




6 

1.0 
~ 

~ 
,--i 

t:n 
C 

>-
CL 

V) 

...:-
Q) 

.j...J -g 

.j...J 

Q) 
~ 

'" Vl ;:J 

3: ~ 
Q) i z: '-" « 

<t: 
z ... 

LJ..J 

~ z: 

Radioactive waste disposal in argillaceous media . 

assessment of repositori es located in 
argillaceous se ttings. Therefore, th e 
Clay Club se t up jo intly with the 
European Commiss ion , a workshop 
on this issue (Sem , Switzerland, 10-
12 June 1996) lnt roduced by scientific 
background prese ntations, the 
workshop focused on the fi ndi ngs and 
perceived needs of national rad ioactive 
waste disposaI programmes, but also 
sought to promote cross-fertilisation 
of ideas from olher industrial seClors 
(mainly oil and gas industries) 
The Clay Club serves al so as a forum 
for the exchange of de tailed 
information on the ongo ing work and 
results of the Mount Terri ProJect. This 
new international underground 
research project in the reconnaissance 
tunnel of the Mount Terri highway tun
nel in Switzerland , is aimed at 
characteri si ng h yd rogeo logica ll y, 
geochemically and geo tec hnica ll y a 
Mesozoic shale, the Opalinus Clay. Earl y 
in 1996, field work started, as we il as 
several experiments aimed at testing 
investigation techniques to characlerise 
groundwater []ow mechanisms, sam pie 

View of the Mount Terri 
Reconnaissance Tunnel in 
Switzerland, excavated in 
Opalinus Clay. 

ground water, assess hydraulic and gas 
permeabi liti es , and characterise the 
hydrology of the Excavation Disturbed 
Zone (EDZ) Further experiments are 
planned in the nex t few years. The 
current proJ ect partners are the Swiss 
National Hydrological and Geological 
Survey, the French National Radioactive 
Waste Management Agency (ANDRA), 
the Swiss Co-opnative for the Disposai 
of Radioactive Was te (NAGRA), the 
japanese Power Reactor and Nuclea r 
Fuel Development Corporation (PNC), 
and the Belgian Nuclear Energy 
Research Centre CSCK/CEN) 

Conclusions 
A wide spectrum of argillaceous media 
is potentiall y suitable for the sa fe 
disposai ofheat-emitting and long-lived 
radioactive waste. However, in quanti
tatively assessing the performance of 
such media as a host rock, seve ral 
questions, co mmon to al! national 
programmes, remain open. 
The NEA Clay Club is addressing these 
ques tions through international 
collaboration and co-ordinated effort, 
thus demonstrating the ca pab ilily of 
geosc ientists to understand and 
charac terise nuid now in clay-rich 
media and, at the same time, helping to 

bu ild confidence in the performance 

of c1ays as barriers to the migration of 
rad ionuclides. 
One of the first conclusions of the 
Working Group's activities is the 
acknowledgment of the di ve rsity of 
argillaceous media considered by the 
different national programmes and , 
however, a commonality of experience. 
A further conclusion reached by the 
Group is the absolute necessity of a 
multidisciplinary approach lO reso lve 
the remaining important issues in thi s 
area. An indirect achievement has been 
the creation of a network of identiFied 
experts within the waste management 
and scientific communities. 
The closing comment oF the 1994 Clay 
Club workshop sums up the situation 
ext remely well: "We are dealing with 
an essentially multid isciplinary science 
and , in order to make headway with 
some of the more challenging problems 
facing us , it is essential that we interact, 
communicate, sha re common experi
ence and debate the key issues. This is 
the raison d'ê tre for the Clay Club ." . 

Notes 

t . I-Iydraulic and liydrochcl11ical Characterisatl(ln 
of A rgillacLous Roch. Procccdings of <Ill 

Intenw (i onal Wnrks l)()J', Nottingham, United 
Kingclo m, ï-9 J W IC 1994. OECD/NEA, 1995. 

2. WaIL I; Gas and Solute ~ r o\'el11cnl Thl'Ough 
AI-gi J/a cwus Media. A report by th e "C la)' 
C lub" (CC-96/1) O EC DIN EA, 1996. 



Nuclear power in NEA countries 
Situation as of 31 Oecember 1995 

At the end of 1995, th e to tal capacit y provided by the 344 reac tors now install ed was 286 .2 gigawatLs (GWe) 
Another 15 reacto rs total ling 15. 8 GWe were und er construction an d six reactors to talling 5.6 GWe were firrnl y 

cornmitted. The to tal ca pacity of nuclea r powe r plants in NEA countri es in th e year 2000 and 2010 is projected Lo be 
about 30 1.8 and 321. 4 GWe, respectively Th e 0 .3 GWe of capacity th at is expected to be retired by th e year 2000 is 
already deducted from these proj ec tions 

NucLear electricity capacity in NEA countries 

1995 (Actua l) 2000 2005 2010 
NEA Country 

Net GWe % Net GWe % Net GWe % Net GWe % 

Belgium 5. 6 373 5.6 34.1 5.6 31.8 5.6 3l.5 
Canada 15.4 n6 14ï no 15.4 12.7 15.4 122 
Finland 2J 17.0 2.6 15 .8 2.6 15.6 2.6 15.6 
France 58.5* 54.4 643 56.8 64.1 54.7 67.0 54.0 
Germany 227* 193 23 1** 19.6 23.1** 19.1 23.1 ** 18.7 
Japan*** 393* 19 .6 42.9 183 54.0 ' * 21.6 66.5 23.7 
Korea 8.6 26.8 137 26.0 18.7 27.5 263 33.1 
Mexico 1.3 4.0 1.3 3.5 1.3 2.9 13** 2J 
Netherlands 0.5 2.6 0.5 1.8 0.0 ** 0.0 0.0** 0.0 
Spain 7.0* 15.2 7.0 132 8.5** 14.8 10.0** 14.7 
Sweden 10.0 293 10 .0** 28.7 10 .0 28.7 0.0*' 00 
Switzerland 3.1 19.4 3.2 19.6 3.2 18.8 3.2 18.1 
Turkey 0.0 00 0.0 0.0 1.0 2.4 2.0 33 
Uni ted Kingdom 12.9* 18.5 12.9** 15.7 9.8** 10.8 7.4 * " 7.4 
United States 99.0 12.9 100.0 12.4 100.0 12.0 91.0 10.4 

1 NEA Total 286.2 15.9 301.8 15.4 3173 15 .2 321.4 14.4 

Status of nucLear power plants 

Connected to the grid Unde r construction Firmly commilted Planned 
NEA Country 

Units Net GWe Units Net GWe Uni ts Net GWe Units Net GWe 

Belgium 7 5.6 - - - - - -

Canada 22 15.4 - - - - - -

Finland 4 2J - - - - - -

France 56 58.5 4 5.8 - - 2 2.9 
Germany 21 22.7 - - - - - -

Japan'** 50 393 4 3.9 2 1.6 20** 21 .8*' 
Korea 10 8.6 6 5.1 4 4.0 8 9.2 
Mexico 2 1.3 - - - - - -

Netherlands 2 0.5 - - - - - -

Spain 9 7.0 - - - - 4** 3.0* * 
Sweden 12 10.0 - - - - - -
Switzerland 5 3.1 - - - - - -

Turkey - - - - - - 2 2.0 , 
1 

1 United Kingdom 35 12.9 1 

- - - - - -

United States 109 99.0 1 1.0 - - - -

1 

NEA Total 344 286.2 15 15.8 6 5.6 36 38.9 
1 

Prov is io nal dala. *** Gross ca pac ily da la convcned lo ne l by lhc NEA Sec rela ri at. 

ESlimat e eS labl ished b l' lhe N EA Secrelariat. 
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News briefs 

Multilingual glossary on nuclear plant ageing 

The NEA is publishing, in 
co njunction with the 

International Atomic Energy 
Agency (lAE A) and the 
Europea n Co mmission , a 
multilingual glossa ry en
titled In ternational Termino
logyIor Nuclea r Plant Ageing, 
in [ive languages (Engli sh, 
Fren ch , German , Ru ssian 
and Spanis h). 
Among more than 
400 nu clear reactors 
currentl y operat ing in th e 
world , about 30 are over 
25 yea rs old ln addit ion , 
there are 70 reactors shut 
down permanently partl y 
becau se of agei ng probl
ems. Issues aris in g From 
power plant ageing dif[er 
[rom fac ilit y to fa cilit y 
acco rdin g to reac tor 
des ign-type. As th e 
se rvice life of nu clea r 
power plants in creases, 
th ese Iss ues are not 
limited to a single country 
and go beyo nd national 
bord ers sin ce tec hni ca l 
and economic aspects may 
be co mmon to seve ral 
types of reactors. Further
more, attempts to fa cili
ta te c1 ea r commu nicat ion 
in these areas are rece iv
ing more attenti c)l1 as 
plant life and ageing 
beco me more important 
issues in nu clea r power 
plant management 
The NEA's work on th e 
preparation of a multi-
1 i ngua 1 glossa ry co n-

ce rnin g nu clea r plant 
age ing is based on the list 
of more th an 100 English 
term s co ntained in the 
pocke t glossa ry entitl ed 
Co mm on Aging Termin o
logy, publi sheel by th e 
US Elec tri c Po wer Re-

sea rch Institut e (EPRI) 
j ointly with the IAEA anel 
the European Co mmis
sion , a small expert gro up 
[rom NEA Member co un
tri es has es tab li sheel th e 
respect ive equivalents of 
these term s in four other 

languages. It al 50 inclucl eel 
some key ideas [or a beLler 
und erstanelin g of age in g 
issues . Great care has been 
ta ken to ensu re that lhe 
desc ripti on o[ each ter m 
is stanelarelizecl within ilS 
own language _ 

Infrastructure for nuclear energy 

As OECD co untri es are 
not , in general , 

buileling as man y new 
nu clear power plants as 
use el to be th e case, 
nuclea r plant co nstruction 
industri es ha ve hacl less 
procurement [rom utili
ti es . Venelors are shi[ting 
th eir effo rt s into main 
tenance anel othe r services 
to ex istin g plants, 
includ ing refurbishm ent 
of age in g plants . Th ere
for e th ere are 50 me 
concerns that th e basic 
fabri c of nu clea r industry 
is being eroel eel. Another 
co nce rn is that nu clear 
regu 1 a to ry bod ies will 
begi n to lose experience 
of licensin g new plant s. 
Furtherm ore ail secta rs of 
th e nucl ea r co mmunit y, 
including utiliti es, co ulel 
be af[ected by reductions 
in the suppl y of approp
riately educated graeluates 

as uni ve rsiti es close rele
va nt courses anel ex 
per ience el teac hin g staff 
ret ire . Simu ltaneous ly, 
man y nucl ea r research 
in stitutes are diversifying 
into non-nu clea r fi elel s, 
thu s diluting their ability 
to support inelu strial 
res ponses to new 
opportun ities or problems 
for the nu clear inclustry 
It ha s been sugges ted in 
so me quarters that these 
trenel s co uld lead ta 

seve re co nstraints on th e 
possibi lity of undertaking 
an expa nel eel nu clea r 
co nstru ction programm e, 
whi ch co uld be needed 
earl y in the next century, 
if onl y ta replace ex isting 
nu clea r generating ca pa
cit y lt has also been 
sugges teel that enhan ced 
international co-operation 
cou lcl be helpful 111 

mitiga ting aelverse conse-

qu ences of the trenel s. 
With thi s in mind , the 
OECD Nuclea r En ergy 
Agency organised on 
10-11 J un e 1996 an 
in terna tio nal wo rks hop 
on "Infrastructu re fo r 
Nuclear En ergy Deve lop
ment ", with th e aim of 
stim ulating discussion 
between govern ment an el 
indu str y, anel be twee n 
them and the eelu cationa l 
and resea rch sec tors, on 
current anel fo reseeab le 
trenel s which will co ndi
tion th e future use of thi s 
source of energy; and on 
potenti al measures th at 
cou ld maintain the ability 
of industry ta support sa fe 
anel eco nom ic ope rati on 
of nuclear capac ity as we il 
as to prepare for future 
opportunities . 
The next issue of th e NEA 
Ne wslette r will rep ort on 
th e re sult s of thi s 
meeting. _ 



New NEA 
publications 
Chernobyl 
ten years on 
Radiological and Health 
Impact 
Frce uron rcquesl 

h AEN 
G<fNEA 

CHERNOBYL 
Ten Years On 

Radiologic~ 1 and Hcalth Tmpact 

"',. 
2 

To mark the ten th ann iver
sary of the Chernobyl 

accide nt, the NEA Committee 
on Rad iation Protection and 
Public Health just publi shed 
a concise report reviewing the 
current kno wledge of t he 
seriou s impacts of the 
accident, taking stock of the 
information accumulated over 

the las t decade and th e 
scientific studies under way, 
and assessing to which degree 
national aut horitie s and 
experts have implemented the 
numerous lesso ns learned from 
the accident. 

Nuclear law 
bulletin 
ISBN 92-6-1- 1-1727-6 
Ann uél/ S,lbscri [11ion 
France: FF 2-10 
Ebnl'ilclc FP 290 USS58 
Dl\ ISS 

No. 57 + Supplement 

JUll e 1996 

OECO nuclear 
energy data 
1996 
ISBN 92-6-1-0-1840-5 
Fra/1 ce: FF 95 
E/sclI'here: pp 125 US$24 

DM36 

AGWCf POUR l'EtlERGIE NUCltAlRf 

Thi s book is t he OECO 
Nuclear Energy Agency's 

annual co mpilatio n of basic 
statistics on electricity gene
ration and nuclea r power in 
OECO co untries. The rea der 
will have quick and easy 
refe rence to the status of and 
projected trend s in total 
electricity generatin g capa
city, nuclear genera tin g 
capacity, and actual electricity 
produ ction , as weIl as to 
supply and dema nd for nuclear 
fue l cycle services. 

Information 
System on 
Occupational 
Exposure (ISOE) 
Fourth Annual 
Report 
(1969-1994) 
Prec ,1[1on requesl 

Uranium 1995: 
Resources, 
production and 
demand 
ISBN 92-6-1-1-1875-2 
France: pp 350 
E/sewhue: FF 4-10 US$86 

Dlv(] 27 

--------
~___ =-~--=--=----=--=--::ê......-- =""--__ _ 

RESOURCES. 
PRODUCTION AND DEMAND 

This NEA- IAEA Red Book is 
the foremost re ference on 

uranium . Thi s world report 
provides compilations of sta
tisti cs on resources, explora
tion , prod uction and demand 
as of 1 January 1995 for 54 
countries, and substa ntia l new 
infor mation from countries in 
Africa , Eastern Eu rope and the 
Ne w Independe nt States. It 
also provides an international 
expert ana lysis of statistics 
and worldwide projections of 
nu clear energy growt h, ura
nium require ments and ura 
nium production capabili ty. 

Water, gas and 
solute movement 
through 
argillaceous media 
A Repo rt by the NEA Wo rking 
Group on Measurement and Phy
sica l Understanding of Gro und
water Flow Through Argillaceous 
Media ("Clay Club") 
Free UpOI1 rcqu es l 

JJInternational 
evaluation CO

operation" Series 
Free U/JO/1 requesl 

Volume 1 - Comparison of 
Evaluated Data for Chromium-
52, Iron-56 and Nickel-58 

Volume 2 - Generation of 
Covariance Files for Iron-56 and 
Natural Iron 

Volume 3 - Actinide Data in the 
Thermal Range 

Volume 5 - Plutonium-239 
Fission Cross-section Between 
1 and 100 keV 

Volume 15 - Cross-section 
Fluctuations and Self-shielding 
Effects in the Unresolved 
Resonance Region 
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Future financial 
liabilities 
of nuclear 
activities 
ISBN 92 -6-f - ] 4795-0 
Fla/1 ce: FF 160 
ElsclVi1crc: FF 210 US$-f2 

Dlv/60 

FUTURE FINANCIAL LlABILITIES 
OF NUCLEAR ACTIVITIES 

This publication is the first 
comprehensive interna

tional review of the policies 
and schemes in place in NEA 
countries for recognising, 
reporting and funding financial 
liabilities arising from the 
operation and decommission
ing of nuclear facilities. The 
nuclear activities considered 
include uranium mining and 
milling , fuel-cycle service 
supply, power generation , 
reprocessing , waste manage
ment , research centres and 
isotope production . 
Policy makers from govern
mental agencies and electri
city utilities, in particular, will 
find results, conclusions and 
recommendations which will 
be useful to them given the 
current trend towards privatis
ing and liberalising the electri
city sector. 

Trends in 
nuclear 
research 
institutes 
ISBN 92-6-f-1-+78]-0 
Frcll1ce: FF 270 
ElsclVi1crc: FF 3-f0 US$68 

Div/98 

MOSt nuclear research insti
tutes were established 

several decades ago. Shifting 
governmental and societal 
interests and varying amounts 
and sources of resources, 
however, have led to changes 
in thei r missions, R&D 
priorities and field s of 
competence. 
This study conveys the results 
of a pioneering survey of the 
changes in research establish
ments and their contexts in 
some 40 nuclea r research 
institutes in 17 countries plus 
the European Commission. This 
study conveys the results of a 
pioneering survey of the 
changes in research establish
ments and their contexts in 
some 40 nuclear research 
institutes in 17 countries plus 
the European Commi ssion. 
Their experiences, benefits and 
projected future are presented 
here . 

Characterisation 
of long-term geo
logical changes 
for disposal sites 
ISBN 92-64-1-+829-9 
Fra/1ce: FF 155 
ElsclVi1crc: FF 200 US -f0 

DM59 

OECD DOCUMENTS 

Char,lclcnsn/ioll 
of Long-Lerm 

Geologiwl Challges 
for Di5/10$(/[ Siles 

"'n::, . ,,_t,.,OI(.~1I(;.U(CV 

.PbAEN 
OIff1NEA 

I nvestigations of long-term 
geological changes at poten

tial sites for radioactive waste 
disposal are an important part 
of numerous site character
isation and evaluation pro 
grammes. These investigations 
ana lyse the present characte r
istics of the si te, their differ
ences in the geologi ca l pa st 
and their likeliness to change, 
The results indicate the geo
logical stability of the reposi
tory area and serve for deve l
oping scenarios and bounda ry 
conditions for analysing the 
safety of the repository, 
These papers and executive 
summary from an international 
Workshop organi sed by the 
OECD/ NEA Co-ordinating Group 
on Site Evaluation and Design 
of Experiments fo r Radioactive 
Waste Disposal (SEDE) address 
the emerging issues related to 
the characterisation of long
te rm geologica l changes and 
review experience in nationa l 
programmes for radioacti ve 
waste disposal, They stress the 
importance of gathering infor
mation on long-term geological 
change to assess repository 
safety, to site and to design 
such facilities, and of adopting 
a multidisciplinary app roach , 

Eurochemic 
1956-1990 
ISBN 92 -6-f-1-+792-6 
Fra/1cc: FF 690 
Elscwhcrc. FF 830 US$ J 70 

DM2-f0 

EJlll~l-!.§MJÇ 
1956'-1990 

Thirty·fI .... l'e9f.svfln ... ......... ... · ...... <IIMf> "' _ fitoId __ ................ ' 
!d:==~:=-_*'::. 

Eurochemic was th e fir st 
~oint undertaking of th e 

European Nuclear Energy 
Agency, established in Dece m
ber 1957 to develop interna
tional co-operation in recycl
in g spe nt fuel from nuclear 
po wer plants in orde r to 
extract t he residua l uranium 
and pluton ium , 
Eurochemic ma de an out
sta nding contributio n to 
scientifi c and techni cal pro 
gress in nu clear chemist ry in 
Eu ro pe, pa rticularly as a train
ing groun d for specia lists, 
Eurochemic subseq ue ntly made 
a highly successful move into 
radioactive waste management 
and provided a rich so urce of 
information , 
This report will be of interest 
to anyone concerned with 
international co-operative ven
tures that have arise n fro m 
nuclear developments as well 
as current problems of the ta il
end of the nu clear fuel cycle, 
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