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Figure11.3.1-3: Cross section of a disposal gallery for high-level vitrified waste
(ZAGALC).

Figure11.3.1-4: Cross section of a disposal gallery for uranium oxide spent fuel
(ZAGALS).
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Figure11.3.1-5: Cross section of a disposal gallery for MOX spent fuel
(ZAGALS).
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Figure11.3.1-6: Plan view of the configuration of disposal galleries and main

galleries for spent fuel (ZAGALYS).
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Figure11.3.1-7: Considered configuration for the poor-sealing scenario (see
Section 11.5.4) for spent fuel (ZAGALS).

Figure11.3.1-8: Cross section of a disposal gallery for hulls and endpieces
(HAGALC?2).
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Figure11.3.1-9: Vertical profile of the hydraulic and migration parametersin the

Boom Clay (Mol-1 borehole).
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Figure 11.3.4-10: Influence of the temperature on the swelling of bituminised

waste (P = 0.1 MPa).
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Evolution of the alpha activity of spent fuels over time.
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Figure11.3.6-1: Contours of interstitial pressure calculated in the plane
Z = 229 m after 10.5 years of excavation of the HADES
Underground Research Facility.
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Figure11.3.6-2: Measurements of hydraulic conductivity carried out from the
HADES URF.

NIROND 2001-06 E, December 2001 159/236



ILLUSTRATIONS CHAPTER 11.3.6 — SAFETY—PERTURBATIONS

[kemumnstrution

of the

near feld

effects

of a HLW-Casister
o Bmi-gluy

= 12 000 Ci of “'Co
= SE0 W

= 300k Gyl

=10 =

Figure 11.3.6-3:

3 |m

nn
2 = "
g | §
E . ]
o 1E+00+
2 81
a 4
®
a 6
< 5+
4
<) 4
£
7
° 5 regression coeff.=0.93
5 -
— Regression line : LOG Pc{MPa)= ~0.312 LOG K(m/s) + LOG 4.71E—4
W Experimentat values
18-01 T T T T
1E4+00

2 3 4
hydraulic conductivity (1E~12 m/s)

Figure 11.3.6-4:

pressure[44].

160/236

Hydraulic conductivity as a function of the breakthrough
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Setup of filters for the in situ gas injection experiments.
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Figure 11.3.6-8: Pressure curve (MPa) in filters 18, 19 and 21 following a gas
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Figqure11.3.6-9: Pressure curve (MPa) in filter 12 following a gas injection in

filter 20 (for the filter positions see Figure 11.3.6-7).
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Figure11.3.7-1: General overview of the temperatures (°C) attained at different
time steps around a repository for vitrified high-level ZAGALC

waste.
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Figure11.3.8-1: Schematic representation of interactions possibly involved with
organic matter which can influence the migration behaviour of
the radionuclides.
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Figure11.3.8-3: Schematic representation of percolation test.
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Figure11.3.8-4: In situ test for HTO (CP1): comparison between experimental

results and theoretical predictions.
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and theoretical predictions (vertical piezometer).
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Figure11.3.8-8: In situ test with I™: comparison between experimental results

and theoretical predictions (horizontal piezometer).
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Figure 11.3.8-9:
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Labelling of humic acids:
reaction scheme R'

o NH
R-C-OH + R'-N=C=N-R" — I |

R-C-O-C=N-R"
(O-acyl iso-urea)

(e}

(Humic acid) (Carbo-di-imide)

H20
14CH,;NH,
o) (Nucleophile)
Il

R-C-OH
O

Regeneration Il
(Reg ) R_C_
NH14CH3

(Labelled

humic acid) ~ (+ iso-urea)

Where R is humic material, and R' and R" are alkyl groups

Fiqure11.3.8-10: Reactional scheme applied for the *C labelling of organic
matter.

THE RECOVERY DF " LABELLED DROANIC MATTER 15
A FUNCTION OF ITS MOLECULAR '"WEIGHT (MW “5C
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Figure 11.3.8-11: Elution profiles of **C labelled organic matter as a function of
the molecular fraction.
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1. Progressive "depth™ filtration
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Figure11.3.8-12: Examples of mechanisms capable of inhibiting the migration of
colloids in a porous medium.
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TITRATION OF ORGANIC MATTER PRESENT IN BOOM CLAY INTERSTITIAL

WATER
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Figure 11.3.8-13:

Characterisation of the organic matter: comparison between

test results obtained by titration (DET) and theoretical
predictions (modelling with 3 sites).

MOLE FRACTION

Figure 11.3.8-14:

pH

Abundance of carbonate and organic complexes (humic acids)

of americiumin Boom Clay as a function of pH.
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Figure 11.3.8-15:

Americium masked by organic matter.
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Figure 11.3.8-16:
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Mol | borehole: migration testswith HTO and I™.
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Figure 11.3.8-17:

function of time.
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Figure 11.3.9-2: Extent of the local model.
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Figure11.3.9-3: Calculated head distribution for the third layer of the local
model.
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Figure 11.3.9-4: Particle trackings from the base of the Berchem Sands at the

Mol-Dessel nuclear zone, calculated using the local model.
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Fiqure11.3.10-1: Biosphere receptors for the Mol-Dessel reference site.
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Figure11.3.10-2: Exposure pathways for the Mol-Dessel reference site.
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