ISLE OF FROGS

200 million years ago, a shallow sea covered the area of Gosgen.
Changing crust formations turned the sea from reef to lagoon to
desert and back. With the alternation from sea to desert, layers of
clay were deposited, stacking gray silt upon itself and compressing
it to hard rock. In the still flat landscape, extensive wetlands
formed. Shallow pools were filled with stagnant water of a
pleasant 20 degrees. Dragonflies buzzed around between the tall
ferns while toads sat lazily in the sun. It has been suggested that
volcanic action released large amounts of carbon dioxide, leading
to higher temperatures. The ocean circulation was probably fairly
sluggish because of the warm temperatures and decreased winds.
Polar ice caps did not exist yet.

When the still young plates of Pangea shifted, land mass was
pushed up and the sea dried up. Huge cracks covered the surface
of the dry clay, creating treacherous ground to walk upon. The
luscious plant life withered and died, turning the colourful
landscape brown and barren. But with each rainfall, the ground
would swell up again. The clay caught the water and prevented it
from disappearing into the ground, filling trenches and dips with
ponds. And again, life filled the surface.

Amphibians of the family of the toad emerged in the first few
million years of the jurassic era, claiming their place in this
changing landscape. With a fast reproductive cycle and low
demands, they proved resilient in this changing landscape.
Bouncing back quickly from large extinction, pioneer species are
always the first to reclaim new territory after its destruction.




A catastrophic event marked the end of the jurassic era.

66 million be, a massive asteroid crashed into earth, devastating
the global environment and leading to the extinction of many
species that had been dominant up to this point. The family of the
Anura, the toads, however seemed unaffected.

Today, a nuclear power plant dominates the area of Gosgen. Built
in 1979 it has since provided 15 percent of the energy for
Switzerland. Compared to the history of the earth, it has been here
but a blink of an eye. And soon it will be gone again. In 2039 The
power plant will have reached the end of its lifespan and be shut
down, its nuclear fuel removed and its radioactive parts
dismantled. The machinery will be gutted and reused. The steam
powered turbine can be repurposed in a hydroelectric plant, the
diesel emergency engines used in hospitals. The smaller
surrounding buildings will be torn down, holes remaining in the
ground where they once stood. The cooling tower will be
collapsed, its optimized structure easily brought to fall by cutting
down four of the supporting columns. More sturdy buildings
which are too costly to remove will endure, their sides cut open to
“allow easier access to recyclable materials. The reactor building
will be hollowed out, its internal core removed, leaving only the
empty shell. The inside of the reactor building will serve as a
memory to the atomic history of Switzerland. A large library will
contain the records of all power plants and stored radioactive
waste. As the safeguard protocol dictates, all records of
radioactive interaction have to be kept to ensure that nobody is
secretly building atomic bombs. This growing pile of documents
will provide guidance for future generations, navigating a
postatomic world. Or help them avoid nuclear waste. To safely
store the radioactive waste the power plant has produced, a hole is
dug into the earth 600 meters deep. This layer of earth we already
know. It is the same clay which formed 200 million years ago in
the jurassic era.

The uniform layers of this opaline clay provide a waterproof
shelter for the material to cool down for the next 100 000 years.
(The location of the final storage will not be in Gosgen. Another
municipality will have to share the burden of atomic energy
production.) The excavated clay will trade places with the
radioactive waste and be brought back to Gosgen. There, it will be
piled up and spread over the area of the former power plant.

Clay is not a material well suited for piling up. Once rain falls on
the clay, it becomes heavy and slippery, resulting in landslides.
The machinery needed to pile up the clay will have to stay in
operation to keep feeding the hill with its own runoff. Between
stretches of rain, plants will start to grow, taking root and
stabilizing the slopes only to be partly washed away again with the
next rain. A fluctuating landscape will be created, held in balance
by rain and gravity on one side, machine and plant life on the
other.

Let’s imagine the year 2090.
Shallow pools are filled with stagnant water of a pleasant 20
degrees. Dragonflies whizz around between the tall ferns while a

~toad sits lazily in the sun. It has been suggested, that industrial

action released large amounts of carbon dioxide, leading to higher
temperatures. After longer periods of drought, huge cracks cover
the surface of the dry clay, creating treacherous ground to walk
upon. The luscious plantlife withers and dies, turning the
colourful landscape brown and barren. But with the next rainfall,
the ground swells up again. The clay catches the water and
prevents it from disappearing into the ground, filling trenches and
dips with ponds. And once again, life fills the surface.







PIONEER SPECIES

Grime’s theory of C-, S-, and R-selection suggests that there are
three selection pressures on plants that result in three strategies
or functional types: competitive (C), stress tolerant (S) and
ruderal (R). After disturbance, succession proceeds from the
bottom right hand corner of the diagram (maximum influence
of disturbance) towards the C—S side of the triangle. The
pathway towards the C—S axis will be determined by the level of
stress (e.g. productivity of the soil, shading etc.), which can
change throughout the succession.

Without repeated disturbance, R-type plants will be
outcompeted by more efficient C-type plants or more stress
resistant R-type plants.
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I = Intermediate Species consiting of shrubs, pines and young oaks
C = Climax Community mature oak and sycamore trees

ABOUT TOADS

A frog is any member of a diverse and largely carnivorous group
of short-bodied, tailless amphibians composing the order Anura
(literally without tail in Ancient Greek). An adult frog has a
stout body, protruding eyes, anteriorly-attached tongue, limbs
folded underneath, and no tail. Frogs have glandular skin, with
secretions ranging from distasteful to toxic.

Toad is a common name for certain frogs that are characterized
by dry, leathery skin, short legs, and large bumps covering the
parotoid glands. A distinction between frogs and toads is not
made in scientific taxonomy, but is common in popular culture,
in which toads are associated with drier, rougher skin and more
terrestrial habitats. It's a myth that handling toads causes warts.
Another folklore belief is that a so called bufonite or toadstone is
set in the toad's skull which could cure poision. Since the toad
possesses poison glands in its skin, it was naturally assumed
that they carried their own antidote and that this took the form
of a magical stone. Mention of bufonite was first recorded by
Pliny the Elder in the first century AD. Countrary to their bad
reputation, toads occupy an important niche in ruderal

" ecosystems controlling insect population and providing food

resource for bigger predators like birds and reptiles.
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SEED CATCHER

Seed dispersal, or the transport of seeds away from a parent
plant, is the main movement mechanism of plants. While some
plants produce fruit which is dispersed by animals, most flowers
rely on wind as their main propelling force.

Hilly terrain changes the basic balance of forces driving wind
flow compared to flat terrain. Seed dispersal distances on hills
with upwind are up to two times longer than on flat terrain.

The main factors affecting wind flow over a hill are the hill
slope, surface roughness and the atmospheric stability
parameter. A plant located on a hill slope will disperse, at least
over short distances, mostly uphill toward the crest. This is
contrary to the flat-terrain scenario, where the majority of the
seeds are dispersed in the direction of the prevailing regional
wind and any reversal in direction is only due to turbulence.
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An example of the effect of topography on dispersal
directionality (a) on flat topography and (b) on a
symmetric cosine hill with 10% slope, released from mid-
slope. The seed release location is marked by rhombs.

STOPPING POWER

Compressed by 200 million years and the pressure of 600
meters of earth and rock, opaline clay is densified into hard
slate-like plates. The clay can be found north of the alpine
region stretching up to the southern parts of Germany and
France. The name opalinus derives from the Leioceras
opalinum, a type of marine mollusc whose fossil can commonly
be found in the clay.

Radiative diffusion through material is influenced by water
passing through. Since the opaline clay is slated, waterflow is
greatly constricted to horizontal direction. Almost any material
can act as a shield from radiation if used in sufficient amounts.
The effectiveness of shielding is dependent on its stopping
power, a factor which varies with the type and energy of
radiation and the shielding material used. Stopping power
increases with material density, except for neutron shielding,
which only works for materials which can absorb neutrons.
Because of its slight negative charge and its low Z-Value, the
opaline clay provides a higher neutron shielding than its

surrounding materials.
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Spreaders are machines that operate at the end of a mining
system and continuously dump or spread material received
from transfer conveyors. The main design criterion is the length
of the discharge boom, determined by the required dumping
height as well as the properties of the material dumped.

Different-size pieces in a material being piled or disturbed have
a tendency to separate from each other, so that a dis-
proportionately large amount of coarse pieces will be found in
one part of the pile and finer ones in another. When a pile is
built from the top, material falls or settles onto the pile, picking
up greater or less momentum from the downward movement.
Small particles develop little energy, and tend to come to rest
almost immediately. Larger ones have enough momentum to
slide or roll down the surface, the biggest tending to reach the
ground.

STABILITY OF SLOPES

The failure of a mass of soil in a downward and outward
movement of a slope is called a slide or slope failure. Slides
occur in almost every conceivable manner, slowly or suddenly
and with or without any apparent provocation. They are usually
caused by excavation, by undercutting the foot of an existing
slope, by a gradual disintegration of the structure of the soil, by
an increase of the pore water pressure in a few exceptionally
permeable layers or by a shock that liquefies the soil. Two types
of slope stability problems occur in clays;

short-term stability (end-of-construction case) and long-term

__stability (steady seepage case). The short-term case applies after

a cut is made in a slope and can be neglected in our case.
Stability analysis determines whether the given or proposed
slope meets the safety requirements: soil mass under given
loads should have an adequate safety factor with respect to
shear failure and the deformation of the soil mass under the
given loads should not exceed certain tolerable limits.

mass kg/m3
frictional force N
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HYPOXIC ARCHIVE

In a volume protected by hypoxic air, normobaric hypoxic
atmosphere is continuously retained. Hypoxic means that the
partial pressure of the oxygen is lower than at sea level.
Normobaric means that the barometric pressure is equal to sea
level. Once the oxygen level falls below 15 %, health risks begin
to increase and human operation of the storage is not possible
anymore. Below 10% Oxygen level, a flame will not burn
anymore and composition of matter is halted.

To prevent condensation, humidity and temperature have to be
kept constant. If one or the other rise, the mollier h,x diagram
shifts and condensation can occur. The higher the mass of the
surrounding earth and structure, the more of the seasonal and
daily fluctuation in temperature is compensated.

Vapor Pressure (Pa)
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SAFEGUARD REGULATION

The Safeguard Regulations of the IAEA aim to enforce
accountability for all its member states. Through com-
prehensible records, each state has to record all actions with
fissile materials. Thus, impeding secret enrichment of weapon-
grade material. This regulation applies to:

a. Source material for nuclear fission

b. Research reactors

c. Power reactors

d. Interim storage facilities

e. Deep geological repositories

f. Facilities which used to or will use nuclear material

g. Nuclear armament

h. Import, possession and export of nuclear material

i. Research and development connected to nuclear fission

While some of this information can be destroyed after ten years,
other information will have to be stored for future generations.
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Neutron flux It is the total length
travelled by all free neutrons per unit
time and volume. Power produced is
deduced from measurement of
neutron flux.

Primary coolant flow (Fc) is a basic
safety parameter in reactor systems.
(Fc) may be varied as a means for
load following in modern power
reactors.
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Fig. 1. Howard Carter
Excavation of Tutankhamun‘s tomb
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Cantieni Linard 29. November 2021 um 23:20
AW: Aushubmasse eines Endlagers Details v

An: Schiipbach Jonas, Kopie: Anagnostou Georgios

Sehr geehrter Herr Schiipbach

Zur Zeit gehen wir fir ein Kombilager (also SMA und HAA-Lager am gleichen Standort) von ca. 1.4 Mio. m3 festen Opalinuston und ca. 0.2 Mio. m3 fest tbriges Ausbruchmaterial
aus.

Ich bin an den Resultaten Ihrer Arbeit interessiert. Besteht die Moglichkeit, dass ich diese erhalte? Welche Aufgabenstellung haben Sie?
Hoffe, dass ich Ihnen damit weiterhelfen konnte.
Freundliche Grisse

Linard Cantieni

Mehr anzeigen von Schiipbach Jonas

PRIVILEGED AND CONFIDENTIAL

We hereby inform you, as addressee of thls message, that e-| mall and Internet do not guarantee the confi iality, nor the or proper ion of the sent and, i the sender does not assume
any liability for such ces. In e-mail 1s are not binding for the purposes of forming a contract.
This message is intended exclusively for the recipient(s) to whom it is addressed and may contain legally privi d and i ial information from disclosure by law. If you are not the intended recipient of this

message, you should |mmedla(ely delete it and any attachments thereto and notify the sender by return e-mail or by phone at the above number or (+41 56 437 11 11). In such a case, you are hereby notified that any
ion, copying or use of this message or any attachments thereto, for any purpose, is strictly prohibited by law.

Y Cantieni Linard 30. November 2021 um 08:50
AW: Aushubmasse eines Endlagers Details @y

An: Schiipbach Jonas, Kopie: Anagnostou Georgios

Guten Tag Herr Schiipbach

Noch ein Nachtrag zu meinem Mail gestern.

Verwenden sie doch den folgenden Bericht als Grundlage: Arbeitsbericht NAB 19-15 | Nagra. Darauf kénnen sie verweisen. Auf den Seiten 19, 23 & 24 finden sie Angaben zu den
Volumen. Weiter finden sie Bauablaufplane, die ihnen Informationen zum Zeitpunkt des Anfalls geben. Die Mengen weichen leicht ab von denen in meinem Mail gestern. Da wir uns
noch in der Standortevaluation befinden, gibt es noch kein festgelegtes Projekt. Bei den Angaben handelt es sich um generische Mengen fiir ein typisches Tiefenlager.

Freundliche Grisse

Linard Cantieni

Mehr anzeigen von Cantieni Linard

Gefunden im Postfach ,Gesendet - ETH Mail” ﬂ
Jonas Schiipbach 30. November 2021 um 11:02
Aw: Aushubmasse eines Endlagers Details @@y

An: Cantieni Linard, Kopie: Anagnostou Georgios

Guten Tag Herr Cantieni

Vielen Dank fiir die Auskuntft. Ich beschéaftige mlch momenlan vor allem mit der Frage, ob eine mdgliche Synergie zwischen dem freiwerdenden AKW Standort Gosgen und dem Aushub des Endlagers besteht. Das Ausmass
meiner Arbeit ist noch schwer die Arbeit soll jedoch sowohl grafischer als auch performativer Natur sein. Gerne lasse ich ihnen die Resultate meiner Arbeit zukommen. Ich werde jedoch noch bis ende
Januar damit beschéftigt sein.

Freundliche Griisse Jonas Schiipbach

Mehr anzeigen von Cantieni Linard

Fig. 2. Mail Exchange with NAGRA official
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Fig. 3. Fricktal , Switzerland
Opaline Clay in Tractor Tracks
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Fig. 4. Fricktal, Switzerland
Excavation Site of Opaline Clay for
Brick Production
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Fig. 5. Fricktal, Switzerland
Pattern of Erosion in Riverbed

1-4



Title

Fig. 6. Fricktal, Switzerland
Cracked Opaline Clay
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Fig. 7. Fricktal, Switzerland
Eroded Opaline Rock
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Fig. 8. Fricktal, Switzerland
Pile of Opaline Clay
Keller AG Brick Works
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Fig. 9. Loos-En-Ghoelle, France
Abraumhalde
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Fig. 10. Walla Walla County, USA

Rural Patterns
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fiir Hoch- und Tiefbaggerung

ist wirlschaitlich - zuverlissig - dauerhaft

ORENSTEIN s KOPPEL A.-G.
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Fig. 11. Advertisement
Bucketdigger
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Fig. 12. Garzweiler, Germany
Open Mining Pit for Brown Coal
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Abb. 3. GroBer Rutsch in Opalinuston im Jahre 1876 nach einer Zeichnung von A. Baurzer. Ahnlichkeit mit cinem Gletscher,
Vorstol} in die Aare

Fig. 13. A. Baltzer
Opaline Clay Landslide
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STABILITY OF EARTH SLOPES

HSAI-YANG FANG, Ph.D.
Professor of Civil Engineering
Lehigh University

101 INTRODUCTION

The failure of a mass of soil in a downward and outward
movement of a slope is called a slide or slope failure. Slides
ocur in almost every conceivable manner, slowly or suddenly,
and with or without any apparent provocation. They are usually
caused by excavation, by undercutting the foot of an existing
slope, by a gradual disintegration of the structure of the soi,
by an increase of the pore water pressure in a few exceptionally
permeable ayes, ot B shock that iquehes the soi

pes of slope stability problems occur in clays;
shortterm stability (end-of construction case) and long-term
tability (steady Th
a cut is made in a slope. In excavating for a cut, shear stresses
are induced that may cause failure in the undrained state.
Theoretically it is possible to analyze the stability of a newly
cut slope on the basis of either total or effective stresses;
however, since it is difficult to ascertain the distribution of pore
pressures under these conditions, the ¢ = 0 method of analysis
(total stress method) has proved more successful.

 long-term case is also encountered in natural slopes
and should also be considered in analyzing the stability of
embankments. In this case, pore pressures may be assumed to
be in equilibrium and are determined from considerations of
steady seepage; thus, no excess pore pressures are included.
This case is analogous to that of the drained shear test, and
effective stress parameters should be used.

n the basis of field observations and laboratory analyses
it is concluded that for short-term stability analysis of non-
fissured clay, the ¢ = 0 total stress method is satisfactory. For
fissured, overconsolidated clays, the ¢ = 0 analysis is not safe
unless account is taken of reduced strength due to the degree
of fissures. The effective stress method of analysis should be
used for long-term stability analysis (Bjerrum and Kjaernsli,
1957; Kjaernsli and Simons, 1962; Skempton, 1964), of both

7; Kjaernsli . ton, 1964),

For overconsolidated clays, Skempton (1964) suggested use
of the residual shear strength concept for long-term slope
analysis. The residual shear strength can be obtained from
slow-drained shear tests and its behavior is discussed in
Section 3.13 (Chapter 3).

Detailed discussions on the method of selection of strength
parameters and failure surrms ror stability investigation in
cohesive soils are given by Lowe (1967), Schuster (1968),
Cancell (1977), and Neuyen (1985)

Stability analysis determines whether the given or proposed
slope meets the safety requirements: soil mass under given loads
should have an adequate safety factor with respect to shear
failure and the deformation of the soil mass under the given
loads should not exceed certain tolerable limits. The analysis

HY
Spring

GEORGE K. MIKROUDIS, Ph.D.
President
AVANSE, Ltd.

must be made for the worst conditions, which seldom occur at
the time of investigation. Not only is knowledge of analytical
methods required, but experience and judgment are necessary
to predict probable changes in conditions.

10.2 FACTORS AFFECTING SLOPE STABILITY
ANALYSIS

There are numerous factors that affect slope stability analysis.
‘These factors include: failure plane geometry, nonhomogencity
of soil layers, tension cracks, dynamic loading or earthquakes,
and seepage flow. Brief discussions of each of these factors are
presented in the following.

The uses of the circular arc and logarithmic spiral failure
planes for stability analysis have been discussed by Spencer
(1969) and Chen (1970). On the basis of numerical analysis,
Spencer suggests that the circular arc is more critical than the

However, Chen points out that the shape of the failure planc
is not sensitive in the analysis of the stability problem. The
advantage in assuming that the logarithmic spiral angle equals
the value of the friction angle of the soil s that all intergranular
forces acting on the spiral slip surface are directed toward the
center of the spiral. Because of this condition, the analysis
becomes statically determinate, and it permits the stability
problem to be solved in a relatively simple mathematical form.

Soils may be isotropic depending upon the environmental
condition of deposition and subsequent stress changes during
geological history. Lo (1965), based on Taylor’s work, develo
3 general method of stabity analyss for anisotropic soils
subject to has
e Ssnad Tor e cascs . i e s strength is
constant with depth and in which it increases linearly with
depth. It was found that for steep slopes, the effect of anisotropy
is small. However, for flatter slopes, the influence of anisotropy
on the stability condition is significant. The effect of anisotropy
on the solution can also be found by limit analysis techniques,
which are discussed in Section 10.4.

Studying the effect of tension cracks on slope stability,
Spencer (1968) found that the overall factor of safety decreased
as the depth of the tension crack increased. The reduction in
the factor of safety was, however, very small. The effect of water
pressure in a tension crack on the position of the critical circle
was also found to be rather small.

flect
stability should be considered. On the basis of 1ab0u|ory tests,
Ellis and Hartman (1967) reported that the dynamic strength
of soil may be less or greater than soil strength under static
loadings. Therefore, the dynamic soil strength should be
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Fig. 10.7 Stability coefficients m and n for ¢'/yH = 0.05 and
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Fig. 10.8 Stability coefficients m and n for ¢'/yH = 0.05 and
D =1.25. (After Bishop and Morgenstern, 1960.)

Fig. 14. 1991, New York, USA
On the Stability of Earth Slopes
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Fig. 15. Fricktal, Switzerland
Plants growing in a Clay Pit



THE CLAY

Fig. 16. Fricktal, Switzerland
Pond, formed in a Clay Pit
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Fig. 17. Fricktal, Switzerland

Reeds growing in a Clay Pit
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Fig. 18. Kazakhstan
The Polgon Nuclear Test Site IV
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Fig. 19. Wauwiler Moos, Switzerland
Aerial
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5.2 Ausbruchmaterial

Insgesamt ist von einem Ausbruchvolumen in der Gréssenordnung von 1 Million m® auszu-
gehen, das im Beilagenband fiir die Standortregionen spezifiziert ist. Dies liegt in der Grossen-
ordnung von vergleichbaren mittelgrossen Bauprojekten in der Schweiz (z. B. Durchmesserlinie
inmitten der Stadt Ziirich mit ca. 1.0 Millionen m®).

Die anfallenden Ausbruchmaterialien sollen nach Mdoglichkeit beim Bau und evtl. bei der
spateren Verfullung des Tiefenlagers als Eigenbedarf verwertet werden. Andernfalls miissen sie
extern verwertet oder in einer Deponie dauerhaft gelagert werden.

Die Wiederverwertungsmoglichkeiten hingen sowohl von der spezifischen geologischen Situa-
tion am Standort als auch dem industriellen Bedarf und den wirtschaftlichen Rahmenbedingun-
gen ab. Ausbruchmaterial wird bereits nach dem Anfall im Vortriebsbereich auf die gewiinschte
Maximalgrisse zerkleinert. Das vorgebrochene Ausbruchmaterial wird mittels Forderbindern,
Schutterbahn oder Pneufahrzeugen aus dem Tunnel oder mittels Abteufkiibel aus dem Schacht
in eine Verladeanlage gefordert und dort vor dem Weitertransport zwischengelagert (temporire
Zwischendeponie).

33 NAGRA NTB 11-01

In der Regel wird sich der Verwertungsort oder die Deponie nicht im Nahbereich der Baustellen
befinden, so dass das Ausbruchmaterial von der Zwischendeponie auf der Baustelle weiter-
transportiert werden muss.

Der Transport erfolgt nach Moglichkeit per Schiene. Von der Verladeanlage auf der Baustelle
aus werden dazu die Aushubziige beschickt. Ein Aushubzug besteht typischerweise aus 10 bis
20 Kippwagen (Blockzuglinge ca. 150 bis 280 m) und fasst zwischen 500 und 1'000t Aus-
bruchmaterial. Bei den Abnahmeorten wird das Ausbruchmaterial mittels geeigneter Entlade-
station wiederum auf Forderbinder oder Fahrzeuge umgeladen und zum vorgesehenen
Verwendungsort (Verwertungsort oder Deponie) transportiert. In den Hauptbauphasen werden
ca. 5 bis 10 Aushubziige pro Woche dic Baustelle verlassen.

Fig. 20.
Nagra Report on the Reuse of Opaline Clay
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Fig. 21. Leioceras Opainum
Fossil found in Opaline Clay
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Fig. 22. SwissTopo
Geogological Map of Gosgen
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Fig. 23. Munich, Germany, 1969
Walter de Maria
Munich Depression
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Fig. 24. Lelystad 1977, Netherlands
Robert Morris
Observatory
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RIEDBRUNNMATT DANIKEN

Gelbbauchunken sind gefahrdet: Regelméassig werden Graben
ausgehoben

Fur die stark gefahrdeten Gelbbauchunken werden in der Daniker Riedbrunnmatt
regelmassig kleine Graben ausgehoben. So entstehen temporére, sporadisch
austrocknende Tiimpel. Das Gebiet ist neu im Bundesinventar zu finden.

Lena Bueche

08.04.2018, 09.00 Uhr

Mit dem Bagger werden regelmassig Timpel ausgehoben, die der Gelbbauchunke als Laichgewasser
dienen.

bko/bar

Manche Naturschétze liegen nur wenige Schritte von der eigenen Haustiire
entfernt, und doch kennt man sie kaum. Die mitten im
Landwirtschaftsland gelegene, stark vernésste Wiese in der Daniker

Fig. 25. Solothurner Zeitung
Yellow bellied Toad in Riedbrunnmatt
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Fig. 26. Riedbrunnmatt, Switzerland, 2021
Field excavated by local Farmer
for the Toads
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Fig. 27. Zoning Plan, Daniken 2020
Marked Area of the protected Toad Reserve
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Methods on how to relocate amphibians
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Fig. 29. Yellow Bellied Toad Swimming
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Bombina variegata

1. Adult 2. Spawn 3. Larva

Fig. 30. Bombina variegata
Scientific Drawing of the yellow bellied Toad
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toposaphy (e:g. Mack, 1995; Levey et al, 2005, 2008; Belcher et al, 2012

Mechanistic seed dispers
Landscape heterogeneity
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Fig.3.
top for the dense rod canopy in the flume (H. =0.12m, 1024 rods per m?), a Loblolly pine forest (H. -
LAl LAI<2.0): (2) The mean horizontal velocity T (b) the mean vertical velocity ¥ (c)the shear stress

conirous forst (-8 and a ack pne forest (H, =

15m, LAl=3.5), a Scots Pine forest (H. = 15m. LAl~3.0), an Alpine.

assumed to have the same acceleration as the moving fluid in the
flume. While the canopy system inside the flume is comprised of
steel rods within a water medium, it reproduces the main effects of
the canopy on the flow statistics - when compared to several types
of pine ecosystems as shown in Fig. 3. That is, the density of the

rod canopy and s associated drag attenuate the mean flow ieldin
inside pine

Conopies Hence,

This measure was calculated for all the dispersed seeds and for the
1 percent of seeds that dispersed longest distances.

3. Results
3.1. Modeled wind statistics patterns

ticipated from previous flume experiments and LES runs,

tall coniferous forests.

Seed dispersal simulations

The focus of the d I del
calculations the effect of the release location along the hill on the
dispersal pattern. Toward this end, release from the bottom. the
crest and from 5 evenly spaced points along the hill on each slope
(upwind side and lee side) was modeled as follows: at x=0, 0.3,

1,667 of HL on each slope (Fig. 2b). This set of model runs was
repeated for each of the motion capacity scenarios. The modeled
dispersal patterns for the gentle forested hill scenario were com-
pared with those of the corresponding homogenous flat-terrain
scenario, which served as a null model.

Foreac! i pography -
tion, and motion capacity, 10° trajectories were modeled (overall
37.x 106 wajctories, A trjectory un was terminated when t
seed reached |
tance was recorded. To compare the model runs for flat and hilly
terrain, the median dispersal distance was used as a measure of
SDD and the 99th percentile as a measure of LDD. Additionally, the
dlsplacemzn( on each axis (x - along the hill, y - across the hill)

records along the hill was used
his di

the modeled U accelerated on the upwind hill side and deceler-
ated on the lee side. The acceleration and deceleration patterns
that th 1T val

(where sced release takes place) were at the middle (1HL) to
the third quarter (1.5HL) of the upwind slope, rather than at the
crest; and a substantial recirculation region was formed within the
canopy on the lee side of the hill, reaching up to 0.75H in the
area adjacent to the middle of the lee slope (Fig. 4a). For the mod-
eled canopy characteristics and hill slope angle, irrespective of the
strength of the regional wind, the U at canopy top it is expected
to be up to 1.5 of that on flat terrain, and higher maximal ratios
are expected inside the canopy. The W was negative on most of
the upwind side and positive at the crest and most of the lee side
(Fig. 4b). so that the overall angle of the mean wind vector is not
aligned with the topography. The momentum flu (u'w') decreased
toward the hill crest, and reached its minimum near the crest on
the lee side (Fig. 4c), resulting in modeled minimum in o, 0y, 7w
there and maximum at the hill bottom (e.g. Fig. 4d).

3.2. Model evaluation

As evidenced by Fig. 5, for the wind statistics the modeled
T at the release sites fitted reasonably well the experimental T
within the canopy at the flume, especially for the hill crest. For the
hill bottom, there was some overestimation inside the canopy and

{o testfor the median dispersal

above the canopy. Specifically, the extent of the

Fig. 31. Trakhtenbrot, , Israel 2013

Mechanics of Seed Dispersal by Wind over
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Fig. 32. Bioindicators for Clay
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Grosstes Reservat von BirdLife Aargau

Naturschutzgebiet Eriwis

Das Reservat Eriwis liegt in einem
Seitental der Aare bei Schinznach
Dort. Der Milan hat schon verschie-
dentlich dariber berichtet. Dieser

Abfolge von Rohboden Gber Pionierfia-
hen, Magerwiesen bis zu Jungwald und
uin Teil gepflanzten Hecken

Je nach Standort,

d
2
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und Kanton) mit rund 65 %. Der Verein
Naturwerkstatt als Miteigentamer 2u 51 %
und Birdlfe als 2049 %

Lebensiahr von singenden adulten Artge-
nossen, also in der Regel vom Vater oder

aus eigenen Mitteln 2u bezahlen. 0.8 ha
Landwirtschaftsland musste auf Verlangen

mit einer eigenen Bahnhof
Schinznach Dorf, wo es dann in Gterwa-
gen der SBB gekippt wurde. Im Jahre 2000

nach weiterverkauft werden.

- und

schiede lassen sich vor allem im Schlusstei
des Gesanges feststellen. In der Schweiz
sind bis jetzt sechs verschiedene Goldam-
merndialekte nachgewiesen worden

feuchter Baden, die im Aargau selten ge-
worden sind. Die rosa Bliten des Erdbeer-
Klees, angeordnet in einem kugeligen
Kopfchen, einnern tatsachiich an eine
noch nicht ganz reife Erdbeere. Die eben-
falls rosa blhenden Tausengaidenkrauter
gehoren zu den Enziangewachsen. I deut-
scher und ihr wissenschattlcher (Centau-
rum) weisen auf

g
Oberblick iber Geschichte, Lebens-
i

présentieren sich ganz verschiedene Pfan-
diein

réume u
mit 127 ha

An den trocke-

Die Grube

Eriwis braucht es seither nicht meh, ob-

wohl dort noch immer ungefahr 15'000 m”
i liegen

Goldammer

haben Amsel, Sing-
und Misteldrossel, Garten- und Ménchs-

vatin den Jahren 2016 und 2017 besucht,

unseres Verbands.

Die Eriws umfasst eine aufgegebene Opa-
linustongrube, Landwirtschaftsland mit ek
e Obstaarten und einen noch recht ur-
sprunglichen Juralaubrmischwald. Dieser
stockt auf einem nach Nordosten geneigten
Hang und besteft vorwiegend aus Rotbu-
chen, Eschen, Bergahornen und einigen
Tannen. In der ehemaligen Grube finden
sich ganz verschiedene  Lebensraume:
Mehrere Weiner und Tumpel, die zeitweise
austrocknen, Bachlein und b

Grube

Im Jahre der Landschafts-

bildet sich zum Beispiel eher ein Halbtro-
ckenrasen, und an schattigen, feuchten
Orten haben sich vor llem Gppige Hoch-
staudenfluren entwickeh. An Wegrandern
und auf Schuttflachen hat sich eine Rude-
ralflora eingestelt.

Vom Tonabbau zum Naturjuwel
Von 1932 bis 1998 bauten die Zarcher Zie-

architekt Victor Condrau zusammen it
seiner BUropartnerin Elisabeth Dirig den
biologischen Wert der aufgegebenen Gru-
be. Sie grundeten in der Folge den Verein
Naturwerkstatt Eriwis mit dem Ziel, das
reichhaltige Biotop zu erhaten und zur Un-
weltbildung beizutragen. Zwei Jahre spiter
gelang es innen, einen angjahigen Pacht-

Althaus und Martin Bolliger. Dabei konnte
ichim und iiber dem Gebiet 37 Vogelarten

grasmcke, Hausrot-
schwanz, Rotkehichen, al

griechische Mythologie: Der verwundete

Kentaur (Pferdemensch) Chiron oder Chei-

ron, ein_ berdhmter Medizinmann, soll
dah

chen, Zaunkornig und Zipzzlp. Die Meisen
waren it Blaur-, Kol Schwanz-, Sumpf-
und Tannenmeise vertreten. Von den Fir-

«Centauriums, das man dann falschlich mit
Hundertguldenkraut (lat. centum = hun-
dert und aureus = golden) tibersetzte. Da-

beobachten, britet nur
eine Minderheit davon im Reservat selbst,
In Anbetracht der vielen Baume unter-
schiediichen Altes erstaunt es nich, dass
nebst der Spechtmeise Schwarz-, Grin-

sowie den Gimpel beobachten. Uber dem
Gebiet kreisten Mausebussard, Rotrilan,
Kolkrabe und Rabenkrzhe. Eichelhaher,
Elster, Feldsperling, Graureiher, Hecken-

Buntspecht un:
Die meines Erachtens seltenste Art, deren

vertrag mit dem Besitzer abzuschi

Eriwis

geleien, die sich heute 22 Wancor nennen,
in der Eriwis Opalinuston ab und produzir-
tin Zirich,

Derver-
ein Natunwerkstatt konnte das gesamte

sowie vorwiegend mit Schiff bewachsene
Sumpfgebiete. Ausserdem findet sich eine

haturschutzgebit rins.

spater in Tuggen, Backsteine und Dachzie-
gel. Das Abbaumaterial ransportierten sie

v

14 Milan 12018

undim Folgejahr konnten wir kein einziges
finden

Vogel und die Liste der Gbrigen Tiearten

bei einer Orchideenart, die sich selbst be-

gerne zur
Verfigung.
Im Jahve 2012

Die in der Eriwis meistens dominierende
Blotenfarbe it gelb. Dementsprechend er-
mittelten wir nebst der Gelben Schwertilie

Aargau kauflich erwerben. An den Kosten
betelligte sich die offentiche Hand (Bund

verpachtet. Vermietet an einen Liebhaber
ist auch die Feldgrubenbahn.

Da i einer Grube immer eine gewisse Rut-
schungsgefahr besteh, verlangt der Kanton

Andreas Maler von der
Sammlung der ETH Zrich in der Erwis gut
100 Wildbienenarten, wovon 28 Arten in

sieben verschiedene . fanf
Hahnenfuss-, vier Pippau, drei Johannis-
kraut- und je zwei Bocksbart- und Gilbwei-
dercharten. Blau bluhen die Rapunzel-
Glockenblume, der Gemeine Natterkopf,
das Dunkelgrne Lungenkraut und sieben

g
laut Roter Liste. Eine Art, Nomada Kohii
galt sogar ls ausgestorben und konnte
2um ersten Mal seit dber 40 Jahen in der

Zialisiertes Unternehmen. An der tiefsten
Stelle der Grube sammelt sich das Wasser
in einem ansehnlichen Weiher. Mit einer
Pumpe muss dieses dann von Zeit zu Zeit
ber den Grubenrand hinaus befordert
werden. Nun ist geplant, die Grubenwand

o

50 2u einem natirlichen Abfluss zu verhel-

s Vertreter fen. Die Purmpe misste dann nur noch im
der Bldtenfarbe Rot sind je zwei Mohn-  Uber die Pilege des Reservates wacht eine  Notfal, bei Verstopfung des Abflussrofres,
und der Blutweide- usammen-  betatigt werden.

rich und mehrere Rosen zu nennen.
Besondere Enwahnung verdienen zudem
der Tarkenbund, der Europische Wolfsfuss
und fiinf Wolfsmilcharten

Gelbbauchunke und Beilfleck-
Widderchen

Die dbrigen Tierarten suchten und erfass-
ten wir nicht systematisch. Wir schrieben

plig
gesetzt aus der Geschaftsfuhrern und einem
Vorstandsrritglied von BidLife Aargau,
2wei Vorstandsmitgliedern der Naturwerk-
statt und einem Kantonsvertreter der Sek-
tion Natur und Landschat. Ein Teitzeitan-
gestelter der Naturwerkstatt und bis zu
funf Ziidienstleistende fuhen die eigent-
liche Handarbeit durch. Hin und wieder
leisten auch Lefringe undfoder Angestelite

einfach auf, N Weg
kroch oder flog. Namentlich erwahnen
mochte ich die

von Da Tonboden
nahrstoffreich und somit sehr produktiv
E

grosser Zahl in den vielen Kerrengleisen
und andern Pfotzen anzutreffen waren,
sowe bei den Wirbellosen e grosse Blave
Holzbiene, das seltene Beilfleck-Widder-
chen und den auffallend schanen Roten
Scheckenfalter

Die vollstindige Liste der Pflanzen und

Gelbbauchunken bei der Paarung.

16 Milan 12018

und anderes Pflanzenmaterial, insbeson-
dere Brombeeren, Goldruten und Schiff,
entfernt werden, um einer generelln Ver-
buschung und Verwaldung vorzubeugen.
Das verbleibende Landwirtschaftsland und
insbesondere auch der Obstgarten sind zur
Nutzung und Pflege an lokale Landwirte

Wir hoffen, dass danach der Umzonung
des Reservates Eriwis von der Materialab-
bauzone in die Naturschutzzone von kan-
tonaler Bedeutung im Richtplan nichts
meh im Wege steht.

Adolf Fas

Wie jedes Jahr
um diese Zeit
stellt der
pensionierte

Zusamrmen

vor 2us
mit Hans Althaus und Martin Boliger

Freizeit, um alle Vo
ten des Rest

BirdLife Aargau dankt den dfeien fur
diesen grossen Einsatz ganz herzlich.

ist thr
Nest baut die warmeliebende Art wohl in
einem der in der Nahe gelegenen Reb-
berge. Im Reservat selber britet hingegen
ihre nahe Verwandte, die Goldammer, die
je nach Region auch Mist-oder Galfink (Ba-
selland), Garschtespatz, Grschtevogel
(Wynental), Purekanarie und Gaemdsl
(Seeta) heisst. Das Mannchen lasst sein
Lied «wie, wie, wie hab ich Dich liieb bis
2u 7000 Mal am Tag erklingen. Die junge
Goldarnmer erernt diesen Gesang i ersten

Die Goldammer brietim Ervis.

£

e ingeltaube

raus wurde im Tausendgal-
denkraut, weil hundert fir dieses bedeu-
tende Heilkraut zu werig erschien. In
Thiringen heisst es deswegen sogar Mik-
lionstausendgidenkraut. Die uralte, ver-
schiedene Bitterstoffe enthaltende Heil-

Appeti-

und Stockente die Liste
der beobachteten Vogelarten

Echtes und Kleines Tausengildenkraut,
Wasserfeder, Erdbeer-Klee, Bienen-
Ragwurz

Bei den funfzehn Begehungen fanden wir
insgesamt 318 verschiedene Bliten- und
Farnpflanzenarten. Nebst vielen banalen
Pflanzen sind besonders zahireich der Erd-

&
losigkeit und Verdauungsstérungen ein-

gesetat,
In einern Weiher bidte in grosser Zahl die
sehr seltene Wasserfeder oder Wesserpri-
mel. Ihr Same st wahrscheiniich von Stock-
enten von einern der letzten natrlichen
Standorte i Aargau, der Aare bei Wildegg/
Holderbank, hierher verschieppt worden.

Aus der grossen Familie der Orchideen

Aargau), das.
Echte und das Kleine Tausengldenkrat so-
wie die Kleine Wolfsmilch anzutreffen. Alle
vier Arten sind typische Vertreter wechsel-

Echtes o

Arten: Fuchs Knaben-
kraut, Spitzorchis und Bienen-Ragwurz.
Letztere bidhte im Jahre 2016 an einer
sonnenexponierten Stelle in grosser Zah,

e
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Fig. 34
Report on the Nature Reserve of Eriwis
Milan 2018
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Fig. 35. Atomic Gardening
1955, Atoms for Peace Initiative USA



BUFOMANIA

Fig. 36. The Devil's official Coat of Arms
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Fig. 37. Oxfordian Jurassic, United Kingdom
Example of Bufonite, also known as Toadstones
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Fig. 38. Gosgen, Daniken
Gravel Pit
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Fig. 39. Daniken, Switzerland, 2021
Surrounding industrial and
vernacular Architecture
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Fig. 40. Daniken, Switzerland, 2019
Roundabout with City Icon
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Fig. 41. Saltech AG, Daniken, Schweiz, 2021
Local Weapnos Factory
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Fig. 42.
Saltech AG, Daniken, Schweiz, 2021
CBD Cannabis Plantation



NEIGHBOURHOOD

tech AG:
GB-Nr. Flache in A Besitzer Ubertragbares
m2 Kaufrecht z.G. EWG
79 3'940 | Valimo Verw. AG und Meier Susan- | Ja
na
81 3102 | EWG Daniken --
86 5840 | EWG Daniken -
105 3151 | Taufer Heinz Ja
186 5'560 | Kilchmann Josef und Schenker Dora | Ja
250 2393 | Hagmann Albin Ja
Total 23'986
Flache

Der Gemeinderat hat sich eingehend mit dem Kaufgesuch befasst und zu Handen des
Souverdns beschlossen, die obigen Parzellen an die Saltech AG Dulliken zum Betrag von
130 Franken/Quadratmeter zu verdussern. Zuziglich ist der in den (bertragbaren Kauf-
rechtsvertragen (GB Daniken 79, 105, 186 und 250) vereinbarte Zins von 3 % durch den
Kaufer (Saltech AG Dulliken) zu leisten.

Fig. 43.

Documentation of Land Sale Daniken

2018
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267

tber dem Wasser gelegene ,lLandzunge® mulite gegen die
vollig sicher gestellt werden durch Wiille und Graben.

Landseite hin

mif Burgruine aus dem Miffelalfer

Kellisches Refugium Obergosgen

o

Masatar

Das Topographische der Umgebung ist hier von ziemlither Wichtig-
keit. Vorab ist festzustellen, dass diese Befestigung direkt an der Aare lag:
bis zu deren Korrektion (um 1870.) Dieselbe hat einen Teil der Ostflanke véllig

Abb. 1.

Fig. 44.

Iron Age Castle Ruins of Obergosgen

ETH , 1910
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Fig. 45. Protests against the Construction of
the Power Plant, 1970
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Fig. 46. Gosgen, Switzerland, 1975
Construction of the Power Plant
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Fig. 47. Gosgen, Switzerland, 1975
Construction of the Power Plant
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Fig. 48. Gosgen, Switzerland, 1976
Construction of the Power Plant
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Fig. 49. Gosgen, Switzerland, 19756
Construction of the Power Plant
Inside view of the Reactor‘s metal Hull
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Fig. 50. Gosgen, Switzerland, 1982
Control Room AKW
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Jahresnettoproduktion

8,5 1080
8 * 1060
1040

7,5
1020

7+
1000

6,5 -
~ 980

6
960
5,5 ~— 940
5 ‘ 920
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mm Nettoproduktion (Mrd. kWh) mmm Nennleistung (in MW)

Fig. 51. Power Output AKW Gosgen
1980 - 2020
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Lastdiagramm

1000
N 2006
0
000
R 2008
0
000
I 2010
0
000 |
o 2012
0
1000

50 o 2014

O fn. Maz M Jil Set. Nov. O~ an. Miz  Mal il Set. No.

Febr.  April  Juni  Aug.  Okt.  Dez Febr.  April  Juni  Aug. Okt.  Dez

Die geplanten Produktionsunterbriiche fiir den Brennelementwechsel und die Jahresrevision erfolgen
Mitte Jahr. (2013: langere Jahresrevision aufgrund der Modernisierung der Turbogeneratorgruppe)

Fig. 52.
Annual Power Load of the AKW Gosgen
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3'000

2'500

2'000

1'500

1'000

500

ATOMIC ERA

Stilllegungsfonds - Entwicklung Ist-Betrag vs. Soll-Betrag (Total)

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

w— SO|I-Betrag per 31.12. Untere Bandbreite —st-Betrag per 31.12.

Fig. 53. Funds for the Shut-Down and Dis-
posal of Atomic Waste
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Fig. 54.
Hot Cell for handling of radio active Material
Paul Scherrer Institute, Switzerland
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Null Megowatt: Ein Traverflor umrandet in der Steverzentrale des Atomkraftwerks in Stade
(Niedersachsen) die Energieanzeige. Seit der Stilllegung im November 2003 steht sie ouf Nul

Goelle: dpo

Fig. 55. Power Meter
Power Plant in Stade, Germany
2003
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Key phases in dismantling a nuclear power plant

U DecReE ' oecre: QMY broke: |

Authorization

Final ..
tot?]r;uégz\:/n o Decommissioning
Year Year Year Year
~3 ~15 ~17

Transition Dismantling Civil engineering

Emptying - Rinsing Clean-up Reuse or deconstruction
Production Preparations for dismantling Circuit cleaning of structures
ends Studies & preparatory work Dismantling of equipment

Final site clean-up

REMOVAL AND DISPOSAL OF FUEL LIQUID WASTE TAKEN REMOVAL
AND RADIOACTIVE MATERIALS TO TREATMENT OF SOLID WASTE

Fig. 56.
On how to dismantle an Atomic Power Plant
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CASTOR® geo32CH

First Approval
Applied for
in Switzerland

In 2027, the first of 51 CASTOR® geo32CH is to be loaded at the
Swiss Gosgen nuclear power plant (KKG). The Swiss safety au-
thority ENSI| has begun the initial approval process for the newly
developed series.

For the first time, GNS prepared an subsequent cask owner submitted the
Integrated Safety Case (ISC), a safety storage regulation part. The procedure
analysis report that combines the proofs  also includes missile and a drop tests.
required under traffic and storage regula-  The fabrication of the casks will begin
tions. GNS then submitted the traffic following the procedure of approval that
regulation part to ENSI, while KKG as the  will take around four years,

Fig. 57.
Safe Storage Casks for atomic Waste
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Fig. 58. Wiirenlingen, Switzerland 2006
Dismantling of the research Reactor Diorit
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Fig. 60. Hamm, Germany 2021
Collapsed Cooling Tower
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Fig. 61. Information Pamphlet NAGRA
How could Deep Storage look like?
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Fig. 62. Bozberg, Switzerland
Potential Site for Deep Storage
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Safeguardsverordnung 732.12

(Sav)

vom 4. Juni 2021 (Stand am 1. Juli 2021)

Der Schweizerische Bundesrat,

gestiitzt auf Artikel 101 Absatz 1 des Kernenergiegesetzes vom 21. Marz 20031
(KEG),

auf die Artikel 4, 11 und 22 Absatz 1 des Giiterkontrollgesetzes

vom 13. Dezember 19962 (GKG)

sowie auf die Artikel 17 Absatz 2 und 47 Absatz 1 des Strahlenschutzgesetzes
vom 22. Mirz 19913 (StSG),

verordnet:

1. Abschnitt: Allgemeine Bestimmungen

Art. 1 Gegenstand und Zweck

I Diese Verordnung regelt insbesondere den Vollzug des Abkommens vom 6. Sep-
tember 19784 zwischen der Schweizerischen Eidgenossenschaft und der Internatio-
nalen Atomenergie-Organisation (IAEO) iiber die Anwendung von Sicherungsmass-
nahmen im Rahmen des Vertrages iiber die Nichtverbreitung von Kernwaffen
(Safeguardsabkommen) und des Zusatzprotokolls vom 16. Juni 20005 zum Safe-
guardsabkommen.

2 Sie hat zum Zweck sicherzustellen, dass Materialien und Tatigkeiten, die diesen
Abkommen unterstehen, nur friedlichen Zwecken dienen.

Art. 2 Geltungsbereich
1 Diese Verordnung gilt fiir:

a. folgende Materialien:

1. Ausgangsmaterialien nach Artikel 1 Absatz 1 Buchstabe a der Kern-
energieverordnung vom 10. Dezember 2004¢ (KEV) und besondere
spaltbare Materialien nach Artikel 1 Absatz 1 Buchstabe b KEV,

2. radioaktive Abfille, die Materialien nach Ziffer 1 enthalten,
3. Erze, aus denen Uran oder Thorium gewonnen werden;

AS 2021 359

1 SR 732.1

2 SR 946.202

3 SR 814.50

4 SR 0.515.031

5 SR0.515.031.1
6 SR732.11

Fig. 63. Bern, Switzerland, 2021
Swiss Safeguard Regulation
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International Atomic Energy Agency

Safeguards Implementation
Practices Guide on
Establishing and Maintaining
State Safeguards Infrastructure

Vienna, July 2018

Fig. 64.
International Atomic Energy Agency
Safeguard Implementation Handbook
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INTERNATIONAL ATOMIC ENERGY AGENCY TELEPHONE 32 43 11
AGENCE INTERNATIONALE DE L'ENERGIE ATOMIQUE ovases

MEXAYHAPOJAHOE ATEHTCTBO NNO ATOMHOM IHEPT UM
ORGANISMO INTERNACIONAL DE ENERGIA ATOMICA CABLE INATOM VIENNA

KARNTNER RING 11, PO BOX 590, A-1011 VIENNA, AUSTRIA
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Calculation of radiation damage induced by

neutrons in compound materials calculate the weighted
duction rate in solids is
L. Lunéville %, D. Simeone ®*, C. Jouanne * 1 approximation (BCA)
learly admitted that the o

* Laboratoire d'Etudes de Protection et de Probabilités, CEAlSaclay, F-91191 Gif sur Yvette, France 5 in solids because the
® Laboratoire d' Analyse Microstructurale des Matériaux, CEAlSaclay, F-91191 Gif sur Yvette, France in the displacement cas-

Received 18 July 2005; accepted 2 March 2006 unt. The correct descrip-
ades implies in fact a
forces in defined solids
rocesses. The molecular
w o extensively used to

Abstract
ases in the displacement 1 an
Many years have been devoted to study the behaviour of solids submitted to impinging particles like ions or neutrons. ys[12]. However, even if Eis 93
The nuclear evaluations describe more and more accurately the various neutron-atom interactions. Anisotropic neutron ms to be a useful tool to [
atom cross-sections are now available for many elements. Moreover, clear mathematical formalism now allows to calculate 1 solids, it is not possi- the >aper are
the number of displacements per atom in polyatomic targets in a realistic way using the binary collision approximation the impact of neutrons presented
(BCA) framework. Even if these calculations do not take into account relaxation processes at the end of the displacement 1, the use of such a tech- 1 for
spike, they can be used to compare damages induced by different facilities like pressurized water reactors (PWR), fast bree- + ceramics because the ission | atoms in
der reactors (FBR), high temperature reactors (HTR) and fusion facilities like the European e dynamical charge of rac- ! 4 eray. The
the International Fusion Material Irradiation Facility (IFMIF) on a defined material. In this paper, a formalism is pre- e 31 LE') sente 8.
sented to describe the neutron-atom cross-section and primary recoil spectra taking into account the anisotropy of nuclear into account [13]. de- TECN ted from
reactions extracted from nuclear evaluations. Such a formalism permitted to compute displacement per atom produc- sm describing neutron mit- zed in e analyt-
tion rate, primary and weighted recoil spectra within the BCA. The multigroup approximation has been used to calcu- nted in detail. This for- ial s such lution  of _
late displacement per atom production rate and recoil spectra for a define nuclear reactor. All these informations are the dpa production rate The ciently underesti o 95
useful to compare recoil spectra and displacement per atom production rate produced by particle accelerator and nuclear hted recoil spectra pro- can er atoms :
reactor. The comparison of these ly overes- - scedure
© 2006 Elsevier B.V. All rights reserved «ar reactors and particle ! er atoms. s
e the nature of particles \ard’s for- ot
PACS: 61.80.Az 617285 simulate the evolution ser of dis- - ;L’;;‘r’;‘
trons. These estimators 2 1 gen- s. sum of
for different facilities model lied by
which can be potential P 1ident . > (P
1. Introduction their equilibrium positions in a crystal. These dis- terials of the new gener- £, st be ra \forma-
placed atoms drastically increase the concentration ‘l‘("/‘\ e solid.
Submitted to irradiation by energetic particles  of point defects in the crystal. The material is then amage duced b as well
such as ions or neutrons, atoms are displaced from  driven by irradiation in a metastable thermody- ism . iside a Yy
" " N 7 noving spectrum
namic state that can be very different from its & 1 recoil
| | ) e ated teristic sectrum is )
thermodynamical equilibrium state [1]. The over- on an atom, recoils are tion e the d recoil
T Comesponding author. Tel: +33 169 0829 2; fux. 433 1 @9 Coneentration of defects induced by irradiation is iges. The neutron-atom '10 V:rg: o kinetic © interac-
0890 8. responsible for important structural modifications numerous [14,15] and the red ergy of
E-mail address: david simeone@cea.fr (D. Simeone). of the solid. There are many cases of interest where 1 atoms of different ener- 1 of ;“_ recoil san reasing
ription of the neutron- Jad- m‘yﬂa_ ) ; above
0022-3115/$ - see front matter © 2006 Elsevier B.V. All rights reserved. stic scattering, inelastic sad- . 18 energy
doi:10.1016/j.jnucmat.2006.03.006 sles emission, is essential of :<_>|] is less
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mpound nucleus model o mn ¢ order
estimate the energy of pic
the IECN theory frame- ee- tigroup
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als under irradiation [3]. Therefore, such calcula-  and nuclear reactions are isotropically distributed sion @ on and
tions, leading to the calculation of the weighted  in space. Therefore, the important anisotropy of Iree tigroup
recoil spectrum, require some models to describe emitted particles modifies drastically the energy adi- by Eq. (9)
in a more realistic way, the effects of recoils on a  distribution of recoil atoms [14,18,19]. For instance, erse func- — IECN
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Fig. 66. Yvette, France 2006
On Radiation Damage Induced by Neutrons
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Neutron-shielding behaviour investigations of some clay-materials )
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has been designed to provide theoretical

“The fast-neutron shielding (Ball clay and Kaolin)of
Nigeria (749°N, 4.55°E) have been mvexugmm using effective removal cross section, Sg(cm~), mass
removal cross section, Sy ,(cm?g ') and Mean free path, h (cm). These parameters decide neutron
Shielding behaviour of any material. A computer program - WINC-Toolkit has been used for compu- —

vl

e a5 o 2016 tation of these parameters, The toolkit evaluates these parameters by using elemental compositions and 3
densities of samples. The proficiency of WinNC-Toolkit code was probe by using MCNPX and GEANT4 to
po— model fast neutron transmission of the samples under narrow beam geometry. intending to represent
Composite materials the actual experimental setup. Direct calculation of effective removal cross section (cm ") of the samples
Effective removal cross-section ‘was also carried out. The results from each of the methods for each types of the studied clay-materials )
Mass removal cross section (Ball clay and Kaolin) shows similar trend. The trend might be the fingerprint of water content retained )
Mean free path in each of the samples being baked at different temperature. The compositions of each sample have been
Fast-neutrons abtained by Particle-Induced X-ray Emission (PIXE) technique (Tandem Pelletron Accelerator: 1.7 MV.
WG tolki Model SSDH. The FNSB ofthe selected clay-materils hav been compared with standard concret Ihe
MaNPX the clay-samples can v zmlymd for e’ﬁucy of the material for their FNSB,
GEANTA © 2019 Korean Nuclear Society, Published by Elsevier Korea LLC. This is an open access article under th )
3Y-NC-ND license (http:/ creativecommons.org/licenses/by-nc-nd/4.0]).
tor (Version X_225).
)
1. Introduction radiations can cause havoc to both living and non-living things ) Syt S

[2-4]. This potential radiation risk must be assessed and controlled
to minimize the menace to the public and associated property [3].
During reactor-shielding, the shielding of neutrons and y-rays are
the major concern. Since any material that attenuates neutrons and
technology some precautions should be taken to avoid the expo-  y-ra type of nuclear-radi [4-10].
sure to hazardous onizing-radiations such as neutrons, gamma- According to Oak ridge national laboratory [11], origin of radi

The nuclear-technology is useful in several fields such as in-
dustry, medicine, agriculture and scientific research. It is a reliable
and clean power-source [1. Besides numerous advantages of this
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rays, charged-particles and fission-fragments. The risk of ation shielding research can be intimately tied to the operation of 5 - =
radiation-hazard put major restriction on excessive use nuclear-  the world's first self-sustaining chain nuclear reactor during the S - z
technology to fulfil the increasing demand of power. year 1943, Several materials have been investigated for the E| - s
Various studies have shown that exposure to the ionizing-  radiation-shielding purpose. Beside from good radiation-shielding 5 . g
behaviour of a material, it should possess necessary physi g . - o
ochemical properties such as melting point, corrosion, thermo- E] . =
e a m chemical instability etc. Thus, for innovatory applications of the o - - g
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