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HALUWOHANBHbIE NOAXOAb

YPABNEHWUE BbICOKOAKTWBHbIMW PAO

Yapasz MAKKOMBH
(Accoyuauus pezuoraibHoz0
U MEHCOYHAPOOHOZO NOOIEMHO20 XPAHEHUS)

®m B ofnacti ynpaBneHua paauoakTUBHbIMU OT-
xopamu Habnwpaaerca ycToiuMBaa TeHAeHUMA
npu3HaHUA Toro ¢pakTa, YTO OCHOBHOW UeNblo
opraHusauui no ynpasnetuio PAO somkHo 6biTh 4T
npeaocTaBNeHne WUPOKOH 061ecTBEHHOCTH NONHOM M
npo3pauHoii unpopmauun. HeobxoaANMOCTb NOBbILLEHUA
YPOBHA OTKpbITOCTU 06ycnoBneHa, npexpae BCero, HeKo-
TOpbIM CNafioM MPOM3BOACTBA U CMIBHBIM COLUANBHbIM
JaBneHnem. fiaepHas NPOMbILINEHHOCTb OTKa3anacb oT
NpeXKHUX TPAAULINIA COXPaHEHUA (BeAeHNI 0 cBoei fe-
ATENbHOCTY B TaHE W NPUHATAA pelleHnii «3a 3aKpbl-
THIMU ABEePAMU»,

MesiayHapoausie 1 heepasibHblie OpraHbl Hagaopa 00s-
3a/IM OPraHu3alui, 3aHUMAIOIIMECS YIPABJIeHHeM 0TX0/4a-
MH, 00ecneInTs OTKpPBITHIA TocTyn K uHbopManun. Oaux
Wa nocue sy npumepos — OObeuHelas KOHBEHIs 110
HE30IACHOMY 00paIeHnIo ¢ OTPabOTABIINM TOILMTMBOM 1
pa/MoaKTHBHBIMK OTX0aMi MATATD (MATATS, 1997),
KoTOpast 0053414 BCe TOCYAAPCTRA, MOAIUCABLIINE STO CO-
rJANIEHEE, TPEIOCTABIATD KPaTKne 0030phl AeATeNbHOCTH
B 9TOM HATPABJIEHHH.

Jlannpre, myGmMKyeMble B 9TO cTaThe, 1103BOTAI0T Cpas-
HUTh IOIXO0/bl PA3IMUHBIX CTPAH K PENICHUIO ITPoOieMbl yIi-
papernst orxof@amu. C 5TOH NETbIo MPEACTABHTENEH Pasin-
HBIX TOCYIAPCTB HOUPOCIIN OTBETUTH (110 BO3MOKHOCTH, €
KOHKPETHLIMI IPUMEPaMHI ) Ha CIIeIYIOIIHe BOIPOCDE:

® Kakyio cTPYKTYPY MMEET I0pHAMYeCcKas i HOPMaTHB-
HO-TIpaBORast 0asza B JaHHON cTpane?

® Kakas cTparerns BolGpaHa ZUist VIIPABICHHS OTXO/AMK?

® Kaxyio BeJIMUHMHY COCTABAT 3aTPaThl U I/I€ HAUTH HC-
TOUHHKY PUHAHCHPOBAHMA?

e Ha KakoM ypoBHE CTPAHBI, B KOTOPbIX paspabaThiBa-
OTCH POTPAMMBbI VIIPABIEHHS OTXOAMU, MOLYT COTPYIHH-
Ya7h ¢ APYTUMHU TOCYIAPCTBAMH, CTONKHYBITHMHCS € Heoh-
XOAMMOCTBIO PEILIeHHsT TAKUX ke Tpobiem?

3AKOHOJATENbHAR, HOPMATMBHO-MPABOBAA BA3A U

OPTAHW3ALWNOHHBIE CTPYKTYPbI

Yrobor obecnedntb 5hdheKTHRHOE yIIPABIeHNE PAIO-
aKTUBHBIMM OTXOaMH, J1060H cTpane HeoOXOAMMO UMETh
UL 9TOTO MPOYHYIO 3aKOHOAATENLHYIO U Pery/IHPYIOLLY O
OCHOBY, a TAKIKE CO3/1aTh COOTRETCTRYIONIME OPraHN3allln
TS HAA30Da 34 Peau3atieil mporpaMM 110 yIpaBIeHio
OTXOIAMH M CTPOMTENBCTBOM Xpanuiuil. PexoMeHjianiu
[0 peleHAI0 Takux 1pobieM ambr B cTathe 19 Ob6menu-
ngennoit koupenuu MATATS. Oanoil u3 rmapHbK 337d4
ABAAETCH BLIGOD OPran3aliii, kotopsie OyyT HECTH OTBETC-
TBEHHOCTD 34 BCE BOLPOCH], CBA3AHHBIE ¢ YIIPABIEHHEM OTXO0-
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MANAGEMENT OF HIGH-LEVEL RW

Charles McCOMBIE
(Association for Regional
and International Underground Storage)

m In the field of waste management, there has
been a steadily increasing recognition of the faci
that public transparency must be a key objective
a of the responsible organizations. This growing
awareness, resulting in part from some bitter setbacis
and from strong societal pressures, has caused the nuclea;
industry to abandon its early traditions of secrecy and closed
decision processes.

It has also led to binding requirements being set on wastc
management organizations by national and internationa/
regulatory bodies, in order to ensure open access to datc.
The most important recent example of this is the IAEA Joini
Convention on Spent Fuel and Radioactive Waste (IAE.L.
1997), which obliges all signatory states to submit regular
detailed overciews of their national programmes.

The published data allow comparisons of how waste
management is approached in various countries around the
world. In this overview, the following selected questions have
been addressed, giving specific examples when appropriate:

e What is the legal and regulatory framework that has
heen established in the country?

® What strategy has been chosen for waste management?

e How much will it all cost and where will the financing,
come from?

o How closely do countries developing waste managemei!
programmes interact with other nations facing the same
challenge?

LEGALAND REGULATORY FRAMEWORK

AND ORGANIZATIONAL STRUCTURES

In orderto ensure that the radioactive waste in any countil
are managed safely, it is necessary to have an establishe«
legislative and regulatory framework and also to create th
necessary organizations for implementation and for oversigh
of waste management operations and facility developmeiil
Guidance on the former issue is given in Article 19 of the Join
Convention of the IAEA. Establishing the organizations tha!
will be responsible for all aspects of waste management is ¢
larger task. It is also required by the Convention, howeve!
in Article 20. The organization structures that have beel
established vary from country to country. It is essentiai
to allocate the functions required by the IAEA to specific
bodies and to ensure that the proper degree of oversight and
independent review of all activities is guaranteed.

A key decision at the highest level is who has direct
responsibility for implementation of waste management
practices, and most particularly of waste disposal. In some
countries the task is judged to be a national responsibility
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npamu (cratbs 20). OpraHu3aliMOHHBIE CTPYKTYDBL, CO3AHHbIE
B PA3HBIX CTPAHAX, PAAINYAIOTCA MesKIy coboil. OUeHb BAXKHO,
B cootercTBHM ¢ TpebosaHamu MALATS, pacuperermwrs
DYHKIMHA MEXIY OPraHaMH, KOTOpPble JOJUKHBI 00eCIednTh
HaJIIeKAIMA HajI30p W HE3aBHCHMEIH KOHTPOJIb BCEX BHIOB
TEATENBHOCTH.

KnroueBoi BOTIPOC, KOTOPBIA HYKHO PELIUTh HA CAMOM
BBICOKOM VPOBHE! KTO 6yI[6T HecTH H])HMyI(') OTBETCTBEH-
HOCTE 3a PEANH3AINIO IPOTPAMM YTIPABACHUA OTX0IAMH H,
B YACTHOCTH, 34 MX 3aXOpoHeHHe? B HeKOTOpLIX cTpaHax
ara 3ajiada BO3JAraeTcsd Ha ITPAaBUTENRCTBO. Hampumep,
Munucreperso akoaornu CIHA (USDOE) mecer npsamMyio
OTBETCTBEHHOCTH 3a oOpatenme ¢ oTpabOTABIIAM SIePHBIM
TONIMBOM U BBICOKOAKTHUBHBIMM OTXOAaMH, 0OPA30BABIIN-
MHCSI B Pe3yJbTaTe TPUMEHEeHNH S/IePHBIX TeXHOTOTHH B
BOEGHHLIX M MHPHEBIX 1efsax. B I'epmannu u Poceun otserc-
TBEHHOCTh 3a M30JISIIIMIO BCEX OTXOOB BO3JIOJKEHA HEroc-
pencTBerHo Ha MuHucTepersa, BIS u Pocatom. Takoe pac-
mpezesieRne 00s3aHHOCTelH MOMKeT IIPUBECTH K KOH(IHKTY
WHTEPECOR, TAK KaK, B KOHEYHOM CHETE, MMEHHO LIPABUTEh-
CTBO HeceT OTBETCTBEHHOCTE 3a oOecTiedenne Ge30macHoc-
i sueprbx 00bvextoB. B CHIA ato npornsopeune yerpane-
HO Ha CAMOM BBICOKOM YDOBHE, ITYTEM OTAeneHus (hyHKIMH
WCIIOJHUTEALHOTO opraia, MUHHCTEPCTBA JKOIOTHH, 0T 00s1-
3AHHOCTEN PETyIMpPYIONIEro oprana, KoMucenu no apepHoMy
yperysmposanuio (USNRC). B T'epmanyn dynxmmm perym-
POBaHUA TTEPeTAHbl BJAACTAM (De/lePalbHbIX 3eMe/Tb, Ha TePpPK-
TO])PH/I KOTODPBIX PACITOJIOMKEHDL XPHHI/UIHH.[H OTX0J0B.

OnHako B GOJIBIIMHCTEE APYIUX CTPaH Takue (yHKLMKY
OCVIIECTBJAOTCH HpaBHTEJ’IbCTBaMH, 4 3a/1a44 110 peaﬂnaaf
[[1H BO3JIATAIOTCS HA TOCTABIIHKOB S1/IEPHBIX OTXOJ0B. ITO
MOKET 61)]'“) CAeJaHO HaHpHMle, HyT(‘_'M BO3JIOXKEHHUS OT-
BETCTBEHHOCTH HA BIAJC/bLEB ATOMHBIX 3JIeKTPOCTAHIINA,
Ho uaue Bcero oHu COBMECTHO CO3/IAI0T CHEUalbIyIo Op-
ranmu3alyio 10 yIpasaeyuio oTxoaaMi. MoXKHO IPUBECTH
MHOTO TprMepoB Takux opranusauuii: SKB (IIsera),
Nagra ([lIseiitiapus), Posiva (@uunananga), ONDRAF
(Benvrust), Enressa (Mcnanusa). B HekoTopex cTpaHax
OPrafuMs3alui 110 YIpaBAeHHIo OTXOZaMH CO3JaloTca mpa-
BUTENBCTBOM, HECMOTPA Ha TO, UTO WX (hHHAHCHPOBAaHHE
OCYLIECTRIAETCS POU3BOUTEAMU OTXO/0B. ITO, B Hac-
taoctd, PURAM (Benrpus), ARAO (Cnosennsa), ENEA
un SOGIN (Mramus), NUMO (Anonus) u HegasHo co-
spansas koMianua NWMO (Kanana).

YacTto Haazop 3a oOpainieHueM ¢ PAIMOAKTHBHLIME OT-
XOJIaMH M, B 4YaCTHOCTH, 33 BHIJIAUyY JTULEH3NH Ha YCTAaHOBKH
Ara ux 06paboTKy, OCYIIECTBAAIOT PAsIHyHble OPraHu3a-
mun. [leppast m3 HUX, yalle BCEro KpPyNHAad TeXHUUYECKad
OpTalm3alvsd, HaXOAsIUAscs B FOPUCAMKIIHU TIDABUTEND-
CTBA, 3aHUMAETCs MpodieMaMy ananusa Oe30MacHOCTH, a
JpyTas, UMeronas Oojee BHICOKMI OPHAMYECKHil craryc,
BRIIAeT JuieHsun. Hanpumep, Bo Opantmn, Oumnsasum,
MIseryu u Beiinapuu muen3un GakTHYECKH BBIAAIOTCS
MPABUTE/IECTBEHHBIM OPTAaHOM — MHUHUCTEPCTBOM, HOJIOMKe-
HHE KOTOPOTO HA MCPAPXUYECKOH JieCTHUIIE BHIIIE, MeM pe-
ryaupyiotiero oprada. MHoraa B iponecce perympoBaHus
VUACTBYIOT J(BE OPraHH3al[HK, OjHa U3 KOTOPBIX HECeT OT-
BETCTBEHHOCTE 3a paszpaboTky obmux cTaHaapros, Apyrad
— 3a BHecenye TpebOBAHII B COOTBETCTBYHOIINE HHCTPYK-
1vn. B CHIA, narrpusMep, 311 00s3aHHOCTH BO3JIOMKEHBI, CO-
OTBETCTBEHHO, HA ATEHTCTBO [0 OXPAHE OKPYIKAIOMEN cpe-
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CBEAEHWA O MEPAX N0 PETY/TMPOBAHWIO
OVERVIEW OF SOME REGULATORY ARRANGEMENTS
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that should be tackled by the Government. Examples here
are the USA, where the Department of Energy (USDOE) is
directly responsible for disposal of all SNF and HLW (both
from commercial and military applications), and Germany or
Russia where Governmeni Departments (BfS and Rosatom
respectively) are directly responsible for all waste disposal.
This allocation of responsibilities can potentially lead to a
conflict of interest, since the Government is invariably also
ultimately responsible for regulating the safety of nuclear
installations. In the USA, the conflict is resolved by separating
the implementer, USDOE, from the regulator, the Nuclear
Regulatory Commission (USNRC) at the highest possible
level. In Germany, the specific regulatory function is delegated
down to the Léiinder (~ Federal States) in which the nuclear
[acilities are to be built.

In many countries, however, the implementing task is
given not to the Government but to those responsible for the
production of the nuclear waste. This can be done directly
by making the nuclear power plant owners responsible, but
often these owners join forces to form a dedicated waste
management organization. There are many examples: SKB
(Sweden), Nagra (Switzerland), Posiva (Finland), ONDRAF
(Belgium), Fnressa (Spain). In some countries the waste
management organizations are established by the government,
although the financing is normally still provided by the waste
producers. Examples here are PURAM (Hungary), ARAO
(Slovenia), ENEA or SOGIN (Italy), NUMO (Japan) and
most recently NWMO in Canada.

Often, regulatory responsibility for oversight of nuclear
activities, and in particular for licensing of facilities, is split.
One, largely technical organization within the government will
assess the safety and another, hierarchically higher entity will
issue licenses. For example, in the French, Finnish, Swedish
and Swiss cases licenses are actually issued by the government
Ministry above the regulatory body. Sometimes the regulatory
process involves two organizations, one responsible for
setting overall standards, the other for translating these into
enforceable regulations. This is the case in the USA, where
these roles are allocated respectively to the Environmental
Protection Agency (EPA) and USNRC. Finally, the complex of
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met (EPA) n USNRC. Hakonell, B KOMIIEKC OPraHHU3aINil,
3AHMMAIOIINXCA BOIPOCAMH PETYJIHPOBAHMUS, YACTO BXOST
pPas/UHBIE KOHCY/IBTATHBIbIE MPYTIIbL, (hYHKIMA KOTOPBIX 3a-
KTIOYAETCS B HOTOTOBKE PA3THYHBIX PEKOMEILIATINA OTIBLITHBI-
Mu gxcriepTamid. OHI ZEHCTBYIOT OT/EIBHO 0T KOHCYJTHTAHTOB,
OCYIIECTB/IAIOLMX aHATH3 N M3YUEHUE HAUMOHATBHBIX PO~
paMM [0 YIPaBIEHHIO OTXOAMY JUIS PASTMTHBIX BE/IOMCTB.

CTPATEFMA YNPABNEHUA OTXOLAMM

Core Iy IOITHM THATOM IIOCJIE CO3/IANKA OPTaHM3AIMOHHOH
CTPYKTYPBI, B M0G0OM rocyIapeTse, sniasercst paspaborka
cTpaterdn yrnpasienus ortxofamu. OHa T0/KHA Onpee-
JHTh CIOCOHB! M METO/IbI 3AIIMThI YEOBEKA U OKPYKatomeil
cpejibl 0T BpeHoro BoszieiicTuA PAO u rapanTHpOBaTh X
HE3011ACHOCTD, KAK B HACTOANEE BpeMst, TAK ¥ B OyayIem.
DTH 32729H JOAKHB] PENIATBCA B COBOKYIITHOCTH C APYTHMK,
KOTOpHIE cpsAsanbl ¢ nmpobneMamu GesomacHocTH. MHBIME
CHOBAMH, B CTPATETHN AOJKHDL ObITH OTPAKEeHbl ¥ BOIPOCH!
IpeIOTBPATIEH 1S 3M0HAMEPEHHOTO HCTIOI30BAHMS PAIH0-
AKTUBHbBIX MATEPHAJIOB.

CaMmoii  pacipoCTpaHeHHOR crTparerdeil  obpalmeHus ¢
JONTOKUBYIIAME  OTXOZIaMM, B 4acTHOCTH, OTpaboTasiinm
SIICPHBIM TOILIMBOM M BBICOKOAKTHBHBIMH PAO, asagercs
saxoporenye B r/Iybokue reoorudeckue dopmarmu. Takoi
[OJIX0/L 3aKpeIIeH 3aKOHO/ATEbHO WIH 00hABNEH TPUHILM-
[1OM TTOIMTHKY [IPABUTEJILCTRA, HATIPHMep, B Besmrun, Kurae,
Ounanamy, Mamm, Anonun, Nlserwm, [seitnapom, Poc-
cun, CITA. Wexmouenvem sismsiercs @pamusd. B npunstoM
3€Ch 3AKOHE YKa3aHO, YTO, KPOME 3aXOpOHEeHHsl OTXO0B B
rayboKue TeoIorHyecKue (hOPMAIH, MOTYT [PHMEHSATRCA
ABa Apyrux crocoba ylpasilelyus 0TXonamMu (J0Jrocpoumnble
XPaHHMITHIIA U TPAHCMYTAlis), U [I0Ka HTOT BOTPOC HE PEricH.
Menee GOpMATLIO TOAXOAAT K PEMIEHUIO HTOFO BOIPOCA
HEKOTOPBIE APYTHE CTPAHbL, KOTOPHIE NIPU/IEPHKHBAIOTCH TI0-
JTUTHKM MCIOJB30BaHMS TaKKe WHBIX ClocoDOB yrpasie-
HYsT OTXO/AMM, HECMOTPS Ha TO, YTO METO/| 3aXOPOHEHHA B
ray6okue reosiornyeckire oOpMarny CHUTAETCsI OCHOBHBIM.
HanGostee sSpKUM MCKIIOMEHHEM M3 0611ero npaBuia mpu-
OPUTETHOCTH BTOTO crocoba 3axOpoHenus /10 HeLaBHETo
Bpemenn spaaanch Bennkobputanus n Kanana. B nocnes-
HMX OTYETAX KOHCYJIBTATHEHBIX TPy B 00enX cTpaHax pe-
KOMEHIOBAHO MCIIOJB30BATh METO/L 3aXOPOHEHUS OTX0/10B
B rayGokue reonoruyeckue opMaiuu, HO HA CeroQHsu-
HUi MOMEHT MPABATEILCTEA ITHX CTPAH HE MPUHSLIN HHKa-
KHX O(MLIHATBHBIX PEICHHH.

OiHaKo BONBUIMHCTBO TOCYAAPCTB HE TOPOIIATCA CO3/1d-
BaTh XPaHIIMINA B reolorniecknx opmanmax. B pesyiib-
TaTe, Ha PEATM3AIINIO 3TOH CTAJMM OTBOAUTCS AOCTATOTHO
muoro BpeMeny. Hanpumep, SInonus, lepmanus u liseid-
HapHs HAMEPEeHbl 00YCTPOUTE XPAHUTUIIA K CepeiHHe 3TO-
ro cronetns. Hupepnanasl, Aserpamus n CroBeHus Noka
HE YCTAHOBMIM BPEMEHHBIX pamMok. K crpanaM, ITaHupy-
JOIMM 3aXOPOHEHHe OTXO0AOB B Omuxaiimem Gymymem,
orrocsites CIIA (2017 rox), Ilserus (2018 roxy) u Oun-
sty (2020 rox). B mepsoii u3 2THUX ¢TpaH yKe HaKoll-
Jen Gosbmol 00beM 0TPabOTABLIETO SIIEPHOTO TOILIMBA.
JIpyrue cTaBsT Ie/lb HpoJeMOHCTPHPOBATL Ha IPAKTHKE,
MOATOTOBMB COOTBETCTBYIOLICE TEXHMKO-IKOHOMHYECKOC
060CHOBAHNE, BO3MOMHOCTL CO3AAHMA HAJEKHBIX Xpa-
gumunl B reosiornueckux opmanmax. JJoBoabl B 0Ab3Y
6e30MACHOCTH MCHOIb3YIOTCH IS TOTO, YTOOBI OLPaBAATH

BEZOMACHOCTH OKPYMADWEN CPEABI
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entities involved in regulation often includes various advisory
groups whose function is to provide expert advice. These are
separate from the advisory groups that many implementing
agencies also use to advise on and review national waste
management programmes.

WASTE MANAGEMENT STRATEGY

Following establishment of a suitable organizational
structure within any country, it is necessary to formulate
an overall waste management strategy. This strategy should
define how protection of humans and the environment from
harmful effects of radiation from waste is intended to be
assured at present and in the future. Increasingly, it is also
being recognized that this environmental safety objective
must be complemented by an important security aim — i.e. the
strategy must consider also how to prevent the malicious use
of hazardous radioactive materials.

For the case of long-lived waste, in particular spent nuclear
fuel and HLW, the most common strategy culminates in deep
geological disposal. Some countries have this solution firmly
anchored in their legislation or in their declared government
policies. Examples are numerous; they include Belgium, China,
Finland, India, Japan, Sweden, Switzerland, Russia, and the
USA. France is an exception, since, in addition to geological
disposal, two other management options (long-term storage and
transmutation) are also kept open. Less formally, some other
countries also have a policy of keeping these options open, even
if geological disposal is the reference scenario. The most obvious
exceptions to the general commitment to geological disposal,
however, were until recently the UK and Canada. Recent reports
by advisory groupsin both countries have recommended geological
disposal but, at the time of writing, no formal governmental
decisions have yet been taken.

However, in most countries there is little technical
urgency for implementing geological repositories. This is
reflected in the long timescales foreseen for such a step in
many programmes. Japan, Germany and Switzerland intend
to operate a deep repository only towards the middle of the
century; the Netherlands, Australia, and Slovenia on an
indefinite timescale. The countries that plan earliest disposal
are the USA (2017), Sweden (2018) and Finland (around
2020). In the first of these, large quantities of SNF have
already been accumulated; in the others it is the goal of the
implementers to demonstrate in practice, and as soon as is
feasible, that safe geological repositories can be constructed
and operated. A recent trend is that the security arguments
mentioned above are being used to justify more rapid progress
towards underground emplacement of nuclear materials. The
European Commission of the EU has attempted to put more
pressure on Member States to implement waste management
strategies. However, the EC Directive (EC 2002) that was
drafted originally proposed unrealistically short timescales
(e.g. 2018 for geological disposal implementation) and these
were removed from later drafts.

SOCIALINPUTTO POLICY AND STRATEGY

Traditionally, waste management strategies were
proposed by the technical nuclear community and submitted
to the political leadership for decisions before moving towards
implementation. Increasingly, however, public opinion began
to influence policy. At first, this happened indirectly by the

Ne3 2006



4

NATIONAL APPROACHES

YCKOPEHHOE CTPOUTENBCTBO TTO3EMHBIX XPatUINI] pagmuo-
AKTHBHBIX 0TX070B. EBponeiickas Komuceus noneiranach
OKa3aTh AapjeHue Ha rocygapcersa — wiensl EC B obmactu
peamuzanuu crpaterud ynpasaeauss PAO. Onrako cpoky,
npennozxkennsie B mpoexte /lupektusnl EC (EC, 2002) oka-
3AJMCh HePeanbHBIMK, CAUITKOM KOPOTKHMH (Harnpumep,
2018 ron 1A OPraHUsaluy reoJOrHYecKUX 3aX0POHERNIT),
Y 13 HOCHeIYIONAX TPOEKTOB MX HCKTIOYHIIH.

COLMANDHDIA BKAAL B NONUTUKY U CTATEFMIO

ITo TpauiMK CTPATETHH YIIPABJIEHUI OTX0JaMH BCETIa
[PeTATaIuCh TEXHUYECKUM KOMUTETOM 110 SAEPHBIM TeX-
HOJIOTHSAM, WX PEAIU3AlHs TOAYHHSIACE TOJUTHYECKOMY
pyKoBojcTBY cTpansl. Ho ofmecTBeHHOE MHENHE CTAJIO BCE
Oosbiite u HOTBITE BIMATL HA MOJUTHKY B JIAHHOH obyac-
i, CHavana 570 BbIPa3iaoCh B BULE KOCBEHHOI'O AABJIEHUs
00IIeCTBEHHOCTY HA MOAUTHUECKUX JAesiteseil. Haupumep,
B 1978 roay Bo @pannyu 1 BeankoOPUTAHHK HCTEK CPOK
JeficTBHS. KOHTpakToR Ha mepepabotky PAQ, uro 1osso-
JIAI0 OCTABUTH OTXOABI B CTPAHAX, Tie X 06pabaTbiBasiM.
[locaepoBana peskas peakius OOIECTBEHHOCTH M BJUS-
TEMBHBIX TTOJUTHYECKHX TPYIITHPOBOK.

HaruonaneHele HPOrpaMMbl 110 00PalieHUIo ¢ OTXO-
JIAMH YACTO AKIIEHTHPOBAIICH HA ILTAHNPOBAHWHN, BEIOOpE
MecTa XpaHUIULla 1 CTAJIKHBAJIUCH ¢ MOITHBIM OﬁIIIECTBEH-
HEM ITpoTUBoAeiicTBUeM. OTKa3 oT BI0Opa ILTOIHAAKY [T0]]
CTPOUTENILCTBO XPAHUIUI] B Vcnanuy, cokpallenpe Takux
paloT Ha NOBEPXHOCTH B BeankoOpHTaHMu, MOpaTOpWil
Ha obycTpoiictBo xpannannia B Topneberne B [epmanum,
NpeKpalieHe MONCKa MOAXOAAIIETO YYACTKa B TPAHUTHOM
rpyHTe BO Mpanimm — Bee 9TH CTPATETHYECKHE M TAKTHYCC-
KHe peluleHuA 6]:1.]1[/1 IPHHATHI NOJTUTUYECKUMH JEeATETAMMA
B OTEET Ha JaBJEHHE 0DIIECTBEHHOCTH.

Co BpeMeHeM MPABUTENBCTBO U UCTIOTHATEN TPOCKTOR
HAYATH TIOHUMATD, 4TO H0J1e€ BBIFOHBIM ObI Obl AKTHBHBIH
MOKMCK BO3MOKHOCTEN /115 BKJIa1a 0OIIECTBEHHOCTH HEIoc-
PEICTBEHHO B IIPOLECC PaspadOTKH HOJHUTHKY U CTPATETHH.
3o GbLI0 OCYIIECTBAEHO, € YIOPOM HA TIPHHITAT 106pO-
posbrocty, B [sennu, @paniun u dnorun npu npumd-
THH PENTeHHs O BRIOOPE MECTa PACTIONOKEHHS XPaHUINIIA.
To #e camoe HPOUCXOAUT IpH Beibope obmiel crpaternu
yipasaeHus orxojamu B Kanaje u BenukoOpuranuu, rie
HALMOHAABHAS [TOJUTHKA (DOPMHUPYETCST TTOCTe AKTHBHBIX
KOHCYJBTaIi ¢ 00IIeCTBCHHOCTBIO.

3ATPATHI U OWHAHCUPOBAHMUE

3aTparhl Ha yIpaBleHHe OTXOJaMIi, B OCODEHHOCTH,
oTpabOTABIINM SIIEPHBIM TOIIMBOM M BRICOKOAKTHBHBIMU
PAO, B Teyerue NOCie/HUX HECKOJIbKUX JIET CTAIM TTPeiMe-
TOM pacTyIIero uHTepeca u mporuBopednit. [lepBonayais-
HO 3TOH TpobieMe yestioch OTHOCHTENBHO Majl0 BHH-
MalMd, TaK Kax J0JS TAKUX 3aTPAT B PACXOMAX HA TTOJTHBIA
TONJIMBHBIN LMK Z0CTATOYHO HeGosburas. Kak npasuio, B
IPOMBBOACTBE ATOMHOE saekTpoaneprin 60% seeit cymmbl
3aTpaT COCTABISIOT KanuTaibHbe, 20% — aKCILyaTalMOH-
ueie, 20% — pacxojip Ha Tormnso (NEA 2003). 3arparsl Ha
3aBeplieie TOIIMBHOTO HUKAA cocTtapnaioT 5-10%, wim
[IOJIOBHHY PACXOJOB HA TOIIHBO.

Onnaxo B abcomoTHOM MaciiTabe 3aTpaThl AOCTATOYHO
BhicokH. Maonanua orxojoB Tpebyer oueHh GOIBIINX Ka-
MUTA/IOBAOKEHHI Ha HavaasHoU ctajvu. M nmoka auckoH-
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3emnAHble paboTbl A/1A KPYNHOMaCLITaGHOTO UCMbITaHA, MPOBEIEHHbIE AMNOH-
CKOW KOMNaHwel B nop3emHoin nabopatopun Nagra B LLseiiuapun

The excavation for a large scale test performed by a Japanese organization
at the Nagra underground lab in Switzerland

public exerting pressure on politicians. An early example
was the ending in 1978 in France and the UK of reprocessing
contracts that allowed the waste of customers to remain in the
reprocessing country. This was a direct political reaction to
public opposition focussed through pressure groups.

Many more examples followed as national disposal
programmes moved into a siting stage and met with sometimes
massive public opposition. Examples here are the abandoning
of all siting work in Spain, dropping siting work at surface
sites in the UK, imposing a moratorium on work at Gorleben in
Germany, cancelling the search for a potential site in French
granite — all strategic or tactical decisions taken by politicians
responding to public pressures.

With time, governments and implementers began to realise
that it might be more productive to actively seek societal input
to the processes of formulating policy and strategy. This has
happened at the level of decision making on repository siting,
e.g. by emphasising the concept of volunteering in Sweden,
France, and Japan. At the most basic level — choosing an
overall waste management strategy — the UK and Canada
are, as mentioned above, the clear examples in which national
policy is intended to be based upon active consultation of the
population.

COSTS AND FINANCING

The costs of waste management, in particular for spent
fuel and HLW, have become a topic of increasing interest and
controversy over the past several years. Originally, relatively
little attention was paid to this issue, since the contribution of
these back-end costs to total fuel cycle costs is relatively small.
Typically, for nuclear electricity 60% of the cost represents
capital costs, 20% operation and maintenance and 20% fuel
costs (NEA, 2003). The back-end costs alone are then typically
5-10%, or up to about half the overall fuel costs.

On an absolute scale, however, the costs are high. Disposal
entails very large capital costs up front and, as long as the
discounted capital costs are greater than the discounted
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HALMOHANBHBIE NOAXOAbI

THPOBAHHLIE KAITMTATbHBIE 3aTPAThl HPEBLILAIOT JHCKOH-
THPOBAHHBIE €KETO/IHbIE PACXO/bI Ha XpaHeHwe, oHo Oyer
J0poKaTh, MHOrOUHCIEHHbBIe CMeThl OYTYIINX 3aTpart, cje-
JIaHBIE U8 HAIIHOHATBHBIX TIPOTPaMM, CYTIECTBEHHO Pas-
J9AoTCsl. MOJKHO CKa3arh, 9T0 PACXOJIBI Ha OPTaHU3AINI0
XPaHMIMII BAPLUPYIOTCS OT OJHOTO [0 HECKOIBKHX JeCAT-
KOB MJIP/ €Bpo. PacXoskaeHns B CyMMaX 3aTPaT BBI3BAHDI
MHOrMMHE (akropamu. Hanboiee BasKHEIM SBISETCS TO, 410
PAcxojibl HA Pa3Hbie TTPOTPAMMBI BKIKOUAIOT Pa3/IUyHbIC 3a-
TpaTHble cTaThi. Ele oHa IIPUIMHA PACXOKAEHUS B CYMMax
— o0beMBI BBICOKOAKTHBHBIX OTXO[0OB WK O0TpaboTaBIero
$1/IPHOTO TOILIMBA, KOTOPbIE OYIYT pasMeIaTbCs B XPAHH-
nuuax. ORHAKO CAEAYET YYHTBIBATH, UTO Y KPyTHOMACTad-
HBIX TTPOEKTOR HIDKE ceOeCTOMMOCTE,

CpaBHeHne CYMM 3aTPaT B PA3HBIX CTPAHAX OCJ0KHAT U
apyrHe aKkTopbl, HAIPUMED, KOHCEPBATHBHBIH 110/IX0/1 K Bbl-
Hopy cTaTeil pacxooB, TpeOOBAHMA PEryIMPYIONIET0 OpraHa,
konebanre 06MEeHHBIX KypeoB Bamotr u 4. Ho mpu nepenex-
THRHOM TLIAHUPOBAHUHN 3aTPAT HA UZOJISILHK OTXO/I0B BCE 9TH
(aKTOpBI HE MMEIOT 3HAYEHNS, TI0 CPABHEHUK) CO CPOKaMH
pearzaliy porpamm. Muorue rocyapeTsa NAaHHpyioT op-
[AHH30BLIBATE 3AXOPOHEHUsT OTXO0B B TeOJIOTHYecKUe (op-
MAIH TIpHOsuTeabHo depe3 30-50 et uau OTKIALBBAKT
Ha Gyayliee. JKOHOMUYECKUE TIPENMYIIECTRA, CBA3AHHBIE C
“OTTIOKEHHBIMI PACXOIAMK»>, B 3HAYMTENTBLHON CTeneHn OYLyT
ONPEAEIISITHCS IPUHATHIMU B OYILYILEeM CKHAKAMHU U IIPOLIEH-
THBIMU CTABKAMH — TCM HE MEHee, OHM MOTYT OBITH DOMIBIIH-
mu. Uncras cronmMocts cpeners obpamrenns ¢ PAO — 1o ecTn
(DOH/IOB, OCHOBBI KOTOPBIX HYJKHO 3aJI0KHTh YAE CETOLHHA,
yToOB KOMIIEHCHPORATE OY/VIIME 3ATPATE HA PEATA3ALIIIO
IIPOrpaMM, — 3aBHCHT OT PA3HOCTH MELY HOPMOI1 HH(IIATIHN
1 IPOIEHTHOH cTapkoil. /laske IpH caMoil HU3KOHM peanbHOI
nponenTHoil cTaske (MpUGAN3NTENIbHO B 2%) A1a GUHAHCH-
POBAHMH TIPOTPAMMBI 3aX0POHEHIA 0TX0108 Yepes 50 7er yxe
cerogus TpefyeTcs HHBECTUPOBATE HEMHOIMM MEHBIIIe MoJ10-
BHHBI KOHEYHOTO 0OBEMA 3aTPAT.

Taxum 06pasoM, HeoOXOAUMO PACCMOTPETD, KTO TOJKeH
HeCTH 3TH pacxojsl. OCHOBHOM IPUHIMT HHHAHCHPOBANUs
B 4/IePHOI TIPOMBIIUIEHHOCTH — <ILIATUT MPOHU3BOJUTEN D
o1x0/08». IToyTH BO BCeX CTpaHaxX MMEHHO OHM JIOJKHBI
OCYLLECTEIATh (hMHAHCUPOBAHUE NPOrpaMM YIpaBlIeHHA
orxonaMi. B GoabuiMHCTBE CTydaes 370 peaanu3yercs Iy-
TeM OcHOBaHKsA (QOHIOB, KOTOPbIe HAKAMIMBAIOT PECYPChI,
HeoOXoauMBIe B OYAYINEM IS JOJTOCPOYHOr0 yIIPaBAeHust
orxogamu (EC, 1999).

Iocko/bky Ha BRIBOJI U3 9KCIUTYATAIMK TPeGYeTCS OTHOCH-
TeJIbHO MasIash YacTh OOIIE CYyMMBI 3aTPaT, i IPEAToNaraeTca
TOJY4YHTh HEKOTOPbIE NIPOLEHTD, TpedyeMblil obbeM BKIA108
OTHOCHTENBHO HeOombioi. Hanpumep, Hanor Ha KW0BarT-
yac BeIpaboTAHHOI aToMHOI 3aekTpoanepruu B CIIA cocras-
sster 0,001 goamapa (0,0008 eepo), 8 Hlesermin — 0,01 mp.xpon
(0,001 empo), B Anoxun — 0,13 wen (0,001 espo), B Hemckoii
pecrybmire — 0,05 vemcknx kpon (0,002 eBpo), B Menanuw,
Bosrapym u Crosakun — coorsercreenso, 0,8%, 3% n 6,8%
LIEHbl Ha 3MEKTPHYCCTBO. PacxomIeH s 0TPaKAIOT He TOABKO
Pas/IMYUA B HALMOHATBHOH SKOHOMUKE, HO TAKKe U B CTATHAX
sarpar (HampUMep, BBIBOJ U3 3KCILIYATAllMK HHOIIA YIHThIBA-
€TCs1, HHOTAA HeT). B HEKOTOPBIX CTPaHax OTCYTCTBYET IPSIMOi
HAJIOT HA KITOBATT-UaC 3JICKTPOIHEPTHM, HO TpeOyeTest, 4To0bI
TIPOH3BOUTENH OTXOZ0B Gpani Ha cebs onpeieIeHHbI 06HeM
dunancuposanms. Tak obcrout aeno s HTsefiapum, e mpa-
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annual expenditure for storage, it can pay to continue storing.
The numerous estimates of future costs that have been made
by different national programmes vary very widely. Some
examples are given in reference (IAEA, 2002). These show
that repository costs can vary from around 1 billion Euros
up to tens of billions. The differences in cost estimates can
be caused by many factors. Most important, perhaps, is that
the different programmes do not include the same set of items
in their cost lists. Other major differences are caused by the
quantities of SNF or HLW that are assumed to be emplaced
in the repository. Although this makes a large difference, there
are economies of scale, so that large programmes end with
lower unit costs.

Other factors also complicate a comparison between
countries, e.g. the conservatism of each set of estimates,
regulator requirements, fluctuation in exchange rates, etc.
When planning ahead for disposal, however, all of these
points are insignificant in comparison to the influence of
the timetable for implementation. Many countries plan to
implement geological disposal only some 30-50 years or more
in the future. The economic advantages of delaying the high
expenditures involved depend sensitively on the assumed
future discount and interest rates — but they can be large. The
net present value (NPV) of a disposal facility — i.e. the funds
that one must set aside today to be able to meet the future
implementation costs — depends on the difference between
inflation rates and rates of interest. Even at the low real rates
of around 2% normally assumed, to finance a disposal project
50 years from now, one needs today only to invest less than
half the final cost.

The preceding discussion on costs of future activities leads
directly to consideration of how these costs should be met. In
the nuclear industry, the fundamental principle for financing
is that “the polluter pays”. This means that in almost all
countries, the producers of radioactive waste must provide the
funding for their management. In most cases this is regulated
by establishing a fund which accumulates the resources that
will be needed in the future for long-term management of
waste (EC, 1999).

Because the back-end is a relatively small part of total
costs and because of the interest expected to be earned, the
contributions required are relatively modest. For example, the
USA levies 0.001 USD /kWh (€ 0.0008) on nuclear electricity
production, Sweden 0.01 SEK (€ 0.001), Japan 0.13 Yen (€
0.001), Czech Republic 0.05 CZK (€ 0.002); Spain 0.8% of
the electricity price, Bulgaria 3% and Slovakia 6.8%. The
differences reflect not only differences in national economics
but also in the exact cost items covered (e.g. decommissioning
is sometimes included and sometimes not). Some countries
do not have an explicit levy on kWh of electricity, but they
require the waste producers to set aside sufficient funding.
This is the case in Switzerland where government controlled
trust funds exist for both decommissioning and disposal. It is
also the case in Germany, although there the funds remain
with the electrical utilities.

INTERNATIONAL COOPERATION

There has always been more readiness to share knowledge
in waste management than in other nuclear areas, where
commercial or military interests can play a greater role. The
countries that initiated specific programmes in the 1980s
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NATIONAL APPROACHES

BUTCIBCTBO KOHTPOJIMPYET TPACTOBBIE (POHIBI, CO3AAIBIE /17151
nporpamMm Bhisoga ADC U3 SKCTIyaTalMy 1 3aX0POHEHHs 0T~
x0/108. To e camoe npoucxoauT B I'epManny, xoTs taM GoH-
JTBI TPHHAJIJIERAT TIPOJIABLIAM 2/1eKTPOYHEPIHH.

MEXYHAPOLHOE COTPYAHWUYECTBO

[0TOBHOCTS MOJAETNTECS 3HAHUSME B OOJTACTH YIIpaBie-
HHs oTxozaMu Beersa Goiia 6onbie, 4eM B APYTUX 00IacTax
ANEPHBIX TEXHOJOIHIL, T/e GOTBITYIO POJIb BCErAAa MIPALM
KOMMEpUECKHe WM BoeHHbIe WHTepechl, CTpatbl, KOTOpbIE B
1980-x rojax paspabOTATH COOTBETCTBYIONIME MPOTPAMMEL,
ObicTPO  CCHOPMHPOBATH CETh IBYCTOPOHHUX M MHOMOCTO-
poruux cornamennii. [Toompanock coTpyaHIIeCTBO Yepes
MESKIVHAPOIHBIE OPraHu3any. AreHTCTBOM TI0  S/IePHON
9HEPTUN TTPOBOAMINCH MHOICYHC/IEHHbBIe (hOPYMBI /171 CTpaH
Oprasusaly SKOHOMIIECKOTO COTPYAHNYECTBA U PA3BUTHSA
(O3CP), rae nuK NpoLEecehl YIPpaBJeHUs 0TXoaaMu. AHano-
THYHYIO JeATeNbHOCTh ocyilecTs/siorT Epponeiickuit Colos
n MATATD, pr 3T0M OCOOBIA YIIODP AEMAETCH HA HMEPElaTy
TEXHOJIOTUI «HOY-Xay» PasBUBAIOLIMMCS cTpaHaM. Bricnie
HCTIOJHUTE/ILHBIE OPTaibl TOCYIapCTB Takke chopMUpPOBAT
CHCHMANBIYIO OPTAHH3AINT0, MEeKIVHAPOTHYIO aCCOITHAITIIO
1o npobiremam GC3OMACHOTO XPAHEHUS DAJIHOAKTHBHBIX Ma-
tepuanior (EDRAM), nesbio koTopoii sspisietca obecniedenie
KOOPAMHAITMHY IeATeTbHOCTH.

Hegapro ofbcyxaancst NOCHeHUIE U YPE3BHLIYANHO T10-
KA3ATEJBHBIN CAydail MeXIYHAPOMHOTO COTPYAHUYECTBA B
obmacTi coznanus  J0JeBbIX  XpaHuwiuiy,  [loteHiuaisbe
TPEMMYIIECTBA CTPAH, HCIIOMB3YIONMX TEHTPATH30BAHHBIE
METOJIBl XpAHeHHs W 3aXOPOHEHUs 0TPabOTAHHOTO SJIEPHOTO
TOTJIMBA WM BBICOKOAKTHBHBIX OTXO/IOB, /IABHO TTPU3HAHBI
BO BceM wmupe. MeXIyHapoaHbIC OpPraHM3alii TPU3HAIOT
noTeHnuanbHyo Beirogy, 1 MATATI, u EC nouepsxusaior
paszpaborky panxoil konuermpm. MATATI opranuzosano
pabouyio rpyIiLy, KOTopas 'OTOBHUT JTOKJAl 110 MHOIOHALMO-
HaspHbiM xpannminam (MATATI, 2004), a EC, npusnasas
HOTPEOHOCTH CTPaH-TPeTeHIeHToB, (PHHAHCHPYeT HayiHo-uc-
CAE0BATENRCKYIO padoTy 10 XPAHMIIHIIAM HA eBPOIEHCKOI
tepputopun SAPIERR (Stefula, 2004). Oxnako nekoropeie
cTpaHel, Hanpumep, I'epMalnisd, BLICTYHAIOT IIPOTUB Opratu-
3alMKM MEsKIYHAPOAHBIX Xpauuwmil Jlpyrae ske (BamnpHmep,
Ipenus, Muinsanmgig) He HaMEPEHBl UMIIOPTHPOBATbL HIIH
HKCIIOPTUPOBATL OTXOIBI, HO HE OCHAPUBAIOT TOT (iakT, 4to
3TO MOKET OBITh OMACHBIM /s JAPYTHX. ABcTpus, Bosrapus,
Hupepnanast, Crosarrd, CioBeHH, OlPeIeNeHHO, TPenoy-
1 Ob1l MesgyHapoarsle xpanuanma. Haxower, HIseliuapus,
Benprug, Yenickast pecoydImKa PACCMATPUBAIOT Pas/HHLIC
BAPMAHTHI 33X0POHEHMsI OTX0A0B — KaK HAllMOHAIbHbIE, TaK 1
MEKTYHAPOTHBIE.

Iocaennne npegioxenns Poceun, a satem n CIITA (vim-
nuwatrea GNEP, 2006 rox), kacaionecs KOHIIEHTPAITU
SUIEPHBIX TEXHOJIOIMH B HECKOJIBKHX CTPaHaX, SBJIATONIMXCA
PX NOCTABHIMKAMH JIsL APYIUX, MOLTH GBI TIOBBICUTE MHTEPEC
K KOHIETLMAM MHOTOHALMOHANLILIX XpaHuaunl Bemb atu
TIPE/JIOFKENIS BITFOMAIOT BO3BpaT 0Tpab0TaBIIEro TOILIMBA B
cTpany — noctasimk 1 saxoposenue OST 1 BpIcOKOAKTIB-
noix PAO B HagesxHbix xpaHuiumax. Takue MHAITMATUREL B
GYIyIIeM MOTM OBl CYINECTBEHHO YKPCITUTE MEKIYHAPOLHOE
COTPYIHWYECTBO NMPEALIPHSITHI C SIICPHBIM TOILIMBHBIM 1HK-
JIoM B 00mieM 1, 0cobeHHO, B 00AaCTH YIIPABAeHNs PAIHOAK-
THBHBIMH OTXOIAMH.
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The LLW disposal site at Rokkasho in Northern Japan

quickly formed a network of bilateral and multilateral
agreements. The cooperation was encouraged through
international organizations. The NEA provides multiple
fora for OECD countries engaged in radioactive waste
management. The EC and the IAEA do likewise, with the latter
placing special emphasis on transferring necessary know-
how to developing countries. The major implementing bodies
have also formed a dedicated organization, International
Association for Environmentally Safe Disposal of Radioactive
Materials (EDRAM), aimed at ensuring good coordination.
Recently, the previously sensitive case of international
cooperation through implementation of shared repositories has
again been increasingly debated. The potential advantages of
countries sharing centralised facilities for storage and disposal
of spent nuclear fuel or HLW are generally recognised.The
international bodies acknowledge the potential benefits and
both the IAEA and the EC are supporting work on the concept.
The IAEA organized a working group that produced a report on
multinational repositories (IAEA 2004) and the EU, recognizing
the needs of its present applicant countries, is funding a study,
titled SAPIERR, on European regional repositories (Stefula
2004). Nevertheless, some countries (e.g. Germany) remain
strongly opposed to international repositories; some have no
intention to import or export but do not dispute that this might
be a sensible route for others (e.g. Sweden, Finland). At another
extreme, some would definitely prefer international disposal
(e.g. Austria, Bulgaria, Netherlands, Slovakia, Slovenia);

finally some explicitly keep both national and international

options open (e.g. Switzerland, Belgium, Czech Republic).

The recent proposals from Russia and then from the USA, in
the GNEP (2006) initiative, for concentrating sensitive nuclear
technologies in a few countries that act a suppliers to others
could increase intevest in multinational disposal concepts. This
is because these proposals include the return of spent fuel to the
supplier nations and the disposal of the fuel or else resulting
HLW in safe and secure repositories in these or other trusted
countries. These initiatives could over the coming years greatly
enhance international cooperation in the nuclear fuel cycle in
general and in specifically in radioactive waste management.
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