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ANNEXl 

ANNEX 1- Hansard, HL Deb, 28 October 1996, vol. 575, col. 134, 
http :/ /hansard. millbanksystems. corn/] ords/1996/ oct/28/ address-in-reply -to-her­
majestvs-most 

ft >md li>!>~; >l!Îd !h:i!i !Jhuino ''""' !l>e !OII<il<l!ll>l: ,"il'i>.l!iil.fu'> lll:"'-,...ii!Ct l>f lh< ~nd of llm ~.! Mî~'è that >tlJI !» 

!lé tr'J~. f a!w l>i;Jl<>l> thot !Jkrl\lllim:l in<!~ il>ld l'f1l>!"'rllY llf~ il --~ nf oor OO!of!llW.Jlioo iu !mlp !<> <r<llf< 

a l""l<lg ®il pi!lle<Î'uiMWln!m·l:!u""""'-n ml!lli~ of reliltkmship> il>ld lM :a Slll:h U..y m;:rit OW"I'<f)l ~­

-.tk>n. 

l<'llf Çw:wrMy !Md>, 1 intil>ld Ill limit my Wllil!k.:l 1<> tiro lss!lè< <>ffootign afws il>ld ddeœe w!li<b ar~ d.,..!y 

!l!>ked ;in<! m whar wa< >aid !!y the ~Earl, l<lfd .!clf«:®. 'l'!l<y "'"Uw eliminatitm ofll!l<:l!;"' W""l"""' arn:! !h< 
<nlarg<mentafNATO. 

Durillg llm jlll>"t ye;tt l bat<' oc<'n" metll!!er of lM Omhm• Colllllll<Sioo on !h< Eliminari•m <>f Nudeor W<r.!pon<. 

establislred by lM pn:viou< Au,.,..alim Go"""""nt l>ut given lM ronlinood <Ujljl<lrt of linUr "'""'"'""'·Our mmdate 

w-,.m, ~devefup idea< and Pf"!"'S;ds fm • coo<rete am:! r.~ P"1'Wat!ll!le '" i<hil.w< • wmld tolally fret of !!OC !!;or 

wroporu;'" Wepr.senl<'d oorreport io dm Aas!r:ilim l'rime Mi!llita an !4th Aogust and his Gove!llllltnt pubiisl><d it 
oo tlml day. !fis fmcign tninillier ~ lhatwel><d Glflied oot um mandale """""'>f!!lly ;md tlml oor report was 
realislk, pmctkal 00<1 e~e. Hepruenttd it m tl>< UNGtneF.U A>s•ml>ly œ 30th~'" 

ln oor r<pott wellstro tl>< mm y re""'"" why tt ù urg•mthar • major elf<l!t >hnnld oc mede rn>w fou real. g;:nuine 
am:! Un<qllh-ooù œllllllitm<nt by the dedarro nl!d;!ot w<apon states li> dm ~urga <>f Wb! dhnintnion ;in<! foc il><m ·tu 

~•ie !lm! !!y • numl><r of st<ps wbi<b we list<d. "Wl!y is it mg<nlc Flm, toc destructive._ ru oodear "'""l"'"" 
ls ""great, ;in<! dh.>ir use ""cam""Pi>k, !hat !h<y baw oo tnilit>."} ulllity "l:"lnst • eoml"-e.ID!y e~ "flll<'!l<'Dt 

oiÎl<r th® the belier !bat""" deter web an~ from usmg bis l!OClenr weal"""'- 'l'lla:ciœ-e.llmirelitnintnion 

wwld """"'" thar jnsillkotioo for tl><lr reientlon:. 'l'!l<ir use agalnst a l!llfl·ll!l<:b cl'!l"n<nt is pu!lli!:a!ly and ll!<lrlÙI)' 
îrulef.'l:!Sil>lê,"" hîsmry hilS s!w\\11. 

S<coodly.l! ls nrgwt occalliO the- ill!ltfu:riie <îeployment of the we"'""" cam.. a bilJ)l rlsk of linUr nldmate u:;e 

lnrenoolliilly. by J>c-.:ident ot by !n-edsenenœ. We ore !ncky thar sioœ 19-.t:i oo nudeM "'""~"-"'ha< been explruled. 
e:<rnpt in us. el!Mr lntentioru.l!y !lf ey accident But llwr• were "'''''ll.Sic"" when th. world t.allle dœe m lJ, l!OO!bly 
ln !he Cuba11 cruis. fnrtll<rmore, tl><re bave l>«n "'""' lOO atcîdelll> ÎliWJlving US Air force aircmft cmrying nndellf 

"'"'Il""" ;vllich coo!d bav•imd dis:lstrou< <_.~·hui,_ fO!Umaiely. did oot. We "''" !bat ge.."'<! fum!œ ro lM futt 

!hat m<eieM """!"''"'bave been ocld œly by !làllmls wilh Sln.>ng ;in<! efficient ll"'"l1lll!tmal ruJ><biee<y il>ld """""' m 
lh•la!e>~ t«lln\>k~. Trula}~ wi!h dm &re.k·np of dm Soviet Unloo ood the aclual il>ld ~ pn.-.Jlf..-.ti<ln of 

""""'"" weapmu to mtes, or even po<Sibly 10 gr""!" wi!hln sUites "ilich to!!ld oot oc so da;;crlb,d, the risk "f 
mrentiolliil "'acddwtill """is mgl><c So long as -~ill" weapoa< e~ and œltlllnly if tl><ir pusse><ioo pm!ife_,, 
!bat risk. willll!lt nnly mtni!llti? but will pml>ably ln<Iease. 



ANNEX2 
ANNEX 2- J. Rotblat, Science and Nuclear Weapons: Where Do We Go From Here? 
(Ihe Blackaby Papers) (Abolition 2000 UK, No. 5 2004) p. 7, 
http://www.abolition2000uk.org/Blackaby%205.pdf 

The flawed doctrine of extended deterrence 

O:n -ùtc othrt hmt~ ihet-i: tert't:iÙï~ Ûlé de 
tz:ü~to rtti~M Stt.tW-gy of ili\:tmd.ed dt-tf"P 
rettce~ whlcli huplk.~ W 1m!~firtite it:l!i:Î:i­

feftc-e of nu-eJe.u atSt!s~iitls. 

Siz~.:. th~ i:11d üf fui;. C::1!d ~-:;rr, the 
aci-u.a1 tS .nfu::leat Sitit"iç-!~S huN i:w::t"" Ùl!t.'Ie;U~ 
ihg;~i n-ri..;;:àtr:.ti:-tïl N_~..g->itds the Uat: of hwtÎê;tt 

WèàpO:>ns. 'j;lHi~ the ltü.:~ vrigl::tiU'{ iid\'l);t:Ii­

ed ht· üen~6! ÜrùY!t.s. 

bnm.:::dixidy àf.Wr .dv.:. '~'tt-cl üfÏ n\e.- t:"ùf~ 
\'f~t~ rhe t;$ -polky:, iiuppütt.ed hy ~ill' 

NATO t.-6urii.Yh::s, em"i!~a-g-ed tht: û~.;.e nf 
tv'.ideM 'i:l.'i;tpùrb -a~ ra. lai'A: ti:.'1-{:;;ti nnl:h v.-1'Ji-ch 
tin;.:t~rtt OiigtJit~i 1m -Qtt<U:k "A->iili nude::w àtiii~ 
Bl.!t tht ~ 994 Nüde:Jt D~ru-re RiJ:t.~·v.; unM 
th& i1dm-lihl~t-r:atiùn ~)f 'Pte..~-dt.->nt CH:ntùtl, fnt 
frd;' fin;t bti:v-; ttliJ.;tk ctplkit ntetHitr::. nt the 
F""!5-;.ihlt -u~c ü.f nudt>::'u' ;;o;,~apü~-'i. iü ±b~':>{Jti.~ 
tl; .Z.à '4t!ock \irith chitni~;~l Of hiulni.i::û 
-,{~.f!0.'<!:ft:*l:'i. 

Tht o~.::i..ttt>::rtt US Nudsr P,:r:,~:.-ti.m;: :R..L'vf\2\).' 
g.:}f::t futthi!t- ~dU, il.rlti tüi!!Îi:t:"~ üude-àt 
;;.'iDiJ''li~~ù:J th>: bl-Jf'<l-with :.,;;/hith kJ &t;·tp pi-~œ 
in th~ ".t'miki~ 

if th.i~; Ù; the: puT~üJi-'t: .;-.f l't.U.de:a:t 
w~~.i<pt..P!!, tbm g:ht}· ih~H kt :t~i..'t.'tf-04 ol:t k.ng a~ 

-th:.pu±e~ àt!i Rétt.l;:;-cl by f-'1tùut:~ tn miüt:l.rf 
tütrfnmti-don, irt titbtr-'l;.itj,_-rthJ~~;;; fiJttg :i5 w~ 

i:!ii -a ttti:pli:t.iWi ;{rJ,i::i:Û ktivclUitîiat Sllth ii ~A~ 
~ty Î$:- unioc-txpf1th14: in u -eh:Hi#-d sùt::iety m'l 
i:n~TI,_-' _gti»J:md~; k~gtc:l!J pu~i-rltitl, th~lit>lt_f~ 

kgtù~ and >i:th~L ln thi;1 p:Jp&t 1 -mt n~>thù}' 
t"-<;nketn~il-i-.~·!t.~ th;: lM>[ h>t;;-\-l#§::Û :iritl.mntal 
but- ! ~~m -tlt::;.f bb..-efh: wi6 th~ m:.\t...:r:<;;, 

U$ :a~ NATù It-iW:k--1t pnf.k-y ;,; il\d( 
th::f~-J~tl.@; -{Jû lùglst:ù gtl'i'uttd'i.. 1 f g;:'•rt'ltô 

~tit-Jn:-: -< iùcludi.:ig ~ n:.üs~ p-.~.w;r:tfilf mili­

~t".Jr ·· :i>ij· ih;tt they riii;~rl :itiiclt:ii -wu-püns 
flir t.hi:it :;i"ri:tirlty,_ the:n ~-uclt ~L"'tltit~" Çiüil'Jôt 

b.': iknî.trl 1:~• ùth~t tut:ntti~J:: \i.-"hk.h tt::tU~· 

f-t:d i:ti;i;-tf:ci::t·~. PnAif"'t::th-ün of' trutltb.lt 
·_._A,t'.::tp<)!'l!!i 1,. dü.1ri thii: 1.t_~r~tl (üfl'Stqutnc~ i_;,f 

thl$' ~di:~tt pülicJ: ·rz:l!!· l)~t:\ -.u-trl iu a!Jk;;;: 
clt4"':1-üt p-n..>v~"il-t thé; u~"Ui!iiitittn uf ri:Ud~at 
\.'V~üns 'hy t_>thr::t tt'l<'<.."rttri~t. '"'hl~;;:, rebit'lfng 

t&."'li!i t"i:!r tht:m.~fve&. 'f ... he ptJ~lc;1 üf e.'ü-tt:-d­

ii:i! di<.i;;;:-treüié -Uridt:tti~d thé: fiùri..,pt'6fi(~ 

J>Ûi!tl yuticy. 

Jln.:~n: i~ yt:t à futih'T il:>-pêt-t of tl·..e k~gi-­
..:t!l atgùtflerit \-V'Wih S:~rih-5: ,;ri- tb!); v~~" b:l~:i­

ùf dctctr·i'n~t.. ""f'h~<i, i.,: ihè 21::§-:iU~tintt thitt 

hüth itk~s hl tt ÙÎ~fFJ:i:-c· thlnk :md l:tthli\"e 
t:l.Ût.i:nrcli)'~ -ibM .thf.J :z.t..: ~'U*;,:Jble o( ~ krili*"tic 
;;a:'Of>e::W:h2tâ: i;{ th~: r-i:c;b B-'t.i:a:lk>tl Jn a t(m·Y 

ti:t:i~l:ilt& ~t'tit_ift. 

·r-ru!ii v.-">'1-ild not be th!; e-m;i; •;t1ih i:rtin~~1aW 
lemcti. 1?/\-~ il t.;t.tiorut1 ~i«i!.'-t:- n~uy bchitV;:: 

1rt;irlütti!i}' it1 ~ ~v..:'±f ~tti::ukrti, fJ:cin,g a~~t; 

ùr- f'.ll'.l~: ~ pW\.h0.Q hüü i-ttitiün:d ia±iüü hf 

hitlïS~ h1~i~rirt, ü:t •j-·hcn mdt:e:ù b, r~lfH.I$ 
f;matiti:i1h 6t ~~:~ti.:ùri.li~Bt füi.-·tn.ir. -6-ett-t~Htt 
~'ixtttâ' Pi;:ti:;Ûr~}' OOi Zf'fl'lj' iù t_t.':r-!üt~W..} 'ih-"hü 

l-üV~ ~ittk: t:Esp~d ibr hüf1i.iü Ji!~ •4l tùtb)j}t 

.~d-e {J( it i:;{;lrtûkt~ 

Th~ p;:Att;· Df 6t<tflditd &ttcrr-mci i-$ 
·urJottc~ptd.~é tm. _p<-~htic:d ~rr.J~,ntd* .. 1t ~~ high" 
l;r dillttiliût:~ù:r!j' itl ihiti ft atlt!iJ/S a f,.-q.;, 
niltivit.-i>- ~- iü _p-tattit-'t:~ •i:lrit- nz:h·-üi1 .tù ·u:;;;ti!F- i:t~ 

thtn'i:ik3tt« ~~:tr-iliu !tight'"'~ .such ·:ii~ pt;,li~-wg 

tht: 1..'/·n!tM hy in~pD-sirtg :!;;:tf'..t:t.h~-ru un iltidt:at 
ptf1tii.i::titn:t!\,. üt d.i:n;;i,.i:l_y èRè;'lit:.-ni.n~_ tht:m 
wjt:" m-iîit11t)' acilùn: ~uçh -acl'i~':tn :ih,\Uk~ bt:' 
th~ :p-r-e:n:.~g~i:it'i:! of fh.:: Uzllwd Na.tii!)tl& 
h'~Ck:d. :it ile-t'le-:.: th~ bt.:y p>--J.tpü?i~ nf tht 
u~it{:d -~.;f;ü.iiitt&, il.n üt:g;trii.t.iliün ;,i-d; =ur 
:!tp<.:'Cit1d!lJ f~--;Yf tht itu1n±ett-il..tit:ci: .,,( i-l'itL"ff~il.,, 

tiùhi& _piSi!t.'i!- :tt00 ~-CUcitj~ 

11ut p_:::;lit.:r' üf t:'iü~ridt.d -ddetreritii j:J~o 

~.Ht:.ti'ts -n -pern~tlt:th pülürl~:>iti-ü-~ üf ilie 
wi.lih_i~ ~,lth ~ü'ri01:: it<:i:d-mi:l; h-ëil;g t:.ffs:.*d fi*l' 
it>tdt)i'i- hy -à p.;m~rfi..d flui~r si:!k; v~·hîk< 

üt:h-.;ti UUj." ~~tf--Jtt bt "'_ptvt~-'-(:t#-rJI"' b;t t<tt.ùther­

-nutk~ ;,;;p.-h.; or h.~'t;. ti-{i fttir-&etJ.nn :Ut ;ill.. 

Tht pl!iit'?' i~ rt-üt e~-tHhli:~ -üh ttUHt-aty 
groU-nb. in ubtiun tf• ~rt>:'n'iî>t Mbeks.. A~ 

thi<: io~e-nti =(>f ~p-~"inbtï ·11 rlt Mt~ w~·n, it 
:m:1~Jit tbre-.û: li:ù ~ci.tht]· e:ut:r~i.'S f"rüi'ù i~rTI_:l,r'~­

hik grt:;>.ip~. a ~~! -\iW-th ktèJ(k~ d·..ë ~~ <:if 
,;;!]' klrnh i)Î w~ .. •pürt.;,\ t.rf i:ü:rl.S ~~.;:Ntt(a':Ü~m~ 

htdudiot-_.g nudttll' 61-iii':i. 

1 



ANNEx3 
ANNEx 3-D. Blair, 'UN nuclear watchdog: Trident is hypocritical', Dai/y Telegraph, 
20 February 2007 
http:!lw>vw.telegraph.co.uk/news/uknews/1543248/UN-nuclear-watchdog-calls­
Trident-hypocritical.html 

Mahmalld Ahmodmejad. tho 
L"'mlia.'"l presü.lein~ bas n.tiet:t~d :! 
luommgliN dearllme lu suspend 

tit'.lnium cttth::hment sayin~ it 
ViOOlù nui Mit ~he ~idve nudear activity ali a ~-tondiûon to hûk:t 

ln a >pc'œh brooù.:ast oo !l!à!e M~vision, Mt Abmadir>eja<l saiù: "We :!ày h> tb~ [!be Westj: 

lmw can yom mricbment facroric:S tontinue til 'Wûtk when yuu are asldrtg fet a·susp~siun of 
t:~m' a-ctivities:r 

ln a i.xture a1 !be Londùn Schwl ofEcooomk~, MrE!Bar.llleî ,;aid: "They are wlll nudellr 

V~>'éapons are cottnttr~produtthte_. b;;.':Cüuse they d\) not _proiet:t yuur sœurity; 

"lM wllent!w~· look !o the big boys. wbul do they Si!<!'! Th<y """ in<re""itt<& rdillllCe on 
nue leM \l/tllpùllS thr set~ty,. they :.<iet nmiear \VCAporut bah12 rontinnally nttldémis:c:d. u 

He alw ctmdemned th-e -~~wraitnet:i:S" of a u·odd m which nine <COOntrles s.t.'dt re mulnmirt thei:r 
fi\!>nè>pi>ly of nudœr weap.,ruL 

"Huw do they ê"f'«l this ~ysicm oîbavt'!i und have uots tu be SU;;iainahle? Huw ûo 1 go !o 

country X and say 'y<m Jiliouid k<ep yout oblil!alion not tl> Ù.:\rdop nuckat -puns\ wlwn 
the hl~ po'h>t:ts arc nmkin{: oo pro~ü tuwards thc~t ubtigaûons for disarrt:aamenr!# 

The nud"ar llôlli'ro!ifetaliM !rei!t)', whil:h .-ame intu effeèt rn 1910 artd whi<:h Mr E!Baradei 

is lè$ally ubliged to eufurt.,, ban:< ttU !lignat<>ri"'' lrom mting awmk puwer fur militaty 

p"'J'ô$éS, 

ln addititm~ the dèdate41 nûdcat flO'!,V'tts à!\! ohli,ged tu disaoo _.,..but nu dea&ine is gîvt"!l for 
fuis lo t!lke place, 

Mt EIBarndd Said that Britàln c-annot -~~n:iôi:'L.."ffiise its Trident stibm:Uînes and th en tell 

e•rtei)fOM dsc that iitièleat Wi!aports are rtut needed in the tùn:rte'~. 

Jtoo contintre5 ta enrich ·urnnium- a JWOtess whlch cuuld """'i'eà!e the -materiai fht il nudear 
homb ~in defi:mce <>fUN rerolû!it>m. 

Th~ Security Co~m<:il hlll> set a dead!iné of tomarrow lnr Iron lo balt fuis work, and Mr 

E1Bamdéi is due to mœt A.ii Luijani~ lr&rt"-.'i chief rtû:de-3:t :rti:'g.utiator. in V1enn:a tudo:y; 
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ANNEX4 
ANNEX 4- Statement by Hon. Mr. Phillip Muller, Minister for Foreign Affairs 
Republic of the Marshall Islands, UN High Leve! Meeting on Nuclear Disarmament 
26 September 2013, · 
http://www.un.org/en/ga/68/meetings/nucleardisarmament/pdf/MH en.pdf 

p~rspeliùv.è un:_tht': -H.ut;atù-ngü i.reùt~-.- \V.::- t:Xpr~.-~ss ;;lgùi_rl _Otir t.'\é.llt_ùiil ü_~pi_rtJ.ii0iJS:ll1j_Oi_n:wit_h ou1· PaCif1~.:· 
iiCii,dibürs.ln Sllppü.rib.ig- a rj~ü.:i_-ùc: t'r~.:\! ()(_-11th~l~~tr' \V~apü!tS: -~tl a -m_cmner" Consisterù with internatiôhiil 
secufity; 

Chair. 

0b<>rt11at1Jêl1l éomÇs\vith poli ti cal will- and \\'e affinn and wekon1~ bilateral progress in this regard, 
induding between th.: United Sratesand. Russia. We urgea!lnuclèar weapons states to intensit~· etrons 
to Uddr.css -thdr r.;-Sponslbîliric.s.i!i moving-tOwards an dtèdive- and sèCttfe diSarlii:rii11è1f . 

. !che_ -~-1~rshalks~ f1i:ùpl.;· sho_uid,b~-_-the·_·;,.--ery -t1fsr-_ grûüp:to_-_ alert the U!~1tt,_'ii Nations _io- O_ür :dë~pt:( ~1üi"'!)(l5~_ 
- that 11ù nation anâ people shoulâ ever have to bear witnes> m Œe burâen of expos(lte to thç 
dè:\'astatiilg :iniptitls Of nutlear \ù.!riporis.- th~ lJ.N- ca:nri.()f ~:and iiiu:St riùt ;..;. re-péat sùdi n11Stakt:S~- \vé 
must ris~ 10 take--uti tht:> ·ch.:lllengc·üfinternatl_onüf t:oUt1lg~. 



ANNEX5 
ANNEX 5- Letter dated 22 June 1995 from the Permanent Representative of the 
Marshall Islands to the United Nations, together with Written Statement of the 
Government of the Marshall Islands, http://www.icj-cij.org/docket/files/95/8720.pdf 

itself. Land is considered security in the Marshall Islands customs and mores; 
in fact, a common saying: "'Without land a Marshallese is nobody-it is land 
that makes a persan Marshallese" suggests the Bildnians and Ronglapese are 
nobody as long as their lands are un-inhabitable. The severity of this assertion 
can only be understood by the Bikinians particularly as severa! of their islands 
were vaporized during the tests. 

With a total of only 170 square kilometers of land, Marshall Islands views this 
loss of lands as a severe renting of their cultural fabric. This will never be 
compensated for by those responsible for their destruction. Mindful of this 
land constraint of land for settlernent, Ronglapese and Bikinians have been 
forced to reside in the two urban centers as weil. Tiùs in turn has cause a 
major concern as Ebeye, on of these urban centers, a 66 acre island, housed a 
population of 9500. Tiùs is a major increase from its original population of 16 
persans. 

Other social problems associated with the overcrowding in the urban centers 
are major hurdles tc overcome today. 

4. Marshall Islands interest in nuclear disarmament 

Given its extensive first hand experience with adverse impacts of nuclear 
weapons, Marshall Islands decision tc ratify the Nuclear Non-Proliferation 
Treaty this year is understandable. This objective of the treaty of "the 
cessation of the manufacture of nuclear weapons, the liquidation of ali their 
existing stockpiles, and the elimination from national arsenals of nudear 
weapons" is wholly consistent with Marshall Islands' foreign policy of 
peaceful co-existence as well as with the cverarching goal cf the intemational 

_,community to achieve global peace. 

5. The need for a Court Opinion • 

Given the legal and moral implications attached tc the use or threat of use of 
nuclear weapons, and owing to the international community's goal for 
achieving global peace, this issue presses on the need to consider it in legal 
terms to achieve total consîstency with ether legally binding agreements 
which call on the international community to a common undertaking. 

On this very issue, Marshall Islands is of the view that the use or threat of use 
of nuclear weapons îs not permitted under international law. It has been 
clearlv documented in the Marshall Islands and elsewhere where nuclear 
testing has been conducted that the severity such tests have onhealth and the 
envirorunent are enormous. 

Additionally, any use of nuclear weapons violate laws of war including the 
Geneva and Hague Conventions and the United Nations Charter. Such laws 



ANNEX6 
ANNEX 6- T. Ruff, "The health consequences ofnuclear explosions," in B. Fihn, ed., 
Unspeakable suffering- the humanitarian impact of nuclear weapons (Reaching 
Critical Will, 2013), 
[l_t1:p://www.reachingcriticalw.UL.org/images/documents/Publications!Unspeakablefi.Jns 
peakable~p.cJJ 

he health 
consequences of 
nuclear explosions 
Dr. lllman A. Ruff 

fntroductlon and context: 
qfoba~ hea!th on a knife-édge 
Xude<~r weapons comtitute the greatest immediate threat to global 
surYi.val, health aild sustainability. \1/hile the total number of 
nudear weaporu has been reduced from their 1986 peakof?O,OOO 
to 19,000 now, their capuity to produœ a global catastrophe 
jeopardizing the survival of corn pl ex !ife for ms is undiminished. 
Retention of nudear weapons makes their even tuai use inevitable. 

A fundamental requirement of responsible pu bUc policy is a 
tirm basis ln evidence; in this case understanding the physical, 
biologica( and ecologie al consequences of nudear we.1pons. 
The physical realities at the heart: of nudear dangers are that the 
physical processes: înside an aromîc weapon and a nudear re-acter 
are fundamemaily simi!ar; that bôth increase the radioru:tivity 
present in the srorting mate rials at least 1 million times, and 
th<!t fissile materials "'ill be both tt:ndc and weapons-usable for 
geological periods that make the timeframes ofhuman institutions 
!rre!evant. Therefore a sound po!icy approach must be based on 
primary prevention and the inherent dangers of nudror weapons 
and fissile materials, and not the changi.ng comp!e:rlon of polltical 
leaders, alliances, govemmenl'l, or societîes. However, evidence 
of the effects of nudear detonations has frequent! y not ~en 

collected, or has been covered-up or disregarded by governrnents 
insubservience ta themyths that nuclear weap<:~ns can be used 
to enhanœ security and serve legitimate military purpmes. The 
relentless trend of accumulating sdentîfic evidence about the 
consequences of we of nuclear weapons has be en that the stakes 
are even hightr than previously underr.tood; the more we know 
the v. -orse ît looks. 

A brief history of medical evidence 
regarding nuclear weapon effects 

The first foreign doctor to arrive in Hiroshîma after the nu de ar 
bombing was ICRC delegate Dr Marcel Junod, who se te1egroms 
make chûling reading. On 30 August 1945 he reponed: 

vtsîted Hiroshfm{; 30th conditions appalling. City -...iped out 
8iJ% alllw.spita/s destroyed or seriously damaged inspected 2 
emergency hospitals conditions beyond description. Effict ofbomb 
mysteriously serious. Many victims appanmtly rerovering suddenly 
suffer fatal relapse due to decomposition of white blood celb and 
orher internal injuries now dying in great numbers. Estimateà 
sti/1 over 100,000 waunded m eme:rgen'y hospitals located 
sum:mndings sadi y lacking bmrdaging materials medicines. 1 



...c 
~ ........... 
co 
Q) 

...c 
Q) 

...c 
t-

4--
0 

(/) 
c 
0 ·-(/)(/) 

Q)O u­
cC... 
Q)@ 
::SL.. 
rrro 
Q)Q) 
(/)_ 
cu o::s 
üC ...: 

0 

·~ 



"ë ~ 0: 'tl 
u:>'-" 0:: ti "'è"-< :::::: .::1 ~ 
c:::::.o~~~o 

Hf11H 

~ 

g~ 
~ ,.__ û 
"' l"> 0 
~ <:> :::>.. ;::: 5.:@ 

" 

~";;! 20:: >-;; iâ t: ;':!.:::: "-' '-'-""..c..::::...:j"" 
..::::~ao~..::::..ca-oa~uEo-m'tl 

lifitl!1!iilliif! 

.~ 
.s 5..-s ·~; '0 a 'ë ~ ê .-2 .g s s ~ g,,s: s t: ::-r1;; 

Credit UN Photo/ Eiichi Matsumoto 

§_ 

-~ 







Within a distance of 4.7 km in every direction, ali 
living things would die almost immediately-vapourised, 
crushed, charred, irradiated. 7.5 km in every direction, 
essentially everyone would be killed or seriously injured. 
Stretching to out 22.6 km in every direction, everything 
flammable would ignite, and thousands upon thousands 
of fi res would coalesce into a gia nt firestorm. Wherever 
they were, most living thing would die from burns and 
asphyxiation. Still further out, hundreds of thousands of 
people would be seriously injured. And everywhere the 
invisible, silent, lingering danger of radiation would persist. 

il fil·'•"\ QI• h~Jitl, 

• 50 J5,kt airbursts targe/cd aturbt~n zones in 

different countries would prodw:e llp to 17.6 
million immediate deathsfrom blast and fires 

in the case of airbursts, up tv 9.3 million similar 
deaths witlt grountlbursts, artd up to 2.6 million 
short lerm radillllon deatlts in the ca,;e of 
ground/mrsts. The higlœst number of deaths anwng 
the 13 couHtries evahtated ocwrrer/ in Chimt, 
followed by ln dia. The total ccmuûties for CM na in 
the case of 50 15-kt airb!trsts was estimated al 32.2 
mi/lion; 20.6 million in the case ofgroundbursts. 51 

The weapons itJYolved wou/d comtitute bs thrm 

0.04% of the total explosive yield attd /e.s th an 
0.3% of the number ofweapons in the global 
twclear arsenal. 

A 5-Mt nuclear explosion 
ln an attempt to make the unique destructive 

power of nudear weapons more comprehensible, 

the health-related cffccts of a single 5-Mt nudear 

weapon exploded ovcr a major city will be described. 

Suçh a weapon is the larges! kuown to be currently 

deployed. The equivalent amount of TNT high 

explosive would fil] a freight train 2414 km long. 

Sufficient energy would be released by the explosion 
of su ch a bomb to turn 5 million tons ~\f ice to steam. 

W1tbin a thousandth of a second, conditions akin 

to the centre of the sun would be produced-100 
million "C and 100 million ntmospheres of pressure 

in a fireball, which wou!d rapidly expand to 1.8 km 

across, releasing a massive burst of radiation, heat, 

light, and blasL. 

Within a distance of 4.7 km in every direction, winds of 

750 kmlh ;u1d a blast wave ovcr 140 kPa would crush, 

collapse, or cxplode ali buildings including th ose oîsted 

and reinforced. conçrete and turn the debris into missiles 

with lethal velocity. Glass and steel would melt; concrete 

would explode. Wherever they were, allliving things 

would d1e almost ilnmediurely-vapouriscd, crushed, 

charred, irradiatcd. 

Out to about 7.5 ktn m everydireclion, winds of460 kt11/h 

and blast pressures of80 kPa would hreakapa1t wncrete 

and stecl buildings and sweep ~mllheir walls, floors, and 

ceilings. Aluminium would be vapouri.led. Adultswould 

be hurled over 1 OOm at high speed. Essentially ~"Vcryone 

would be kilied or scriously injured, including by crush 

ù1juries, ruptured lungs, transected spinal cords, severe 

li<1emorrhage, <111d deep burns. 

As far as 12.3km ln every direction, winds of260 k.tn/h 
and hlast pressures of 35 kPa would crush woodcn and 

bricl<. buildings indnding honses, schools, shops, and 
n>anyfactories. Peoplewould be hurled 71ll. A1phalt 

would melt. Wind~w.·swould be fragmented intomorc 

than 4000 projectile gluos sl1ards pcr square meler. Glass 
and other debris would penetmte p~op!e !ike shrapnel. 

Many people wouldhave rllptured cardrwm. ln Jess than 

10 soxondt; the city would be completely devastated 

Stretd1ing to ont 22.6 km in cvery direction, over an arca 

of 1605 km', everything flammable would ignite-wood, 

paper, doù1ing, plastics, pet rol. and oil from ruptured 

tdnks and cars; all of this 1\'0uld he fuelled further by 

rupturcd gas ptpes, downed electricity lincs, and le<lklng chemiçals, 

Within half an hour, tboLJsands upon thousands ofllres '\'1-\\uld 

walesce into a giaJll /irestorm 45 km açrosswith temperatures of 

more than 800"C, sucking in air creming winds of more ù~;m 320 
km/h, consuming ali aVlùlable oxygen. Whercver they were, cvcry 

living thingwould di~ from burns and asphyxiation, Shelters \\'Ould 
beoome crematoria. 

Still further out, windows would be shattered, buildings damaged, 

the air filled with broken debris hmled into missiles.1he streets 

would be impas.sable. Therewould be no ambulances, fi re engines 

or police, no power or communications. Pcoplewould be trapped 

un der buildings, cars, and f<ùlen debris. Beyond the ragingfircstorm 

hundreds ofthousands of people would be seriously injuœd. Crush 

injuries, fractuœs, deep lacerations, and internat blecding would 

abound. Many would be deaf from ruptured eardrums; many 
blinded by retinal burns aftcr having gl<111ced retlexively at the 

ftreball. AU would be dceply traumatised. Manywould Jose all will 

orcapadty to fi.uKtion. Evet)'l'.'here the invisible, silent,lingering 

dauger of radiation would persist. Hundreds ofthousands of people 

would have severe second and third degree bLJrns, rcquiring the 

most intensive mt>dical resources <111d care, hm non~vwuld be 

available. Hospltals would have disappeared or be damaged.lf 

they were stiJl standing they would likely have no power or >lll!tcr. 

Laboratories, opcrating theJtres, sterilisers, ventilators, infusion 

The vast majority of 
injured people would die 
alone without so much 
as a human hand or 
voice to comfort them 
and without any relief 
for their agonising pain 

ptunps, cardiac monitors, andother equipment wou id cither be 

smash cd, h1.1rned, or not working from the electromagnctic pulse 

and Joss of power. 11le fewwho wuld reach ho~pil<ùs or dinks 

would fmd th at most of the doctors, nurses, and other health 

professiona!s would be themselves dead or iujurdl. 111e few not 

consumedwith their own ù~uries, ]osses, or loved ones, who might 

be aWe to assist, would qLJickly run out of any medical suppbcs they 

managed to s:ùvage. The >"Jst majorit}' ofinjured peoplewould die 

alonewithou1 so muchas a hum an hand orvoice to comfort them 

<md without <Ill)' relief fortheir agoni~ing pain. 

Most curren1 nudear wcapons are smallerth<lll a 5-Mt bomb-the 

most nwnerous in the US arsen;ùare between 100- and 455-kt; the 

mostnumeroLJs in the Rus.sian arsenal are betw~>cn 100- and 800-kt."' 

Howcver, multiple smaller nudear weapon,; :u·e more dlkient at 

delivcring destructiun ovcr a wider arca, so a single large detonation 

underestimates the destruction that would be cauoed by w1leashing 

a large part of the availub!e nuclear arsenais. Recent studies have 

shown that in nudear ter ms "low" yield (Hiroshima si1.e) weapons, if 
targeted at cil:}' centres, can proùuce lOO tùnes as many fatalitiesand 
100 times as mud1 smoke from tires pcr kt of explosive yield as high 

}~eld weapons.'1 

When the fi res ignited b)' anudear explosion had gone out, <Ill}' 

sLJrvivors, wh~1her injllred or not, would lilœly face a city inhospitable 

beyond recognition. Safewater, food, shelter, warmth, clectric!ty, 

J\Jel, basic goods, assistance, and information would be hnd to find. 

Most of the lifc-supporting <111d health-enablù1g infrastructure <111d 

serviçes of modern societies would be severely disrupted. S1ulitation 

brcakdown, malnutrition, soc~'il disintegration, profound meutal 

trauma, and the e>'er-prcscnt, ongoing, invisible, indiscrlmlnate, and 

iuescapab!c har,ard of radioactivity would combine to lltel increased 
vulnerability to and ~pread of endemie and epidemie infeçtious 

diseases. 

Humanitarian response capacity 
Healù1 professional staff, hospitals, and other he1ùth care 

resources are concentr<tted in urban centres, and would likely 

be disproportionally atfected by a nudearweapons aUack. In 
Hiroshima, of300 doctors 270 wcre rcported de ad, of 1780 nurses 

1654were dead, at1d ofl40 pharmacists 112 wcre dead; 42 of 45 

hospitals were non-functional.'1 111e most recent av alla ble US 

Dcpartment ofHomelatld Security (DHS) assessmcnt of rcsponsc 

pl<111ning f.1ctors following a single 10-ltt nudear groundburst in 

Washington DC demonstrates the wide gulfthat exists between the 

ln Hiroshima, of 300 
doctors 270 were 
reported dead, of 1780 
nurses 1 654 were dead, 
and of 140 pharmacists 
112 were dead; 
42 of 45 hospitals were 
non-functional 21 

potential casualties of a siugle relatively small nudear explosion and 

the health carc resources <l>"<ülable to respond to ils atiermath, even 

in one of the most resource-rich settings (Tl\ ble). 

1l1e 2007 City of Hiroshima assessment of another nudear attack 

on the dt}' condudes: «no n1aUer how govermnent bodies tried 

to deal with the situation, th~ el'fc(l would be mcrdyto reduce 

the casualties on a minute scaJC:'''' They note th at if prior warning 

could be given to en able people to tak<· shelter indoors, acLJte 

llno'.I><':;+IA>I~ '' 1n~dll9- <hf· ""'""nit,,,,,, i1n1wr ol mw l"~' '·"'"1·'·'-'"' 23 



Totallnjurèçl pei"soris: 1.6 mlll!on 
Persans sufferlng trauma: 343,000 
Moderate-severe trauma: 267,000 
Persan·s suffering acute radl<ition sickness: 
201,000 

Note: The affects of fires are not lncluded. 

casualties may be rcduced, and that m arcas far removed from 
grou nd zero, evacuation may be efi"ectlv~ in reducing casua!tles. 
Exposure to early radioactive fallout could be reduccd by earl y 
sheltering and delayed evacuat1ons following a smallnumher 
of dispersed nudcar explosions, but the gulfbctwcen avaüable 
medkal resourccs-even if they could be effectively acce~~ed Ln 
tinlC-tUJd nced, even in the United States following a single small 
nudear explosion is salutary. 

1he Hiroshima Committee of Experts concludcd uuequivocally: 
"lt is not possible to protee\ civilians from a nudear weapons 
attadc To protcct dvilians, there is no measure other than to 
prevent a nudear weapons attack from occurring, wh ether 
it be dcliberatc or accidentai. To prcvent the use of nu cl car 

weapons, there is no way other thun to aboll~h nudear weapons 
them selves:'" 

The suhstantial civil defence progrmnmes against nuclcar attacks 
thal be came '''idespread ln the 1950~ werc d!scredited m1d !ar gely 
abandoned in the carly 1980s becausc of the work of physicians 

and sdeutists demonstratmg th at these progrdmmcs were 
inelfectual, dcceptlve and wasteful." 

The second WHO report {1987)" concluded ln relauon lo 
management of casualties following a nudear war: "0\wiously 

the hcalth services of the world could in no way cope with 
such a situation. In sum, in the event of a nudcar war triage 

v•muld at best be lnsignilicant, rescue work scarcdy other thau 
makeslüft [ ... ] 1he great majority of casualties would be le ft 

1111f>·lC1 •JI-, l,~.oiTh 

National çS.pital-reglon: 
AVallable hosPlta.l beds: 
Available ICU beds: 
Aval!able ventllators: 
Unqccupled burn beds: 
Avallable'staff: 

2177 
118 
200 

5 

· Nationwide: . 
Unoccupied burn beds;·sao. of 1760 
Unoccupled !CU beds: 9400 of J 18,000 

without medical attention of any kind { ... ] Wh en treatment is 
indfective, the only solution availahk to the health professiom is 
prevention. Prevention is obviously the only possibility in case of 
a nudear war:' 

Members of emergency services, othcr disaster responders, 
health carc professionals, other personnel providlng essential 
services, and the many who may be called to assis! in responses 
to humanltarian emergendes would face unique dangers and 
difficultles following any nudear explosion, with widespread and 

persistent radioactivity severe! y compllcating and hampering 
ac cess and relief efforts. Many ~uch rolcs are normallyvohmtary, 
and informed coment is requiœd. Dis aster response planning 
should not be based on unrcalistk or frankly fictional assumptions 
about wh at is possible following nuclear disaster, and responders 
should not be expectcd to do the impossible or place themsclvcs at 
unacceptable danger. 

Recent assessments by senior experts of the Red Cross{ 
Red Crescent movement, the wodd's larges! humanitarian 
organisation, make clear th at there are no international plans or 
capadty for assisting the victims of nuclear explosions"'""The 2011 
resolution of the Council of DdegJtes, the highest governing body 
of the international R~d Cross/Cres cent movement, "VI'orking 
towards the elimination of nudearwcapons», in its firsl opcrativc 
paragraph: "emphasizes the incalculable huma:n suffering th at 
can be expected to rcsult fr(>Ill nny use of nudearwcapons, the 
Jack of adequate humanitarim1 response capadty und the absolu te 

impcratil'€ to prevent such use»."' 

Members of emergency services, other disaster 
responders, health care professionals, other 
personnel providing essential services, and the 
many who may be called to assist in responses to 
humanitarian emergencies would face unique dangers 
and difficulties following any nuclear explosion, with 
widespread and persistent radioactivity severely 
complicating and hampering access and relief efforts. 

Conclusion: a need for evidence-based policy 
Evidence of the wJacceptable, catastrophic corJsequenccs 

for the healtb of the human population in cas~ of any use of 
nuclear weapons is unassailablc.lncoutrovertlble evidence of 
unacceptable humanitarian elfects has been key to the substantial 

progress made ln banning the use of and elinünating other types 
ofindiscri.Jnlnate, lnhumane weapons- biologlcal m1d cbemical 

weapons, anti"personnellandmines and most recently cluster 
munitions. Nuclear weapons are far more indiscriminately 

de~tructive thun any ofthese. 

As noted above, cvldencc"based advocacy has repeatedly been 
etfective in rdation to nuclear wedpons. Public and he al th 
profcssional pressure ba.sed on evidence of the widespread 
presence of radioactive fallout includlng strontiwn-90 in the 
ùeciùuous teeth of children in the 1950s and 60s played a major 
role in the end of atmospheric nudear tests; in repemedly 
cxtended Soviet nudcar test moratoriwns during the l980s and 
the even tua! near-complete cessation of nudear test explosions. 
Serious discussion at the 1985 Geneva and 1986 Reykjavik 

summits between General Secretary Gorbachcv and Prcsidem 
Reagan on the complete abolition oftheir nuclear arsenals 
over a 15 year timefmme owes much to the work of scientlsts 
and physicinns in sprcading- awareness about the catastrophic 
consequences of use of nudear weapons and the impossibility 
of any effective response short of prevention. This was reflected 
in the joint statement by Gorbachev and Reagan at their 1985 
snmmit th at "[a] nuclear war cannot be won and must never be 
fought.»" Gorbachev wrole th at the 1980s research on nudear 

winter had a great influence on him~'and that wlthout IPPNW's 
efforts, the abolition of US and Russian intermcdiate nu1ge 
nuclear missiles ru1d other disarmament initiatives "would 
pwhably have been imposslble"."1 Physicians played a significant 
role in New Zealand's nudear free status; Prime Minist~r David 
Lange saying at the 1986IPPNW World Congress: "You have 
made medical rcality a part of politkal reality:''l 

ln recent decades there has be en widespread deliberate deniai of 
the daily exlotentia.l threat to glob;tl health ru1d survival posed by 

nudear weapons. In the last generation, no national governmcnt 
\lr international a geney lms produced a comprehensive public 
report on the effects of use of nudear weapons, addressing 
squarely the risks poscd to hum;ul and global security by 
current arsenals, or their continued modernisation. On the most 
acute tlueat to human healtb identified by the World Health 
Organisation, wc have notlüng like the Intergovernmental Panel 
of Cllmate Change, whereby the world's foremost sdentific 
expertise i~ harnessed to update ;u1d analyse the evolviag 
ev, denee and pul il bef Me the public and dcdsion-makers. 11ms 
far, only one government-that ofSwitzerland-has invested, 
modestly, in exanüning, validating, und extending the extensively 
published and pcer"reviewed evidence, gencrated through 

the initiative and courage of a sm ali mun ber of in dependent 
scienti~ts, on the danger of nudear famine following use of a 
liny fraction of the world's nudear arsenaL This must change. 
1hc biggcst challenges deservc the greatesl attention. P\1licies ou 
nudear wcapons must be based on the best evidence re garding 

their actual clfects. Our survival depends on it. 
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ANNEX7 
ANNEx 7- President Barack Obama, Prague speech, April 5, 2009, 
https://www.whitehouse.gov/the press office/Remarks-By-President-Barack-Obama­
In-Prague-As-Delivered 

10:21 A.M. (local) 

THE WHITE HOUSE 

Office of the Press Secretary 

FOR IMMEDIATE RELEASE April5,2009 

REMARKS BY PRESIDENT BARACK OBAMA 

Hradcany Square 

Prague, Czech Republic 

Now, understand, this matters to people everywhere. One nuclear weapon exptoded in one city - be it New York or 

Moscow, Islamabad or Mumbai, Tokyo or Tel Aviv, Paris or Prague - could kilt hundreds of thousands of people. 

And no matter where it happens, there is no end to what the consequences might be- for our global safety, our 
security, our society, our economy, to our ultimate survival. 

Some argue that the spread of these weapons cannet be stopped, cannat be checked -th at we are destined to 

live in a world where more nations and more people possess the ultimate tools of destruction, Such _fatalism is a 
deadly adversary, for if we believe that the spread -of nuclear weapons is inevitable, thEm în sorne way we are 

admitting to ourse!ves that the use of nuclear weapons is inevitable. 

Just as we stood for freedom in the 20th century, we must stand together for the right of people everywhere to live 

free from fear in the 21st century. (Applause.) And as nuclear power~ as a nuclear power, as the only nudear 

power to have used a nudear weapon, the United States has a moral responsibifity to act. We cannat succeed in 
this endeavor alone, but we can lead it, we can start it. 



ANNEX8 
ANNEx 8- Report and Summary of Findings of the Conference presented under the 
sole responsibility of Austria, Vi enna Conference on the Humanitarian Impact of 
NuclearWeapons, 8 to 9 December 2014, 
http :1 lwww. bm ei a. gv .at/fileadmin/user upl oad/Zentral e/ Aussenpolitik/ Abruestung/Hl 
NW14/HINW14 Chair s Summary.pdf 

Vtenna C:oniêtf!RH on the Hw.nuitarian tmpad ef N:udm -WéaponS 
8 to !lt~ ...... " ... 2014 

a....,rt amllium"""f Bff'm~ Bflh• coot .. -• 
jfrés'lmt~ und~r t.~ -sul~ rn~on~ty i'lf ~ii 

Thé V1ttntiâ èo?lfeterKe trn W.ê Hum.;mitMian Imp\icl of NUd<aar -Wùpons -rock pl.Ke ~~m a 
to 9 Oet.ember 2014. tt :add~ed the- h~~rian {.:tn;.sequentê:s l.7f any US!ll. nf rtuclear 
-'l~apt~rtt, tndudi-ng èffecis oo hurna--n heal-U'I, tM Je:rwlttmft'!,o~mt. agntuliure and food ~rt;r. 
migr,atl'ort and thé -ero~;, M Wt'!l~ as thê ~lis and rnt-efihood <~-f tM au!htm:ced -cv. 
ur.atrtno-ri;ted use of nMcleat w~a~!(, .în:t-èmatk!MI rt!:!lflbi1:se ~b:iU~ :and the appîkabli:! 
normative ffèi"rnj..Yt!J"k. 

~legations ~~ming 15$ Staies. thé Urnœrl NatiC.."'!S, thé lnterM~i tcmmitteê tlf the 
~ ÙdSSt thé -Rai .Cros:s: ami ~ed (:rè§.cent truiV!i!ffi~rlt., d~ s;odéty -C<tg-affisawm: afid 
atlid~m$ partltipated ffi tî'iê toofeenre. 

The UN -s~r!tary Gena-a1 ami Pillpè #rands oonwyed ~~s to the -Cnnfur;mc.e. th~ 
Pr€S!dant of ~ JtRC addres.se:d the parL~~ants. H:lbaku:iha, ü--...e s.ur->1ivors: of the hiJdéar 
e.ipiosîom ln Hîr.nshJma and Na~tak-i; and vlctlms cf tM âfecis of nud-eat tes"'-.jng atro 
partldpated tti the Co-nfŒertte- and gaVé- th~Jr tesümonHs -iiOO liJipEr'?.?ocru>. Theit ~..liiDœ 
.and tantrîbutions: exempli-fied the urupeaklMe sufkrlng nused tu ordlnial)' .civitlaM by 
mtde-af weapctis. 

the Vrenna tonk:r-ente hUilt upcrn the fact-based d.istl..isskms at the Unt aM Sf!Cond 
tr~nfurence on the Humanitariiti Impact of Ntidear Weapom, :hii:!W tesped:Jveiy Îri Oski- a.-<ID 
NayarH • .and torünil~ m a drepét -urtdersŒmdmg -of th~ tOOSequences and the ad:Uai rfsb 
pose.:t by nudear weapons_ Mori!OVer, thsse fuMer -dis-cuss:Wns und-alî-ned the -extrei"f\re 
chaiieng:a f.or humamtarlan response 1n the e-.œnt of m.J"tieer weapoo -e'l~phsmns in pcp-ulated 
areas. Furthermare.- 1t presemed a "birits eye- vlaw" oo intematf.ortat norms. and -the: 
hu:manitarlan împad of rwdear weapnru. i(ey condusXJns fiœn me ruhstarrtive sessions 
ln.dud~ 1:he fcllowing:: 

-~ The- impact of a m .. >rlear weapon det:matlun, kr~-e of the :cause, ·wookl no-t ~ 
c-cns-i:rained by national b-:~t.dc€.<rs and rot,dd ~ reS'i-o~ and Wên _g~ha1- consequences,. 
œuslng de:stru..--tlon, -deth a..,d -ifuplacement as: weti as. profcrurul :and iong~term d-amage 
w the emiron-ment. di-mat.:; hurnan health and wei!-beJn~Jc -s:oé..a~onomic di!V~me~ 
sodat arder and c-ouid -even threat-en the run<Wa! of homarJ.k1nd 

• The: s-c:ope. -scalf!: and interreia.tionsh~p- of the homanitarîao (on-sequences caused by 
oodeat"- v.-e-.apon det;:~natic::.-n ar~ catastrophic and mme crunple:x- ±han œmmonly' 
undem:cod_ lhese ronseq:u&"iœs can be large sca'ie and poiïmnaijy irre>~ersib!e. 

• The use and t-esting of nude:ar )#ea:p>ons have demDnstra{ed their -d-ev.as-tatlng ~'mmediata, 
mid~ and iong-term effects. Nudear testfng lfl sailffiil parts of the wortd has tclt a 1-egacy 
of seflc.us f--Sth :and -emrlr-onmentat <::omequences_ Ra-dl~ cnntamlna-tîon from th~ 
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ANNEX 9- M.J Mills et al., "Multi-decadal Global Cooling and Unprecedented 
Ozone Loss Following a Regional Nuclear Conflict", Earth 's Future Research Paper 
2014, at p. 161, 
http://climate.envsci.mtgers.edu/pdf/MillsNWeft224.p_df 
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which two countries each used 50 Hiroshima-size (15 kt) nuclear weapons, creating such urban firestorms. 

Using the global di mate model GISS ModelE (Goddard lnstitute for Space Studies, New York), they cal­

culated that nearly ali the 5 Tg of smoke produced would rise to the stratosphere, where it wou Id spread 
globally, reducing the global average temperature by 1.25°( for 3-4 years and by more than o.soc for 

a decade. This effect was longer lasting than that fou nd in previous "nuclear winter" studies, because 
older models could not represent the ri se of smoke into the stratosphere. Mills et al. [2008] then used 
a chemistry-climate madel to calculate that the concurrent heating of the stratosphere by up to 1 oooc 
would produce global ozone loss on a scale unprecedented in hu man history, lasting for up to a decade. 

Recently, Stenke et af. [2013] used a third independent model to confirm the major findings of these two 

previous studies. That study used the chemistry-climate model SOCOL3 to assess impacts on di mate and 

stratospheric ozone for a range of inputs and particle sizes. The study cou pied a mixed-layer ocean with 

a depth of 50 m and a thermodynamic sea ice module to a high-top atmospheric model, which calcu­

lated chemistry effects in agreement with Miffs et al. [2008}. Unlike Robock et al. [2007b], the study did not 

consider active ocean dynamics, and hence could not incorporate the di mate effects of changing ocean 

circulation. The inclusion of only the top 50 rn of ocean limits the thermal inertia effects that occur in the 

presence of a deep ocean, making surface temperature responses too rapid, as the heat content of the 

deeper ocean is not considered. 

Here we present the first study of this scenario with an Earth system mode!, coupling a chemistry-climate 

mode! to interactive ocean, sea ice, and land components. 

2. Madel Description 

2.1. CESM1 (WACCM) 

We revisit the scenario of nuclear war between lndia and Pakistan, each side using 50 Hiroshima-size 

weapons in megacities on the subcontinent, using the first version of NCAR's Community Earth System 

Model {CESMn astate-of-the-art, fully cou pied, global climate mode!, configured with fully interactive 

ocean, land, sea ice, and atmospheric components [Hurrefl et al., 2013]. For the atmospheric component, 

we use the Who le Atmosphere Community Climate Mode!, version 4 (WACCM4), which is a superset of 

version 4 of the Community Atmospheric Model (CAM4), and includes ali the physical parameterizations 

of that mode! [Neale et al., 2013]. WACCM is a "high-top" chemistry-climate model that extends from the 

surface to 5.1 x 10-6 hPa (,...,140 km). lt has 66 verticallevels and horizontal resolution of 1.9° latitude x 2.5° 

longitude. WACCM includes interactive chemistry that is fully integrated into the model's dynamics and 

physics. Heating the stratosphere, for example, feeds back onto chemical reaction rates. Photolysis rates 

are calculated based on extinction of exoatmospheric flux from overhead ozone and molecular oxygen, 

and are unaffected by aerosol extinction. WACCM uses a chemistry module based on version 3 of the 

Mode! for Ozone and Related Chemical Tracers {MOZART) [Kinnison et al., 2007], tailored to the middle 

and upper atmosphere. The chemical scheme includes 59 species contained in the Ox, NO x, HOx, CIO x, 

and BrOx chemical families, along with CH4 and its degradation products; 217 gas-phase chemical reac­

tions; and heterogeneous chemistry that can lead to the development of the ozone ho le. For our simula­

tions, CESMl includes the active land, ocean, and sea ice components described by Lawrence etal. [2011], 

Danabasoglu et al. [2012], and Holfand et al. [201 2], respectively. The full ocean mode! extends up to 

5500 m in depth, and includes interactive, prognostic ocean circulation. The nominal latitude-longitude 

resolution of the ocean and sea ice components is 1°, the same as in CESMl (WACCM) simulations con­

ducted as part of phase 5 of the Coup led Modellntercomparison Project [Marsh et al., 2013]. 

2.2.CARMA 

We have coupled WACCM with version 3 of the Community Aerosol and Radiation Madel for Atmospheres 

(CARMA3), a flexible three-dimensional bin microphysics package that we have adapted for the treat­

ment of black carbon (BC) aerosol. This allows the BC to experience gravitational settling, and obviates 

the implementation of molecular diffusion, which the gas-phase tracers in WACCM experience at high 

altitudes. CARMA originated from a one-dimensional stratospheric aerosol code developed by Turco et al. 

[1 979] and Toon et al. [1979] that included both gas-phase sulfur chemistry and aerosol microphysics. 

The mode! was improved and extended to three dimensions as described by Toon et al. [1988]. Extensive 

updates of the numerics continue to be made. For this study, we limit BC to one size bin of fixed radius. 
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As descr.ibed below, we performed an ensemble of runs assuming a microphysical radius of 50 nm, ta be 

consistent with the optical properties of BC assumed in the model's radiative code, which are derived from 

the Optical Properties of Aerosols and Clouds (OPAC) software package [Hess et al., 1998]. Our previous 

studies of BC in the stratosphere from nuclear war and space tourism used these same optical properties, 
but with a radius for sedimentation that was twice as large [Mi lis etal., 2008; Ross etal., 2010]. We also con­

ducted one perturbation run using the sa me 100 nm radius for sedimentation as those previous studies, 

for comparison in the coup led madel. 

We do not allow calculated particle populations to change radiatively or microphysically other than by 
rai no ut, sedimentation, and transport. The particles are assumed to be completely hydrophilic from the 
start, and hence are subject to rainout in the troposphere. We assume a mass density of 1 g cm-3 for each 
BC particle, consistent with measurements of atmospheric BC partie les collected on filters, which are com­

posed of smaller, denser particles aggregated in fractal formations with spatial gaps [Hess et al., 1998]. 
As Toon et al. [2007] point out, coagulation of BC islikely to form chains or sheets, which would have the 
same or higher mass absorption coefficients as smaller BC particles. Drag forces would decrease sedimen­

tation of such chains or sheets compared with aerosols that grow as simple spheres. Our neglect of coag­
ulation, assuming a monodisperse distribution of 50 nm radius spheres, should more accurately predict 
stratospheric lifetime under conditions with fractals than a treatment of growth into larger spheres with 
faster sedimentation. Toon et al. [2007] also indicate that the BC is likely to become coated with sulfates, 

organics, and other nonabsorbing materials, which cou Id act as lenses, refracting light onto the BC. This 
effect might increase absorption by ,._.50%, leading to potentially greater impacts than those we modeled. 

2.3. Model Setup 

We have performed an ensemble of three "experiment" runs initialized with 5 Tg of BC with 50 nm radius 
over the lndian subcontinent. A fourth experiment run includes the sa me mass and spatial distribution 

of BC, with 100 nm sedimentation radius. We compare these experiment runs to an ensemble of three 
"control" runs without this additional BC. Each of these seven runs simulated the time period from 1 Jan­

uary 2013 to 1 January 2039, with concentrations of greenhouse gases and ether trans lent constituents 
changing with ti me according to the specifications of the "medium-law emissions" Representative Con­
centration Pathway (RCP4.5) scenario [Meinshausen et al., 20111 a baseline for di mate projections. We 

also tried starting the simulated conflict on 15 May, as was done by Robock et al. [2007b] and Stenke et al. 

[2013], and fou nd that the different season did not significantly affect the stratospheric distribution or di­
matie impact of the BC. Because of the prolonged surface cooling that we calculated, we extended our 
runs beyond the 1 Oyear span used in previous studies to 26 years. 

ln the experiment runs, 5 Tg of BC was added to the initial atmospheric condition in a constant mass mix­
ing ratio of 1.38 x 1 o-6 kg/kg air between 300 and 150 hPa in a horizontal region spanning 50 adjacent 

madel columns roughly covering lndia and Pakistan. The BC heats the atmosphere to extreme conditions, 
requiring a reduction of the model's standard time step from 30 to 10 min. Because this reduction in ti me 
step produces a significant increase in cloudiness in the madel due to dependencies in the cloud param­

eterization, we reduced the ti me step consistently in the experiment and control runs. We a Iso tried an 
alternate approach of increasing the dynamical substepping in the mode!, but fou nd that the 16-fold 
increase in the number of substeps required to produce a stable result produced a similar increase in 

clouds to our original approach. We diagnose the effects of reducing the madel ti me step in section 2.4. 

The three members of each ensemble were configured with different initial conditions for the ocean, land, 
and sea lee components, derived from the ensemble of three RCP4.5 CESMl (WACCM) runs conducted 

as part of CMIP5 [Marsh et al., 2013]. These components interact with the atmosphere, producing a 
representation of natural climate variability among the three runs in each ensemble. As we will show, 

the variability that we calculate within each ensemble is small compared to the differences between the 
experiment and control ensemble averages, indicating that the effects we calculate are not attributable to 
mode! internai variability. 

2.4. Model Validation 

To understand the effects of changing the mode! time step on our conclusions, we diagnosed the cH­

mate of one of our control runs for years 2023-2038, 16 years starting 10 years after the change intime 
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step, with reference to the climate of the same years from one of the CESMl(WACCM) CMIPS runs for 

RCP4.5, the sa me forcing scenario used in our runs. The effect of increased low clouds is to change the 
global shortwave (SW) cloud forcing from -55 to -62 W m-2• Observations from Clouds and Earth's Radi­

ant Energy Systems (CERE$) Energy Balanced and Fi lied (EBAF) put this forcing near -51 W m-2, so the 

change produces a more reflective planet than is observed (A. Gettelman, persona! communication). This 

may lead to an underestimation of the surface cooling anomaly in our calculations, because the effect 
of extinction in the stratosphere would be reduced if less SW radiation reaches the surface in both our 
control and experiment runs. At the same time, globallongwave cloud forcing increases from 30 W m-2 

in our CMIP5 run to 34 wm-2 • Observations from CERES EBAF put this forcing near 26-27 W m-2
, so the 

change is toward more greenhouse warming from high clouds than is observed. This 4 W m-2 increase in 

cloud forcing partially offsets the surface cooling effects of the 7 W m-2 decrease in the SW. The changes 

in cloud forcing occur mostly in the tropics. 

Because we started from an RCP4.5 scenario in 2013, the initial atmosphere is not in radiative balance, 

but is warming in response to anthropogenic greenhouse gases. The radiative imbalance at the top of the 

madel is 0.977 wm-2 in ourCMIP5 run for years 2023-2038. The effect of increased clouds is to reduce 

this by a factor of 10 to 0.092 W m-2, bringing the madel close to the radiative balance that would be seen 

in a steady state, such as the static conditions used for previous nuclear winter calculations. We ran an 

additional case in which the 5 Tg of BC is added in year 10 of the control run. These calculations confirm 

that our calculated BC mass, and surface anomalies in SW flux, temperature, and precipitation are not 

significantly affected by any transient adjustments after the initial change in ti me step. 

We a Iso diagnosed effects on stratospheric chemistry by comparing the ensemble average column ozone 

from our control runs to the ensemble average from the CESM 1 (WACCM) CMIPS runs for the first 6 years 

after we introduced the change intime step. We fou nd no significant differences in eitherthe global mean 

or latitudinal distribution of column ozone due to the change in ti me step. The effects of changing the 

model time step are relatively mi nor compared to those of 5 Tg of BC in the stratosphere, which is the 

focus of our study. 

3. Results 

3.1. BC Rise and Meridional Transport 

As in previous studies of this scenario [Robock et al., 2007b; Mills et al., 2008], the BC aerosol absorbs 

SW radiation, heating the ambient air, inducing a self-lofting that carries most of the BC weil above the 

tropopause. CESMl (WACCM) has 66 verticallayers and a model top of rv145 km, compared to 231ayers 

up to -80 km for the GISS ModelE used by Robock et al. [2007b] and 39 layers up to -80 km for SOCOL3 

used by Stenke et al. [2013]. As Figure 1 shows, we calculate significantly higher lofting than Robock et al. 
[2007b, compare to their Figure 1 b], penetrating sîgnificantly into the mesosphere, with peak mass mixing 

ratios reaching the stratopause (50-60 km) within 1 month and persisting throughout the first year. 

This higher lofting, in conjunction with effects on the circulation we discuss later, produces significantly 

longer residence times for the BC than those in previous studies. At the end of 10 years, our calculated 

visible-band optical depths from the BC persist at 0.02-0.03, as shawn in Figure 2.1n contrast Robock 

et al. [2007b] calculate optical depths near 0.01 only at high latitudes after 10 years, a leve! that our 

calculations do not reach for 15 years. 

3.2. BC Burden, Rainout, and Lifetime 

Du ring thefirst 4 months, 1.2-1.6 of the STg ofBC is lost in our 50 nm experiment ensemble, and 1.6 Tg in 

our 100 nm experiment, mostly due to rainout in the first few weeks as the plume initially rises through 

the troposphere {Figure 3a). This is larger than the l.OTg initially lost in the study of Mil/set al. [2008], 

which used a previous version of WACCM. This is likely due to the difference in our initial distribution of 

BC compared to that previous study, which injected 5 Tg into a single column at a resolution four times 

as coarse as ours. The more concentrated BC in the prevîous study likely produced faster heating and rise 

into the stratosphere, mitigating rainout. Our calculated rainout contrasts with the lack of significant ra in­

out calculated by the GISS ModelE [Robock et al., 2007b], which assumes that BC is initially hydrophobie 

and becomes hydrophilic with a 24 h e-folding ti me scale. The mass burden reaching the stratosphere and 

impacts on global climate and chemistry in our calculations would doubtless be greater had we made 
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Figure 1. The time evolution of BC mass mixing ratio (kg BC/109 kg air) is shown for the average of the 50 nm experiment ensemble. 
The horizontal axis shows time in years si nee the emission of 5 Tg BC at 150-300 hPa on 1 January. 
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Figure 2. The time evolution of zonal mean total column BC optical depth in the visible part of the spectrum is shown for the SOnm 
experiment ensemble average. The vertical axis shows latitude. The horizontal average shows time in years. 

a similar assumption to the GISS ModelE. Stenke et al. [2013] calculate an initial rainout of .-v2Tg in their 

interactive 5 Tg simulations, which assumed BC radii of 50 and 100 nm in two separate runs. After initial 

rainout, the mass e-folding time for our remaining BC is 8.7 years for the average of our 50 nm experiment 

ensemble and 8.4 years for our 100 nm experiment, compared to the 6 years reported by Robock et al. 
[2007b], ""6.5 years by Mills et al. [2008], 4-4.6years reported by Stenke et al. [2013], and 1 year for strato­

spheric sulfate aerosol from typical volcanic eruptions [Oman et al., 2006]. Due to this longer lifetime, 

after about 4.8 years the global mass burden of BC we calculate in our ensemble is larger than that ca!­

culated by the GISS ModelE, des pite the initial 28% rai no ut loss. After 10 years, we calculate that 1.1 Tg of 

BC remains in the atmosphere in our 50 nm experiment ensemble and 0.82 Tg in our 100 nm experiment, 

compared to 0.54 Tg calculated by the GISS ModelE and 0.07-0.14 Tg calculated by SOCOL3. 

The long lifetime that we calculate results from both the very high initiallofting of SC to altitudes, where 

removal from the stratosphere is slow, and the subsequent slowing down of the stratospheric residual cir­

culation. The Brewer-Dobson circulation is driven waves whose propagation is filtered by zonal winds, 
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Figure 3. The monthly global mean time evolution is shawn for {a) the mass burden of black carbon {Tg), {b) the shortwave net flux 
anomaly at the surface (W m-2}, (c) the surface temperature anomaly (K), and (d} the precipitation anomaly (mm/day). The dark blue 
dashed !ine and light blue shading show the average and range of our 50 nm experiment ensemble. The gold li ne shows our 
simulation assuming a 100nm aerosol radius. The dark red dashed !ine and pink shading show the ensemble average and range for 
Robock et al. [2007a, 2007b] (data courtesy L. Oman). The grey and green !ines show results from two 5 Tg BC simulations from Stenke 
et al. [2013] (data courtesy A. Stenke), wîth assumed aerosol radii of 50 and 100 nm, respectively. Ensemble anomalies are ca!cu!ated 
with respect to the mean of the respective control simulation ensembles. Ti me 0 corresponds to the date of the BC injection (1 
January in this study and 15 May in the ether studies). 

which are modulated by temperature gradients [Garcia and Rondel, 2008]. As explained by Mifls et al. 

[2008], the BC bath heats the stratosphere and cools the surface, reducing the strength of the strato­

spheric overturning circulation. Figure 4 shows the vertical winds in the lower stratosphere, which bring 

new air up from the troposphere and drive the poleward circulation, for the control and BC runs. The 

middle-atmosphere heating and surface cooling reduce the average velocity of tropical updrafts by more 

than 50%. This effect persists more than twice as long as in Mills et al. [2008]. which did not include any 

ocean cao ling effects. 

3.3. Global Mean Climate Anomalies 

The global climate anomalies shawn in Figure 3 respond very similarly in our 50 nm experiment ensemble 

and our 100 nm experiment; here we discuss the 50 nm calculations. The 3.6 Tg of BC that reaches the 

middle atmosphere and spreads globally absorbs the incoming SW solar radiation, reducing the net SW 

flux at the surface by ,.....12 W/m2 initially or about 8% (Figure 3b). This anomaly tracks the evolution of 

the global mass burden of BC proportionally, simîlar to those calculated by GISS ModelE and SOCOL3. 

The SW flux in SOCOL3 seems to be more sensitive to BC than CESM1 (WACCM), calculating comparable 

initial flux reductions with significantly lower BC burdens. ln contrast, GIS$ ModelE and CESM1 {WACCM) 

have similar sensitivity, producing very comparable flux anomalies in years 4 and 5, when the global mass 

burd ens match most closely for the two models. After 10 years, our calculated SW flux anomaly persists at 
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Figure 4. The time evolution of the tropicallower stratospheric vertical wind (mm/s) is shown for (a) the control, (b) the 50 nm 
experiment, and (c) and the experiment minus the control. Values are ensemble averages for latitudes 22"5 to 22•N. The horizontal 
axis shows ti me in years. The left vertical axis shows pressure in hPa, and the right shows approximate pressure altitude in km. 

-3.8 W/m2, comparable to the maximum forcing of the 1991 Mount Pinatubo volcanic eruption [Kirchner 

et al., 1999]. This is 2.7 times that of the flux anomaly calculated by GISS ModelE, with 2.0 times the mass 
burden. SOCOL3 fluxes have returned to normal after 10 years as BC mass burdens become insignificant. 

CESM1 (WACCM) takes twice as long (20 years) to do the same. 

Our calculated global average surface temperatures drop by ....... 1.1 K in the first year (Figure 3c). This 

response is initially slower than that calculated by the GISS ModelE, due to the large initial rainout, but 

comparable to SOCOL3. The initial temperature anomalies for the three models correspond proportion­

ately to their initial SW anomalies. Our temperatures continue to decrease for 5 years, however, reaching 

a maximum cooling of 1.6 Kin year 5, 2-2.5years after GIS$ ModelE and SOCOL3 begin warming from 

their maximum cooling of comparable magnitude. After a decade, our calculated global average cooling 

persists at "'1.1 K, two to four times that calculated by GIS$ ModelE and SOCOL3. For CESMl(WACCM) 

and GISS Madel E, this difference is roughly proportional with the ratio of mass burdens calculated. Our 

calculated cooling lags the recovery in mass burden and SW flux, however. Global average temperatures 

remain 0.25-0.50 K below the control ensemble average in years 20-23, after SW fluxes have returned 

to the control range. The thermal inertia of the oceans, which have experienced more than a decade of 
prolonged cooling, is responsible for much of this lag. 

Precipitation rates drop globally by "'"'0.18 mm/day within the first year after the conflict. This 6% loss 

in the global average persists for 5 years, du ring which time our calculated response is not as strong 

as that calculated by either GISS ModelE or SOCOL3. The fairly constant precipitation anomaly that we 

calculate over the first 5 years is explained by the opposing trends in surface temperature and SW flux 

over this period, which tend to cancel each other out. ln year 5, however, precipitation drops further as 
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temperatures continue to fait reaching a maximum reduction of 9% in global precipitation wh ile precip­

itation in the other two models is in their second year of recovery. At the end of a decade, our calculated 
global precipitation is still reduced by 4.5%, and more than five times the reduction calculated at that time 
by GISS ModelE or SOCOL3. After 26 years, global average temperature and precipitation both remain 

slightly below the control ensemble average. 

3.4. Ocean and Sea lee Response 

As Figure 5 shows, sea ice extent expands significantly over the first 5 years in the Arctic, and the first 

10 years in the Antarctic. Sea ice extent is defined as the total area of ali surface grid points in the ocean 

80 --------------------------------------------------------------·-·---------

~ 
~ 60 

-SH 

Q) 
Ol 

-NH 
c: 
..ê 40 
Q 

E 
~ 20 

~ 
0 

0 4 8 12 16 20 24 

lime (years since BC injection) 

Figure 5. Change in sea ice extent (%) for the 50 nm experiment is shown 
relative to the control. Sea ice extent is defined as the area of ali sea surface grid 
points with ice fraction greater than 15%. The red line shows the ensemble 
average anoma!y for the Southern Hemisphere. The blue li ne shows the same for 
the Northern Hemisphere. Shading around each li ne shows the range of the 
experiment ensemble runs with respect to the control ensemble average. The 
horizontal axis shows ti me in years. The vertical axis shows relative change in ice 
extent a rea, 100% x (experiment- control}/control. 

mode! with sea ice coverage greater 

than 15%. Beth hemispheres expe­
rience an earlier onset of sea ice for-

mation in the autumn, as revealed 
by the seasonal maxima, consistent 
with Stenke et al. [2013}.1n the Arc­
tic, sea ice extent increases peak at 

10%-25% in years 4-7. Antarctic sea 
ice extent peaks at 20%-75% larger 
than the control ensemble in years 
7-15, and re mains 5%-10% larger 

throughout the years 20-26. These 
vast expansions of sea ice affect not 
only transfer of energy between the 
atmosphere and the oceans but also 

enhance planetary albedo, further 
cooling the surface by retlecting more 

sunlight to space. Expanding sea ice 
would also have large impacts on 
ocean life, strongly impacting the 
range of organisms that are in equi­

librium with the current climate [e.g., 
Harley et al., 2006]. 

We also fi nd that the upper layer of the ocean experiences a prolonged coolîng that penetrates to hun­
dreds of meters depth. Figure 6 shows the monthly global average ocean temperature anomalies at vari­
ous depths for the 50 nm experiment ensemble, including ensemble variability, compared to the control 

ensemble average. As the figure shows, average cooling exceeding 0.5 K extends to 100 m depth through 
year 12. The upper 2.5 rn of the ocean has the same heat capacity per unit a rea as the whole depth of the 
atmosphere [Gill, 1982]. Hence, this significant cooling down to 100 m depth creates a long-lived ther­

mal deficit that maintains reduced surface temperature for decades. The temperature response takes 
longer to penetrate to deeper waters, with temperatures at 1000 m continuing to drop for ali 26 years 
simulated. 

3.5. Stratospheric Ozone loss 

The absorbing BC not only cools the surface but a Iso severely heats the middle atmosphere (Figure 7). As 

in Mills et al. [2008], we calculate initial global average temperature increases in excess of 80 K near the 
stratopause (50-60 km). As in Robock et al. [2007b], we calculate global average stratospheric heating in 
excess of 30 K for the first 5 years. Figure 7 a Iso reveals the surface cooling discussed above, as weil as a 
cooling of the atmosphere above the BC layer, consistent with Robock et al. [2007b]. 

As in Mills et al. [2008], we calculate massive ozone loss as a consequence of these extreme stratospheric 
temperatures (Figure 8). Consistent with that work, we calculate a global average column ozone loss of 

20%-25% persisting from the second through the fifth year after the nudear war, and recoverîng to 8% 
column loss at the end of 10 years. Throughout the first 5 years, column ozone is reduced by 30%-40% at 

mid latitudes and by 50%-60% at northern high latitudes. 
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Figure 6. The time evolution of the global average ocean temperature 
anomaly at various depths is shown. The !ines show the monthly average of the 
experiment ensemble temperatures minus the monthly average of the control 
ensemble. Shading a round each llne shows the range of the experiment 
ensemble runs with respect to the control ensemble average. The horizontal 
axis shows time in years. The vertical axis shows temperature in K. 

As Mills et al. [2008] discussed, this 

ozone loss results primarily from two 

temperature-sensitive catalytic Joss 

cycles involving odd oxygen and odd 

nitrogen, which accelerate at high 

temperatures. ln addition, analysis of 

our current results shows that heat-

ing of the tropical tropopause allows 

up to 4.3 times as much water vapor 

to enter the lower stratosphere. The 

enhanced water vapor has a twofold 

effect on depleting ozone. Photolysis of 

water vapor produces bath odd hydro­

gen and excited-state atomic oxygen, 

0(1 D), depending on the wavelength of 

dissociating sunlight. 0(1 D} is responsi­

ble for the production of odd nitrogen 

in the stratosphere via reaction with 

N2 0. Odd hydrogen has its own cat­

alytic cycle destroying ozone. We calcu­

late that odd hydrogen in the tropical 
lower stratosphere is enhanced by fac­

tors of 3-5.5 over the first 2 years after 

the nuclear war. Similarly, O(l D) is enhanced in the same region by factors of 4-7.6. OC D) is not the major 

loss mechanism for N:zÜ in the stratosphere, however, and N2 0 levels are initially slightly elevated in the 

tropical stratosphere, likely due to uplift by the initial rise of the plume, as described by Mills et al. [2008]. 

Subsequent slowing of the stratospheric circulation produces reduced N20 levels, as increased age of air 

results in increased chemicalloss. 

Ozone production rates are highest in the Tropics, where !osses are dominated by transport of ozone to 

higher latitudes. As air is transported poleward, the chemicallosses accumulate, leading to higher col­

umn losses at higher latitudes. At southern high latitudes, ozone !osses are mitigated by the elimination 
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Figure 7. The time evolution of the vertical profile of global average temperature anomaly is shown. Values are for the SOnm 
experiment ensemble average minus the control ensemble average. The horizontal axis shows time in years. The left vertical axis 
shows pressure in hPa, and the right vertical axis shows approximate pressure altitude in km. Contours show temperature anomalies 
in K. 
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Figure 8. The ti me evolution of the change(%) in zonal mean column ozone is shown. The change in the SOnm experiment 
ensemble average is shown relative to the control ensemble average: 100% x (experiment- control)/control. The horizontal axis 
shows time in years. The vertical axis shows latitude. 

of the seasonal Antarctic ozone hole, which normally results from heterogeneous chemistry occurring on 

polar stratospheric clouds (PSCs) only at the extreme law temperatures present in the Antarctic strato­

sphere. We do not include effects of heterogeneous chemistry on BC aerosol, which is less understood 

than chemistry on sulfates and PSCs. 

3.6. Changes in Surface UV Radiation 
We used the TUV {tropospheric ultraviolet-visible) madel [Madronich and Flocke, 1997] to calculate the 

impacts of this massive ozone loss on fluxes of damaging UV radiation reaching the Earth's surface. TUV 

simulates the attenuation of sunlight on its journey through Earth's atmosphere. The madel has been 

used to study a wide range of tapies including chemistry of the remote [Walega et al., 1992] and urban 

atmosphere [Castro et al., 2001], chemistry within snowpacks [Fisher et al., 2005], incidence of skin cancer 

[Thomas et al., 2007], methane emissions from plants [Bioom et al., 201 0], and potential changes to UV 

resulting from asteroid impacts [Pierazzo et al., 201 0] and geoengineering [Ti/mes et al., 2012]. The method 

used in this study is based on that described by Lee-Taylor et al. [201 0]. 

We used TUV to calculate UV fluxes for clear sky conditions, based on the monthly average column ozone 

and absorbing BC distributions calculated for the control and experiment ensemble averages of our 

CESM1 {WACCM) runs. To reduce computational overhead, we precalculated lookup tables of UV variation 

with respect to ozone, solar zenith angle (8), and surface elevation, using the full80 km atmospheric 

column considered by TUV. We then constructed global distributions of UV from the modeled WACCM 

ozone distributions using Beer's law to account for the slant-path absorption by the stratospheric BC, 

performing the calculation daily to account for varying a. We express the monthly averaged UV results in 

terms of the international UV Index (UVI) [WHO, WMO, UNEP, and ICNIRP, 2002], which weights noontime 

UV fluxes by an "action spectrum" to account for the wavelength dependence of the effectiveness of solar 

radiation at causing skin damage [McKinlay and Diffey, 1987]. 

Figure 9 shows UVI in the peak summer months of June for the Northern Hemisphere and December for 

the Southern Hemisphere. The World Health Organization recommends that sun protection measures be 

ta ken for UV indices of 3 and above, and characterizes UVI values of 8-10 as "very high," warranting extra 

protection measures to avold exposure to sunlight during midday hours. UVI greater than 11 is consid­

ered "extreme." We calculate UVI increases of 3-6 throughout the mid latitudes in summer, bringing peak 

values off the charts at 12-21 over the most populo us regions of North America and southern Europe in 

June. We fi nd similar increases for Australia, New Zealand, southern Africa, and South America in Decem­

ber. Skin damage varies with skin type, wîth bu rn times înversely proportional to UVI. Hence, a moderately 

fair-skinned North American who experiences a painful, notîceable sun bu rn after 10 min in the sun at 

noon in June for a UVI of 10 would receive an equivalent level of damage after6.25 min for a UVI of 16. 
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Figure 9. UV index in June (left) and December (right) is shawn for the control (a, b}, the experiment (c,. d), and the experiment 
minus the control (e, f). Values are ensemble averages for year 3. 

Stenke et al. [2013] calculate similarly dramatic increases in UV radiation due to ozone loss. They a Iso 

report that the attenuation of solar fluxes from BC absorption was significant enough in high-latitude 

winter to reduce UV levels by 30% when they are most needed for vitamin D production. ln contrast, we 

do not fi nd that BC attenuation is sîgnificant enough to offset the UV increases from ozone loss. 

The calculations shown in Figure 9 include absorption of UV by the BC, but not scattering, which presents 

an additional source of uncertainty. We performed a sensitivity test at 305 nm using a nominal single­

scattering albedo of 0.31 for a 1 km depth soot layer centered on 27 km and a total ozone column of 

200 DU. We calculate that BC scattering produces small reductions in ground-level UV irradiance, rang­

ing from 4% for overhead sun and soot optical depth of 0.05 to 12% for() of 88" and soot optical depth 

of 0.1. Hence, scattering would only marginally offset the 30%-100% increases in UV irradiance that we 

calculate for summer in the extratropics. 

3.7. Effects on Vegetation and Agriculture 
The severe increases in UV radiation following a regional nuclear war would occur in conjunction with the 

coldest average surface temperatures in the last 1000 years [Mann et al., 1999]. Although global average 

surface temperatures would drop by 1.5 K (Figure 3c), broad, populated regions of continental la nd masses 

would experience significantly larger cooling, as shown in Figure 10. Winters (JJA) in southern Africa and 

South America would be up to 2.5 K cool er on average for 5 years, compared to the same years (2-6) in 

the control run. Most of North America, Asia, Europe, and the Middle East would experience winters (DJF) 

that are 2.5-6 K cooler than the control ensemble, and summers (JJA) 1-4 K cooler. 

Similarly, the 6% global average drop in precipitation that persists through years 2-6 {Figure 3d) trans­

lates into more significant regional drying (Figure 11). The most evident feature is over the Asian monsoon 

region, including the Middle East, the lndian subcontinent, and Southeast Asia. Broad precipitation reduc­

tions of 0.5-1.5 mm/day would reduce annual rainfall by 20%-80%. Similarly, large relative reductions in 

rainfall would occur in the Amazon region of South America, and southern Africa. The American South­

west and Western Australia would be 20%-60% drier. Robock et al. [2007b] predict a broadly wetter Sahel 

region as a result of a weaker Hadley circulation. Stenke et al. [2013] do not fi nd such increased precipita­

tion, and nor do we, despite sorne increase in precipitation near Mo rocco. 

Following Robock et al. [2007b], we have calculated the change in the frost-free growing season, defined 

as the number of consecutive days in a 1 year period with minimum temperatures above O"C (Figure 12). 
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Figure 10. Change in surface temperature (K) for (a) June to August and (b) December to February. Values are Syear seasona! 
ensemble averages for years 2-6, experiment minus control. 
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Because our globally averaged surface temperatures continue to cool until year 6, we show the average 

change in the growing season over years 2-6. The length ofthe average growing season is reduced by up 

to 40 days throughout the world's agricultural zones over these 5 years. This is similar to the results that 
Robock et al. [2007b] report for their first year, with significant regional differences. We find more signif­

icant decreases in Russia, North Africa, the Middle East and the Hi ma layas than the previous study, and 

somewhat smaller effects in the American Midwest and South America. 

The land component in CESMl (WACCM) is CLM4CN, a comprehensive land carbon cycle mode! [Lawrence 
et al., 2011]. CLM4CN is prognostic with respect to carbon and nitrogen state variables in vegetation, litter, 

and soil organic matter. Vegetation carbon is affected by temperature, precipitation, solar radiation (and 

its partitioning into direct and diffuse radiation), humidity, soil moisture, and nitrogen availability, among 

other factors. We calculate an average loss of 1 1 Pg C from vegetation (2% of the total), which equates 

to an increase in atmospheric C02 of about 5 ppmv (S x 10-6 molec/molec air). We also note a significant 

(42%-46%) increase in C loss from fi res in the Amazon over the first 8 years in two of our three 50 nm 

experiment ensemble. The third run showed Amazon fire loss 13% higher than the control average, but 

within the variabilîty of the control ensemble. Our runs do not account fort he atmospheric effects of C02 

or smoke emissions from the land component, but the smoke from the Amazon-kindled fires would be a 

positive feedback that would enhance the cooling we have found. 

4. Discussion 

Pierazzo et al. [2010] reviewed literature considering the effects of large and prolonged increases in 

UV-B radiation, similar to those we calculate, on living organisms, including agriculture and marine 
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Figure 11. Changes in (a) absolute (mm/day) and (b} relative (%} surface precipitation. Values are 5 year seasonal ensemble averages 
for June to August, years 2-6, experiment minus control. 
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Figure 12. Change in frost-free growing season in days for (a) January to December in the Northern Hemisphere and {b) July to June 
in the Southern Hemisphere. Values are 5 year seasonal ensemble ave rages for years 2-6, experiment minus control. 

ecosystems. General effects on terrestrial plants have been fou nd to include reduced height, shoot mass, 
and foliage a rea [Caldwell et al., 2007]. Walbot [1999] fou nd the DNA damage to ma ize crops from 33% 

ozone depletion to accumulate proportionally to exposure time, being passed to successive generations, 

and destabilizing genetic li nes. Research indicates that UV-B exposure may alter the susceptibility of 

plants to attack by insects, alter nutrient cyding in soils (induding nitrogen fixation by cyanobacteria), 

and shift competitive balances among species [Caldwelf et al., 1998; Solheim et al., 2002; Mpoloka, 2008]. 
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The ozone depletion we calculate cou Id also damage aquatic ecosystems, which supply more than 30% 
of the animal protein consumed by hu mans. Hiider et al. [1995] estimate that 16% ozone depletion could 
reduce phytoplankton, the basis of the marine food chain, by 5%, resulting in a Joss of 7 million tons of 
fish harvest per year. They a!so report that elevated UV levels damage the early developmental stages of 
fish, shrimp, crab, amphibians, and other animais. The combined effects of elevated UV levels alone on 
terrestrial agriculture and marine ecosystems could put significant pressures on global food security. 

The ozone loss would persist for a decade at the sa me time that growing seasons would be reduced by 
killing frosts, and regional precipitation patterns would shift. The combination of years of killing frosts, 
reductions in needed precipitation, and prolonged enhancement of UV radiation, in addition to impacts 
on fisheries because of temperature and salinity changes, could exert significant pressures on food sup­
plies across many regions of the globe. As the January to May 2008 global rice crisis demonstrated, even 
relatively small food priee pressures can be amplified by political reactions, such as the fearful restrictions 
on food exports implemented by lndia and Vietnam, followed by Egypt, Pakistan, and Brazil, which pro­
duced severe shortages in the Philippines, Africa, and Latin America [51ayton, 2009]. lt is conceivable that 
the global pressures on food supplies from a regional nuclear conflict could, directly or via ensuing panic, 
significantly degrade global food security or even produce a global nuclear famine. 

S.Summary 

We present the first simulations of the chemistry-climate effects of smoke produced by a nuclear war 
using an Earth system mode! that includes both stratospheric chemistry and feedbacks on sea lee 
and deep ocean circulation. We calculate impacts on surface climate persisting significantly longer 
than previous studies, as a result of severa! feedback mechanisms. First, BC absorbs sunlight, heating 
amblent air, and self-lofts to the upper stratosphere, a region treated with greater vertical resolution 
in CESM1 (WACCM) than in the mode! used by Robock et al. [2007b]. Second, the BC spreads globally, 
absorbing sunlight, which heats the stratosphere and cools the surface. This has the effect of reducing 
the strength of the stratospheric circulation and increasing the lifetime of BC in the stratosphere. Third, 
the reduction of surface temperatures cools the upper 100 m of the ocean by >0.5 K for 12 years, and 
expands ice extent on sea and land. This lends inertia to the surface cooling due to both thermal mass 
and enhanced albedo, causing recovery in surface temperatures to lag the recovery in BC by a decade or 
more. As a result, we calculate that surface temperatures remain below the control ensemble range even 
26 years after the nuclear war. 

The global average temperature increase in the stratosphere following the BC injection initially exceeds 
70 K, and persists above 30 K for 5 years, with full recovery ta king two decades. As in previous studies, this 
temperature increase produces global ozone Joss on a scale never observed, as a result of severa! chemical 
mechanisms. The resulting enhancements to UV radiation at the surface would be directly damaging to 
human health, and would damage agricultural crops, as weil as ecosystems on land and in the oceans. 

These results illustrate sorne of the severe negative consequences of the use of only 100 of the smallest 
nuclear weapons in modern megacities. Y et the United States, Russia, the United Kingdom, China, and 
France each have stockpiles of much larger nuclear weapons that dwarf the 100 examined here [Robock 

et al., 2007a; Toon et al., 2007]. Knowing the perils to human society and other forms of !ife on Earth of 
even small numbers of nuclear weapons, societies can better understand the urgent need to eliminate 
this danger worldwide. 
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ANNEx 12- J. Ainslie, "United Kingdom" in Assuring Destrnction Forever: Nuclear 
Weapon Modemization Around the World, Reaching Cri ti cal Will, 2012, p. 68. 
Available online at 
http://www.reachingcriticalwill.org/images/documents!Publications/modemization!as 
suring-destructi on-forever. pdf 
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ANNEX13 
ANNEX 13- The Strategie Defence Review, pub li shed on 8 July 1998 Cm 3999 

Trident submarine. HM$ VICTOI'!tOUS, en !liais. 

63. Similarly, we must judge our weapons requirements againsllhe WOts! circomstanœs thal 
we mlght face Olier Trident's Rfe, oowever remote !hey may seem loday. The credlhi!ily of 
deterrence also depends on retalning an oplfon for a limlted strike !hat woo!d nol aotomalicalty 
lead to a full scale noclear exchange. Unlilœ Polatis and Chevaline, Trident mus! a!so be 
capablé or perlorming !his 'sub-slrateglc' ro!e. 

64. Against thls background, laking into oocount Trident's greater accoracy !han Polaris, !he 
Revlew has conc!uded !hat we nead a stockpife of tess !hen 200 operatfonally avallab!e 
wameads. This ls a reduci!On of a lh!rd from lhe maximum of 300 announéed by !he previous 
government and represenls a reduction of mere !han 70% in the potenllal e~plos!ve power of 
the deterrent sinoo the end of the Cold War. 
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ANNEx 14- Ministry ofDefence, Statement on the Defence Estimates 1995, Cm 
2800 (HMSO: London, 1995), 
https :/ /www .gov. uk/ govemm ent/upl oads/ system/upl oads/ attachm ent data/fil e/273 3 24 
/2800.pdf 

re_~tü)'.~l_~~~t-~:~~{',:~œ~ra~{Î-~t-~:\pf~v~ 
~'~~-:~-~1l(r~~~t!o~jf~~aid&_wt~_~y2%' 
~~i>J!ti1ft:~\~1-"~:Wfi$-_'_Qriti~~w;~-ttJtt~~r;-l,'d~: 
J~_en~:~'}mW_r'~:-Ji~ ... ,.~~_-th:m: -3t_1!) -~!:k"mat ~ 
ill<"al1t{i:W:~V;a-!'.t.\-cl1f, 

et:.:·-~:)lf~=:~-~~~---_cl~~~:#t _t~-~---lj~_k~­
~~g~;~~'-~;,:~-~~_::_i.[j_~:j;~ ··vt-__ its:._rtt{t:Ji;îiÜ' 
ioo.."'ê· wM:n-:df.ctlmEta,'J.:::~- fu_w -<dk·w~.: :they 

ïutaiSt(}i>kpili! 
numi:iel'54: 

Studpüi!'.ex~~~~ 
pâW't!.t 

~Si\{l~v--_~_t,_:f~_-~rit-~~s,:"n:~~:h'î)~:r_ 
-~~~-~-~~~-Tr<~.t--WfU _re~t--a:_fm."eh. 
~at;rtUe~ _ d~~~;:::~~~<_fu_- ~-:-:~..h~ 
!ioo-.:rii_~ _ :.~&._ :-.E~l~:<Wh<m _ ---~é-_--_?:t:W'::-_1} 
~-Uti~:-_;i"~~;:~~'ctl_;L~<?~~-~-­
>tnà- _ ~~i'.:r-_·_-!!_.t~r,·-_.f?.l1t-:~~t~~~:·,.-:._~­
~~~-tb:X~}·fiÎ!:~~-~-~::~~=-~W}':~~: 
~"k>J.t h~;:ri~ble 1t1·.&.e U!ltt;id.:'St:itt'S-.=~w­
_R"Us-$hl:~ 

O~ntfuai 
rt~J:m~n;;-'"% 

~f'Yimwl-nfm..i1-"i! 
pt}Wi!$ 



ANNEX15 
ANNEX 15- The Strategie Defence and Security Review, published on 19 October 
2010 Cm 7948, 
https://www.gov.uk/governmentluploads/system/uploads/attachment data/file/62482/ 
strategic-defence-securitv-review.pdf 
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ANNEx 16- Stockholm International Peace Research Institute (SIPRI) 
http :1 /www. si pri. org/research/ armaments/nuclear -forces 

Read the fù11 press nlease. 

ANNEX16 

Ovcrall im'cntorics art cltdiuing, prinhlrily dut- to Ù1t- United States ilild Russ:ia tontinulng the drawdmm 
of thcir nudear antn-als as a result of the Trf;al-)· oh Mea:sttl"(';S. for the Funhcr fu:dnçtÎOti and Limitation of 
Strategie OffcŒ_àvc Arms (New STAKI) imd unilateral rcduction'i., But the paçç- of rf-ductiom appt an to be 
:Mowing tomplln'd v.--îth a de-cade ago. At tht; $1hlc timc, all the nudt.>~1t~armtd $tatcs ün: itmdernizing thcit­
remaîniug nudear fortes and appcar d(!tt:rmintd to tetaln .sizcable nudear ll.t'Scnal" lOr the t~t-ablc 
fixture. 

The USA and R.Itssia conûnut t6 rcQuç_t thcir at's{':Dals but at a slowt:r pâœ tfum a d•~t:ade ago and ha-,."t­
t..\.--t~rtsivç modtrnizatiou p.togr-atm urtdcnva.y fw thcir rtmalning nudear ddi.,,~. system~, warhctu:l~ and 
production fadliti-cs. The nudcar ~~li of the mbcr s.mallc:.r nudear~armcd states arc c;nmid~;;rahly 
smailct, but aU are dther dcv-eloping or clcploying ntw wcapous or have announccd thei:t intrntion to do ~o. 

RrJiable infortnatioil on the si.-<t.tus of tht nudear anenah: and tap;thillties of tht uudcaNiriued statc~ varies 
nJnsidcrably: Tht USA ha.."i disrJoscl substanùal infortnation about its stockpile and furets, ârtd the UK aüd 
France: have alm dcdartd wnu· infbrmariun. Rus:~ia rclmcs. to -dhdose the dt:tailccl brt:akdown of hi;, forces 
counted uüdtT the New ST.AKf trcaty (e\c-<cn though it sharts the information with the USA.}, •md the US 
Gm'C.rilnltnt ha.'i. iitopptd releasing dctailcd informatioil about Rus~-ian artd Chintst nudear fOrces. 

China, Indh incl Pakistan an:: the oi1ly iltlcka.r \"'eapùh si."ltcs that arc -txp-anding thdr nuckar -arstnab~ 
whih; L~r;.td appt-ars to lw waiûng to :'$CC how the .situation ln Iran dc-..·dops. Thcre is att t'inct::~rirtg tonsc.t"tim 
in the -txptrt toîmrtt,mity that North Kon:a has pnxluccd a smaU numbct of nudcat wtapoü .. ...,_ as distinct 
from ruditnenta.ry nudear aplosivt deviees. 

World nuclear f'orce•,January 2014 

/\ll estimatc..~ arc appttt.xirnate. 

Country 
Year of :first nuclear Deployed Other Total 

test warheads• warheads lnventory 
United State-s 19·15 1920 5:!80 73(10 

Rus.·ria 1949 160C 6400 80(Kl 

Unit-cd Kingdom 1952 16!l 65 225 
France 196( 290 !() 300 
China 1964 .. 25() 250 

lndia 1974 .. 9\Hl(l 90-·!!0 

Paklstan 1'99"8 -· HKH20 .. 1CWH20 
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The Minista- for Ch·û Socicly (~ti- Rob \''iîstm)~ The âlbfuet Office w;~ lü r~ that a 
-tash àdvâlli-e from th<! C&ntfns.i!ru:ks Fend~ bœn sou_ght for th.:: Uk SwL~.e~ AutMrlty 
(il:ferri!d to ID> the Ststîs..ti.:s Boorrl ID the Slmis:tio; ~ Re.jti.,.ttrutitm Sen.rk.--e Mt 2007). The 
-liÎ'lll!Di:.'C Js ·r~qulrcd ln Œda to ~tt!e ID~tt.erial Îiàbiliciu 'arisin~ fu"l'm m iinticipak~ reduction of 
thé y-t:M end crt:ditor balance~ 

Plltliart..t:ntru"y .:ii.N"f\<~id fnr :additlnoot res:~ of.ù-5,00o w~i k scught ln Ji .s:upptcmentru; 
e.sti.mai.e- for tht: Stati$tlcs BJXll'd. F-c-ndîn~ thal ~n-:d. wgcut -t-xpimdimœ est:imatcd at 
!14.249 ,tlt."'I -MU~ met by repayi.:ihlt: cam adv.anù.~ from the Cc,nt!n~n.:lts Pund~ 

(t!CWS20Sj 

TREASUR.Y 

The f""IWUlri:al ~çrelary Ln tit~_Tnarury (~fr David GauJuù: A double ta:utinn agree:mcntand 
p-roiocol ~ith Crootia was s~d oo l5Jam:ruy :Mi ;t Th!! ~xt of th!! -.a~i:.fmeontmH! proiuctr1 bas 
bL"im depŒited ln the Ubrmies -uf !xith ftüuse:~ and mude a•t::Ùlahk- oo f.L'\:1 Rcve:mw- and Ctt.'ltmns • 
website.'th,e k~'\t w~n hé s:hedukd. to .a dra(l Ordc-r in Cuuru:H and tald bdhre the Hnus (1-f 
Commuru; ln ~ étlUJ:5e. 

[HCWS2iJ9! 

2ll Jan lllH ' Colmm! 4WS 

DEFENCE 

Th~ Sttntary ~ Stat~ for -tnfen:Çe -(Michael Falîon):: As fMi1 of lUs $la~mrnt ôn tin::: ;tttakg!e 
dd~ncè aM s;..,""'Curlty rl!vie''' (SDSR) 1.1n t-9 Oetober -10-10., my right hbn. Frl(!rid t-hi! Prime Mîntskr 
-.mnaunced Umt \\'é nad re\'icws!d oor nuckar tktèlT4.'11C-e r..:qWr~nti'. H.z CM.<i.'lude-rl !hat Wt: .eoofd 
ddiv;;:-r a crtillbk: nudear deterrent wlth .a ~nwîicr n!ll0!1!!at W-t-llpôtlii ea:pai:»t-îty md W()uld 
inc.arporat.: the!iè reductitlU~ init'l thé .emti.."nt d-epfuyed c~mty ami tbe future su~r detcrr((ni 
prov..unmr~ The :numbet of dcploy>td w.atbJtl!lrls oo élat:lùnbmarine woofù be t<:Ûlli.~d from 48 to 

MJ~ the uambe-r of qJttruio-nal mls.:!ik;;, in tht:i \-'Mtguard dass b::illistk mh-~lc- submarlncs (SSB_r...J 
would he n:dili."ed tu oo 'ffii._WI! iliil:n dght; and w.c ""'m.id redu..:.:: the- numk.r 'fit ~lli.':!naiiy 
avaihtbk warbeads trn-m fi-~'er tlt:in 160 tn no ill!}fé th an i20. 

11te thén Sem: bry of Smte -tor lkfuru::c. my rigbt bun. -Priend the. -M~ for N·onn So.tne'fSét 
{Liam Fol.), rumouoc~d tn the &use -o.n -t<> 1une- 2:0 t î. Ojjkial Re-]hm~ ctJ-l:umns 50-S:iWS, that the 
progrn.mme fnr .impiementin-g -W. 2010 SDSR W1.'1rhenrl r-ëdu~Zclml$ boo: ..-!ommctH.:W. 
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-det-errent b-.as4d on ,;;ontinoous ai-se:â ~:.m.mt."e, and of cm.its:C: we want iü provi&::. if in :thé most 
.Cùst-(!-tl"et~ve w~y opt~.sibk. ~~~ ,v.hen hé readi 

l\trehacl Falmru 1 rlllnk tlliit thé Rn.~ \\>'m be grakfiD to the Mn. -Gentleman -f{}t c-iarl(y:ln,c thai 
he is Jilin oommi'!h!d itl& ~onti:Doous i:rl:~:re-a ~nt.l h~ ~hat hi! \\1-ii send a 0..){1}' of Hms:e 
Wi1:1.Ù!\ iù tbè le>lid~ ~,fth.:: Opp1.15iti.on. ih"l thal: thi!re -can oo loogt-r he MY lin!er.ID-~ doobt in 
S!:~nîaru:l about whethè't Of nru: thls is a ctmti.auous at--sea dderr-tnt. 

Mr Sptibr: ".fk right ih"1:n. Gentleman t,, puffing up a Sh."'fting Juno~reen tM- the Oovcrnment·~ 
pMitîoo. il."l numy of hiii Bad-~-ch ùllk~u.t-:S. kno'v.. He: taiks: of e~alititH'i5l. :H~ Û> not $etting oo 
wi!b this M2us-\'! he Î<i :in an unboly .coaiitl.M willl the Uber.a! Derrillti1Jts. -wh<D .are prevenrlng Mm 
from iilldns; :actkrn. H>t:- is msking a g~ .show f.lf k. buL mt he sa ys th;U he ls beln~ e-ie.ar~ ki hlm 
now be: de ar tu the .Housi':'~ 

Michad F'aJioœ ·the righi OOn. Gent~- anticl}YJ:tes :me-. hct.~tt.<& 1 nt'l-W want in turn-imked~ I 
think wc an naw w:rmt tn t:um-to the po-siDon of the- Ukrul DemeçrJlls:_ On nne band, the Liber&! 
lkm.ocrats hâv~ Wd ihat they wiffit f.) ~nd hlnioos t~ 

and t-o il-lake ù"Ut-dct1!rreni pan tinte. 'I'lu!y have alro c.ornmltied therosd'l<t's:-at tbcir mü6i reœnt 
oonfere:nce~tn altowin,g our sllbm:arlncs to g~l tü s.ea with oo~d P.ll:sstft$;. 1'hosl! w~luid be 
JH'fintk$5 patrols~ and thiat Î.'i a pt:J:În:tiess nu~:k-lu deterrent pt11icy. The.rc .are no t-iber.il i:kl!JIW)crai'> 
in the Minis!ry of Dd-enct~ and ~!bi: t'act that the-y Mv.:- OOttpt-e:d SU~:h A ri.!cli::WSS and~ fraakly, 
da~c:r.nw ~pproacl!. t-xpl:ains why. 

T'hi;.~:; country f'.ai.l!s the thr-eat. -of nuct.:ar hhu:::kmitil from rogue sin~"'- It ls thct.ef-ote co-ntemp-t!hie 
-for the &"mtùm nationai:l"lts or tM Llbt-rni Democr..tti to suggest that they might use- the uitimat'i! 
~_antnr ôf uur_ fr«dom and in~!!tlce a'i so~ kJOO t1f bargaintng .~.mlp in soox grubby 
'1!!"-tltlîOOn deal. To put it :moro s-hnply~ î-t is anly tht Con~en<a:th.-e- pany that wm. nl:!t gambie: ·v,1th the 
5ct:Urity n.f the lltiti~h -~opte. 

Dr .luli:m Lewis' Wbilc mo S="'ary of Stllte is deol~ wilh the Llh:rall:ltmùcms-only two 
üf \\'hem lseè ~n t:hr: Cbamf:.tr toda y-will ~ oonfirm thiN a pùlky il'f sendins uuarmed 
:Submari~s tl1 sea. and '\\;tillms f;or ~ eris:is t<J) arl!!it. then sendin_g t:llèm b&L-'t fu port rn he- œamled 
\1.-1ille ~ ..:-ncmy- stands idly by, is-1tetu.any more -di:inge:r:nus tltln a poficy t.1f k:eep-Lflg the: ni -m part 
ali al-nn~? Witt he- also .cunfum that thcre will ne-ver a;:atn be a deal b:twem the Ccmsen1:1tives and 
the Liberal i)..,""m{{Cfiit~ in dda.y the ma!ngnrtc -d.eelsilm, as ~re ~115 in 2{)1{);! fiat is li~thi:ng 
with which he- hlMilli14'hlng to do, but whi.ch sbould :11ever- haY-e b«n aliuV~;'èd to happm. 

MJcliaelt•alloul tet fTh!. as;s:ure my bun. Frltnd~ in re~nsi:: tu his fust polnt that weo are not 
piannin_g to m>lke fumre de-ai:i- or any kînd with the Hb~!ai D-ftnUCF.lls. On the ~--rmttary~ w--e Mp:é t'l:i 
be' rdumtd. in May with iin -.absoiutc m.ajorlly thDi will -œ&ton: defence pülky to tM bands ~lf :a 
Ctu.l>.'i~ .. Tv-ative GoverruncnL As for my him. 
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by fJ billion whlle social security expenditure has increased in real terms by ±:29 billion? That is 
more than the entire- defence budget. 

If the Chancellor must look (or areas ln which t() eut exp$'1dltl..tte, shoufd not hè look first at the abuse of soàai securlty? 

Hr. Rt1kind: I do not Wlsh tn comment on what the appropria te leve.! of social Sêû!rlty expenditure- sMuid be. One can point to tM effectlv.é 
way in which tM Govemment have been teSponsible fot the defence of the rea lm during the past 14 years. Consei'V1'ltive Gcvètnments have 
ne~ trèaied detente lîghtty, and I be!feve that they never wlU. 

The Whlti!: Papér has <!Iso contlrmed our commltment to ma!ntainlrrg an effective long-.terin sub·strategiC nt~dea; capab!iity. ! told tne House 
soma montils ago that we werè conslder1ng how best t-o provlde this onœ thè WE177 free-fall homb is wlthdrawn from servfœ. Our 
considerations were; compfeted d!Jring the n~cess, and I am able to annoonce our eor.duslons today. 

A sub·si:ratégh: tapablllty remalM necessary, beœuse a potentlal advers.<~ry mlght -gambie, onder certain cln::umstanœs, 01'1 our reluctance to 
laund1 an <111-out stratégie nuc!eat strlke ln re:spon~ to his aggrnssïon. lt is vital, the.refo-re, tMt we possess the abilitv to undertake more 
llmited nuclear action, tO be ablé to -de!lver an Uru:Q:Uht~Xa! message to an aggressor that he must cease hiS a;ggres!>lon and withdraw or faœ 
the rlsk of eVéf'i greater damage. A :sub·strategic capablllty forms an essèntial tink be.tween convention <Il arld strategie f.orœ:s, as part of our 
de;n- demonstration that aggre:ss!Ofl. of any klnd l.s: not a ratlonal option. 

The United l<îngdorn's sub~strategic capabilîty ls cUtrently provided by the WE177 bomb arrled en Tornade dua·l~pabie airerait. 1n the mld 
to tate 19SOs, we saw thé need to enter lnto the early development of a sophlsticated stand-off weapon whlch wou!d be able tc- penetrate the 
lncreaslngty effective War:saw pact defenœs, <!nd whkh woutd replace thé cummt bomb. Theo type of .$:';'sl:e!TI we bégan to examine ls krtown 
as a taci:ictll air·i:O-Stirfate missile, or TASM. The :sewrlty drCl.l~éS haVé dlang!XI fundamenta!!y sirlte then. As a consequence, we have 
concl-uded th.at our prevlou:s requlrement for a new stafid'"<lff nùdear weapon capabllity J:s not a sufficiently h!gh prlodty to jtistlfy the 
prororement of a new ~udear system !n the Ct.Jrrent dn:;umstances. lnstead, we will plan, after the WE1n eventually teaves service in the 
!ol'lg term, on exploitlng the fle;db!.!ity aru::t ..::apability of the Trident system to provlde the vehlde for thé de.Hvery of Oùr sub-strategic 
deterrent. 

The Trident system is ill'ldei:éetable, reliah!e, and att\Jtate li'l its deiivery ar~d can carry our sub-strategic l'lS we!l as strategie œpacity at ilttle 
addltional cost. That is set agalnst what would be the hlgh cest of develcping a new system. We have no doubt that it wiH be admirab!y sultéd: 
to the Mdltlona! role. 

Mr. John Wilkinson {Ruisi1p--Northwo0d): My rlght bon. a11d learned Frlend is announdng afl eltœedfngiy important rleclslon, whidt wî!l 
effective!y end the hlstorlc rote of the RDyal Air Force as the pMmatY instrument of at lea:st sub-strai:eglc deterreoce. 

Why have. !'hê Govemment come to a different conclusion from the defence sttategist:S of Franœ, the 

12/031201519:14 



ANNEX20 
ANNEX 20- Text ofLetters exchanged between the Prime Minister and the President 
of the United States and between the Secretary of State for Defence and the US 
Secretary of Defense. The letters are reproduced in 'Polaris Sales Agreement between 
the United States and the United Kingdom' signed in Washington on 6 April1963, 
www.nuclearinfo.org/sites/default/files/Polaris%20Sales%20Agreement%201963.pdf 

'l'reaty Series No. 59 (1963) 

Polaris Sales Agreement 
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POLARIS SALES AGREEMENT BETWEEN THE GOVERNMENT OF 
THE UNITED KINGDOM OF GREAT BRITAIN AND 
NORTHERN IRELAND AND THE GOVERNMENT OF THE 
UNITED STATES OF AMERICA 

The Govemment of the United Kingdom of Great Britain and Northern 
lreland and the Govemment of the United States of America, recalling and 
affirmîng the "Statement on Nuclear Defense Systems" (') included in the 
joint communiqué issued on December 21. 1962, by the Prime Minister of Her 
Majesty's Govemment in the United Kingdom of Great Britain and Northem 
lreland and .the President of the United States of America, have agreed as 
follows:-

ARTICLE l 

1. The Govemment of the United States shall provide and the Govem-
111ent of the United Kingdom shall purchase from the Government of the 
United States Polaris missiles (Jess warheads), equipment, and supporting 
services in accordance witb the terms and conditions of this Agreement. 

2. This Agreement shall be subject to the understandings concerning 
British submarines equîpped with Polaris missiles (referred to in paragraphs 
8 and 9 of the Nassau " Statement on Nuclear Defense Systems") agreed 
by the President of the United States and the Prime Minister at their meet­
ing held in the Bahamas between December 18 and 21, 1962. 

ARTICLE II 

1. In recogmuon of the complexity of the effort provided for in this 
Agreement and the need for close coordination between the contracting 
Governments in giving effect to its terms, the two Govemments shall promptly 
establish the organizational machinery provided for in the following para­
graphs of this Article. 

2. The Department of Defense, acting througb the Department of the 
Navy, and the Admiralty, or such other agency as the Govemment of the 
United Kingdom shaH designate, will be the Executive Agencies of their re­
spective Governments in carrying out the terms of this Agreement. Appro­
priate representatives of the Executive Agencies are authorized to enter into 
such·technical arrangements, consistent with this Agreement, as may be neces­
sary. 

3. A Project Officer will be designated by each Government's Executive 
Agency with direct responsibility and authority for the management of the 
activities of that Government under this Agreement. Each Project Officer 
will designate liaison representatives, in such numbers as may be agreed, who 
will be authorized to act on his behalf in capacities specified in technical 
arrangements and who will be attached to the Office of the other Project 
Officer. 

( 1) Cmnd. 1915 
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4. A Joint Steering Task Group will be established by the Project Officers 
to advise them, inter alia, concerning the development of new or modified 
equipment to meet specifie requirements of the Government of the United 
Kingdom. and concerning interfaces between the equipment provided by the 
two Governments respectively. The Joint Steering Task Group will com­
prise the J>roject Officers (or their representatives). and principal liaison re­
presentatives, and may include selected leaders from among the scientists, 
industrialists and government executives of the United Kingdom and of the 
United St.'ltes. The Joint Steering Task Group will meet approximately 
every three months alternately in the United Kingdom and in the United 
States under the chairmanship of the resident Project Officer. 

ARTICLE III 

L The Government of the Qnited States (acting through its Executive 
Agency) shall provide, pursuant to Article 1 of this Agreement, Polaris mis­
siles (Jess warheads), equipment, and supporting services of such types and 
marks and in such quantities as the Government of the United Kingdom 
may from time to timt require. and in configurations and in accordance with 
delivery programs or time tables to be agreed between the Project Officers. 
In the first instance the missiles, equipment, and supporting services provided 
by the Government of the United States shall be sufficient to meet the rc­
quirements of a program drawn up by the Government of the United Kingdom 
and communicated to the Government of the United States prior to the entry 
into force of this Agreement. 

2. The missiles. equipment, and supporting services referred to in para-
graph 1 of this article are the following: 

a. Polaris missiles (less warheads but including guidance capsules) ; 

b. missile launching and handling systems : 

c. missile fire control systems ; 

d. ships navigation systems ; 

e. additional associated, support. test, and training equipment and ser­
vices including, but not limited to: 

(i) test and check-out equipment, specialized power supplies, power 
distribution systems and ·support equipment associated with the 
items enumerated in subparagraphs a. b. c. and d. of this çara­
graph and adequate in type and quantity to meet the requirements 
of installations both aboard ship and ashore ; 

(ii) specialized equipment including the types specified in subçara­
graphs a. b. c, d, and e.{i) of this paragraph for use in such sup­
port and training facilities as may be provided by the Government 
of the United Kingdom ; 

{iii) construction spares and· spare parts adequate in scope and quantily 
. to ensure the continued maintenance of the equipmcnt specified in 

subparagraph a. b. c. d. e.(i). and e.(ii) of this paragraph ; 
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(iv) (;t) latest available United States technical documentation includiog 
specifications, blueprints, and manuals covering the missiles 
and equipment listed in subparagraphs a, b, c. d, e (i), e (ii) 
and e (iii) of this paragraph in sufficient scope and quantity 
to cover safety requirements and permit successful transport, 
installation. operation, and maintenance by the Government 
of the United Kingdom of ali equipment purchased under the 
terms of this Agreement ; 

(b) latcst available United States technical documentation. as 
may be necessary from time to time in individual cases, to 
permit manufacture by the Government of the United King­
dom to the extent necessary for the maintenance, repair, and 
modification of the items listed in subparagraphs a. b, c. d, 
e.(i). e.(ii) and e.(lii) of this paragraph ; 

(v) services, including: 

(a) use, as appropriate, of existing support and missile range 
facilities in the United States ; 

(b) assistance in program management techniques and, in addition. 
those engineering and lead shipyard services required to en­
sure proper system integration, installation, and check-out in 
the United Kingdom ; ~o the extent required and available, 
appropriate modification, maintenance, and overhaul of the 
equipment listed in subparagraph a, b, c, d, e.(i), e.(ii). e.(iii) of 
this paragraph ; 

(c) research, design, development, production, test, or other 
engineering services as may be required to meet speci!ic 
United Kingdom requirements ; 

(d) training of naval and civil personnel in the service of the 
Government of the United Kingdom and United Kingdom con­
tractors to the extent to which they are involved in the inspec­
tion, installation, operation, maintenance, repair, and modifi­
cation of the equipment listed in subparagraphs a. b. c, d. e.(i) 
e.(ii). and e.{iii) of this paragraph. 

ARTICLE lV 

Future developments relating to the Polaris Weapon System, including 
ail modifications made thereto. by the Government of the United Kîngdom 
or the Government of the United States shaH, in the areas enumerated in 
Article III, be made reciprocal!y available through their Executive Agencies 
in accordance with the terms of this Agreement, reciprocally applied. 

ARTICLE V 

The Government of the United Kingdom will provide the submarincs in 
which will be installed the missiles and equipment to be provided under this 
Agreement, and will provide the warheads for these missiles. Close coordina­

. tion between the Executive Ageni::ies of the contracting Gov~rnmcnls will be 
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maintained in order to assure compatibility of equipmenL Information con­
cerning the hull. auxiliary machinery, and equipment of United States sub­
marines transmitted under the authority of this Agreement will be such as is 
necessary to obtain a satisfactory interface between the equipment provided 
by the two Governments respectively. This Agreement does not. however, 
authorize the sale of. or transmittal of information concernîng. the nuclear 
propulsion plants of United States submarines. 

ARTICLE VI 

1. ln carrying out this Agreement. the- Government of the United States 
will use, to the extent practicable. established Department of Defense con­
tracting procedures and existing Polaris contracts. ln any event contracts 
for production or work for the Government of the United Kingdom will be 
incorporated in or placed on the same terms as those for the Government of 
the United States. When appropriate the United States Project Officer will 
direct that amendments be sought to existing contracts and that terms be 
incorporated in new contracts to safeguard any special requirements of the 
Government of the United Kingdom in the contract subject matter which 
may arise in connection with this Agreement, for example, to provide for any 
alterations or any reduction of quantities which may be necessary. 

2. The missiles and equipment provided by the Government of the United 
States under this Agreement shaH be fabricated to the same documentation and 
quality standards as are the counterparts for the United States Polaris 
Program. 

3. The missiles and equipment provided by the Government of the United 
States under this Agreement will be integrated with the scheduled United 
States Polaris Program and will be fabricated on a schedule which will make 
the most efficient and economical use of existing United States production 
!ines. Deliveries wîll be made upon a schedule to be defined by the Govern­
ment of the United Kingdom. but which is consonant with the above fabri­
cation schedule. 

ARTICLE Vll 

1. The Government of the United States shall ensure that ail supplies 
(which term throughout this Article includes. but without limitation. raw 
materials. components, intermediate assemblies and end items) which it will 
provide under this Agreement are inspected to the same extent and in the 
same manner (including the granting of waivers and deviations) as are the 
counterparts for the United States Polaris Program. The United Kingdom 
Project Officer or his designated representative may observe the inspection 
process and offer his advice to the United States Government Inspector re­
garding the inspection, without delay to. or impairment of the finality of. the 
inspection by the Government of the United States. 

2. The United States Project Officer through appropriate procedures will 
notify the United Kingdom Project Officer when final inspection of each 
end item will take place. and will furnish a certificate or certificates upon 
completion of eacb sucb inspection stating that this inspection bas been made 
and that such end item has been accepted as having met ali requirements of 
the relevant acceptance documentation (subject to any appropriate waivers 
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and deviations). Copies of acceptance documentation and quality standards, 
together with reports required thereby, will be fumished to the United King­
dom Project Officer or his designated representative. 

3. The Government of the United Kingdom will take delivery of the 
supplies as agreed pursuant to Article X following inspection, acceptance and 
certification ·by the Government of the United States. Delivery to the 
Government of the United Kingdom shall not relieve the Govemment of the 
United States fr<lm continuing responsibility for using its best endeavors 
thereafter to secure the correction or replacement of any items found not to 
have been manufactured in strict accordance with the documentation and 
quality standards referred to in Article VI or to be otherwise defective. Such 
corrections or replacements will be at the expense of the Government of the 
United Kingdom to the extent they are not covered by warranty or guaranty or 
otherwise recoverable by the Government of the United States. 

4. The Government of the United States will use its best endeavors to ob· 
tain for or extend to the Government of the United Kingdom the benefit of 
any guarantees or warranties negotiated with United States contractors or 
subcontractors. 

ARTICLE VIII 

The Government of the United Kingdom shall indemnify and hold harm­
less the Government of the United States against any Iiability or loss resulting 
from· unusually bazardons risks attributable to Polaris missiles or equipment 
identifiable, respective! y. as missiles or equipment supplied or to be supplied 
to the Govemment of the United Kingdom under this Agreement. Unusually 
bazardons risks, for the purposes of this Agreement, are those defined by ap­
plicable statutes of the United States, or by any appropriate administrative act 
under the authorlty of such statutes, or held to exist by a court of competent 
jurisdiction. The Government of the United States shall give the Government 
of the United Kingdom immediate notice of any suit or action filed or of any 
c!aim made to which the provisions of this Article may be relevant. Repre· 
sentatives of the United Kingdom may be associated with the defense, before 
a court of competent jurisdiction. of any claim which may be borne in whole 
or in part by the Government of the United Kingdom. In procurement con­
tracts for supplies and services made pursuant to this Agreement the Govem­
ment of the United States is authorized to include · unusually bazardons risk 
indemnification provisions substantially similar to those included in its own 
corresponding contracts. 

ARTICLE lX 

1. The Govemment of the United States will follow its normal procure­
ment practices in securing ali rights it considers to be essential to cnable it to 
provide the missiles and equipment to be supplied to the Government of the 
United Kingdom under this Agreement. In addition, the Government of the 
United States shal.l notify the Govemment of the United Kingdom of any 
daim asserted hereafter for compensation for unlicensed use of patent rights 
alleged to be involved in the supply of such missiles and equipment t:o tbe 
Govemment of the United Kingdom, and the two Govemments will consult as 
to the appropriate disposition of such claim. 
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2. The (Jovernment of the United Kingdom shall reimburse the Govcrn­
mcnt of the United States for any payments made by the Government of the 
United States in seUlement of liability, including cost and ex penses, for un­
licensed use of any patent rights in the manufacture or sale of the missiles 
and equipment supplied or to be supplied to the Govemment of the United 
Kingdom under this Agreement. 

ARTICLE X 

1. Delivery of equipment other than missiles to be provided under this 
Agreement for installation in submarines or supporting facilities to be pro­
vided by the Govemment of the United Kîngdom shall be the responsibility of 
the Govermnent of the United States and shaH be made to those locations 
within the United Kingdom where the equipment is required. ln addition to 
delivery of such equipment. the Government of the United States shall, sub­
ject to reimbursement for costs incurred, be responsible for providing such 
technical installation and testing services as are required by the Govemment of 
the United Kingdom for the satisfactory installation, check-out and testing of 
that equipment in submarines and supporting facilities of the United Kingdom. 

2. Dellvery of ali missiles shall be made to appropriate carriers of the 
United Kingdom or, if it. is agreed, of the United States, at such United 
States supply points as are agreed by the Executive Agencies of both Govern­
ments. The Govemment of the United States shall be responsible for the 
initiai check-out of ali missiles provided under this Agreement. 

ARTICLE Xl 

• 1. The charges to the Government of the United Kingdom for missiles, 
equipment, and services provided by the Government of the United States 
will be: 

a. The rtormal cost of missiles and equipment provided under the joint 
United States-United Kingdom production program integrated in 
accordance witb Article VI. This will be based on common contract 
priees togethcr with charges for work done in United States Govem­
ment establishments and appropriate allowance for use of capital 
facilities and for overhead costs. 

b. An addition of 5% to the common contract priees under subparagraph 
l.a. of this Article for missiles and equipment provided to the United 
Kingdom, as a participation in the expenditures incurred by the 
Government of the United States after January 1, 1963. for research 
and development. 

c. Replacement cost of items provided from United States Govemment 
stock or, with respect to items not currently being procured. the most 
_recent procurement cost. 

d. The actual cost of any research. design. development. production, test 
or other engineering effort, or other services required in the execution of 
this Agreement to meet specifie United Kingdom requirements. 

e. The cost of packing, crating. handling and transportation. 
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f. The actual costs of any other services, not specified above, which the 
Project Officers agree are properly attributable to this Agreement. 

2. Payments by the Government of the United Kingdom in accordance 
with paragraph 1. of this Article shall be made in United States dollars. Pay­
rnents to United States agencies and contractors shaH be made, as they become 
due, from a trust fund which will be administered by the United States 
Project Officer. Ail payments out of the Trust Fund shall be certified to be in 
accordance with the terms of the Agreement. The Trust Fund will consist 
initially of a sum to be paid as soon as possible after entry into force of this 
agreement and to be equivalent to the payments estimated to fall due during 
the first calendar quarter of programme operations. Before the end of that 
quarter and of each succeeding quarter deposits shall be made by the 
Government of the United Kingdom with the object of having sufficient money 
in the Fund to mee! all the calls which will be made upon it in the succeeding 
three months. 

3. lf at àny lime, the unexpended balance in the Trust Fund established 
pursuant to paragraph 2. of this Article falls short of the sums that will be 
needed in a Particular quarter by the Government of the United States to 
cover; 

a. payrnent for the value of items to be furnished from the stocks of. or 
services to be rendered by, the Government of th_e United States; 

b. payrnent by the Government of the United States to its suppliers for 
items and services to be procured for the Government of the United 
Kingdorn ; and • 

c. estimated liability or costs that may fall to be met by the Government 
of the United States as a result of termination of such procurement 
con tracts at the behest of the Government of the United Kingdom : 

the Government of the United Kingdom will pay at such time to the Govem­
ment of the United States such additional sums as will be due. Should the 
total payments received from the Govemment of the United Kingdom provc 
to be in excess of the final total costs to the Government of the United States. 
appropriate refund will be made to the Government of the United Kingdom 
at the earliest opportunity with final adjustment being made within thirty days 
after determination of said final costs. 

4. The United States Project Officer will maintain a record of expenditures 
under this Agreement in accordance with established Navy Special Projects 
Office Accounting procedures which record will be available for audit an­
nually by representatives of the Govemment of the United Kingdom. 

ARTICLE Xll 

L The provisions of this Article conceming proprietary rights shall apply 
to the work referred to in subparagraph l.d. of Article XI of this Agreement 
(hereinafter called in this Article " the work "). 



2. The Government of the United States shall ensure that the Government 
of the United Kingdoro will receive a royalty·free, non-exclusive, irrevocable 
license for its governmental purposes: 

a. to practice or cause to be practiced tbroughout the world. ali inven­
tions conceived or first actually reduced to practice in the performance 
of the work ; and 

b. to use or cause to be used throughout the world, all technical informa­
tion first produced in the performance of the work. 

3. In addition, the Government of the United States shaU take the following 
steps to ensure the right of the Govemment of the United Kingdom to re­
produce, by manufacturers of its own choice, items developed in the per­
formance of the work. In respect of those elements of this right not included 
in subparagraphs 2.a. and 2.b. of this Article. the Government of the United 
States shaH : 

a. to the e){tent that it owns or controls such elements, accord free user 
rights to the Government of the United Kingdom ; 

b. obtain the agreement of contractors and subcontractors performing 
the work to make available to the Goverrunent of the United Kingdom. 
on fair and reasonable terms and conditions, those elements which the 
contracter or subcontractor owns or controls at the commencement of 
the work or acquires during the performance of the work ; 

c. use its best endeavors to obtain for the Government of the United 
Kingdom or to assist the Government of the United Kingdom to obtain 
directty or through its own manufacturers. on fair and reasonable terros 
and conditions, elements of this righi not covered by subparagraphs 
2.a. and 2.b. of this Article. 

4. The Government of the United States shaH also ensure that the Govem­
ment of the United Kingdom will receive the sanie rights as those referred to 
in paragraphs 2. and 3. of this Article in respect of any roaterial now or here­
after covered by copyright produced or delivered in the perfom1ance of the 
work. 

5. The Government of the United States shall furnish to the Government of 
the United Kingdom, in such quantities as may be agreed ; 

a. aU documentation obtained by the Government of the United States 
under contracts placed for the performance of the work ; 

b. ali documentation, owned or controlled by the Government of the 
United States, necessary fo! reproduction, by or on behalf of the: 
Government of the United Kîngdom. of items developed during the 
performance of the work. 

6. It is understood that the Goverrunent of the United States will obtain for 
itself such of.the rights referred to in subparagraphs 2.a., 2.b., and 3. of this 
Article as ît may require for its governmental purposcs. 

7. The term "owned or controlled "as used in this Article means the right 
lo grant a licence without incurring liabilîty to any private owner of a pro· 
prietary or other legal interest. 
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8. The Govemment of the United States will use its best endeavors to 
ensure that there will be made available by United States manufacturees to 
the Govemment of the United Kingdom, on fair and reasonable terms and 
conditions, such technical assistance-for example, loan of engineers, or train­
ing-as the Government of the United Kingdom desires in order to permit 
the production by manufacturers of its own choice of the items developed in 
the performance of the work. · 

9. The Government of the United States will insert suitable provisions in 
ail prime contracts for the work to ensure ·the availability to the Govemment 
of the United Kingdom of the rights, set forth in this Article. including a re­
quirement that similar provisions be placed in subcontracts. 

ARTICLE Xlii 

l. The Government of the United States, to the extent that it can do so 
without incurring Jiability to any private owner of a proprietary or other legal 
interest, shaH grant to the Government of the United Kingdom: (1) the right 
to reproduce and use, royalty-free, the technical documentation referred to in 
subparagraph 2.e.(iv) of Article Ill for the purposes stated in that subpara­
graph ; and (ii) a non-exclusive, royalty-free licence to practice or cause to be 
practiced any invention for these purposes. 

2. ln respect of any part of the technical documentation referred in para­
graph l of this Article which the Government of the United States cannat 
furnish to the Government of the United Kingdom without incurring a lia­
bility to a private owner of a proprietary or other legal interest, the Govern· 
ment of the United States will use its best endeavours to assist the Govern­
ment of the United Kingdom in securing for the Government of the United 
Kingdom on fair and reasonable terms and conditions the right to use such 
documentation for the purposes stated in subparagraph 2.e.(iv) of Article Ill. 

ARTICLE XIV 
l. The Govemment of the United Kingdom shall not, without the prior 

express consent of the Government of the United States, transfer, or permit 
access to, or use of, the missiles, equipment. services. or documents or in­
formation relating thereto which are provided by the Government of the 
United States under this Agreement. except to a United Kingdom officer. 
employee •. national or firm engaged in the implementation of this Agreement. 

2. The Government of the. United Kingdom shall undertake such sccurity 
measures as are necessary to afford classified articles, services. documents or 
information substantially the same degree of protection alforâed by the 
Government of the United States in order to prevent unauthorized disclosure 
or compromise. 

ARTICLE XV 
Annually, on or bef ore the first of J uly, ·the Ptoject Officers will prepare a 

formai joint report to the contracting Governments of action taken and pro­
gress made under this Agreement and a forecast of schedules and costs for 
completion. ln addition, other more frequent joint reports will be sub­
mitted, as agreed upon by the Project Officers. to the heads of the Executive 
Agencies. 
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ARTICLE XVI 
This Agreement shall enter into force on the date of signature. 

IN WITNESS WHEREOF the undersigned, being duly authorized thereto 
by their respective GovernmentS, have signed this Agreement. 

DONE in duplicate at Washington this six th day of April, 1963. 

For the Government of the United Kingdom of 
Great Britain and Northern Ireland : 

D. ORMSBY GORE 

For the Government of the United States of America: 
DEAN RUSK 

11 
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Nuclear Weapons 

Norman Baker. Til as~ m.., ~ry llf Stirt-e f,:;r ~œ wh-;:;tfler it l!: his P!ll1cy i:hat UK oud,.w ~~~~0!\'l<ll'l.S: shWkl net~ .;;,ed' against a 
noo-,~arstai:~. [71'942} 

22 May 2006 : Column 1.331 W 

De5 8rowne-: 'Th;s, United ifulg®m's polky Ms not dl>!ng.a-d :Sil'l<:a 1998.1 r~.-tll'li! Mn. Memiler ~ pa!'agJ'<IPh 3:~ of S>.JWorting Es;;ay ·s t<; 

tl'»! 1"»8 Stratagio; Ooafi:ru::>< lt:evif!W. 

Norman Baker~ To J:~.sk tru! S~œt;ny of Stai:a f<:.r Defuno:! wh-#t tha I!J<plc-~v<! ylelci ;:.; of the ·rrki<:nt wam-ead. {71 9431 

Des :Brcwne~ I am \'lttht,oid\ng th<! inf~pn reqL~ b;;ouse it rolaœs w nabnnM sacurity and -defen.:-l! of ilia tiK. 

Norman Baker. T,. ask th<! Secr<!tary of State &:>r Defunte w~ UK n...cto<ar SCRr>t!<J.ts are itwc-tvw.i in me ~fdl wrl dav!!klprti'"ni: of 
new liS nudBar W!2aporn;,. Wlt-11 particular refEP-rn:e m t,l;e ReJi<!hle repjaœmeni: w.i!J'head. {7l944] 

.De!l!BI'Owne: l'he Reiia.bl-e ~~cement v.arhead pr<Jjart is a pure..ly US ~>oai:lvnai programwse. 

~n Baktln To as!> me :S!!.t:r<!hw/ ofState fur D<!fenm ifh!! will m!l-kii! a 5tt>~t oo tt-~ (il) pre:":-:nt .a,nd (b) f>...ri.un re~ lll'Trlde.ît, with 
PilrttculiJr re~nce ~n m,. ~ential dev,el<'lpm>IDt of~ Jow yield wame-ad. P1945J 

be$ Browne: Th;:; Go'RnL<n<!nt's P--DilCf on i'lt>di?ar wa;1p<>ns r~mah>s as set ~t ln th~ 1'99S :lliat~il:: Dafomcé Revlew {SOR_l {cm 30l~9-j and 
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A p<>licy ct oo flrst us., of nu~ w!!:apcru: wC1J!d be inc;{lrop.ahbffi w!th our and NATO's ~fine of dlat~rrenœ. We ha'1e made dear, as nil'~!: 
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<;tet~ce. 
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l:l May 1006 : C:alumn 1332W 
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encouragement to believe that responsible nations have Iost :interesi or lack the political will to 
respond to their transgressions. 

On a more spedfie ~evel, arms control agreements deariy halle .an Important -eontr!hution in maidng proilferatiofl .both harder to achleve and 
hard et to com:ea!. We welc:ome the agreement this year of increase<l powers for the International Aromle Energy Agency--the so·called ~93 
plus 2" programme. That wiil effecti\fé!y tm the haies lf1 which 5addam Hussein was abfe to hide hls nt.te~ear P«l'Jtamme and make it more 
dlrficult for him or any sucœssot t-o do so agaln. We are worldng for et~rly impfementatloi"l of thal: agreetnènt. 

The miSSîle technology ccmtrol u:g!me--to whlch the.light hon. Member referre.d··tl'!e. nudear non-proliferation treaty, the c-hem!<:ai l'!leapons 
convention and the hiclogical weapons convention at! have a part ID play. It is in <lUr <nterests to encourage the: wldest possible support: for 
those agreements, and tc do wnat ~ can to strenqthen th€c means avaUable for monitoring, verlfying and enfon:ing r:ompilance. 

Next year, we wm he uslng OtiJ' pres!de.ncy of the Etiftii:)éan Unien to press for early pragress, partlCtJ!arly on verltkation artangéments: for thê 
blologital weapons convention. It woo!d be optlml.stit to !maglne that arms cootrol wiH comp!etely e;adîcate the problem, but lt will add to the 
obstades facad hy the would-be proHferator. 

The rlght hon. Mèmbétwi!l know that intelllgeriœ .m sUdl weapOM hase a crlttcal part to play. The HotiSé wur niJi: expea me togo Jnio details 
on !:he matter, bùt-Oh th!! basis that forewaméd !s- forearmed--it is VItal that we gather as ml,leh information -as possible Or'i proliferation 
act!v~. and particu!arly- oo the intf>'.ntioM and capabilîtlés of potenthll adversan:es. If tM re ls thé slfghtest chance that British armed fortes 
mJght ha'll! to deploy to a partk:ular region lri futur~. ln defence of British natl~:ma! înterests or maintenance of intematloMI peace and 
seOJtity, we want and nee<:~ to know as much as possible about the thréats t..iat they may have to faœ. 

We must, however, accept that we will ne.ver be ;;~bie t<> be sure th at we know al! that thefé is to k~Ww. Our approach ro tM issue must take 
accOtJnt of that iMYltable. unœrtaimy. 

Whén Wé do have good lnte!ligenœ of capabitities and !ntM~lons, ;111 addltiot~ai e1emeJl-t in our response may be thé use of çounter-fort:e 
measUri!S, i:o strike at the -agg:ressor's capabilities befJ')re he clin use them. ~velop-ménts il'! precision guided <~l'Id stand-off weapons may 
make that an lncreaslng!y viable option. We atso have an exc:eptional asset in our spétiai forces. Howéver, the appliœbility of' e:ot.mter-forœ 
measures obvïously depends on waming of the aggressor's intentions and the availabitity of' good lnfotmatiotl for targ.etlng purpose!l. 

Th-e role of deterre nee, to Whkh the- ri9ht hon. Member referred, mvst not be overloo-ked. Even if a pot~ot1al aggressor- has developed missiles 
wlth thé range to strike at the United Klngdom, and nudear, biologie.;.! or chemlcat warheads t'tl he deHvéred by those meat~s, he wou!-d nave 
to- col'lsider,.he woutd do we!l tu coMlder .. tne posSible consequences of st.«:h an ati:ack. 

There is sometïmes a tendency to svppuse that the conœpt of deterrence 1-s relevant otily in a transati:at~tk cont-ext, and that dlctatorlai 
reg-i!'l'le:S outside Europe are somehow incapable of thin king ln such term-s. We wootd be wise not to make su ch suppositions. Alt.~ough sud'! 
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despots often appear indifferent to the suffering of their own peoples, I see no sign thal they are 
indifferent to the survival of thcir regimes and the preservation of tbeir personal positions. 
Deterrence bas a bearing on both those rnatiers. 

ltseems uniikety that .a dldator-who was wlillng to strlke anothef country with weapoM of mass destruction wcutd be so trustîng as to fetol 
-entlre!y sure that th-at country woilld not respond wlth the power at its: disposai. Arly sta~ tontemplatlng such an assau!t on a NATO member 
wou!d hailé to Côrtslder the impHcarions very careful!y. 

We must reaHse, hoWèVer, that deterrèlice in that sense might: not catry the samè weight frt ali drcurrtstances. Thèrefon:!, we neêd to be able 
W prollide our forees wlth adequate protection for deployed operations, ln Oise n-e-ither deterrence nor counter•fotte measuréS: could be relfed 
on to numty the threat. Such protectiOI'i could lndude both act!ve and passive defensive measure~t Actlve defehce, as the rl9ht hon. 
Gentleman wel! kflow">, is gene;raUy usé<! to refer to anti·missîle defence S'fstem-!l, S!lcfl as the Patriot system and varloos othe.- systems be1og 
developed by the United Statas, together w!th the !'leœssary early warn!ng and command, <:ontral and .:omtnunlcatlons capabilltle!>. 

We malntaln dose links w!th Qtir Ameritan aJt!es on- this wbject--very c!Qse, in tact. The r\ght hon. Gentleman perhaps has no idea quite ho-w 
close. Were 1 not addré:sslng thé Chamber on this important subject, 1 would be at a dhmer wlth J')ur S.ecretary of State a-nd the United StatéS 
Defenœ Secret:ary. The British Go-vemment wlll continué dose linkS wlth our Amer!cM aliies; l'lé nave a Iso played -a full p.1rt ln di$Cu$slons in 
NATO, -and wm keep dolng ~o. 

At the national leve!, a consortium ied hy Srltish Aerœp-ace has œndu-ctM a pre-feasibifity study investlgat!ng the- various technlcai options 
that may become avaUable ln the ye<~tS ahead. While the study l'è!ïlaiM dassifled, I am g!ad to tell the rlght hon. GêntlerMn that my offictals 
aré working to produœ a dedaSSifled version of a report on the methodo!ogy and find!ngs of the Wldef pre-feasihi!lty programmé, of which the 
study form~ the laryer part. That work hM been part of the background to consideration of the issue under the strategie:: defenœ review. 

There ls a contJnufty of alntemplatlen and purpose on this Issue whkh doe-s Mt s-quare with the lriaccurate reportJng that formed part of tM 
basls of the rlght hon. Gentleman's speech. I cann«. yet tell the House 
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ANNEX24- Strategie Defence Review, New Chapter, 18 July 2002, Vol.l, para. 22, 
http:/ /www. pub li cati ons. parliam ent uk!pal cm200203/ cm select/ cmdfence/93 /93 . pdf 

22. Britain's nudear weapons were identified as having a continuing use as a means of 
deterring a major strategie military threat and in guarantecing the uitimate serorlty of the 
UK, but at the same time all UK Anned Forces could be expected to contribute in different 

l~ H<: Deb, 18 July 2002. c.e-1460. 
ll SOR Nt Volt, para S. 

l~ SOR NtVo11, para 11-

,~ See charton the MolYs con.c&ptual approaih 'to counteiing terroris.rn in <::hapter 5 below. 
>7 SOR NCVoi 1. para 21. 

ways to the full spectrum of deterrence. The New Chapter did not announce în advance 
how Britaio mîght respond to varticular threais but merely stated that the response would 
be appropriate and proportionate-"lt should be dear thai legally the right io self defence 
îndudes the possibility of action io the face of an imminent attacl:." ."' 



ANNEX25 
AN:NEX 25- The Future of the UK's Nuclear Deterrent: the White Paper, Ninth 
Report of Session 2006-07, 
Https:!/www.gov.uk/government/publications/the-future-of-the-united-kingdoms­
nucl ear -deterrent -defence-white-paper-2006-cm -6994 

''~~~~~'~:::;~~~~~~~~~=,:'~i.~';r!.~ti~':;;-·~-üst~ê h1't!!tni '#~~ Î:.~;ijff'té 

tD<":l-'iê;ft- fiti-!21.0-at fis'U ff, ~iYB:è 

kt .s:nf-Jo:t'JL:&~nvi"!JŒ tn.rs~ bf;G '""'"''"~' 
>\i'é !2D{lhtJt tt~ Oüt- -d'ii&- fiT:è Zf}~'(}--~J.SQ 

;-;;:!z""::.t::g: èr• -:1\if '1ih~ ln~rei:i.i~ C;jj''i ~,,,.,.,,,, th•• 
ifi~ 'Nf;;idd J~t_vj 

~u t~4n;J"in Uri ''""'"1a5ê! 
r'\~}.t1t;~l 112èL:ri1•i :n ihB :l_V2t~ ùf~d lô<>j'lltr1<1. 



ANNEx26 
ANNEx 26- House of Commons Defence Committee, The Future of the UK 's 
Nuclear Deterrent: the White Paper, Ninth Report of Session 2006-07 Vol. I 
http :1/w>vw. pub li cati ons. par liam ent. ulc/pa/ cm200607/ cm sel ectl cmdfence/225/225i. pdf 

Costs and funding 

Tabie g, Theœsœ of nnmving'lhe delllm!nt 

hiride.ar- = f.o1ob- tbta;l i"ü..id-.eo:~'" 'Hw-iii-~ a.:i:Ou.nted 
f6r at titfS klilmî_l)flÎ: 

1351. Tbe CV!itil <>f r~n,..ing !he UK' ~ strategk nt~<:!e-at Œltemmt r<tll~t the <:t>Sts .,(: 

m~ndlin_g lb~ lit'<: uf the currtnt V~d-class tubll!!Mirul; de$igning and. manu:liilnurinjj 
a nll'l.aœmmt SSll'N: pmiripati:ng Jn th~ Us Tridll:ot 05 mwile !ife ellemim> p~~nuru1: 
pare-t.ipati:ng in a futul\\1 Trident 05 ruphcemem proç.unme; mod, re!utbiiD!ns. Oif 

rephcing the UK's oude:ar walt~d" Th~re will a~ bi! .:œ~S ~t"l'<:iatro wilh the 
w.ainta~ance {J{ ooshore infr~rucrur<! ru!d uf decormt.llsainning utir"d •ubm<~ti.!:w.> and 
W\\rh~ .as weil a~ th~ pcnmmd rom:s ocf' t>p<!t'al:ing t.'>e system and l!> suptortinjj 
mfrastructurt. 

W!. The \\'Ïiitê l'ilf"':r estintates !hat • Mc<: the new Jl""t t>fS.sBNs œmesln~<> >entk<l. wt 
~tlhat the in-«mi<:e co;;ts of lÎl!t llK's nud.,-M dctur<tnt, wh.idl win mdude AWE'• 
ws:b. will be sîrrrilar t<l ~<-!day \'amund $-6% of tht dd'enc~ bndg•tr' lt alro pledgi!s tbat 
"the inves.tment r~uiritd tu maintain oor dt-"i:~rrmt t-\>lt! nO<t <:ume at ~hi! ~xp~ of dht 
Ctl!t'J>.'fttiml!Ol 'apabilili<~ out arJThZd for>:JtS need"~ '"' 

l~ (m ~~ $-F<l :~-14, p ti 

m ilitfi_ 
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ANNEx27- Hansard, HL, 7 June 2010, coL W A28, 
http://www. publications.parliament.uk/pa/ld20 1 0 11/ldhansrd/text/1 00607w0004 .htm# 
10060710000742 

7 Jun 2010: Column WA28 

12/03!2015 21:07 

Ask!iid by tord Luce 

iG ask Her- Maj.asty':s Uovièmment wrnrt IDsa;ssfu.ns- thay nave h:<ld "'ith the Mican Unlon about the -Unfun'S -pciky on th~ recognition 
of S<lmaU!an.d as MI ine-ep.;i!ntlent state; antt what was- the !}utcame of thès.e. disws!M-ns.{Ht.74] 

Lord HuweU of Guildford; Thi! Gt>vern<T'le1t have JWt had any d1s~:ussioos wùh thi> Afrkan- Un km fJ:<gardU!g the recngniticn f1f Somamam::l a:s 
<lin lnd~rv.:l<mr stata. 

TQ Bik tler MajeSty's <:-ov,.mrnent whe.ther they are s.ending .:~bservers ID wl:tnass the pnr.Jdential electiol1 ln :Somali!and ln 
Juru!:.[Hi7S} 

t.Md »owell of Guildfnrd! The. Gw$Th'!l.~i: are not sendirlg .nbwrv;i:s w wli:ness tM pr.ffidooti-ai e!ectkms in S®na-lila."td. However, we ani 
,e:ng~ wlth a UK T'.ort•I}OV«mmental O!Wlnisatlon l'hat fs Ie<!IDng on the O:Hlnfinai:!on ef inta.rnat:looal o!lseJv.ars. W~ wiîl œntinue to wor'..: 
OOs;rty wlt.h th-em txlth b~ore Md afœr me i!hocth:ms in Jun~. Tiw Govemmani: wut continue tt; support actlve!y tit-e s:tagl.nç of dema.:;ratk 
eieo!on:s:. 

To as:k H~ Ma~H -Govemment wl)ether th;w will re.;;ognlse Somahlend as an indepêr-Aent SQ'<i-EJ1!19f' statê if the prssid~ 
-efadlon ln Juoo ts free <lin;;! fuif.{Hl76} 

-ltml Howell of Guildford: Reccgnitb-n .of Somalîfarnf as an imiepe~:~dent stat.< is n-ot tunn&tad tn the hoiding of fTèi: and fair pr-es!dantia! 
el«.tkkns:. How-eve-, the GO'.'emm;mt w\.11 -tontinue tn supp&rt: ad:lvely ltle. rtaglng of demc-cratK electkms. 

f'.r-ee and fair slecti:ons rn June am an!y stnmgthtn the r;;;putatlo-n 'Of Stlm.all!and ln the mtematienal wmmunity. 

The tritllria appl~d by the Uk fDr recc-gnititm -llf a state remaln as; liescribe!l tn the Writt.an Aru;wi!r dated :16 Nnvember 1989 (OffldaJ Report, 
mt 494} by the then J>.arll.am$;taty Urd~r~Secr-atary of State for For,sJgn :and t:::ommonw~ftn Affelrs. 

Trident 

Question 
Asla:d by LonJ Tretga-me 

The Pariiamentary Under-Set:retary of state, Mfnïstry of l)efence {Lord Astor of Hever): Armua! expendlrura fur apital and tunnfng 
QJ:Si'S of the l'li..."Cie.u .d~nt, whld'l inrludes the Trident. OS missiles-, is around 5 to 6 p;:;r cent: -of the defenœ. b;,~è9d-



ANNEX28 
ANNEX 28- HC, 20 December 2012, col. 908W, 
http:/ /vvww.publications. parliament. uk/pa/cm20 1213/cmhansrd/cm 121220/text/12122 
Ow0002.htm# 12122061000 114 

Mr Dtmnt!: No BAE Sytaemi\ employees havt-~n seœnded tfJ the Mlnisify ttf Defenœ tu v.~ik 
on the Sut~r Stibmi:lrinc Programme. 

One 'Babcnçk Mlll'ine fuU~time and twu parMime e.mptoyees and one Roll:s~ Rnyœ employee OOve 
~"'etl sttôrnkd to wmk on the progrJmn-w. 

Jolm Wu•Jd-k: Ti> a.<k lho Setretacy uf SMe for Det\mce what e.ûmaw he b$ mode of lhe rost 
-of operation of a continui'lu..~ at~-sea dtih.=rtent repiat..-ement system ovcr the tikdy Hf~ of sucll a 
sylltem. [ B3S33) 

~h' Dunne f holding at:Uwer 18 DtN::eflibtrr 1011 },' As stntéd in the White ·r-aper, The -Future of thé 
United Kingdonfs Nucle"' Detem:m (Cm 69'14J pub!l'hed ln D<cembet 2006. we <:<pet! !hat o11<-e 
the new $Ut:ce5:IDJ' 

lO D«: lOU : Column OOSW 

nuclear <kte:rrent; subnwrine COUles int-o S;crvke the in~servke tests cl W UK's nucieat deterrent, 
which wiU include Atomic Weapons futablbbntent~s çnsts~ will be slmitar to roday (around S% to 
6% of the defonce bud~'et). 

John \Voodmtkt Tt> ask the Seçrctary of Stak fut Defenee what his tnost tct:ent t!$thnale is (pt 

ihè eo5t of design and build for a repl.ae-ement .cüntinuou.'i at·,~ nuclear deterrent system, 
{1338:!4} . 

~fr Dw:me [ltt1kling answer .UJ Deumbe-t 20121: Cutte_nt f-oœt--a'>i \:DSt%~ htch.iding platmed 
Submarinc Eutcrpri~ PcrfOnuanœ Programme effidency mea.~res, lndicate thàt -"'~ rtmam 
\\1thin the ::!006 White P.&pcr çstJmai<:s uf !ll billion 1o !l4 billluo (at2()06..01 prie<>) for lhe 
SuteesstJr phltf-onn costs iass·umbig a four btrai: flcet), 

Trident Missiles 



ANNEX29 
ANNEX 29- Public Expenditure Statistical Analysis 2011, Departmental Budgets, 
HM Treasury, table 1.3a, available at http://w>vw.hm-
treasury.gov.uk/d/pesa 2011 chapterl.pdf 
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ANNEx30 
ANNEx 30- UK nuclear weapons R&D spending: Addendum AAJ to Offensive 
Jnsecurity, February 2014, available at http://www.sgr.org.uk/publications/uk­
nuclear-weapons-rd-spending 

Addendum AAL UK nuclear waapons MD spending 

ln this addendum w the SGR report, Dflemlve lnsew.rity {Septem~r 2013-}, we present "'' 
estimai<! of total LIK g1l\ler!lment spending on m•dear W<!apOOs R&D, dravtingoo the data 
ootaln<!d for the report via fre<!dorn of information requests, and on !Urther pub!idy 
avai!able information aboot the dîl!'erent R&D spenmng s.treams, 

The analysis reveals that tl>e UK spent an average of f327m per year """' tl>e thtee y<!<!fs 

from 2008 t<:~l01:1, This induded fl06m/y on 11&0 related to Trident nuclear warheads, 
f.127m/v on R&D for Œt'lt 'sue<:<>sror' wllmarinecs to ~arry Britain's nudel>t wm>p<ll>s, am:l 
!.94m/y "" 1!&0 for a new mldeâr propulsicn system for these submarlnes, 

· We .also mmpare the total annual spem:lîng on nudecar """aptlns Witl> otl>er areas of iJI( 

public spendlng on se<:urîty-tf!lated R&ll owr thl$ period, indudfl1g tl>ose that he>lp t<l tat!<le 
drivè·rs of rurrent and futu:re oonl\iict, $Uch as dimate chang.,, t:ffle ootable> œmpartsnn îs 
that UK public R&D spending for nudeor """apilns tecl!nof<>gies was m<lre tl>an fuo'e limé$ 
th at "" renewable energy techooingîes d<iring this period. 

A breakdown of the R&D spendi"g data retwant to nud,..- \\Y1!\ilpt:lf» - obtaine:! \fia treedor!l 
of lnfarmation requestS to the ll.t<>D for the three-year period 2008-11, and $ummarlsed in 
the 1'!lllin report ~ ;s giV<!ri in tables MU-1.3. (The data proVided hère for '!.on;g-range 
5Ubmarines' is a more detailed bteakdmvn tlun thatgî\lei'l in appetufix A3 to the report.) 

There are t'Ill"<> key areas of ambiguity in the spending ligures: 'long-range subrnarine$' and 
'Nuc!ear prOj>1llsion', As disc1lssed in chapter four of the main report, the !1&0 programme 
for bot!> thes!! areas se<>_ms to lndude work on bnm t<lllventîonally armed and nudeill'­
-ed submalines. 

/Mr;D, 1012; 2012bl (œsil termsl 
iName Abbr~iatioo~--__ , Ce<}e. pf!.!!ndi~J~ 
!.ong-rnn;geliubmarlne future Submarlnesl FSM !PT 1 8367 ' 743 

' (nudeat and corwentionally Stratei1k Or;tiom Gr<:~up ' t 
atmedi 5\W-lPT ~ -1 1.3 

IPT-Torpedoes l!ll!lS ~ Hf 
UWS J Undetwater Warfare 6321 OJ) 

Systems 
IPT-Astute 8140 {1.5 

Nuclear propul!iion Nudear propulsion 8151 65.6 
i {fonubmar',nes) 
i Nutlear wea(l>!l!'ls!v.--arhead;l na na 1{);$;() 

1 



ANNEX31 
ANNEx 31- Ministry ofDefence (2011) Initial Gate Parliamentary Report (London: 
Ministry of Defence ), 
https://www.google_nl/url?sa=t&rct=j&g=&esrc=s&source=web&cd=1&ved=OCCE 
QFjAA&url=https%3A%2F%2Fwww.gov.uk%2F government%2Fuploads%2Fsyste 
m%2Fuploads%2Fattachment data%2Ffile%2F27399%2Fsubmarine initial gate.pdf 
&ei=bD4BVZnWOYb7PMCOgdgB&usg=AFQjCNHLD OML9ovvtYhgZu4 Hxt7 
H6-6g&sig2=9DdXQijRIKRUXK8S31-oBw&bvm=bv.87920726,d.ZWU 
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ANNEx32- Hansard, HC Deb, 14 March 2007, cols. 298-407, 
http :1 /ww-w. pub 1 i cati ons. parliam ent uk/pa/ cm20060 71 cmhansrd/ cm 070314/ debtext/70 
314-0004.htm#07031475000005 

t of-4 

Y ou are here: Pnrliament home pa!!:e > Parliamentarv business> Publicr.ations and Records> Han.<:ard 
> Cotmtl(ins Debates > D-.ùly Hansard - Debate 
Pr~v.ious Section Home Page 

That tilis Hcn..ts~ supllorts th;;; GoViml.tmmt's decls!oos, as Sêt .a;..-t ffi ~ Whtœ f'aper "l'he ~of the United KJngdom's N:uciear 
DEternmt (Cm 6W4), to tak~ th;;.; shlps: n~ry t* mruntain the l..ik:'s mirllmum strati<gk: nudear deterrent beyand the ük .:rf~ 
exls!:lng sysU!m and to talo:a further .steps ttwr.mistmw.ting the tf..:'s -dtsarmam~nt res!Xlnsiblitii;S unrlsr Arti-de VI of th;; 
NnrH'mllferaticn Trnato;, 

! must-&-<~-nœ -d~dare a pnteni:ial interast, in thal: the j:iropl>lsfon system N:lr the aistinq .$Ubm-;irl;'I(>S >s- tnanufaciur-!:ld ln my ~tumq. 

LEt m-e set o\.1 the r.atl!ffl ofthededori!lf'ls mat tM- Hous.l! i5bèng asïcedtt> SUPP<'rttoday, The'{ Mé wh~ or not to take tnesteps 
m:-casruy ro ma!ntain a minimum stra!agl~ l'l~r de<êrre!lt ftlr the UK-a :!Mgle- syst-dll romi'lis~ng Sl..l!:lmarlMs, tmssiles ood l!i<~rheads--and 
to- take fufth.:r st~s tcwan:ls rne&lt~g our disarmam~nt re;p.msihilitles under artide Vl ofthe non~p,ra.fiJeration treaty, 

Sp,OOfi~!y, tllat will m~n a d«!ston w bi!glil a Pf1,lœSS to doJStgn, buiki and co,.--nmission submaf!IK'S Mo repla.:.:': tna -exlstingc Vanguard-da$ 
llo-at:>. This wi!i necé1ôsartlv tal.:-e snm~ 17 years. Thilt is a calcu$tkm ba<ied on~ GWn ~oarlsn<:-è and tbat of oth!;r aiL;,d nill:kar W.W:fXI!'l 

stat.es, M-or'OO'ter, we must .a!J;o decid-e 'nht:ther we wm joln the .À/ffl:rlt:an progmmme tu eictend ta- th:e i!atly lil4tls th<:! lifa of tm: Tr!d.mt 05 
llallistk missiles w.h&c."l tlws-e \fal'lgw:ml s..ll::m~rlnet> cUW>..nt!y any, and whether w-e wm n!.dua!' tne m.:mttilir of e:Uf :J~ratior$!ly avalla~ 

wm"he;Ws w faveJ" thar>, l 00 by th"< .;md Gf this y,!!<w. 

flfr. Gw'don Prentiœ (Pendle} (LAb}: The United Stam iiudear pcsiure n!View tffiit Wt!ni:t.o COngress in De:œ.<·nber 2001 est~mateG that lt 
woukl take U yeers, M.t 17 YB~, to fap!ace a US 'f!irleni: submarine. 

14 Mar 2007 ; Column 299 

fotiH"g.iU'e.t B~ett: Tha Unke.d .StaOOs s\lhma:rines an= -dîlfei'Wli: from our .Pwn. 'ft-.e:y are .rliffl!.~t~>t· ileslgned, they have a dlff.ereni: de;;ign !lfu. 
and so -on. That may ha'lfi! bean ~he ccnduslorl o:;f A-~.can wœt:; lt is net the condu~ d tt!<! w~ tllat Ms been fll}M iR this .COW'ltrf. 

Dr. Nkk Palmer (Brt!xttlwe) {Lab): Oues the S«re:t<!ry <Jf State acœpt that a!! th.:s~ lssu,;J-5 must .w subject !o r>Wiew ;:;y.:a; the yru~fl>, and 

BJOJ/20!5 08:28 
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ANNEX 33- Briefings on Nuclear Security, 'Trident: The Initial Gate Decision', 
http://www. britishpugwash. org/documents/Briefing%203%20-
%20Initial%20Gate.pdf 

Trident The Initial Gate Decision 
if~~> dm-<1 t-mf.nk "" N~m S<;,;,Ji1!f lbçum ~" dl;! ~ .. tmno~>t'• aM-<W11ffl! !>/!ho~~ ~f o( 
!Il~ l»illnl ~ <iol<il!iun fm m. ft.idl:<lt ..-o~ »<~J~(I ""' 1 a Mf111. 21111. 

Wh•t 11> th"' 'lnkl.-l .,_. di>dti0<1t 

On 11'*"~" 14.2007 f\t.rli>t'i>O!lf vo~d !<} ~ri$ç m.. inltm 'C<>ntèp~ pha•e of th~ Trl!i<m< 
"'l>Ô><~~PJ ~·~m.' n... ~~<:x~ ""'ÎQ• f!liilt>•~ lw>wn •• th~ 11'11~ .a.,.,· <l!ffii!li~u. w~• n• 
""""" t» t~~.. 'Al~$tm>M' ph<l>tt, ,.!ilfvli>ll f<>l1her <l..,iâilo.d reli!!t.èmm~ <>1 t ><t q( ~ 
<>!'<I"M ~ ~e •~I~<!Ït,>M of ~ ~rt~ ~1\lll.,... f!le ll""!l#l"'""'t ~h!WUhé!ld th" Ï!>lti~l 
llàfi> d.:<i!ol<>~> o>\ ~r Ill. 2011. Th~ hi»<! bit .. l$i<>n tt> """"" ~ tilt '0,.0!<>1'->~ll.m l!it<l 
~'brnula~' !>!lll>é io th~ 14;>\ll Gof.O!' d!Od$loi!\ MW"""~" ~t lill!> (<lelioyo>d from llll4""' 
Ot~nbor ll!lll). Tlut 1< •!il>l""""<l 1:$ .œ !Ile key '*"~l<>~>"f'<>ln~ wl>én ~ 11""'110~~ •<~btfQrit<~ 
d""$" « ~<i<>1>to>d: ~n~racu <<> b<lill! tite n..w b~u ·""" ~ l<!nd~. •nd billi- . "''"~ 
P""nd• Will IN!. ltr..,<><ab!)i t-tnll~ to """"'<N<tl<m <:>1 • ~""' $'''''"~""" .,t no<i!l;w W""<poi'à 

Tl»\ lni!i~ Gat<! noport pu<ll thé <o1>~ ol r~pia<;~ !Ile Tri~ *1'tl!<l> li>H:ill<imt •'illlmarino>, 
w~rhé:>d>. ift~IJJr"' .nd inis<il"") .,. !2!> blllilon ,,. ~turn prl<Jos {ptk'l> willè~ p~~ 
""'l!~ndiu.m •<:t.,.lit o<:.;v<'!)? Crltî~, lt<>Wi~Net,p!llnt out Wt lillè Minl>~ry of f)d"*'" (~1'1) 
hl>• >t~l~ ta brli>l! itl inoj'l>t "'!ulpn.,.mt prof<:~~• on ti!M ol\d ta h~dget an<! '"$S""t " 
pro<w.>:mènt.« <low t<> ~Cl& blUi<>n.l 

T~ IMJ.d Goœ "'l'- pv<t "!>~~ fillute3 ~r'l>"ndln& on tllo pt<>iOc<t. ..,..,.lina tÎiitt t» d11te, 
tl>e C~t phalè 11 .. <on•umed :>lm<><! ll ~illien, >nd p~di!!Mj_ tÎiitt tl>e A>~- plu<!! 
•Wt""'"d by the fnlttll \>oro! ded<ian will """""'"" a further i;) billi<>n mér tl>e nu• ~l'ft 
y.ear<.< ar w.. tlmi! !illè Ham ~ dt<ti<ioo ·~> r<:JKI>~ m ::Wlt, "!'f>N>~Im..m!y IS% "' tt~~al 
pf"l!riimlne <œil< will M'>'!! l!em speM. irnd~din& orà\lnd €500 million ort !ong.lnt.d !ti!lri!l fot 
ffi" ouhmàrirtè hull:<, ro~<t<>f and j>tnplil>ion .,_, Md ""~t Iy>tem•. 

Thi• >pelilding cmm:iclu wiftt A m:tjOI' f.m<lrnc :<hottfall in the H<>O's luwre equll"fieht bll!Î;lei al 
u~ t» · l36 billioti .,...,. lillè M:<t 10 y.-. lu hu!Î;let i< illèlng et.ic by 13% <!Net the tttrrl!tlt 
Porliom~>M umler !he 2010 C-prel>w>i'l'e 5p~hrlii>l! R~Wi""', whith bll~ a item thto ~j<>t 
cumclu "'~""'"""'~lm Deèèn>ll<!r lOOS ~~tl ~-bol& 200'1. The i:OU) Stl'at~.: Oéfenc.: mil 
S~élltily 1\.èviieW (SO:s:R} ~mdl. :> nUicl>er à!' atll'><dt dewiom to <:li!t me equll"fi<:ht lvJ<l&"t. 
iri<luding te~ the Nirnt'od ~M Hàtn"r !leeU:. 'Thé M<>D """ <utr""dy unde~ an..w 
!llr.,._,ooth. •tUdy, N!p<>rti"l! in Jul':r 1{}11. to è<>n>idor how e'fen mor" porwnMl "'"" 
e~IOnt ~mu éo<!ld lm .:<lOd'""'""' •i~Nen>l mue l>lllion.l 

fn 2006 l'rime Min!Sœr Tony lll:tlr •<atd l!l<pli<ldy !hat me Trident r<!plaèèmmt ~"''*""'"'" 
~ "not lm ot tl>e exp-• aî W.. """"<l<ttiôli:ll <.ap:31>llit!e:l tllat ouf ~rmèd fono. fii!<!d" ,< 
G~ will> • .,.,,., :S<:<!ptl<:üm 111; tho tilllé. d!at <:ommltmén< .new "''P~n unte~> .. blé.l'<>ilowmg 
tl>e ~rtm.mtement. in july lOl 0 !>y Chl>i>eèh<n' Geôrp O!d>or1'!10 tÎiitt ilie MoD Will have to !wtd 
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ANNEX 34- "The United Kingdom's Future Nuclear Deterrent: The Submarine Initial 
Gate Parliarnentary Report'' (May 2011 ), 
https :1 lwww. go v. ukl govemm enJ!upl oads/ system/uploads/ attachment data/fil e/2 73 99/ 
submarine initial gate.pdf 
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18 May 211'11 : Coluum 3Sl 

the- ça.'ie fM alternatives. As .S...~etary üf Statc f,1t Meni;_"e~ 1 am ab.salutdy ckM !hat a minimum 
nudear det-erre-nt~ on _fuc_ Trldtn! nûssîk ddivery s_ystc-m and i'Ontloo~ at·St.":;l.dotmem:e il> 
right tnrthe United Kîngdom and thai i:t sh-ûuld te rnain!ained~ and that rem~[ns o~)Vernrnem. 
pollcy; but to :ass:W tiw l.lhctallkmocrais fu ~the Casè fur altc~mativ~-:s-, 1 a:m -als."l 
annllOOdn~ toda.y the initiation or à study tù rcvJtw the tü.sls~ fca!iiliillty and cr~dib!fuy -ùf 
altc:rnativ~ S.Jsiems and pcstures. ~ study will be toi by Cabinet ùffite oftkiais -nven;;~n b;; the 
-Min-ïstcr ftlf th< ~ F'i-m-e:~;;~ A i:.npy ùÏ 'the mons: '!Jf re.fc:rc::nce: 'df the ostudy wlii lw ,ptu.'i.~d în th~.! 
H.ausc ùl Commons .I.Jbr.ny . 

• A& 1 hâve aWdt the G.lvem:rr&:nt haY~ appmv-ed the Initiai $3.1'1! !Dt me nUckar detentr .. t ~UC1..~$i)f 
prognUnrDC~ We ha-ve now ,agree:d the ht&.td ouiline dt.<slgn of tht ii.tibnwffic:. made~- nf tbi! 
-design cJroies.s -int:tuding· the pmpul:s .. km ~m aod the :cnmnmn US-tJK ml!ii't-ik 
:emn_pmil'llent -·.and :th.C! prus;ranune \~f wcrk ,,.,.é ..need to st&rt bsUding me ftrst subn:u:iriDe aft-er 
2-tUti~ \\~ havee also a~ree--d the amount nf mat-erial and parts w-e wlU -ncçù tu huy ln ad-vilTh.'e- ut the 

We i:!Xped t.hê ncxt phase cf 'fhWk_ W .::ost in tM-~km of :€3 hinioo. Thll.t is a _si~niâ:cant sum~ but_ I 
am -oonftrlent that -Ît t~t>'i \-1ÛUè f~)T ini:'m1!Y for tht- ta-xpaycr, M cvcry -~t t"H the progrunmw 
has ht:~n carduUy revlll!\\'td. hy MOD~ Trt:"..W..ury and Cab-inet Oîik:è offu:iïlis.lt will fund tbe 
prug:rnmme- fuilt u,oç il!etd tn cundui;;î tc mu:ke "Sme 1hi:rt wc (:<:iD brin~ the suh!nàrines Wt1 san·k'C- oo 
titth!'- Overiilllt we i!Ssess: tbttt the subm:ii.rine element <tf the ~rMtmh!· v...-111 ,sûU oost within the El t 
bûiSüill to :El4 h:lU~oo estimait!' set oot ln th.::. 2006 Whltt P.~t1 but th;;:s~ aJ:St'l 'W'!!'K estit.ru:!k.--d M 
l@.Jô prl"'e:s, -of cilll..f'Se* J.md did no;. acCtlUnt for Infiatron. îh~J: «iUÎYaii.':'nt wm tooay is !20 b111io..n lo 
!:15 biUWn: at out~rum. bUt it is impo;riant w recflsnlse trurt tiwre bas bcen r~J -t."Ost _gm~ih in mt 
programme sint:~ the Hocsc :firn: C-t'l'tl:J.lde-red the: ..tln.dings cr thi! \Vhlte Pap.e:r. 

Bd:w~en DO'\t.' and fl'llÛ:n gate Wi:' e~-·-d tu- spcnd aMut. 15% nf me- totai \':llue uf the prngrunmc:. 
11tat Ü cntir!.':ly· i:'1.1D:ti$k..ni "~Ni th de(~c .. pt'L1<Cnr.!nlent guidance. Tt~ Cttli't ôf iong kl'!d ..itrnt-! is. 
expei."i:~d h1 ~Unt...'lllrlt. Hl aht'Klt fSJO nùllion, but i1 lit not trl1l! tn uy tlhlt ~~ ·pan$ of~ bulid 
ptüSiamme will have ho.!n camph!-ted by main gate. Alt:htmgh \VlZ are ordèrlng 5-{!0h': of the 
s_p~chtllii comp!-m~ntz, Olat oo~s nnt mi!an that we ue .. lœked lnto :any pa:rtirntar strawgy be-tim 
main gau- in 201&. 
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ANNEX 36 - http://vvww.number 1 O.gov.uk/news/uk -france-summit-press-conference/ 

Second, we wiD cooperate on airerai! carriers. The las! government ordered carriers thet would be 
unable to work effecnvely with eithar of our key defanca partners, France or the United States. This 
was madness. As a resull of the decisions we have laken, w;;. will adapt our new carrier capabîlity 
so we're able to operate with France and the United States. And as our new carrier comas into 
service towards the end of this decade, we will develop the ability to deploya UK-French integrated 
carrier stoîke group, ensuring !hat either a British or a French carrier is always availabfe for 
operations. 

Third, we will work togather on equîpment and capabilities. We are both procurlng the A400M 

military transport airerait and will integrale our logistical support for !hat airerait. We will work 
together on the next generation of unmanned aerial vehlcles. We will work together on lechnology 
for cyber security. 

And lourth, while we will always retain an independant nuclear deterrent, ~ is righi thal we look for 
efficiencies în the infrastructure required to develop and. sustain our sapera te deterrents. So rather 
then both countries bUilding ldentical and expansive !acilities to ensure the safety of our nuclear 
weapons, we will build together a joint facilily, jointly owned and jointly managed, sharing our 
knowledge and expertise and saving millions of pounds. 

Boîtain and France have a shared history through two World Wars. Our brave troops are !lghting 
together every day in Afghanistan. But let me finish by saying this is a Treaty based on pragmatism 
not just sentiment and 1 would llke to !hank Nicolas for joining me in taking these bold and important 
steps, which l believe wlll make our sovereign nations saler. 

Thank you, Nicolas. 
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5. The UK Vlllnts !<>bridge the per>e<:Îv<:d divid"" and help t" buîld a shared 
umkrstamlmg ofwhat wc cin alt gain from the NJ:'T_ ·'The shnred suce- oî'20Hi 
;thov.'tld !hat ""' are nu:.>•ing in !he rij;ht direcliun; the Ui( belicvo$ toot we musi 
c<>ntinuc t<> buûd on !bai posirivc ffiOill\>ntum, right !he way wougb to tho R.:vC"n În 
lOiS. 

L 20! l Wa>lhe S<>-Œlkd '!à!l<Jw :r~' in the eyd.:, l!lld y.:t we saw the s.:œnd P5 
Coofer~n<!<l in Paris, ~e~t by the P5 and ASEAN ill1 the P$ f'mt<le<>Î to the 
South East Moi!! Nud<:ar Wea,poo Free Zooe, '\\1Jich we will <ii~russ in ll"~ater ~t:ùl 
av« !he next two we~k;;, prmnising si.:p• fonward on the Middle ·Éast \VMD Frce 
Zone c.,nforu:nc.; and a momrotous ri:j>"rt l'rom !he lAEA on the mitltary d>nW!lSiotl$ 
of îr~uù;. nude:M pr-ogrammi;]_ 

7. th!~ !'r~parat.,ry Ccmmirtee bru<~ srmng !'ro<:edural remit, being the trn;.t ln !hi> 
revkw cyelü, !mt we must also look 10 lmild nn ilt.e ~<>n~ from ::zom. and th" 
posi!hi.! ~wlopments tb at v.'ll saw rn 20 l ! , ~ UI< s~es this fir:si Pr.:pC.:~m as an 
<>!"P"rttmity for s!atc parties 10 coll<l\ltlVdy reafl:lnn ~ir un<mnditi!>nalsnpport for the 
Nl't md !hel; ~"mmlm1mt li> ''"ti"n plllll im!'lcm.cntali.:~n. 

8. ~ a nuclear """"P"" $lat,, the United Kingd<>m îa tu!lyll!Ware thal it h~ partieull'lr 
r""Poosil>ilities w îullit The UK remai:ns !;~lly e<J<mmkred tu the l""!.t4eoo goal of a 
worid without nuclear we~tpons and we l>clieve iltat w<: have a mang ttadt n:<:ool in 
n>JOctlng uur disarmamcnt cofllll'.itrn.mts and obtil!llrlons tmd.:r the NPT. 

9. As kmg as il>t';!ll lU'$tnal5 of nudt'ar W"<!1i~Jl<>US remàin and !he ri~k uf mN:loar 
prctifc!'l'ltioo continues, l},c lJK's jll<ÎJ!"mcnt is !hat ooly a credii>!e nndear capabi!lty 
Cl!ll pruvide !he llé<'-l>r!t \ll!l!Witc guarllllt<:e tu o1rr national-mil)'- The UK 
Governmmt is the:refnre cmnmitted tu mai:ntaining a minimijlll nation:al nu~lear 
dclerrem.aoo !(1 proc;:>odinJ> wlth !he r<!ll.,wal "fTrlrlllni lllld thcJ<ui>llll!fine 
n.-plaeem.."'>t !'Till!fl'!IU>lè. 

!0. We have taken a mnnbcr "f addltl..-1 impar!l!llt diSlMmamcnt stcps, durmg and since 
!he 10Hlll.evicw C;mfer.,nce, and w~ will gi~·"' îurthcr ~la!! ofihe$e mC'i!Sur<e~ in llur 
siatemcnt und.er Pillar 1. Hm, În !l<n.oml lerm;;(, !hcse impertân! """nfulenœ bnlld>n$ 
measure• incluoo increasîng ~ UK's i:mn,;parency hy onMuncil\!f for the first iin1~ 
the <w~mll sizl! of our wllÙ!cad stoekp& and !'Uhlishing the nwst d!lmîied Securliy 
lln<l O.:ii!n<:<l Review meur bistozy, rcducing tbc nun!her o:l' w~d.~ on unr 
rubmarinl!s, t~UCill$ <>ur nuclcar W<tttpon st~O:pi!J: and dmwing np an updat<d 
n"l!"tiw S<!curîty a;,surance tn noo-!Wckar weapon :;tate!<. Wc bave a!read)' ~~art..ed 
thé itnplcment~tion of~ mcJt<~, and oow start~d !<> redwe eur w11rhœd 
numben !5 ye-ars ailesd nîa.,beduic. 

! L We alsn J:<<>nlinue 11:1 w"rk doscly with our 1'5 partnt:n> oo in>piC!llelllati;>n ufthe 1'<1'1' 
Actlnn Plllll. Cc-operation wi!hln Ùl<! 1'5 ha; eom.: a klll$ way. Let us Mt lÙI",;!et !hat 
ill the height of~ Coid War, which many <~fus in !his room can renl<!mher \\'tll!. 
lhese samc states !hat naw mect recurrently tc ta!k about dlsarmam.:m cooildmc.: 
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K--ucle.ar di~rmarrt-ent è> a wr;r ~ortarn to~, fut the United Jotintdom >Yid tbe Co-ni~nœ on blmmarn-en-t ii 
tM- ~minimt fptutn ~ whicli the ~U.trurtlOOi!:t t~tmity· -i:~d::!re;oo~ n!Jdt!ilt Wi:ul'U.iJmetrt, kt t.il1eie h 

mUclt ID~- in tt...e îclftrest& QI thrte_. l t.-.il~ ctn:ulate tlli! .entir-e ~ch hJt YJnlrnWC t!-.e key pt:in:t3 aatly. 

The tïntrî:«i kjngdorn 'ha3 kng: hoeen mr~umi~ t-D tne g_œl oi- ~ w-trtd wit~Jt r.uckM d.:ifXm!<. W"ê corrtiinue 
tt> play- a.; :i:cti"ift'!! rote m tl~tng_ to bui1d an lnternationa.! certsiro-nment :î!l whid1 ma 5-t~h: :f~ls tœ need m 
~ms nu-~fear we~!. s.;my~ ~ ,ar-e not men ycl:. There 3fif WU .;ub:rtarttia! tJutû!iit ar~rttdt_. the- number 
of nt.fcleat·3tir-.ed ~~, hiis ffi.t.rH~d -rathet than ~.as.ed, .iirid -t'nere iS ,a ~rufii:ilnt ti~ m MW m..ideiJt. 

JJt.rr:..:ed ttii-fl, eme~ Sef.N!'d bP'Utrt.rle~ !thut eit.her -fMn'i!- .nuclt!ai !.'ril:iJptnS Pt an:!- tty-lng t-o ittqt:lt-1! ttwm are 
fn n:gîœ~Z that: :suffet ft-mn WI013 ÎM~~ilit<-j «"" 3re 5Ubje« to .ific:oirit règltina! t:ensto~ -!10 Jti'n:re is :ruU~;twe 
pcten~ for aneY.i mt~ -thtuat W- emerge desi:Jlte- the tond of th-e -Cald W:s:t. 

Whf!e- -tOOi'1: t:mùnu.e -m he -!igrii:fienrni r.'.&k$ of f~,;.-'fthi!:r ~mfi~ta:~ and wh île- otber ~Mes r~n mUr:h ~r 
ritidNr we~:i D~l'r.il$~ weh~ been de~r th-nt H·~ IJ.n,.:Wcl Kin-gdœn will ret-nin a minimum credible-n~ar­
clet.err-~hl::iJ!t tite utif~.;zte- puit~Œr~l!- of out s-eturity', 

ln 2001! th~ United k:tngdom fi<k.~mi:Hlt .de~tl:!d,. and -i!pprciVed h)' ti é'--e>lr ffi>Jj_;;:nityf the ~on io CO-n'tit!:U-e­
Wth the ptilgram;.'Thf! to- Mmhl the _IJl"'l nucle.at deterr-ent Th-e Gov-emment ~ _out fin tM lfi10 ~bigk 
deient-e ami st!Curit:~ :revieW i'!lat ~& Ut \'itluki rn~~ a c-ontirH.WJta $1ak:nnudni-PhW..ed dirler·rmt Dnd b~ 
H·~- if.-~~ of r-eplat::ing its i!-11stlr'.ig s:abmai=nes •wh~ $'e- d® UJ- ';cave WiVi:ci! in tM lO~, thi!o r-e::nai#i'!> t.~e lU 
Gi.WC:rrim1!rtt'.5- pt&-f. 

A ~Udy kr~n. ili; the trirkirl Ai't~tfii.s S:Wcl:•; !S Or-..g.clitg llrui j1:0 lf;,Jf! to re-p-.an t-G tM .UK Prime MM&.ti!t' ,.;nd 
OleÇ~U!l'f i'rirni:: Mmf-sti:t im the. fust ha li -of _201:!. 1!1 ~ mo -i!a<.'if tt) ;p!tidate- abbtlt-the- tOndu mm._ ai TM TxJJ:kont 
Altt:om.aÜJ.'èS Stt.>dy.. An UnclaS:$Îfi-e·d -dq.çUrft.eni -Git tb!! T."'idtmt After-tu1thrt"$ Stu-drl' Will be p-ui:di$.~® in due Ce.:uJm. 

This. tt-.:en ~ our _polk.!{ art a-ur n-ticl~r d~œtrent.lM rite ~Gk MW àbo-'o.1t cli!r.i.tirrnnmen~- Pe1:--i»e min~tm~s-mk 
the Uâ.'"te:d Kmg:do-m tu. bk-e- iiu:.ti.OO t-G matett .nui' \'((:!rd~- lbe retord cShttws tila;t we Zm-ve aire:aê'f -tabn 
~nffica:nt ,;$i:'t1cnii-. W-e b,m!e> ,~d from li'>lins in a world of temr Q-f thru.J~OOs of t'.su::fe;;.'l.t Wnrbeàd;.. Stlinrll.m_g, 
tP fire at .1'l fl:J<lnlœtt;s ~e dtirir<g the t'oirl W~t •. to 3 WOrld în ·~kh Ure major tü.tde:ar- WUp>:i!ls. -~ili~!i ~ 
~~"fidhtly retfut:l!d tneir -anemli~ r~ st~-pe.d m,sl!'!Jtt& -tnem i'Jt .anyone- and haw r-eduœrl -t.l'teir 
a-perutkiœi ;r-Ji!iJdiOOSS:. ftoki:te tet:-:èntl~-~ :in W:in !b.~ S3W ilie ~rdn_g Of thé nev.r Sfld\1 ~ment b~een tM 
Un~ :Stat8 _ar-.d :RU$3Îil~ holèerS of the tat,ge.st fo.-ilclui stock~ by far. ilnOOf lli~t treat:y, both i::tiilntrte 
<Jg<relid tP redute the num:~r of :strntegir -rtucl91' ml!IS:ile eunctt-eB hy haf.f .amd i-o- îliimit tm: nn,Tdl~ -.P..f 

depl-t;-.eti :s.tnM:egîc OOclt!M warnoœ to a fJgut~ nem; ·i:-w-D~irtb h:.i~t th'.ln iiliit ~teed irll!I§L 

ln 'the-i~ 'fe:l-r', w..e ~w 'ifue agr:ffrlt>t!n-t -cf the f-its.t evei Nude-at t.tœ--Prolif.etatiorn Tr.!a.ty ~n pl-:.n. ~ 
\Vbil:b -ali i1l9 !îi$,nil.1.0riel- n::aff&-:m:.r:d tt..elr cDrnrtütmwt Ut the tre.-aty iMid titni-wJtted to makin_g tanFble 
pi~~S -toW,JJtcis our sb-~i'ed gO~ t'If -3 ~ without hude:at Wi!aj:-tui:S:. lindet th-.:rt plan~ R~at Wè-~porii 
$Ut-aS ~ ttmurùtt-ed tiil maklfl8 a::rrnt:rete: pr•z ro Me step.5-_ lmding to nud-eil!it &zarm.moent,. ~ch .. oding 
t>i'dtn;:.ing the- W.e.t3!l.glo:hiS trl:«kP.ûe -and r-e-d~g fu.nhe- the ~ and .YgnifkariQ Of t>iid~>it wn;u:niS in Œlt 

mm~ dodritl~~ Ne:tt ye.v -at the thir-d ?APT Prep.aratoty Cornm&ttee in -New-1 YO:rkt 'lire win 3èt oL"t pi.iibfu:l)!" 
l:'~-N we JtiWe made Pr%"'rei$ >t~h ût-.5 action _pi<:m. 
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Bmil>n·~~q 

tnfoon~km Q®,~ 

P<u.d tngram, 
BASIC Executive Dir~tor 

16Ju&y10U 

Commentary on the UK Trident 
Alternatives Review 
Ti>;!,~!lffnment!"'bll$1>ed ~ Tnt!Mtlll!.~rM•l""'' 

R~;l);;w "~filer ~li\'. TI>I> >hari bri~i"ll gJve~ a<\ 
lm~atJ!> re>f)<>n•e.l!IISI( w11l l~tilr till> V<'3t bi' 
publ$lling ti'\e t'!>o!t;; at~~ trident ~ammisslon, 
eonsld,..ing ~~ ~ ~uell ti<.a< l<lrm tt.e 
t:ontext ~f 'thededston~ 

fod•v'• t»d>~l<af go•,.mm.,t Wtiew lias highry 
po!ltl;:al tM!S lffl the dés!<~ by uber~lll<:mooat; to 
.. ~ iWo ~li\' !•tr~t~<., pcli!ii:ai)·Qtie!i!ioos• 

1) "'"the"' ~hl;a!l"' qpi'lut1s ~"' 
"~nta~n a tr~dible mb:lÎm:um ·;\ucl-ear 
deti!ITM! cap>bll!ty appr<>pliate ta the 
eha~~ged cifCOOI$tlfil:<!S .e>f ~e 21" 
~l!PIWI)'? 

11) are there "!'lioot> th& oîfer J!l'»at.."< 

flexl!wllty ù>l!n~h!i!' llrllllint<> re<pood 
m future dewJDp..,..,tsln the sttJ!te!!l< 
l!'Milront'l,ent, and !o ~ llt'itain to 
hâve ~red:ible rtegDtlatm@ ~tiofts at 
-Mt'y iUtwe multilateral ~w-~ment 
lll!lks. 

D"""'V Ale:.ander, spelliine at ~uS; ""the r<!p<>rt at 
lunehtlme today, sald m;n the tepen wppotted hl~ 

vlw1 tbere was ~ eredl!lle ai!œrlla!l)le lnvoMng the 
eonstrualM <>f wee subml>flnè> and ... ru.t 1>1; 

oalled a hlgh teadi~ f«used detem!n<e 
pasture, retaiJ>lng !he abillty to t.etum. to 
eondnuous l"!l:rols ;, lime of <risls lm! not 
otherwl><! requlfing <ontlnuous pl>trol!ing. Hé sai<! 
that ~ would rea!lse sa~~ Ines ln <i15h têm~S nf 
"'""' i:4 bli!iotl, -cr. of whl<h wou!d land ln L"" 
laie 20201. 

l'Ile ~I-ls "" li\'<)Ortaot <onitlb~>li<m !o !Ile 
:!>Ubfi<: d!;b~t~ irt !l'lat !t lft>e:>ts mare lflf!>rmati<if\ 
ln the pl>bile <iomlll!\ than ewu on the oj:rtkll'l• 4t!d 
dem<ir'~\Nt~'> he"lth'f <!l'ii~- a~ !hl; J>eiirt of 

~,-,_!. Jtow'''"'"' tfl.e <iivlew !>.as a ""~ et 
!imita~ itilU !Cf~~ i;ffld iTh the iï11$$UMpt~ftS 

-.:le.!t~J>m ad~i;:is; 

li) 

N:oi'Hl~-at op®rt~. artrt:t;he -ffiléte 

bas!< """'!loo: <h<>cld Mll!ln h•\>1! 
r""'l-w;rapl;lnsln the 21" centti!'y? 

Theev'<)Mne nilture ofthè """""IY 
<»fite><~ f<'r tn;; question uf wh~ 
ftUcleaf'-d-etf!t'refJte fi_as r~ce~ a!'ld 
illso therefurê one mui>l 'l'f"SI>Dn 

...;.~ lt eon adl!lluately """''"~< the 
~ion of what a l'Jlin~num tl<lt<!<rent 
""<l!d ))a:. 

the opportunl~j <OSt>- the th<>i<e5 

fMeg<W! li!l<l Impacta on _..,!!y 
bacau"" aflrn~estments pluughetl lntn 
nucle~rweapons tnves~. 

Thê interllalional po~tl<S -rooodlng 

lltitl'"'' n001'ri:lllferation., and the 
epp.ortunit""' !lrttain hiiS ta ln~œ 
<>ther states and .,...,.., Pn>J!I'­
""der !be nonilfilllfe'atioo <~me. 

!'qtial!y ~Mportetl!iY, the revlew <OO!.ail'..s wltllm tt 
~li\' assumptl""". lt rlellm!s a rnlfl1m001 <l!>t"'"'"t, 
- whl!>t nl>t ruôly J>ttl!<:he<l m a Gon!inuous ot-
5.-& deterr""t ~runt pasture, ls J>Welth~dose 
te it-~e ~~ Cllpabillty, "to tlefM!r •t 



$1'111 not-""'~ l'i>dear ~ttik<1 ~ilill>l ~ ra<>se !lf 
tl>!~<!\'> ~t "" "llllr<>!>fl~te s<llle ~ncl Wt1h '-'liifV hi!lh 
{~nfldem:e", aocl w mll!ln"l" <l>!S capJ>'!>»>wfur lift 
""t"nd~d pll{itld. thi~ is • WIJ!lih Mq"""""'"t, llrld 
ru'*< ""t >li!fll!i<:lltl1 furW;r ~loos ln !>ilir<>l• 
;m{l re!>!lif!<:o>, and $0011! d~l--""!'lli>le cpl'<>l'ls t.'li>t 
<Dul;l mherw!;<> p!<Wl! i!Ut"!tl!ve. But i>ow 
--1'11• tl',ls ro<t.oltê-t li> ~ W~>t!d wh,;r~ ~hé 
g<>vemment ~~,.,-the p~~~ of ~hé 
-'ll\'!nta Gl a wateg:1t nu.;i.,.,;ùate-b~ 
thrl!'att<> be ~ll!fylow, aoowl>ere Wi>lla•~•tr<Jl\11 
md h~thv l!lliànce !'1fliition•hjp$? 

Ti>ll \lK plaee> NATO at thelll'!art .fil tt; ~>att<mal 
""""'"''~'· ~ncll!IW<i>tesl~ M>tleiU ""llallilltyt(> 
A!Han~;<> ~pll{atians. Tni• requlfeœ-t fqr 
lncl"!len®nt opell'IOO!i. ooe th$<D<mny Alex3n1Jer 
açfm~IM! W$ ll -f{}fe $UlSJ,JrAp~ iR iitlSWSf tt!~ 

quest!OO f~«<n "'" at RUS< e..-1\;;l- ""'"''' $hi:l!us 
little f;ollh ln rtl« lo~~g letm ~lm w capablll!ie'l 
<~lttli! Alli•,..,, Md sen&. the ralhi!<stf<l<lll 
~· !l>temaooMlly!hat m the Ill•< an~l'f:l.lo 
ll!'Îll!ilf\ th\! c~ry p!!litll'aj!y i>nd str~k•l!y 
el""e!it tll the most poweriul>t"t" 111 the ..,,!d, 
®ii>S not hl>~ faJtf>"' ils 1>11~teral er rn~ltll~ti!ral 
aliliarn:e f'l!!atronships. What d-!hî& do fur 
<Mildifll!te in ir>temam<>l>l!l reg!-, w lot !Il« 
UK's i\On·Pf"ilferal!{lü pill!iey~ 

If il nt:. in .dao> not Y"' !lave thll <OO!lden~;<> 1<1 the 
ll'll:iilma'llonalsecur1~1 sil!!>al'<>l'l te !jÎve up rtudear 
wèa~JM'> <!t>tir"l'l:, ur fee!; SOO!i!h<>W tl>at lt hO> 
fl'!spoosih!Utle> ta ltS NA!P a!IÎ!fs w >houllll!<f ~hé 
nudi>at l>urden v.lth the Amerk- a>v.~ ~r~h, 

then it <JlUid ""'"' l>l>Sftïb~Se~ pool t.'>ose 
as'lets witt! lu NAtO pal11!'<!fs. and ens"'" a rol!d 
and relia ble t1ll'll!nuaus at-sea ~tett·i!fi<e. T~l& 
would t.ealise subst:!fi1ial s;;wlllg•lhllt blow lhil<e 
n-tiooed ln u-,., TI\R '>Ut <>Î thé wll(er. 

Wb!r <l<> we hllvl! ti> <ll"l! ont<> the ~"'!.e fig leaf 
that 'tl>.e British """lea~svstom 1$ <>pl!<fat!<>oally 
lndependerit, Wh en wel:now that th..-e .are no 
!l"llti.:ally u~ble sœnalies w1>en the I.IK woul<i be 
firlng ll!l nu<l""' Wl!llPOO< again>t 'tl>.e WJ<hes <>Î me 
Amerkan>? tho>e la!c,m to rein reductÎllM lïaw! 
]umped <m at~ysugg~n Gl <educ~ pJ>tl<>l> as 
rreating a 'port-t!me dewrent' .But Jsn't tllat 
"'"'ctly wllat""' need ~. ~ometnlng thet li 
flel<l!lle a>v.i apor(lf!<late W the threats we face ... a< 
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~re we milly ~ng !hat the (-uff!>llt »tuatlan 
d~M~O<b a permanent C<:<Jd Watte~seri!fit,Jij> 
nee<!> t<> be ln a poSl~l'! t&ml<!t sll<'M~l! "" ·t!m 
gl®ol tobie or l!'.ideiH d~""~ ~>~<! this 
teq\ilre> a @<e>ll:1U ~!!".rel <>f fll1!î<ll>il!ty th~<> -v 
seem wlll!ng w .:ooteml)l~!e. 

lf oon-e •~ ~ zt116 lti'ldtbe 
l~lidutol)mltloo~r~and 
If !he tW<>-Va~ullnl~otlilell wel'!lt!l 
~tllettru~-~~thoii!I!Ol!le180thb$W, 

tb~ lif<; aftlle tU<I'-fle~t <Ot;ld lié~ ·bY 
.~ "" l$!Jdltl<mal se- ye~~tS,l!I\Jil>llna a 
1\lillil!~r edf il<l'!'lfle! 10 Ile l'$llll!i!d1 .~ ;~11!1 
fl!~(ilfl!l!al S~M{oNv-~tlli!S)lti'ld 
r~œcl nmnl!ng ~su. tt 1N<IIi!d $o f!P1m IIP" 
desirallle lleolblli!:y Î'l th« till:~.~~· 

<:har!Jif'll ~it-a. Th!>~"" 1lthll!f """''"' 
J>i>tlOO< """" oor a~p!o<>l<l mme TM tepgrt 

Mû<Îl ;>f the a!>:tly,;lt ln the f<>Jl"l't re''"""'' ;,r;>ufid 
assump!W<>s belllnd the lêr1;!1h cl ti-lt Wi>Uid 

talti!' the Uk ta .,<l'lep • o!IW warl>'"'" f1>r the 
Tr!ld~m "''~{Ji vearsl ;;till a new wam.,.d lor 
any new dell\lei"f 'SYStem lilte il' mm~ m~SS!iej.;;n 
adclotlooal t year< oo ~1lP). Th!<>lt lei!d·tlml!'> a10~r 
.1!:1 ru!!> <~ut m~ny l!Jtol>tll!i\ie O):>tloos ~;M~ thal; lla>is 
that mer..- il!\ lmufflclent !'lffif! Îll ~~~ t!>e 
wamead fil!ll:M><e altematlvos. befo<" the culfl'!nt 
..,b,mrines teiO<l> the e><l<>ftn<!lt usefullife 
arœn<l 20ao. 

li th« >l«leat det,.-rJlnt '"'"'lv l> ~hé """Mal a<!t<!t 
that 1'1\llt!'f daim, these lead•thnes <;ooJd Stit.ely !;~> 
fadut,;d slgrllf,cmtly. tJwt~· Ull~<Jffil>lV 
v.ith 1M w•.rle;pre!>!l e!itimalês o! îran's œji>.all!lîtis 
to fleld ~ m;o:b;;ar we~po•llf\ (fj;)nl!l$ ff001>~ 
~~cl Wltho!lt ~Il.,. The ldl'lêt~<:aM!lalil> shllrsd 
m~ olme!< 't!klent """!!h""d sçecifJtati<l<ls v.ith 
l!S, ·are lhéy really ul1\#tl!ltg t<>share the 
;~sYelopment of the!tfulllte aJr4aU<>ehecl cr<i!lse 
misc>lle w:arheaclS m'th us? 

1<><1<i'(< wiew wll! !&<\fm- fl'..N<i dell!>etallon; "' 
~hé Cl>mmi>>l<l<>, i>l>d 1:!00> .do<.~!$ si'-d;!U!dj>la)! 
~" in>portanttoli> ln th<> f<>r!il<:omJng debit!:>! ""-"" 
ti>ll futu<e <>Î ;'r~t. 
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ANNEX 40- T. Fenwick, "Retiring Trident: an alternative proposai for UK nuclear 
deterrence", CentreForum, (2015), 
http :1 /www. centreforum. org/ assets/pubs/retiri ng -tri dent. pdf 

~ 3 - Critiquing the Trident Alternatives 
Review 

Pub!lshed in Ju!y 2:013, the Ttîdent Alternatives Rev!ew {TAI\} consîd­
ered a tange of alternatives to Jike..for-like replateffiftnt of CASù Triderrt:" 
The;;e lnçluded changes to the warbead <lhd deiivery S}'Stcém (te.l'épiat­
ing Trident with ânother nudeat system} and thé readlness state (ie. 
moving away from a côntînuous readlness S'tate eithér with Trident ur 
with aMther nudear system}. 

The most usefui element of the TAR ls îts retonsîdemtlon of the "un­
acceptable los.s~ notlôn at the heart of deterrence theory, by atœptlng 
that the absolute leve! of dâmage ro deti,'er unâtceptable loss wltl wry 
from advêtsary to adverury. ln doing so, !t at.cepts that the MMostô>ll 
Criterlon" does not prescribe <111 absolute level of rl.est.ructive tapab1!îty. 
Furthe~ nucléât weapoos are explh::itiy té5el'\lêd fut oociear states' tar­
Béts that tannot be held at risk .by Ul< canventiooal t:apahl!itîé5. Crut.iat!y, 
this means that deterrlng non-PS states' !ess well--defended targets, a 
lower leve! oftapah!Uty than Trîdent offers would s'till ptuvide .a suffttlènt 
threat that the deterrent elfect wou!d bé âthieved. 

Given that a major reason fu.r mnsiderlng alternatives to Trident ls to re­
duce the tosts, the "Costs" Séctîon of ·the fAR îs trll:îcat 1"' As pubi!shed, 
four analytk:al faî!!ngs fundamentally undermlnetrns ~on of the TM's 
analysîs. 

Fitst, the JSf 1 môdern!Sêd wt..1T1 free,fall Mmh option fuat ·ls r.efer­
él1ted elsewhere în tM fAR îs excluded from thé cost tôffiparator. Chad 
A'""; the on!y .lSf option shown îs for JSf tatry!ng a yet-to-be develope.d 
superso nk crulse missile. lt is assessed that this turious amrssîtm ls be­
cause a JSF l môdernîsed WE.177 free-fall bomb option woùld bé avail­
able before the Vanguatd-tlass S.S.SN out of ;;e.tvlte date {050}, meanîng 
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l3 of4ù 

6 Mar 2014 : Column 1077 

Nuclear Submarines 

12.22 pm 

The SecreillrY of State for Defence ()\fr Philip Hanunond): 'Before 1 m<ike my s.tateme.nt,l am 
sure that the Ho-use \"ill want t-o join me in s.ending cortdolences to- the family and friends of the 
sapper from 32 Engineer Regiment who sadly died whi1e on duty in Hehnand province y-ester-day 
as a tesu1t of non-battle relat:ed injuries srn>iained in Camp Bastion. The incident is not believed to 
have involved any enemy action. The servicema.n's next of kin have been informe.d and have 
requested the cu~'tômary 24-hour delay before furthet deiaib are released. 

With. permission, Mr Speaker .. I wish to infotrn the House that I ha·ve decided to refuel the nude.ar 
reactor in Ht\4S Vanguard, one of the UK·s four billistic missile subrnarines, during its pkmned 
deep maintenance period. which begins ln 2015. It will be the second tiillé that Vangu:mi's reactor 
ha.'i been refuelled since it entered service in 1993. I wm ê.ll.plain to the House ilOW why l have 

13!03/2015 M:09 

Hou.se of Commoru Hans::trd Dehates for06 ~far 2014 (pl 0002) http:JÎWviw.publlcations.pariiam.;:nt.tikipafcm20 1314/crnhansr ... 

reached the decision to conduci a second refneUing. 

As many hon. ~-Iembers will know, alongside the oper.:uional rèactors ùn board our ballistit 
nù.ssile submarines, a prototype reactot of the same cla.'\s bas been runiling at the naval reactor test 
establishment at Doumeay in Scotllliid since 2002. Its pur-pose is to help us assess how the- reac tor 
tores withîn our submarines will perf-onn ove-r titne.lt bas iherefore been run fot sig:nilîeantly 
longer periods and at a signifkantly higher intensity than the core-s of the same type in our 
submarines. to allow us to identify early âriji age -or u..-..e-related issues that may arise Iaier in the 
lives: -of the opemtiortal teactor core.s. 

ht Janua.ry 2012, low levels of radîoactivity Were -detected in the cooJing waret Suttot.tnding the 
prototype- core. Low Jevels. of radioactivity are a normal prorluct of the nuclear reaction that tak-es: 
place \Vithin the fuel. but they would not norrnally enier the cooling warer. The watet is <.:-ontaine-d 
\vîthin the sealed reactor circuit. and I can reassure the House that there has been no deteclable 
radîaiion leak. from tbat sea.led dt-cuit. The irtdependent Defence Nudear Safety Re-gu1ator ând the 
Scottish Envir-onment Prote<:tion Agency hav-e been kept infonned. 

When the coolant radioo.cû viry was first detected, the reac tor was shut down as a precaution. 
Following investigation:5 and a series of trials-, and with the agreement of the relevant regu1ator. the 
reactor was restarte.d in November 2012.1t continues to operate safety. Both mdiation èXpPSUre for 
wo-rkers at the site and discharges from the site bave remained weil inside the strictly prescribed 
lirnits set by ihe re_gulatots. Indeed, agairu."t the International Atomic Ener_gy Agency's: 
rneasurement scale for nudear-related events, !his- issue is classed a.~ leve! teto, which is described 
by the agency as 

"below scille-no safety significâlice". 

The naval reactor test establishment is. and temains:. a very -safe and low-risk site. -However. the 
fact that low levels of radioactivîty have been detected in the cootant \\-'aler dearly means that the 
reactot i-. not oper<~ting exi:H::dy as plàlllled. As one ·wou!d expect, ·we have ronrlucted extensive 
investigation..~ to determine how the radioactivity bas entered the cooJing waier. We be-lieve that it 
is due to a microscopie breach in a stnall 

6 Mar 2014: Column 1078 



~'-Pite that~ ·we now have to coru-ider the possibility~ ho·wever retil(l{e. that the nseful opernûng 
life ru this particular desi1'11 of oore may not be as long as previou:siy expected_ As a re."ult~ I hav-e 
decided thar, as a p.recàUtio-nacy measure, we sbould refuellThlS Vanguard, the olddt SSBN dass 
and the one v.ith the hlghesi i:llikage. as il \vere, on het reacrm~ When she enters her -sèheduled 
Jeep maintenance periOO. in 2015. Thîs is the respons.ible option: replacing thè à)re on a 
precautioiDicy basis ar. the next arising Qpportt:mity. rather than waiting to see if the œre needs to 
he replat~ a.t a 1arer date~ which wouki me&l retuming \1wguatd for a period of nnscbeduled 
deep .ilUÙnte.fianCe, pQtenffi:illy putting at rist the resilience of our haliis:tié miss:ile submarlne 
operations. 

Thè- refueUing will increa.se Out èùnfidenc-e !hat Van~umd wHl hè able to opemte effettively and 
safely until the planned lleel of Successoc submarines begins to be delivered from 2028. The 
refuelling will be tonducred vâtbin the current planned dry dock mlÙ!lierul!lèe period for 
\\n>guanl, whicb runts in late 2015 and will 1ast fot abora !bree aad a half y.-.m;.lt is therefore 
expeeted to have oo ùnpact on deretrent operations~ The àdditional tost of tefudling \4mguanl is 
t-Stimated to be about !.120 million over the next six. ye-.il:S_ 

A déCision on whether to refud the next oldest suhmarine-~ mts Vîcrorioos+ when she- .enters be.r 
next plann<d deep mainle!lllllœ p<riod dœs not need to be made nalil2!H8. It will be informed by 
fU:rther analysis of the data from the reactm at Dounteay and eXamination of the core after the 
reactot is dectnnmissioned. t have declded~ again on a pre-c-.tutionary basis._ tbat in the meant.ime 
we \Viii take- the tteœs...'i<ily s.tepi to keep open the option of refuening Victorious. l'bat will involve 
inv.<e-3iment at Devon port and at the reaetor plant ai Raynes\va.y in Demy to preserv-e ô-Ut .ability to 
conduct nudear refuelling. The t-oial-cost of that itt'.r"estment is stiU bcing scoped, but ît is e:xpectOO 
to be of the order of !!50 million. 

Tho.se L~is-pethaps f270 nu1liort in total-will be met from exisûng provision for finànéial rlsk 
in the sub:marine programme budget. They repre._~nt suhs:tàùtially Jess than 10%- of thàt ri.<d: 
provisio-n and win not impact .on the more than .t-4 billion of rontingency that \\'ê are holding in the 
ow:rnll dafenee equîpment plan. 
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Ml' ÎlURile: Eve.~ study tbirl1.~- hà'W! iooked -a± S:(j far :ba.o;: saîd t'our. so tltat Lo;: ~-hé:re we :&ilmd, and 
1 bop~ thâi th~ boo_ fit.m~-emwn dÛe-> tao. 

-i<[oatiy~ l tnrn w the position advnca~ by my hon. Friènd thè: ~kmbcr f~r Nurth -fil!v~n tSlr Nki: 
Hllfie)'), whnm, we !oond dandng- c.n tht_ head of- a pin in tclklng about a b_lzarre nt.w Lib ùem 

policy espinttion. Far from :g, nrinlmum nude--ar <ktcrrent t-JtPftbilü:y &live-red with a t\\--n boat 
-1Jp1l®: for dual use. he-lus devdopi!d a ·new polky fln tM boof-not a: pari-ti-mc &,:J~tm--nt but a 
kit-part det~mnt. Apart from the !act tha.t neidt.<:.r oftîw.s:e t)flWm:s wa..~ -cv'i!n cun-iidcrcd by ti--~ 
alternat:Ïl'ts rt:"V~w_~ this bas d.::moru;ttated dut the: Ubcr.u1 Uemücrat puny ffi-

Pet~ WJSbart .t:1ttimed ffl ttW'I-'e thit t:.f.fWJN (Standin.,_~ Onkr No. j6). 

Mr Spe-.dœ:r: J v,nrukr w&'"thcr ln tM li;1Dt pf t.hç &ta y-b: hM bee.n 17 mlnut~s thus far-~ 
Sfljl."'mtt at Arnts mlghr ÎD\'~stigaù~ the dday fn boili L.mhm.-. 
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20 Jan 2015 : Colmnn 4WS 

DEFENCE 

Nucl-ear Deterrent 

The Secreta:ry of State f-or Defence (l\Uchael Fallon): As pan of his st.atement on the strategie 
defen-ce ànd sec-uri!y review (SDSR) on 19 Oètober 2010, my right hon. Friend the Prime Minister 
annourtted that we bad reviewed our nudear detetrertce tequirements. He tonèluded thai we could 
deliver a credible nudeat deterrent with a smallet nuclear weapons capability and would 
incorporate these reductions into the current deployed câpabîlity and the future roccess.Qt dete.rrenl 
programme. The number of dep1oyerl \\.iirheads on eath submarine would be. reduted from 48 to 
40; the number of oper.ttîonal missiles in the Vanguatd class ballistic illi'\.sile subm:uines (SSBN) 
would be reduceù to no more thart eight; and we wouid reduce the number of operationaJly 
âv'ailable warheads from fewerthân 160 to no more than 120. 

The then Sectetary of State for Defence. my right hon. Friend the ~fember for Nnrth Somerset 
{Lîâni Fox), announced to the House on 29 June 2011. Official Report, colurn.n.S 50-51WS, that the 
progtarrtrne fot îrnplementing the 2010 SDSR warhead reduèrions had commem:ed. 

I am pleased to înfonn the Bouse that this Government have now met theit ctmtrnîtme-nt to 
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