The Soviet Nuclear Archipelago

The dissolution of the Sovier Union
has raised new eoncerns over the
fate o1 the Kefmec :upl:rpl:ll.".'rr"-i
nuclear arsenal and the nuclear compiex
that supports it. And with relations be-
tween the republics changing virtually
every day—symbolized on the military
side by the simmering dispute between
Russia and Ukraine over controsl of the
Hlack Sea Fleet—atiention has fooused on
exactly where the nudear weapons and
facilities are, and how they are secured

Both the Soviet nuclear arsenal and tha
nuaclear archipelago that supported it wene
dlifferend ln some respects, and significant!y
larger., than thetr U3 counterparts, Uniil
recently. for cxample, the Soviel Union bad
14 reactors producing plutonium or bibium
Bof muclenr weapons ab four different sites.
some of which also provided civilian
nuchear power; the United States has not
had that many prosiuczon reactors operal-
ing simuyltanecasly sino: 1964, has ngver
had more than beo dites, andd has never
used irs military reactors for power. Mever-
theless, both the arsenal and the nuclear
complex of the former Soviet Unlon are
concentrabed in Bussia aod & small number
of the other major formier TEP.I;'b]i.-E of thae
new Commonwealth of [ndependent
States, and substantial securily measunes bo
protect the weapons against unasuthorized
seizare or use remain in place.

Bombz Calore

The large and diverse arzenal of
nuclear weapons accumulated by the
former Soviet Union is belng reduced 1n
number ard consolidated geographically, 8
trend which began several vears ago. Al-
though there b uncertainty about the exact
size of the Soviel nuclesr stockplle, the fg-
ure of some 5700 operational weapons
has been used repeatedly by both govern-
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“Despite the vast
scale of the nuclear
archipelago the former
Soviet Union created,
there is little danger
that the world will
soon be faced with 12
nuclear-armed states
in place of one.”

ment pfficials and ouzide experts. That
miakes the former Soviet arsenal by far the
largest in the word. Owver the past few
vears, thousands of other weapons bave
een withdrawn, but many of these have
probably mot yet been dismantied. Thus,
the true total of deploved and nondeploved
weapons could be 30,000 oy more,

Like the L[5 arsenal Soviel nucleay
forces can be divided into twoe broad
categories: there ane some 12,000 strategic
and 1500 factical weapons dncheding al-
st 308 for strategic air defensel. Large-
Ly as a result of the information exchanges
included in the Strategic Arms Reducion
Treaty (STARTL, preciss imformation o the
bocation of all Soviel strategic weapons is
row publicly available (see map, pp28-29),
Thee entire Soviet offensive strategic arsenial
i= based exchusively on the lermiores of the
“big four” former republics—-Russia,
Lkraine. Belanes. and Eazakhstan,

Ower 70 percent of this strategic ar-
senal is in Russia, inchading 1067 (CAMs
equipped with some 4308 warheads: the
enlire Soviet missite submaring force, in-
Cluding 592 missiles carrying some 28328
warheads: and 2T heavy bombers. probably
careying some 330 warheads. Ukraine hosts
130 spe-warhead 5519 ICBMs and 46 silo-

based -warhead 55245, along with 33
heavy bombers, for an stimated otal of
over 1,700 warheads. Kazskhstan is home
o LM 10-warbead “heavy” S5-18 [CBMs,
condidered the most thrsbening weapons
im the Soviet arsenal, and 40 bombers, car-
rving & botal of just over 140 warheads,
The only strategic weapons L Belarus are
72 single-warhead, rmad-mnobile 55-25
BN =, Bussian officiab have recently indi-
cated that all of the smiegic weapons out-
side Russia hawve been taken off alert or
retumed bo garrison; thise in Lkraine ape
to be eliminated by 194

Much kess informabion is available on
Soviet tactical nuclear weapons and their
bocations, Milikary offidsls of the formes
Soviet Uninn memakn soretive abowt the
locatomns, nurnbsers, and by pes of nuclhear
weapons, resembling their S, counter-
parts in neither ombming nor denyving
their existenee anywhere MNevertheless, il
is clear that Sowiet tachal auclear waapons
wire ance much more widely distribubed
tham thel Fstralegic contarparks. In Decem-
ber 1950, the late Marshal Sergei
Akhromeyev said thal “tactical muclear
weapons are deployed in practically ail
Undon republbcs.” Momaver, as recently as
last sumimer, Sovietofficials confirmed that
Soviet nuclear weapons still remained In
the eastern part of Germany. Mot until
August 31, after the bited coup. did the
new minister of defense. Marshal Yevgeny
Shaposhnikoy, assure the Cerman ambas-
sador that all Sowviet milear weapons had
been removed from bis country. There are
now N0 Soviet nuclear weapons emaeining
outside the territory of the formmer Soviet
Llinlom,

AL the samme time, there has been con-
solidation within that territory as well.
Most observers agree that all nuclear
weapons were removed from the Baltic
states before independemce, amd that they
have now been removed from the volatile
former republics of Ceorgia, Azerbaljan,
Armenia, and Moldova as well, More
recenthy, Russian Prsident Boris Yeltsin
and Defense Ministy officlals have indi=
cated ihat all tactical mclear weapons have



also been removed from the Central Asian
stakes. incleding Kazakhstan, As of this
wriling. the tactical nuclear weapons of the
former Sowiet Union are deployed only in
Russia, Ukraine, and Belarus. (5ee tahle ]

The eituation remains very dvnamic,
with weapons probably in daily transi
frem Ukraine and Belarus (o centralized
storage facilities. Newspapers around the
waorkd have arned extraordinary philos of
nuclear weapons being loaded onto trucks
for tramsport back to Russin. So far, this
process appears o have gone smcothly; in
November, Delense Minister Shaposh-
nikov said that the republics were cooperal-
ing with central autherities in the transpart
of tactical nuclear weapons to special
depots. Under the accords reached af Alma-
Mta and Minsk i Decermber, all taciical
nuclear weapons in Ukmaine are fo be
eliminated, and all thase in Belarus moved
to “central” storage, by July 1 of this year,
Ukrainian Presicent Lecnid M. Kravchuk
was gquitted as saving that the ships of the
Black Sea Fleet will have all their nuclear
weapons removed by June 3.

Lopse Mukes?

TheSoviel mililarny, no less than its 1.5,
counterpan, established elaborate proce
dures bo saleguard Hs npuclesr weapons
against thefl or unsullorized use, and it
appears thal these are gill in place isee
p. 18 Secretary of Defense Dhck Cheney has
repeated iy sakd that Commmonwealth han-
dling of nuclear security has been “very
responsible.” and Robert Gales, direcior of
Central Indelligence, 101d a Senate comumit-
fee om lanwary 15 that “under currend and
foreserable circumstances, we believe the
v national command authorities will be
abde to maintain effective control over thel
tuclear arsenal.” In (he Alma-Ata and
Minsk accords, the states of the new Com-
monwealth apreed to maintain single,
unified control over all naclear WERPONE,
with Eussian Mresident Borls Yelisin an
charge of “the bution.” but with {le presi-
dents of Ukraine, Belarus, and Kazakhstan
having the right to veta any use of rudear
weapor: 84 long as such weapons remain
on fheir sl

Strategic weapons in the former Soviet
Union are believed 1o be pariiculariy
spoure. Acconding, booa variety of Soviel ac-
counts, all Soviel siralegic weapons are
equipped with electronic Jocks (kaown in
the United States as “permissive action
links," or PALS) making it impossible o
laumch the we = withowl recedving one
or mare codes from higher authority, Mary

Arme (s Teekes imearv Forruare 1053

af the wea pifis themselves are algo
believed to be equipped with electwonic
semenrs known in the United Slabe 25 “en-
vimmmental sensing devices” (ESDkb, that
will enly allows them to b armed afler they
experience Lhe environmenis of thelr nos-
meal path from launchio targed izuch ashigh
acrelerarien followed by 2emo gravity for a
balbistic mrissile), Thus, if an ynauthorized
BroUp samehow managed loremove one of
these weapons from a missibe, il would be
very difheult—though not impessible, over
the long run—~For them to get it o detonate,

send a signal bo cetiiral n-mm.mi:l. and nao
such signale have been received.

Littke 15 publicly imown about fhe
detailed design features of the slorage
“ighoos" that hold Soviel tactical nuclear
wWin but, like thety US. counterparis,
ihey are likely to be equipped wilh several
lavers of security. US ppelear depots are
encirched by high fences, well-lif, and
protected by specially riired guard foroes
A modern LS, weapon storage ighoo has a
heavy front door hed shut by multiple
desdbalis, which can anly be opened by a

-
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Nuclear Weapons
In the Commonwealth of Independent States

{Estimate as of January 1982)

State Strategic Ground Air Delense Alr Force MNavy Total %)
Otiensive Forces Forces

Aussia 8750 4200 2875 2375 2,760 WTH0 T

Likraine 1,780 B0 125 1.050 0 4,025 15%

Kazakhstan 1,400 i} i} 0 o 1,400 E%

Balans 100 i} o 675 180  BRS %

TOTAL 12,000 4800 2,800 4000 3400 F7,000 100%

Epecial attachrments of troops are assignied
to guard strafegic bases, which are
protected by ferees,

Tactical nuclear weapony are more
numerones, more widely dispersed, eazier
to Banspert, more varied in design, and
somne are quite old. But hete too, extensive
secutity precaubions are in place. Like
strategic weapons, mosd tactical weapons
are believed 1o be equipped with electronic
locks, and some may have epvironmental
sensing devices; indeed, Krasnaw Zuezda,
ithe miain malitary newspaper of the former
Sowviet Union. asseried on December 19,
1951, that al! tactical muclear weapons are
equipped with locks to preverd unauthor-
iped uwse, Moreover, each warhead, bomb,
or artilbery shel]l has a serial number,
raking possfble 8 comprehensive inven-
tory. Tactical weapons ane siored separately
from their launchers, in speoally designed
high-secunty bunkers guarded by boops
organizationally separate from those who
wiortild use the weapons in wartime, so thal
10 ready the weapon for launch weuld re-
quire the commplicity of two groups. Repori-
edly, each weapon sils alop a sensnr thai
wpild sound an alanm iF the weapon was
improperty moved. Moreover, anv sudh
unauthorzed movement would reporiedly

a.Fu:cialcl.'AdE.ThE' BT stared msideanes
kept in beavily balied coatainers with hard-
foeateess bocks. Also imside are opils of
Earbed coneerting wire that are lowered bn
cower the weapoh camtainers, and smoke
gererabors that would fill the ig koo with an
irrttating srovoke if I were entered withaoul
authorzation. Only & millary guard with
the proper equipment canm TiFt the conguT-
tina wire dlanket foe authorized access.
Transportation of neclear weapons m
volves equally extensive security—an im-
poftant issue, as thousands of nuclear
weapons in the forme Soviet Union are in
be moved over the next few rmonths. in the
Uniled States, wehicles carrying mucheay
weapons are reporledly “specially
desgried o withstarg collisions, (o immo-
bilize the wheels of trucks if drivers suspect
they are apout tobe hijpcked , and tofill with
& slicky foam o immoebalize intruders af
eached. ™ Simiarhy, in the Sovie case,
weapans are moved using spexcial trucks o
iracked vehicles, under hoavy military
puard. As an added security feature, these
special vehicles mportediy will only work
wiven a secred code s enteredd inio the dash.
board. As in the LS case, only authorzed
personnel are alowed to move the
weapons, and meny people mas e oine
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wolvid mevery slage, aather as participranks
0 &5 oservars, s0thal if anything wnusuwal
octireed if woubd be jrn.r:'mll'::r\-!:-' e il
pized and preventive action could be
talkin.

The Muclear Archipelago

in addition to the weapons themse
ves, (ke former Soviel Union's nuchear
vosApois comples B annther feous of oon-
cern, & i is a polential source of nuclear
weapon designs, oompommts, mabenals,
and know-how, Like the United
States, the Soviel Linion created an
enurmous comples to design,
produwee, and test mackear weapins
and the myrlad compongnts ang
mabznials wsed In their manutactune
The CILA rerh'ﬁl.ul['.' gabimabtes Hhat
souTie SO D) :.'Il:'l;i_rlh:' in the bormer
Sowiet Union have clearances o
wirk with puclear Wedpons i one
way or anather |:|r||.1lJi.|.'|E both
miligary p-u_'n-.u'.nul rl.".'l-Fl.lIL'-1|:||-\,,' o
nucleer n-l'.-'l:-.".rr'.l.rn:- and  Lhe
ermplovess of the weapon complex
f these, 2,004 rl:'pu:!I:'lJ'.'.-' hawve
detailed knowledge of weapons
ﬂL-.<i1_e;n. angd 300 o 3000 e have
wirkad ih drABEm eanchmant o
plutontum production.” While glos-
mint hias permbtbed o glimpse oo the
workings of this vast archipelago of
socref citkes and fcilities, the full
story is far from complete. What fol
lows is an overview of what s
knowwn absouat the L'L'l11li.'l||."h.. based on
article in e Sovciet press, visits fo
the Boomer Soviet Unios, and inter
views with officials b the United
Sy srud the former Soviet Unwom.
Fortomatety despite thevast soope o
the Soviet nuchear wespon com Fll-_'.u'.
with & bew sxCeplns— suach as the
nuclear %k site in Kazakhstan—ali
of ihs st sansctive facilities, from
bovm b design to Haslle material
p*-:h.l.u::'.i::-l'. are IoCabed wikthin Hus-
sl

| Tt Agency rl:h.-r.ru'-r::.:llc' For the nigclear
L Tt J-c'u'.n].'lh.':-: ix bhe Mindsbry of Adomic
Fower and Industey CMALT-—thie cimnsest
S ies oounberpart to the 1.5, I.‘-';'Fl.trimn.'nr
si—Energy - HPOE—wiich—hanow—been
taken over by the Mussian EEvErnmment
MAP] supervises the entire chain of
pru_lu-..'!n.ln bk maed lead Weapons from the
'.ni.niJ'.g ok uranium oreth r|::-u_!=,h thiz fabeica-
Lo ¢l wearbeads, and 4 responsible for the
I'.:-rm:lu.;l:.i::n af all nuclear materials
wrantum enrchment; production regciors;
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nuclear waste managemenst: and warkead
rescarch, developmeni. testing, amd
production. MADP i3 abso responsitle for
clvklian nisclear power activities, amd other
wiiek, rangiog (foem hgh-enernay physics o
the production of dairy equipment. Once
thacwacheads ape produced , SaM delicars
them o the Main Adounistration for
Muclear Weapons (the 12th Main ad-
rnLsiration or Dinectorate s of the Mindstny
of Dieferse,

MADPT was created in mid-1989, from
the Mitinistey of Medium Machine-Building,
the vrganization previously in charge of the

Wikdle alf dackan nuclarr wempons feoe bepn ot ndtedt o
Kazpkhehm, Kircnklr Projident Nurtwlion MNozarbaien {shot

dbnoy aith fuassarn President Borts Yalesin fars tlowd hod mad onlid
o P Eate of the strlegic omapras o b ke Cembeal Asaen shale
s, U5, afficials reportapreemend Hhat all Heste oo i Gl e
disoirffed Gnder STAET.

nuclear Wiaapuns |_'||rr']'l||"-:. Vitali F
Kongvalay was then .'rpp.unhd YA fnin-
ister, but was remowed after Uhe fajled
.'l.lli;lt'\-l ST Firsk i.'h,'li:lun.' Winster Bords
. -"‘ilh:i]'u-h:-l.-'. fErw LTI E s Ea AT B T DY
in 1,'|1;1r!-',e of e bramch of h1.—'-.|'|.r-|-.-1'|'-.:-:|l.1|.b|:f.'
for puschear madenials and swachead |.'nld -
tron, while First r.h"F'III:'I.' Minksker Wikbor A
Sidarenkn is r\-.*-:;mnmhl.-u tor Ehe civilian
ciche, Llmeder :"q.'ihipll.'-'.' Drepaty Minisker
Viktor B Mikhailowv is responsible tor the
[_'.hH._'\-.irImrn'. of Defense (ndustry, which
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ovors neckear warkead research, besting,
and production. The Deparimentof Isstope
Separation, Hoprocessing, and sotope
Precluction, headed by Vevgeny Mikherin,
i5 responsible for fisile material produc
o, including both yrnium enrichment
aid platonsren producdion and reprocess.
ing

Building Bombs

With hundireds, § mol thousands, of
E[‘;1Fl|.I:l'r'l"—.'!|- o know howe to build a
auclase bomb, the muclear weapon
design laboraiceies are among the
most sensitive factlities in the
former Soviel wa pon complex. The
former Soviet Union had bwo such
Labsoralovries in npr_-ml:i.:.n. bath Bo-
cated im Russia
The Scientific Research In
qiltrte 4 E'-:rwlm'nr...'l] Physics, the
olider of the o, was foended in
1944 as "KB-1L -:l}ﬂu.ﬂn Haareaw 111
Also called “Arzamas-16" kr its
st oiffice designatiom, ot 15 Situated
on lands of che foremer '.'i-|.ll.'r.l'.'.-'-|l.|.g.'
He'.'m;t.'._!l,:', destroved 0 1927, at
Carowva, &) Elometers soutbivest of
Arzamas. Firtsotop in the 19405 3
was here that fhe lirsi Soviel noclear
baariby weas craated. [ is also Enown
informma 1y as “Kariton’s Institute,”
after acaderioan Yuliy B, Kharibon,
wihion Puas Been e labora bory's scisn-
tific direetor snce its Incephion, Yurd
Trutney 15 Khariton's frst depuaty
The =i n'.:rdﬂign lab 15 thie b=
stitute of Techmical T'h:l.""-il.'ﬁ_. bastter
kavwn as Chelvabinsk-A10L It is lp-
cated just east of the Ural Moun-
_ iains, 20 kilomeers noarth of Kash, It
s TTeated i T three-vEarsater
the establsshment of thee .I.I'||'|'||:I'E|.II,.IE
Lawrence Liveromore: Ll.l:n.l-'r.-ih::-r:.-' ini
the Lnired Saks. Academican Ye-
geny [, Fabghakhin was Uhe lan's
scientific dimaor from i Sreation
il s death aroand 19841 e was
stcoeencled "l'-.r-.';q,t"n_u . Avrorn,
whio has besn at {_hu!!.'.ﬂ:lin':k-."'[!' Since [ks
bneeption, amd has vistted the Unibed Stases
on several ocoasions dnce 1984
Haw thie Sowet ..‘.u':-;:lg._:n proossa wirks
eSS W -a -y sle e —In—the
United States, the two mational Labor-
afories, Los Alamos and Livermane, com
;.»e{-_- with their own LlL"'l.iE._IE-. for & now
warbhead or bomb, and the '|l.ri:1!1in-g
'..jl_-mra_l.;'urg.' then aversees the warhaad
through its life cyde. "YWeaponisation® of
the inttial design is hand lied by & separate

i
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|a'|,'m1'.'|1.::|':.', Sandia; bomb components ane
Bualt at & \'ari:':}- uat i'.nrll!- all owver the
country; and final assembly of muclear
weapones is carnied opi st the Pantex plant
near Amarillo, Texas, which alse disas
sembles retired nuclear weapoms

While we know that the first Soviet
alomic bomb was designed at Arzafnas- 16
with plutonlum from Chelvabinsk-40,
there iz almaost ne publidy available infor-
mation on current noclear warhead amd
component manafacharing facilithes in the
former Sowvied Limban. We are iold, however,
that thie Sorvipl labs are mors vvalved an Lhe
warhead production process than thetr LLS
counterparts; it may be, for examphe, that
weapomzation of a néw design is carried
oul by the lab that originated it, and thas the
labs gither produce o oversee production
of sorne nuclear wel o Components

The loraton and apacity of Sovied
final ssembly planis &= of particular inter-
est, a% thesy would likely also be the sites
when: miclear weapors, o be eliminated
under currenl nuclear cuthack accomde,
wartild be dismanibed. We belieee that the
principal final warhead assembly plani isat
Mizhnyava Tura, keated on the eastern
edge of the Urals, 200 kilometers north of
Yekaterinberg (formerdy Sverdlovsk) Mi-
khailow, the deputy MAFT minister in
charge of weapon production, has imdis
cated that [kere is more than ond: assemisly
plant, and that these plants have been dis
maniling roughly .5 weapons a year,
though ihal rate rould be substantmily in
creased if necessary, ClA Direclor Rober|
Gates has also recently wsed the 1,500-
weapone-per-year fgure, and indicated
that “Soviet dismandiing facilities ane very
lmited and locabed only in Mussia.”

In acddition, there are two mein nuclea
test siles, whosa Iocslions e weli known:
oRE iT eastern Kazakhstan, mear the ciby of
Semipalatinsk, esfablished in 1948; and the
other on the Russian island of Rovava
Zemiva, north of the Arctic Circle. esialx
lishad 10 14954, Semdpalatinsk was foi '11.:.|J:.
closed by the president of Kazakhstan
Mursullan hazarbayey, onAugost 29, 199
Ot Otoder 26, Russian President Boris
Yeltvin ssued 8 decres thel supported the
one-vear lest moralorium that (hen-Prosi-
denb Mikkail Gorbadhey had announced on
CiAiober 5, and slated that Movaya Zemlya
18 Enn !-:'-:r.fp'r v e wsesd o7 Achear tests

Making Materials

Snvied !.'|.]II|:.'- {513 |'lr|1-:.1u-.':||'.:|'_ -
tnnitm, highly enriched wraniom {HEL,
and tritivm ae all located i Bussia Other,

less =ensitive material siles are located in
several other formes republics, however

Thenuclear fuel cvche begins with min
fmg and ralling, nancral wrasium Urasiern
rrines and millls are heavily concentrated in
the central Asien sabes lespecially Kyr-
grazstan) and Kazakhstan, but there are
urardim mires in Ulkraime as well. The
urarditem e From these sites is then con-
verted o uranium hexaflworide for ensich-
ment; e micrmation 15 available on
plants for this purpoee

That uramum is then enviched, for
teactors of for wespans 16 a mid-Movem
e imtorwiewy in the indusiey trsde purnal
Muclar Fuel, Mikherin indicated that Sovied
uranivm enrichment faciiilies have
produced “well over” 500 meiric tons of
highly enriched wramium. With such a
plethora ol material. the Soeset goveremend
announoesd in Oclisber 1989 that “thi= year
it i cEasing L ::l.'nd uckn of i1'i|'_I|_I:.' s
riched yraniam.”

Meverinless 'pr-:'uill-.'rr\-.:-r. of (0=
riched pramium contimiues, In the ame in-
lerview, Mikhenin indi
cated that omlv tour
plants, 2l located in Rus
sia amd all using Ros
cenfrfuges, are #Aill en-
riching uranium, Has
eous diffusion plants sHl]
guist, MNikhein said . but
are o schively ennching
uranium: BMikhern had
told an Amierican group
in 1980 that thers were
five such diffusion
plamis. The foUr operat-
ing entichmen! plants
are at the Urals’ Elec-
trochesmstry ComBine al
Verkniv-Mevelnskiay
tiormerly Kefirstad1),
near Yekaterirberp: the
Electrochemistry Flamni
near Krazmovarsk: e
Electrolyzing Chemical
Combine al Argark, 30
Eilometers northueess ol
Irkutsk, near Lake Baikal;
andd Lhe Siberian Chom
cal Combine &t Tomsk,
alsoia |'\l|||'||:'|:'|ll_|l'l1 pr._'-r'.m, :
Elomn reaclor =0fe Lang-
russed belowl These
plants’ capacihy acoond-
g to Mikherin, i abaown
14 million “separalive
work undls" [EF WCEF, df A
theosy enough to pro-
duce &Y mwelng fens of
HEL per viear rilf

cdadd ol dtrerlede dvewiaorra BER T
s el frome the Black &
ships A =nbmannee

weir A Russsaa oy fudi

Producing Plutoniom

Soviel pi'l._||_|_~1:1'|.m sl W Rt [.'rl'u'i:lr
tiemt For weea s takes place at throe bocas
{ioms, all v Russee Chelvabinsh-40], 15
kilometers east of (e cly of Kyshivm, m
Chelyabansk Provinee: Tomsk-7, on the
Tom River 15 kilomsters northwesl o
Tomsk: arnd al Krasnovarsk=26, om ihe
Yemsey Eiver 50 kEomehrs northeas! of
}H.|._-|‘\.:1-\.'|!.'.-_|r'\_-'\,]-. iri Sheria. Prior toy 1987, there
Wi 85 maty as 14 production reactors
operaling at ihese thiee sates: shy at
Chelvabinsk-40, five al Tomsk-7_ and throe
a1 Erasnovarsk-2 Belween ihem, these
sibes have produced an esimated 120 wons
of separated plutoniem fof wWeapons

Bartwwisery 1987 and the enud of 19940, the
five graphite produclion reactprs aj
Chelyvabinsk—§0 and dwd al Tomsk were
shut doam, lem‘u:g wy, OF S@ven reactors
nperating In:u,:l;r:.'— (e gra]:lh:tr.' riadciors
cach at Tomsk-7 and Krasnoyarsk-26, and
passibly a singhe heavy waler redcbor at

Conbirmuied o _jl-u:._'\.:'_ill

) nuclene s i ciad
e fFleet i Al h

Al Jecticm) maclear DT
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{Cprabipmiend frpm puege 2
Chedw alvinsk 40, whiose stanes = upknown
Thee Soores Limion aniiounoed in Oetober
| R ghar it |'I.u|l'lr':| e close down all
plutomium producing seactors by e vear
20K, bncludiong three by 1996 and thres
mope over the iollowing four vears. This
schodule coubd well be accelerated, howe
evey, as the emer Soviel Union had long
progused 3 nesolated cutoff of plutonium
amd HEL -|_-.r~|_1.J-_|_._'r||_-.|'._ ax have many ex
prrts in the United States

Thie annwunce! shuldown scheduli
makas no reference o the heavy waler reag
1or at Chelvabinsk-HL which may be dedi-
catod tor producing the perishable stope
tritiwm, rather than long-lasting plu-
temine . While Bikherin cstimabed ir 1989
that the Sovlets wimibd have a 2onbnoing
r._-_-||.|ir.=-m._-|_-|: for “two bo thoee tritium
prr-'l'.l-.-hl.rn reackors,” in his mad-MMovem
b intervicw he m!_-;gr-itni that the Sowiet
Ui would forego building a new beitham
repcter “unless the LS. chaoses o do so
aned forces, our hand. ™

Chelyabinsk-41: Chelyvabinak-£0,
referred fooin the West as the Kyshtvm
Comple, islocated im the anea around Lake
kyzvitash, in the upper Techa River
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drainage basin, among nuoseeoes ofher
Lokt weith loreouscling winberoour ses. 1L
is the haeme of the “A-plant” the Seviet
L miom’» first plustomium procdwction reachor,
and the olbitest plan: tor chemically separat-
ing, plutoniuze from spent fuel (known s
reprocessing, both of whicl began eperat-
ing in 1948 About [ kiometers from the
resactoc ares is Chelyabinsk-65, the malitary-
industrial oty built to howuse fhe
Chelyvabinak-30 work force. (il may also ba
that Chelvabinsk-n3 is a4 new mame For
Chelvabinsk-HLy Omee the <ty bore the
manme of Bena, the Bead ot Joseph Stalin's
secred podice. Today, tocal inhabitants call it
Sorokuvka {Forties Town™ b
Chelvabinsk-40was the site of a devas-
tattng acckdent on September 23, 1937,
when waites na 3M-oubic-mater starage
tank exploded, theowing 0401 meiric tons
o waste containlng 20 millicn curis of
riad pactivity over the surrounding area
The tcial release of 'I:'-nE lived tission
|_'|_-|,-J UICES w3 COTT p:rn.hl!— I thi I:_'hrmab!.'[
accdent though the distriboation was much
more localized. About 90 paroent of the
activiy fell msar the waste vessel, buk oves
¥ milliom curies fermed k.i]l.'ll.'l:rEI:"‘:I.‘-'\.".IEh
rackivachioe clonud, and was carfled ove® an

oy e

s and Likrape Boe dally d|'~,-_|,:i.-r..,|1': andeol of the Bidck Sea Fleed . aome of cohioh &5 meclene ulpﬂh'f_.!lhr
e digpte now g Readid bonard o negodiated sofwbum, Abooe. shiprs af Hhe fluct af ed Inncte porl of

Sennrstopd

uj

area of thousands of square kilometers,
comMTINARng tens of r."u:lu:.1rl.|d-1-u-‘.'pﬁ|[.!|r-.
'I'n.:-da:,-. most af thie affected Lod has Deen
rehumed fo use, though =me rpdioachvity
may linger,

The tive t.-'r..'l]'lhn:r:l'.n.u:lerdtﬁ'l. wber-
cwnlizd ].'lmll.ut'ri.q.m reactors ab L helyabinsk-
1} which mp-.'rrt..*u:ll}' Mad & botal ca p.1.-.‘it:.r of
fa, DN mr;awntrr;qh_erm:l. have now all
been shut dowre As for the ru]'.m'-l.‘-ﬁﬁlna
|:|:|.'|.nr_. while 18 was |rri3i.rL.-||I.1_," uaad b
separake Flllt:ul'uiu.m froin Hhe an_'u.i'.;nii.nn
reactars BGr WEN POS, hath = in.p-u:r..in'.r =
output have changed: it iow processes fuel
from maval and civilizn reactors, and the
Fr'.ul;uni.um it ._-»:-:Fa.mrﬂf-'i.u ntervdied For Lhe
rnuntr:..":: troubled breeder Teactor pro-
gram rather than fo WeARONS. A clvilian
sbockypilie of about 25 oms of plutognum has
novw accumulated forthis purpose, i addi-
tton tor the 124 bons Of plu:unium for
weapons. A plant o produce mived-oxide
(prlutonium afd araniom) reactor fuel fepm
this stockpile ks underconstruction. Also at
Chalyabimsk are some ol) 1anks of high-
level radipactive wasie, a vibrification
plant, variows other production-refated
faciiities, amd thres unfinished beeeder
fractors (describead tn more detail belowe.

Tomsk-T: The closed city of
—  Seversk, also called Tomsk-7, is a
| zatellite town of Tomsk, with over
1000 inhabiants, At Tomsk-7, on
the Tom River, there are tive
graphite-moderated  reactors, used
for both pl_uh;_miu?n Fll'l.h:|'|_:||:|ll.'ll'l anxd
electricity genetanion, whose total
capacity reporiedly “considerably
Excesds” &N rﬂrs&w.ﬁ'rri--uhl.'l:ri.:.
Thres of the medors have beon ghut
chinwm, with the first chosed in August
1590, Adso at che site are a reprocis-
tog plant, an enrichment plant, and
ribuclear waste managemernt facilites.
Additional power is provided by a
Foasi] fuel plast, whose smoke can be
seen i Clvilian satellite images

Krasnoyarsk-26: 1n the early
19505, Skl guthor 2ed corstrschion
of the “radwchemical snterprise”
now knowen as Krasnovarsk-26, on
the mountainous shores of the
Yenisey River in the Siberian taiga.
There are reportedly three reactors
currently eperaling at the site. One
reactor will be shut down at the
beginning of July 1992, and the
second whithina year o twe. Plans for
(4 the third are unclear, since it also
- provides eedncity Tor a cliy of al-
st 1IN Pd‘rplu.'rmr shresums ab
thermal efffuet inte the Yenisey ane
vigible on dvillan satellite onages,
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but the graphite-moderated reactors them-
selves are nbdd en, buried 250 meters under-
ground o protect them from a nuclear
strike,

While plutoniuem and highly enriched
uranium are Lhe most critical auclear
weapan miaterials, they are by no means the
whale story. Producthion of other materiaks
vaed in Auclkear weapons |8 more
widespread Heavy water—used as a
coclant and moderalor in production reac-
tars, and (0 make lithium deuteride (or
thermonuclear weapons—Is reportedly
produced ab bwo sites in Ukraine and one
in Armenis, and perhaps in Talkistan as
well. Producton of zirconium and beryl-
liurm, Both metals vsed in nudear weapons
af peactors, 18 carried oud atb the Ulbinskiy
Metallurgy Plant at Usi-Kamenogorsk in
enstern Kazakhsian,

U'nfortumately, very livtle information
Is publicly available about the details of
serurity for the various nuclear Facilities in
the former Soviet Union, and the oome
ponents and materials they produce. In
particular, it is not known how much of the
B00=700 tomg of hiﬁl'll'!.' enriched yranium
and the 145 tons of separated plutonium
produced in the Soviet Union is incor-
porated in weapons, how much is simply
in storage, or how that storage is secured.

Large portions of the nuclear weapon
complex of the formes Soviet Uniom remain
it the shadows. Cn Movember 17, 1991, the
Japanese newspaper Yomr Shimbus pub-
bished what 15 said was s classified Russian
document that listed the names of 10 closed
citbes where nuclear weapom research and
manudaciure takes place; all are in Russia
From what we know from other sources
about some of these ctles, the list appears
o be authentic. Comsislent with traditional
Sowiet serecy prachices, these dbies ape not
found on any maps. In addition to their
pramary nares, they are cnde-named after
citles 50 to 105 kilometers away, though
thelr precise locations are nod always
known. They are sealed off From the outside
weorld, and each is guarded by a special
regimen! from the Ministry of Internal Af-
fairs, The population fgueres for the 10
cities, also provided, total 755,800 people.
The 10 cities cited are Kremley (Arzamas-
T4, Eremley, misspelied “Kremmy” in the
Newspa per account. wWas a temporary nams
that is no longer used); Sunezhinsk
(Chelyabinsk-7k Oehorsk (Chelyabinsk-
63 Seversk (Tomsk-7)k Zherzunogorsk
(Krasnovarsk-26); Zernogorsk (Kras-
rpyvarsk=-13); Movouralsk Sverdlovsk-441,
]lu_r.nn_n_.' Sverdlovik-45); I];r:hihtlil.r
iPenza-19: and T:'H‘JﬁJEﬂrnu}r (£ latoasl-
3a].

As described apove, the first two sites
are the Smiiet weapon design labs, and fhe
serond theee are maos plutoniuem produc-
tom sites, What goes on at the other five =
less cerian. MBC reporier [bn Maceda
vigited Krasnowarsk-45 in mid-Decemibse
1991, and imlerviewed “a specialist in
processing plutonium™; it 15 probakbly the
chemical separation plant thal processes
the platenium from the reaciors sl Kras-
novarsk-26. Given it location, e warhead
assembly plant a1 Nizhnwvaya Turs could
very well be Sverdlovsk-4 or Svendlovsk-
45, Zlatoust 15 very dose 0 Chelyabinsk,
bt it s pot knosm what nuclear weapon
activities go on either there or at Penza, 220
Eilometers southeast of Sarova, At Zkatousd,
howseves, there 35 a final aszembly plant for
submanne-launched ballistic missiles,

Breeder Business

In addition b s role in the milidary
production of phatonium, Chelyvahinsk-40
is alse a foows of ambitious plans for
breeder :ral:'l.ul‘s--p-:an‘- thal run om a
Fl]l.l.l:-nn.i.u'rn Fisel qrc]r, :'alsﬁnE additiomal
proliferation concerns. This fachty = the
home of the South Urals Project, ihe sife of
three “BM-BO0 Liguid meetal fast breeder
reactors in the early slages of construciion.
These resctors were begun in 1984, in part
to provide employment lor the workers
who would lose their jobs as plulonium
producing reactars shut down. Bet ron-
struction was haled in the late 1980, as a
result of environmenial probesis and ap-
parent funding limitations. Only the con-
crete foctings ol the first fwo reactors apc in
place. Corstruciion of one of these reaciors
was remewed prior o the breakup of the
Soviel Union, bt whether it will nes core
Finase 15 an opsn queshon.

In somie respects, these difficulties mir
ro7 [he problems fhroughoul the breeder
mﬂ:}rprngrﬂm.ln additban tothe biberent
'pq'l:l]iil:-ralrim rizks oo using, P:ll‘ll.1.|1i'|.l.1'l1. fuel,
the fermer Soviet Lndon's breeders ame
plagued by safety concome—leaks in the
soditan-water heat o hangers and the pos-
sibility o€ runaway cham reaction during
an averheating accidenl—and by problems
encounbreod sn tne ﬂwr]npmp‘rq ol miwisd-
ouide foel. The BN-800 beeeder ai
'E:'I:r:.rlrrl-.i:r— predecessos 1o the BN-B0He
—=comitimues 1o opetate ot hali power, and
with HEU rather than plolomsinm.
Moreover, the breeder program & increas-
ingly vulnerable because i i unecunoomi-
cal. s backers cheerfully admited w a
Matiral Besourees Dedense Coural-Soncial
Academy o Scigraes group m 1989 1hat

breeder-peneTated clecTidty 1s 15 limes
mone ﬂ.pt.-'ru.i ve” than pwer From e even-
tional power plants. Althoagh 1.5 bilkion
rubles have been autheeimd for the broeder
project, under currend ecmemnac conditions
it iz unlikely that the 85-800%, or the BM-
1600 on the drawing bosrd, will ever be
cotmpleied,

Summing Lp

Crespite the vast sobe of the meclear
archipelago the former Soviet Union
created, there is littke darger that the world
will soon B¢ laced with 17 nuclear-armed
sales in place of one Muclear wispons are
concerdrated in jud four of the former
republics, and they remein Linder unified
coptol and under oeeiderable at'ru':il'r—
conditioms each of these ermeTging stabes
has phdgtd tey mainknn. Moreover, with
the Hreptlun ul the Szm.‘lpalﬂ.rj:ﬁk 1esl
range n Kazakhetan, msentially all of the
magsl sensitive facilEies i the muckear com-
plex—including nudear weapon design
and assembly, ard production of bolb
plionivm and enrlded uranium—are in
Russia. Therc s much o be concerned
aboar in the dissoluben of & puclear super-
poweer, ot the dangers should nol be overs
slaled—mnor the opportunitics for
dizarmament averlooked. Ly
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