 
t2 toill;'" • Y'" or IO ............. ·funoIod oW ..... ""iMo; ........ ~. ond """- I·N.., ... 000 
m,II_~)'c.~"''''AWE. 
15 Abo "'k ........ a.......'. oocuriIJ. __ _ .. 01 .... __ •• __ """il .... _ .. Iqq . 
• "'ch-I'mfilc tuppon rot 1JS..Ieo! mil.,. -. ....... Ir.q, is lilt donccr 01 __ ....... !.l. 
·_i .. _· r""" \he _1 ... _ .r_ ..... fonner So¥\cI u..;.,., WlIo"", _ "'"' 
So<\4ooIo ' ''''"'' ........ , ... IpCttt ... ftiom of"""""" try,......, r.oil .... 10 ""I"uc nOOar weap<>no. illn lito 
......... r .. hIod; ...n. .. /bIiIc.......no/? 
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VenlYlng the Tral'l$,tion to a Nt>Clear Weapon-Free WOI' ld 

In 1995 tho Fo~ipl AffaiR Committee of Ihe Hou'<! of COmmons in iu rtport UK 

Pol"" 0" Wupmu ProIifor.tio" "nd Am .. Q"lroJ in lhe Pm/·CoM W., E,,, nrongly 

e-ndorwd th~ 'trnly.bued rqimr approach 10 tho non·prolifet:l.uon of wupons of 

mw destruction'." But this hu not ~n relkaed in a redistribution of ~1I1U1 

from military R&D '0 verifICation R&D; Ind«d, nnfiQl.lon and ~r up«U of 

~rrnf conlrol, non·prolifen.lion and dil~nnonw:m :ore nOl ~n rKOpIiled ... 

dir<;rEt~ issue for "".nllon in n,tion.1 r<:ienc. policy. Comp ... ,hil .. ilh Ihe US, 

.. he .... Presidenl Bwh fim ded:aud • n~le of n.lion.1 untrgency triggered by th~ 

pot'fIIW for prolife ..... ion of .. capons of mass dntfUCl.ion in 1m, a posilion 

rW~ by PrtSickm Clinton in 1994. Among tho pl"3Ctic:al. mpmueI has ~n ,be 

establishment of 1M N1S division .. Lot Alamo. ..00 the PPAC prov;un at 

L.wrence Livermo .... described .bove. 

Witb limited SUIte fllnds available lor R&D in all n,,,o",, jllnifying an increase in 

funding for verifiwion-in the UK U In any Olher «I\Inlry-reqlli"", 

demonstming ,h., R&D funds can be inVftled productinly. Th'I raises ""0 

qllCSlioru. The fim is whether currenl nrirlWion I«hnolog is open 10 sitniflWll 

improvement, in view of Ihe artlOllnl of rc$C;1rch alrndy corried 0 111 ,n Ih~ US. ",., 

s«ond is whether cO<Imries such u Ihe UK could and should develop indigenous 

aperuse, in the field. 

with mpKllO 1M fim question, ,he grocnl lffhng at US DoE boot:l.lorics is Ih.1 

while thtre is no $COpe for a mUS,ve ,nc_ in apen.d.illlre on ... ms COOIrol, non· 

prolifen.lion .nd disannamrnt, additional funds could be ~pem WLRly . Take as:on 

ex.mple nudur lUI moniloring, whi~h hu long ~n nudied and is a relatinJy 

OWure roeJd. Tht US hu al .... ady produced scnSOR lor t61 dClfCtion 10 be inmlled 

on the next gmemion of wellites. due for oper>,ion around 2002/3. The 

ph.cnoIMn. thar are ch.rxurisUc of a ouoor dc,on ... ion u( .. eli kno .. n, so thert 

an hmiu on new R&D thal could scn.llbly be fundtd. In SC,smIC and acoustic 

detection of nuclear 1<110, Ih( ~ic phenomm.1 are ,imilarly ",,(0 undemood, bUI 

thtr. il a need for much mo~ detailed geological and mCl.orolOKIcal infonnalion In 

order 10 apply advanced dct«tion IfClmiquu. Con,inu;n, research i$ also needed 

On dctCClinr,. and distinguishin, bet .. een, low ma",il1..o. scismi~ d;$Iurb,nces. In 

16 UK I'olq .... w._ P,,,bf __ .., Anu (; ... ",01 in "" 1'osI-Coid w. En. $mJ,J ~ q( 
,lot F_If" >10"~""" C_,.iJlu 1994·9j, ""' ... 1. H~SO. LaodoII. 1m. 



Verolyins the Transition 10 a N",clear Weapon·Free World 

OIhtr a~u, dlCr~ is, for n~pk, con,idenble JCOJ'C' for improV<'meml in ~nsors 

{Of' deteains nuclear facilities and silll' of proliftl";ltion of we~pons of m~s.s 

destruaion_ includinS detKtinS tnc~ of th~nUcW Or findin, means to detect 

un.dervoond aruaUta. And whik many of the current pro;rammes at the VS 

labontOrie:s :an due to decline early in tM nat century, In particular the MPC&:A 

work in the former Soviet Union, thell' il no reason to IUppose that new 

p~t$, on .. arhnd dismanLlcme,u for imunce, will nCH ,row to rqllace 

.h<m. 

To lum I,Ip. in lhe. vicw of the provam m:m,er of ycrirlCatwn R&D at los AI:unos, 

for the ti~ bein, there is ~ason only to anticipate evoIution~ry proyus, 

proportional to the available i'undin,." It mip,t be addtd, 2S argued eneruivdy in 

thq report, that prOlrttl will also be determined by the degr« of imenmional 

colbbol";llion acbieV<'<i. 

ru wc luv~ already cmpham.:d, howcV<'r, tbe PnrnM}' requirement II not an 

txp:msion of ~rcl. in the VS (desil";lbk thoup, this is) bul i~ restarch in 

other COl,l nu';n. Which brings w to the second qualion: could tbe VK, for 

example, set up a worthwhile verification RKarch proj«t of;15 own? 

or gte>l imporunce to the UK, as lor every country th:u: partlCll"'tes in the 

prepuadons for warhead elimin:u:ion, is 10 decide ... hether the :woci:attd 

verification meett iu ne..u. Vnl.., VK officials ue informtd about the whole .. n,e 

of technolopcal V<'rification possibilities, they ... ilI be liable to m.ke b;tCI d«isioru 

in futu~ ""Idear disarmamen, oegotiation •. VK scientists will have to adviw the 

,ovemmcol on the cap.bilities .nd limitalions 01 ~11 Up«tl of verifiution in the 

course 01 nuclear disarmamen'. A o.,iooal R&D programme cOl,lld have ,he dU11 

plUJ'OS" of c.....-yin, out ntw rt~ .. ch ;n the field (indudins making praetir:a! 

prep .... ,ioru for disarming) and 01 providin, a genenl (duc~tion '0 UK scientistS 

.nd olrociru in the fidd of verifiulion. 

The bet Iha' the US verirlCuion pto,romrne ;1 m.ny limes hiuer Ihan the UK·s 

(and possiblY:lllY other Country·,) ... ould ~er b«ome should nOt dissl,lw the VK 

11 I'cnoouI ........... 0<11_ r""" Oovid J S_ J'msrWn Mono .... II~ lind J).,..,Ir>pntto~ 
1'fnnIImI'-ODd II>I<mOIMon.oJ s......,. o;.isior\. Los 10 ..... NarNonal ............ <1<) . New Me.,,,, ... 

'" 
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(or any other country) from becoming invol~ ,n the roeld. AJitk from tru. nmi 

for ;ndig~nous upertise, it is nOl only tilt amount of r~n:a applit<! to a probkm 

that ;1 important. The quantity of cru.mical .nd biolopal di",rnumelll mu.rch 

underukcn in ,lit US is several times veal" than th., (.,rit<! ou' ,n the UK, ret 

the UK has ~ leading contributions 10 thil field, as ha"" Otru.. couotries 

iocluding Au.ml'., Germany, S .... eden and the Nnherlands. Similarly, a .mall 

researr.h ~am 3t AWE Blacknm, .... orkin' On fo~nsic seismology, has for 40 yun 

arrit<! Out v:olu.able in<kpendau rel":lI"th, ... hose rm<11I ha"" added conside .. bly 10 

tbose produced by far luger US prog~mel." 

"!be..., is tbm ample scope for a nuclear UlTI.I control and dj"'rmamcot resc>.reh 

procnmme in Britain, in each of the ocher nuclear ..... >pOn lutes, and possibly ;0 

sevff:ol Olher nation< '00. A ""rilkal;on ptOCraJIlIl"I" on the UK employing 100 

scierllim:md enginttrs,:md costin, 10 to:K) million paunch, could be envisaged as a 

sm't.'" As in orru.. Rl3"[(en 01 "",ional security, it .... auld be pru<km to invest in a 

wide ran~ of promi.ing work, ill: Itm ini.ially , nther Ihan 10 risk oYn"lookinC an 

important lint of technical developmenl. Indeed. a British pror;r.unme toUld easily 

grow lorger than Ihil, should prototype equ'pment or facilities ru. connructed, 

maior national nudjes be commiuioncd (",y on ma'eri:ol dispo$ition, or .h~ 

dismantlement of Trident warheads), or oo-oper.nive progr.lmmes .... itll Russia and 

other fonner Soviet nattstakt hold. 

The foclJ$ of such a programme in th. UK should be II A WE Alo:krmaston, JUSt .. 

compa~le pror;nmmes established by any othtr nuclear weapon note .... ould 

likely be based at its national nucltu weapons facilities. Although sevenl other UK 

bodies have ...,levant nptftlM! and .. ould play. part in ,ru. UK', work in thi, field, 

AWE .:itnliru hove the Ikills and i«urity durances ne<:ess~ry to deal w,th 

sensitivt issun; and the knowledge of the detail. and the ch'r>("rist~ siSnnureJ of 

nudear procases. A WE also provides aocess to tru. .. «pon (omponent' and 

facilities occded ... hen ckvdoping verification udtnolopes and techniqun. 1O 

We« nuclear disamwnmt 10 become a ..,no... objccllvt of major nations and 

"'5I!a~h effort. rective gready inc.....ed funding, then perhaps .... rifintion mearth 

11 Set Milne ond Wil_ PI' "',1. 
79 F", • _ 6ttoi1al ... 1,..... ond jlntir .... i ... O(,hesc __ Mil ........ Wi_ 
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o;:ould, in due courw, be sprnd throup. the ,JCitntifi~ and tKhnological b~, OS is 

no .... the ~ with military R&D. Univ(nity chemistry tkpmmtnts could be 

involved in environmental sampling tKhniques for verifianon; geology and 

geophysics depmments could comribute to f~ic seismolopc:al res.ean:h; major 

indwln:al companies, with R&D l.bolOloncs of tbeirowlI, could become involved. 

An am.btcioll$ proj«t for the UK would be to esubl i.h a national ""Otr( of 

o:""lIence on verificauOIl in support of nuclear disarmamem. Such • v....;liC<ltion 

antre could well be associated with Aldennmon, in order to make the best use of 

this concemr:uion of ouclur .. capons npertise (it could be housed in buildinp on 

the Alderm:aston .itt ouuide the wue), but it mip.t be aD independent body, 

carryin, OUI entirely uncl.fted w(>rk :and brnk.ia, a .. ay from the cultu,"" of 

secrtey that dominOlN • weaponJ nublisbmmt." 

To sum lip, .lthoup. • national 'verification labo"'tory' in Brilain may nOi no'" be 

in prosptet, tOPYn' a hundrttl or to of A WE', scientifIC and technical .. orkers on 

verification "'o,k could be ;lCCompllshfd quickly and e~ly, pyen political backint;. 

A oltional verification PI'OBr1Ullme mip.t til time PO'" to double or ~n ,....e",1 

tl~ thls sile. If this could be repliated in, AY, ten Or twenty countrin, ;t mip.1 

en,ap thouoands of addicion:d .a.ntisu :and technolozisu, wilh • broad nnte of 

perspecuvu and expe";"noe, in the q""'" for nudt:ar diumwneot , 

Such 1I1 orde.--of.ougoitude increase in verification r~arch , 'preod among sevenl 

COllnlnes, ... ould be likely to improve lhe al1-"1nable sundard of t«hnolop:al 

verilicnion, facilitate international ag~rmm On panocular t«hoolopes .nd 

techniques for we in disarmament unties. lI1d IoCtve • ,enen.i confidena-bulld'n, 

function likely 10 promole P"'V"" in inttrn.Uonai nucw Wwrnllmnt. 

Specific Opportunities and Challenges for 
Improving Technological Verification Capabilities 

To try 10 iodicatt tome ot t~ sptcifoc ways In .. hich uchnicaJ ~,flCatioo 

~ ... p~bilitics could improve ovu the coming yan, we discws a few of tht most 

promlsio, and challtnting ~ of current reearch. 
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Verifyina lhe T rlln$i1ion 10 a Nuclellr WeaPQn·Free World 

One crucio! verification wk, o!rcWy ditc~ In this ""port. is verirlQtion of W 

dilm;ulllement of ... am.:ads. Altlto",1t the b;lSU;: =hnol",ies lor vmfymg warhtad 

dismantlement art mostly understood, imenutional ap«mmt needs 10 be met.«! 

on particular verifiaouon t~n;ques and prococols. Ted.niques for warhead 

authemiau;oD neflitO be °mkwned° (uio!s in which one group of SClenllstS play 

~on and another group rtpresoent the inspected party) and demorul"'tcd 

inlmlaUon:ally. OWlKlf<ll$l.Ody t«hniques, p<rUnettr pono! mon'lo"ng 

equipment, tap, lub. rtmott monitorinG tquipme,n-a11 need '0 be rtlined. The 

approprUte lumbrds art hil,h. Tap and seal. need '0 be luffititntly sophisticated 

that <hey cannOI be lampel'fll ... itb by a government ~nq using nationo! toechnical 

resources. Systems of monilorin; and pbysical conUmment muSl etmlre that 

nalional aGencies art unable 10 rtmOW sequestered equipment Or m;ucrials 

unde,oec,ed. 

A second arU wbert ,tdmical improwmtnl.l an be mad. .. in lAEA pf~ on 

1M nud.e .. , fuel cycle. Mainstrt:un adwnces In artifICial in,.lJi;en<:e and 

communicniow lechnolou, and in OONUme, floeclJOnlCl such ;IS ..;dco camuas and 

p<rson:aI comput.trs, art making il po:oJ$ible 10 design improved lecbnol",y for 

verificWon. SIKh ~.. I«hool"", could be uwd, in IMory, both 10 make 

saf~rds mou elfeam and 10 reduce !Mi, cost. What is nffikd is an objective 

an:alysis of the benefits. dioadvanla&eI and CQJU of deploying =hnolovcal aids to 

nuclur safrguanls." 

A th,rd art .. of toechnologico! development ..... hich a,ain can be uud by <he lAEA, is 

the application of environmen .. l monitorin, 10 deuCtin, clandestine nuckar 

aC'tiviliel." Small qu~ntil;es of nuclear materials ~rt lOS! dl1"n~ manubcruring 

pro<; ...... nO matte, ",h~t precautions are laken 10 prtvent this happening. If Ibese 

nuclear m ... ri:al. can br OO«led, they lTIlIy Kknufy """ifoc nlXlear pl'OCfS5CS. A 

US Olliu of T..dInology ~n' (OTA) report pIIblished in 1995" ce>ncluckd 

thaI the ~ of enviro""",o,al monitoring QJI °$ignif~t!y ,n'reatt ~ ability of 

82 a.w ... 
UArtit.l<, b otchc_Addi __ ... NI"T .. ",_...-.-..~by,lo<_ 

01 .... LAEA In 1'I9J r ... ~ \lie '1+2 '"""' ... ,o4aI ............... ,lie "&<nCr "'"1 "*'TY "'" 
• \lie coIlcc!looI of .. v.....,........ ~ -' 0Ihef objeai>< ....-.. ,," .. ~ III ... bceo 
_...-dook_1y r-ibIo .. ,' 
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saf",uards to detect undcc:lartd nuclear a.cti vitiell at declared lites'," and that 

'[t)echnologies under ck~lopmenl nn sisnificandy m'~.o.se the chances of 

detecting and locating undedared lites," 

A fouM .....,. of re$Carch i$ the means for obtaining indepm<knt cnnf;rm",;on of 

declarations of ftssile mote ri..! production, ~rhud innmories, and prior 

disnwnkmem of .... ,huds. The US Depmmem of Energy is funding research on 

global stockpiles of fossil<! !MUrials, including the fundomenul problems focing 

"!tempts to coublish cotnprthensi'<e histories of nude .. , proV"mmcs and 

comprdwn$,,,,, ;n~ntoriel" of nudear ma«rioh. The UK', 199& Stn • .pc Defe""" 

Revie... promistd inc~ ~ abou. UK miliury fissile m"eri..! 

lI:ockpilet, induding historical ;><;COo.Inting of fissile material production .ince .he 

lI:an of Britain', nlM:lnr dtknce Pro&nmlm' in ttl( 1'Has. Th ..... i, ob",ous ICOpC 

for colbbont ion .mong the nuel..". weapon stateS on med>Odoology, cbt. toI leaioa, 

Any $lM:h work mi&IJt pro~ a useful adjunct [0 offocial OCJoo"ions on a f ... ile 

ma ... rial cu,.., ff ""Iy. 

Fifth. and last, neW appro;ochtl can ~ southt to try to amelio"""e a real dua5ler for 

v •• ifiCl1t;on, the 'bomb ;n Ihe baxmcm' problem. ~ US has corned OUt .. greal 

dul of research On ,he pote",i...! for truly rcvoluIionuy for dttcaint cb ndcstinoe 

nude. r aQ.ivities:and wnponry. There is, for enmple, a Nuclear Emerg..ru:y Search 

Team (NEST) project, based al Los Alamos, working on ,his 10ft of Kenario. Th're 

OS no breakthrough in sight, although nations will continue to work towards 

lowering t..:hnial. detection thresholds. 

114 £0 a, ..... '" u""" ...... ftJr -"_ s"fit~, us eoo.v- OTA. OT A·lll'oISS·(iIA. 
~Pnn," .. Off_ w"",...,.,DC, S<p. ,'19'5 
u"fben, ... __ .-.. r .. _y COWItfy ............ 0<cI<I./)' .s. .. 1op ......... ,,~ .. _ 

"""- ",,".i6<o. lite Am<'" .. <,.,1 ...... h .... U rr-..... ...rr, """" _Ill II< "'.<O<d """'III 
they d~ r""" poobb< life, ... _ .. botII ..",.......... .... _ """"""_""'. lO<,t~ .... 
1Up\It,c ....... ,.""..."y., _ ,....u ... I0<_;...., ........ Iroq...-al ..... ..r,(.<b,t • ...J g.,,_ ..... _10m! ... t;wy ortIy ..... n.. , ... EII bel....., "'" ..... iL ... ~ ... YIffIIImlIILa! 

III<IIIiy«LaI ift doc 19BO.it......adIoa""'_Inq· ....... "OIl_'lL 
16~_""",ftJr/i~""~ P Z TlIo ___ oI"....,doan_.'ft 
"'" ... ilOftnlel\l IS ..... __ • llw US Do£. 0.. ...,... ""cllt,.~ r .. "....,Ie. »,10< 
CA U OPf. __ (Choma! ... -.1) .... ILl' t.-. ~ ofl't'lll,fc<aLtIo, ~l -..1>1(' io 
,"""Iofo" .. ,-,,>& ... rOf """"'c i<IcnI,r~ of ~1CIIb usl ....... ·baood _I .......... 
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4. Concl usion 
In t;Onsic\&!ril1& Ih~ v~riflC;ltion ~ulremen\S for dilarmoment from low level. of 

n~ w~apons 10 ~ nuclear wupon·fr« world ,hi. report has envi.ioned ~ I'~ge 

01 di$UlJWtW:nt perhtpl 10 ynn hence. The :aim wu nOC 10 ",me a manu>l for 

future dKQion·maken. but to produce I document rich in rueren<n and i<lta.< that 

could >c:~ as inspimion no ... for fun,"" study of this impo,un, -=1. A basic 

p.trniw: is Ihn die possibilities for disarmJ.ll'l(II1 and V<'rif"nion ... i11 have changed 

ugniflC;lf1lly in ,he inurV<'nins ,ime, nO< 1~1Sl by the pnxns of disarming '0 low 

level,. A second premiw: is tha V<'nficatiou is nO< the be-all and ~nd·aU of nuclear 

dihnn~nt , and th.t technia.l solutions -= not the be-all .nd end .. 11 of 

veriflCauon. Both clc:mand d'f~V<' political. .. lutions. 

M the second in the ..,ri ... of four nudies th"" t;Ompnst VERTIC. ~,ing to 

Zero' projooct. 'N: report ,"k ... as iu swti", point the work of I'a,ncia u_. who 

in the first of ,he >c:rW.. entitled t..ying 1M fin<n<J.";&nJfqr(AII;", 10 Uro: Vmbing 

I'" Tram""''' 10 J.o,. &wi. of N~ch.r Wupon<, outlines a p<mible ...,hnno: fOl" 

vuifying di"'/l11.OI1'I(1II from the CUrren, numb-rs of nucle., wnpons clown to low 

level.. 

The current "'polt litemI''' to identify trends that will.ffect the fUlu", I"'"ib.l.ll ... 

fnr vuifying nudur di""rmoment. One factor ""It';n 10 influence $Uth po:uibiliti ... 

1$ the av:aillbili,y of effective technologies. The", >lrndy uisl$ • eonu<kroble 

undc:rstanding of mmy of the basic verificotion Pr(lC(lstS ntflled to support 

di"",ming to zero nuclear weapon,. Although it will be important to improve du, 

uinin, technologi ... , it i •• nticipated th.t the", i. ,cope only lor incremental rothr 

.hm revolutionary d"""lopm~nlS. Wh>1 i. mOlt n~~d now. from the point 01 

VIew of promoting disarmament, is a glob.1 dfort to incrust the pr'aC\lcal 

undemanding and dfectiV<' application 01 uinin, verific"'on technolocies and 

techniques. 

This thouglu leads to coruid"rotion of a JeCond faao. irkntified in the report as 

libEy to .ffect the future pouibili"f'J for V<'rification. that i,. ,lob.1 pmem. of 

V<'rif"""ion rese::r.rcb and development. At the moment 1m: US i. doing the 

ovnwhelmmg bulk of the work in this a~ •. The report ~mmends strongly th.! 
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lUteS otMr thm the US should resoean:h nrification tulu md lKhniq\lei ahead 01 

future disarmament nteds. The benefits of doing.., a..., .wofold. F'm, In 

pcrforming web R&D, Gale. can work out for thmuoelves the pl""Klicili"es and 

llnumions of nitung uchniqua, .. hiclt ... ,11 IXILId confo<.kn« in the lKhn;quu, 

iuelf I prerequ;,:itc for d~nt. SKond, an npmnon m the global vcrif..::uion 

R&D effort 10 mdude $'lam other than the US would, ... "h the 'harin, of rm.lts, 

bring :added crnt, ... i.y and r>e:" pc.-.p<:etives 10 tho dc""lopmcn\ of "l:rificllion 

'Khnoloc;y and. .tchniques. Ald.ough 'M US h •• I~ nriflC"Xion pr"O«ramme, 

.M.e i, much for OIher nauolU.O con.nbu\e. 

A .hird factor Ihn coilid affect Ihe furore Kope IOf" n..clear duarmamcnl and 

verific:llion it I~ inc~ln, openness Ixt"'~n naion .. 1lW caD be ~n in 1M 

acc:cptancc by nates of mo..., ;n.nu''''' arms control measures for example, o'I-$;le 

inlpecuons, that .. m "nthinkable in the 1960s. Not Ihal. .Mre is 0.\ .... )'1 I linear 

increase in prospect. for nrifOC2l;on and disarmamen.; a diumu.mcm pl"OCe!i1 c;m 

npcritncc I 'backlash', .. hereby ""rifiCltion obj«uvu are Io ... ercd and amu 

control arrangements conscq\1Ul1ly "'e;lkcned. Opt:nncss in nuclear ... capons 

C1'ubl'sh"",nts;. npeci:ally imponant. Bca.usc of Ihis, lhe repon recorwmnds Ihal 

when 5C1I,nl\ IIp venfica!ion R&D p~ SUtn nuke irnnnational 

coU.bor.otion "" intcgr.al pan of their oper.otion. 

To reitcr.otc. stateo ocher than tM US o.hould 5ct up verification R&D programmt:s 

and theSC' ,hauld incorporate international collabor.otion. 1M pouibiliry of nuclear 

diJarm"'lU'n, ""d off tel;"" verifICation of. nuckar we.pon-ftft ... il1 would inc~ 

if more SUtes do more verifICation work more openly. 
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About VERTIC 
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VERTIC aims 10 :dIieve iu m;!5ion by me ..... of, 

'~h 

- I"";nin, 

- diosm>ination of inlorm:.olion. and 
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What are VERTIC's research priorities? 

Whil. mainlOining. 1VatChing bnc:1 on a1l.,pccu 01 ""rif"'>lion and reined iSSll<!:O. 

VERTIC sp«iali~;n Ihe follo"';n, Ihne broad .re .... 

~ lI"d S«>nUy. includinG ""riflCotion and monitoring of illttrn."on.i .nd ;.\If',. 
na,;onol peW! :oc:<:on:ls by""' .... , of pexd<upinc openr.ionl .nd ,heir 

stl"Ulgthening through c;v~i ... conftdence-building measures. 

VERTIC, C\ll"t~. p~ in .his am. inclUlk "erif<Calion of .h. c\eco""ninioning 

01 "'eapoN in Nonhem InJ"nd and the 1';.000vo v.rification Miss.on. 

Am" Conlrol lind DuII ..... ",.."I. includin, the verif~on of in.enu.ion.l 

con""n.ion. on nuclear notJ-1'rolif~ ... tion, n..cle~r diunn.=n •• n",,!ear left;n" 

chcmicaland biolO&iul "'eaponl and conventionol ~aponl. 

VERTIC'. Wr",n' projocu in .hi. 'fl'~ .re on: 

• the impl ..... nt~tion and ""rification 01 the CompnhelUi"" Tnt &.t Tn>ty 

(CTBl) 
- verificalion of Ihe transition to • nu<:kar "'eapon·l"", ",orld rctt.in, '0 Zero 1 
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• vtrific:;ltion of tht L.."dmint Son T!"Nty (Ou,w;o Convention). 

VERTIC'I CUrrtnl proj«l in thil areO il on tht impkmenUI;"n and verificauon of 

the Clim'l~ Ch.nge Convenlion and iu KyotO Protocol. 

How does VERTIC operate? 

VERTIC il ~ in C<!nl~ London, governed by. So. rd of DirKIO" and adv;lCd 

by In Intematlonal Venficuion ConsulW1u N"~ork. 
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What are VERTIC's act ivities? 
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Y •• ,boo.\o; • Vtri/iCtJtion ~niut,o", DlrtCtory; .nd VERTIC RtlUM RqJtItlJ and 

8"Q"'g P4£'"'. 
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VERTIC abo has an intern pmvammc:. 

VERTIC cooper:>lts dowly .... ith Un;\.M Nationr bodies, <Mhe!" international 

0'lonU2"I;""" univenilies, rese.rch ccnlres. goyernmenu .."d non-covemm"m. 1 

orr;:misationJ. 11 has coosuitati". (roster) st;llUS with the UN', Economic and Social 

Council (ECOSOC). 
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