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Innovation and Technology

Paleoseismological assessment of the siting documents focused on the potential of surface
displacement by active geological faults. Such displacement may occur during strong
earthquakes (“capable faults”).

Hungarian Governmental Decree No. 118 of 2011 (VII.11.) on nuclear
safety requirements:

7.3.1.0800. “The potential occurrence of a permanent surface displacement
on the site shall be analysed and evaluated. The examination must be
sufficiently detailed to enable a substantive decision to be taken on the
question of the possibility of discarding the site by the occurrence of
permanent surface displacement.”

7.3.1.1100. “If the potential of occurrence of a permanent surface
displacement on the site cannot be reliably excluded by scientific evidences,
and the displacement may affect the nuclear facility, the site shall be
qualified as unsuitable.”

Can potential occurrences of permanent surface
displacements (capable faults) be reliably excluded?
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Examined documents

Geological Site Report Site Safety Report Site Permit

Prepared by a large multi- : Destiled from the Geological Site Report : Issued by the Hungarian
disciplinary expert group by MVM Paks Il Zrt. and submitted as Atomic Energy Authority
basis for the site license
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Surface displacement of the 2010
Earthquake (New Zealand)
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Surface rupture of the 2010 Darfield Earthquake (New Zealand)

2007 Niigata earthquake (Japan)

ge&yimages

Koichs Kamoshida

Kashiwazaki Kariwa NPP: fractures on the surface of the site
and damaged access road.
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Figure: Geological Site Report
Acs et al., 2016, Fig. 426

Corresponding figure in Site
Safety Report MVM Paks Il
Zrt. 2016, Fig. 5.2.1.2.6-6
omits evidence for active

faulting

T
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Safety Report (MVM Paks Il to the nuclear regulator)

Comparison between the Geological Site Report (geological experts to MVM Paks 1) and the Site

Kvarter vetSk:
M6 bevagas

Szeizmit: Duna
paleomeder

Csengod
foldrengés
2015.11.23

Depth:8

km
M: 1.1

Kvarter
vetdk:
Pa-22-8
szeizmikus
szelvény

foldrengés

X 2013.07.21
foldrengés 2, P ¢ Depth: 2km
2014.02.04 - T, @ M:1.7

Depth: 10km
M: 0.9

Geological Site Report, Téth et al., 2016, Fig. 57

Site Safety Report, MVM Paks Il ZRT., 2016, Fig. 5.2.1.2.1-6

Data proofing active (Quaternary) deformation of the Dunaszentgyorgy-Harta fault zone summarized in
in the Geological Site Report are not thoroughly reflected in the Site Safety Report.
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Comparison between the Geological Site Report (geological experts to MVM Paks Il) and the Site
Safety Report (MVM Paks Il to the nuclear regulator)

Kvarter vetk: gy Szeizmit: Duna
M6 bevagas LA 4\ evidence for surface breaking fault
Distance from] Surface| Post quem| Post quem
Szeizmit: Paks @ Coengtd site (km)| di (after ky)| _(after ky)|
vites, M6 Gyapa-Cece, point 1 10[ upto60cm 7.741.1]  5.5+1.1|Magyari, 2016, p. 89
M6 Gyapa-Cece, point 4 8.5[not quantified]  14.3+2.7| 13.2+1.9|Magyari, 2016, p. 12-13
Trench Pa-21.1, event 2 <1[not quantified| 207419 | _19.3+1.5 |Haldsz et al,, 2016, p. 52
[Trench Pa-21.1, event 1 <1[not quantified| 20.7+1.9 | 19.3+1.5 |Halész et al,, 2016, p. 52
evidence for pal from selsmites
Kvarter Distance from Post quem| Post quem|
vetok: site (km) (after ky)| (after ky)|
Pa-22-8 [Trench Pa-21-1l seismite 1, <1 207:1.9| 19.3:15 |Haldsz et al, 2016, p. 52
SSalssiiy Trench Pa-21-1 seismite 2 <1 207:19| 19.3+15 |Haldsz et al., 2016, p. 52
Paks pseudo-3D seismic <1 IMVM Paks II. Zrt., 20163, p. 50|
Paks Danube harbour_ 3.5] 12.0| Magyari, 2016, p. 18-20
Dunapataj-Ordas 11 111213 Acs etal, 2016, p. 713714
i Szedres, event 4 23] 22.405_19.3+1.5 |Acs et al,, 2016, p. 469-471
foldrengés # ? 4 pth: 2k Szedres, event 3 23] 30.875] 22.65|Acs et al., 2016, p. 469-471
Di‘;:-_‘:ﬁtﬂ 1 E ; Szedres, event 2 23] 22815 22.315|Acs et ., 2016, p. 469-471
Szedres, event 1 23] 22815 22.315|Acs etal., 2016, p. 469-471
Recurrence interval for Szedresen seismites: c. 1.5ky _ |Acs et al.,, 2016, p. 712
. . . . Gldval 25 Below younger Paks Loess Fm.|Bada et al., 2005*
Geological Site Report, Toth et al., 2016, Fig. 57 5 6551150 ] 11 150 4[Res 3, 3016, p-GEBTE
Sikosd 34] 153114 Acs etal, 2016, p. 713
émedi 31 154212 Acs etal., 2016, p. 471,713
Bonyhad 39) Bada et al., 2005*
Decker & Hintersberger, 2021. Data compiled  [ramasi 2 Bada et al, 2005*
Kismoragy 38 Bada et al., 2005*

from the Geological Site Report

* References in Acs et al., 2016

A summary of evidence for the past occurrence of strong earthquakes inferred from data compiled from
Acs et al. (2016) reveals a large number of earthquakes that occurred in the last 30.000 years. Such data is
not reflected in the Site Safety Report.
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Seismic profile Pa-22 across the Dunaszentgyorgy-Harta fault zone (DHFZ)

The DHFZ shows up as ca. 1 km wide so-called “flower
structure” consisting of numerous individual faults
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Figure: Geological Site Report
Toth et al., 2016, Fig. 11
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Comparison between the Geological Site Report (geological experts to MVM Paks 1) and the Site
Safety Report (MVM Paks Il to the nuclear regulator)

Pa-21-ll arok

Geological Site Report, Acs et al., 2016, Fig. 418 Site Safety Report, MVM Paks Il ZRT., 2016, Fig. 5.2.1.2.6-1

The fault zone indicated by Geological Site Report (left) extends farther North into the perimeter of the
new reactor blocks (indicated by broken yellow line).
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Seismic profile Pa-21-S across part of the DHFZ (700 m SE of the existing NPP Paks)

The profile shows 10 individual faults (indicated by the red lines) that offset even the youngest
sediments of the Danube. These faults are shown to reach up to the surface.
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Figure: Geological Site Report,
Acs et al., 2016, Fig. 420
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Paleoseismological assessment of a branch fault of the DHFZ in a 82 m long / 2.8 m deep excavation:

Trench Pa21-Il ca. 700 m SE of the existing NPP

Figure: Geological Site Report,
Haélasz et al., 2016, Fig. 11 and 12
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Paleoseismological assessment of a branch fault of the DHFZ in a 82 m long / 2.8 m deep excavation:

Trench Pa21-ll ca. 700 m SE of the existing NPP

320° Pa-21-1l 140°
mélység (otszoros magasitas) l
m

-1 3y F

s . . 1
0 10 20 30 40 50 60
B soil Bioturbated sand mixed with soil [ Horizontally laminated sand
- Wavy laminated sand = Seismite layer @ Well traceable marker horizons

I Seismotectoic elements mapped on NE wall / projected from SW wall /

The trench exposes a series of faults that ruptured the surface in two distinct earthquakes about 19.000 to 20.000

years before present.

Figure modified from Geological Site Report,
Haélasz et al., 2016, Fig. 250
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Paleoseismological assessment of a branch fault of the DHFZ in a 82 m long / 2.8 m deep excavation:

Trench Pa21-1l ca. 700 m SE of the existing NPP

(A) and (B) depict surface breaking faults that disrupt and offset about 19.000 to 20.000 years old
flood sediments of the Danube.

Figure: Geological Site Report,
Haélasz et al., 2016, Fig. 27 and 35
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Paleoseismological assessment of a branch fault of the DHFZ in a 82 m long / 2.8 m deep excavation:

Trench Pa21-ll ca. 700 m SE of the existing NPP

(A) depicts a surface breaking fault that disrupts and offsets hits:/wwik.riewscientist.com/
about 19.000 to 20.000 years old flood sediments of the
Danube.

Figure: Geological Site Report,
Halasz et al., 2016, Fig. 27 and 35
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Seismic profile Pa-22-S across part of the DHFZ (1500 m NE of the site)

The profile shows 16 individual faults (indicated by the red lines) that offset even the youngest
sediments of the Danube. Faults are shown to offset the basis of Quaternary sediments and reach
up to few metres depth below the surface.
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Figure: Geological Site Report, Acs et al., 2016, Fig. 422

No further paleoseismological assessment conducted.

Figure and data are not shown in the MVM Paks Il Site Safety Report that formed the basis of the
site license application.
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1.

Paleoseismological data derived from the trench Pa-21-Il next to the site confirm the existence
of faults leading to permanent ground displacement in the site vicinity of Paks Il.

MVM Paks Il Zrt. 2016, Site Safety Report:

“Seismic events occurring in the research area ... are not able to significantly displace the
surface, i.e., the fault planes cannot be considered capable.”

Conclusion:

The statement by MVM Paks Il Zrt. is not in
line with geological evidence described in the
Geological Site Report. The contradictions
between the Site Safety Report on the one
hand, and the geological observations and
the conclusions in the Geological Site Report,
on the other hand, is, in opinion of the
authors of this study, contrary to the
principles of good scientific practice.
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2.

Paleoseismological data derived from the trench Pa-21-1l next to the site confirm the existence

of faults leading to permanent ground displacement in the site vicinity of Paks II.

Hungarian Governmental Decree No. 118 of 2011 (VII.11.) on nuclear safety requirements:

7.3.1.1100. “If the potential of occurrence of a permanent surface

displacement on the site cannot be reliably excluded by scientific evidences,

and the displacement may affect the nuclear facility, the site shall be

qualified as unsuitable.”

Conclusion:

Geological and geophysical data documented in the Geological

Site Report and the Site Safety Report are not sufficient to

reliably exclude the potential of a permanent surface

displacement.

The 85 m long paleoseismological trench is regarded

insufficient to provide a reliable and comprehensive

assessment of the 1 km wide active fault zone that extends in

the subsurface of the existing NPP as well as large parts of the o e eV o

Paks Il site.
24
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3.

A wealth of geological and geophysical data described in the Geological Site Report
proofs that the Dunaszentgyorgy-Harta fault zone is active.

NP-032-01, Federal Codes and Standards in the Area of Atomic Energy
Applications, Nuclear Power Plant Siting, Main Criteria and Safety
Requirements (Russia):

“It is not allowed to locate nuclear power plants:

- on the sites directly situated on active faults ...”
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