














* Risk = probability of the event of a damage,
whose amount and occurrence IS uncertain

 Concept of the ,risk-triangle”: Risk can be
assessed considering the combination of
hazard, exposure and vulnerability.



Risk Assessment

o Total process from the identification of

potential hazards to the quantitative
characterisation of risks

* Problem: catastrophic events with an
occurrence of low probability



Caesium 137 fallout after Cernobyl in Austria



Erdbeben als Ausloser?

 |.Rokityansky,2000: Vulnerability to
earthquakes in Ukraine. (IIASA Conf.).

¢ ,..26.04.1986 Iin Chernobyl (M=1.4, |=3-4),
just 16s before®@unit explosion. Seismic
vibrations apparently produced disturbance
IN technol. processes In reactor and
stimulated Chernobyl catastrophe.



Erdbeben

Tektonik, Seismologie, Geschichte,

Ingenieurwesen

MCE ( grof3tnogliches Beben)

Statistik mangelhaft

Palaoseismologie und Neotektonik
Standortfragen: Kernkraftwerke, urbane

Zentren (Istanbul, Mexiko,
Francisco — und Wien?)

okio, San



NPP Diablo Canyon















Epicentres and NPP -sites in Central Europe
(F.Horvath)

Erdbeben und AK\ABtandorte
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Seismicity & faults

Seismicity in Hunhgary
Historical ecrthquakes [456-1 994, orange bubbles) and recent events [1995-98; red filled circles)

Fiecent earthquakes (1 833-1 398) “‘

Cotrpiled by

1 18 19° o 21 E-3



Earthquakes with M3 2.9 in the vicinity of Bohunice taken from the Slovak Epicentral map

Grey stripe indicates the Peripieninic- Mur-Mirz earthquake zone. The NPP is located inside this zone.
If one draws the zone smaller the NPP would be at lest on the border of it.



This figure shows fig.1 from Steinberg et al. (1988). The dark hatched region marks the
Mur-Mirz-Peripieninic zone. It was attributed to a region with maximal Magnitude
Mmax £ 6.5. One recognizes, that Bohunice is drawn outside of this zone, contrary to
one would expect from Fig.3a. The same is true for Trnava which has been the
epicentre of a historical earthquake



This figure shows fig.2a from Steinberg et al. (1988). NPP Bohunice marked by a cross
Is located in the centre of the circles. One clearly recognises, that the NPP is located
on the border or within a region of high seismicity, but not outside of this region



Erdbeben
Siedlungen,Verbindungen
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A long way to seismic hazard assessment
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High-hazard Test site:
Alps-Dinarides Junction

Medium hazard test site:
Mur-Mirz-Vienna Basin-Zilina

Medium hazard test site:
Tansdanubia

Historical and instrumentally recorded earthquakes

(

refers to maximum macroseismic intensity)

1348 Villach
1511 Idrija b VII-IX
1976 Friui M=6.5
1998 Bovec M =5.7

I» IX-X

1267 Kindberg
1590 Neulengbach
1668 Wr. Neustadt
1712 Wr. Neustadt
1768 Bad Fischau
1794 Leoben

1841 Wr. Neustadt
1858 Zilina

1906 Dobra Voda
1927 Schwadorf

» VI

1 X

VI

VI

VI

SAVII

VI

$ VII-VIII

s VIl (M=5,7)
| = VIII (M=5,2)

1763 Komarno » 1X
1783 Komarno | = VII
1806 Komarno | = VI
1851 Komarno | = VI
1810 Mor I = VI
1810 Mor | = VIl
1956 Dunaharaszti | = VIII
1911 Kecskemét | = VII
1985 Berhida | = VIl

Socio-economic aspects

Urban issues:

Ljubljana (Capital), Udine, Villach,
Trieste; 1,5 Mio. Inhabitants
Economical issues:

Upper Sava basin industrial area
40% of Slovenian GNP

Transport issues:

First-order traffic and energy
transmission lines crossing the Alp

Urban issues:
Vienna and Bratislava (Capitals)
2,5 Mio. Inhabitants
Economical issues:
30% of the Austrian GDP
40% of the Slovak GDP
Bohunice NPP
Transport issues:
sFirst-order traffic and energy

transmission lines crossing the Alp

S

Urban issues:

Budapest (Capital)

3,5 Mio. inhabitants
Economical issues:

45% of the Hungarian GDP
Paks NPP

Transport issues:

First-order traffic and energy
transmission lines




Villach 1348



NeulengbacHL 590 - Vienna affected!
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Recommendation:
Re-evaluation of near-site faults
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(X] o %.¢ Data available
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e e No data available




Recommendation:
Re-evaluation of the Hlubok & Fault

Minimum distance from the NPP is
9 km

Data indicate active faulting:
« Scarp morphology

e Vlatva river terrasses
 Geodetic data













Radioaktiver Abfall
Hehre Ziele — Praxis

Verhinderung von Folgeschaden,
Schutz der Biosphare. —
Nucl.Wastelands, Standards ?,

Langzeitfolgen



Radioaktiver Mill

« Uranbergbau und Erzaufbereitung, tailings

* Vergraben, Versenken, Verpressen,
Verdunnen, Verklappen, Verglasen und
Vergessen?

 Materialerniidung der Barrieren, neue
Wegigkeiten, Standards unberucks.,
Vertrauensverlust












Kazakh Exhibition at United Nations Centre Vienna“From Nuclear
Nightmare to Epicentre of Peace”Opens at Vienna International
Centre29.08. — 08.09.2006

» According to Ambassador Doulat Kuanyshev the cumulative
power of The nuclear explosions at Semipalatinsk, both above
and below ground is believed to be equal to 2,500 Hiroshima
bombs. People in the area around Semipalatinsk are continuing
to suffer in the form of birth defects and mutations,
Immunological deficiencies, cancer and other diseases from
what are believed to be the effects of the nuclear tests. There
has been a United Nations sponsored programme of support to
the Semipalatinsk Area covering environmental, health,
economic recovery and humanitarian assistance.

« Semipalatinsk, Ostkasachstan. Nukleares TestgelandgygdPo



Pechora Canal



Pechora Canal





















Maili Suu Uranbergbau -
Deponie

e According to centrasia.ru, the mayor of Maili-
Suu complained that the findings of the
500,000-euro ($575,000) project are not new;
130,000 euros worth of promised monitoring
equipment has not arrived; and two-thirds of the
total amount of the project went to foreign firms,
while only 30,000 euros went to local
contractors. An EU expert was quoted by
akipress.org as saying that 3 million euros will
be needed to remove the radioactive waste
from the most unstable of the dump sites. BB















