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Abstract

For a hypothetical near-surface radioactive disposal facility, the behavior of
groundwater flow around the near-field of disposal vault located at the
unsaturated zone were analyzed. Three alternative conceptual models proposed
as the hydraulic barrier layer design were simulated to assess the hydrologic
performance of engineered barriers for the facility. In order to evaluate the
seepage possibility of the infiltrated water passed through the final disposal
cover after the facility closure, the flow path around and water flux through
each disposal vault were compared. The hydrologic parameters variation that
accounts for the long-term aging and degradation of the cover and engineered

materials was considered in the simulations. The results showed that it is



necessary to construct the hydraulic barrier at the upper and sides of the vault,
and that, for this case, achieving design hydraulic properties of bentonite/ sand

mixture barrier in the as-built condition is crucial to limit the seepage into the

waste.
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1. van-Genuchten
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047 315 1523 44
/ 0.36 3.15E-2 1.203 0.16
100 yrs 040 3.15E-3 1.08 063
100 300 yrs 040 3.15E-2 1.70 6.3
300 600 yrs 0.37 189E+3 2.08 0.68
100 yrs 0.50 3.15E-3 157 7.0E-5
100 300 yrs 050 3.15E-2 1.70 6.3
300 600yrs 0.37 189E+3 2.08 0.68
100 yrs 35 mm / year
100 300 yrs 350 mm / year
300 600 yrs 3500 mm / year
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o 4

=m

PEEEEE RN RN
”"#"* MEYe =24 £#5 |200
_T-}—':'J 30
/ |
00 UL L 700 (cement gront® & Fl )
RO G md it LA
/B EL EE RS T A 44
_——
S
=3 Naotte scals
(@)
Frescribed flux i R
lllllllllllllllll
2% % Ab L R T A -
e =l o= = 0
/ b e -
00 0 a0 (cement grout®= 3 3 )
Nuﬂiwénﬂr ; -t . o
G S = 19 & j/',fl'f—'
*d B8 300 |
=

(b)

Prescribed fMux

Hotto scale

28 em

IR IR A O A NN A A

I Ezun
i S L
aeand. .
/ s 5 100 (cement groum 5 2l )
No Tlgw Frbeer WA
A E g A L }Jﬁ H
1'|. ll_x] =) 43. 300
o E
= Notto scale
(c)
1.
@ /

(b)

()




n_dA __ 3 nen 9N o 3 ne _ 00 n _2Q"
SeTar T Tax, IRK (T B T (REKG =5 )+ my - 5% D)
S.: , A
, v , my: ,
Ky , Q: (sink or source), R:
, Bj:
PORFLOW
, van Genuchten
B.-6
8=0,+ L 2
[1+ (al¥]™)] @)
6, : (')
es : (')
v o (m)
a ., B! m=1- :l-/B
van Genuchten
K (8) =kyVS (1- ((1-8Y")™)? (3)
S:(e'er)/ (es'er) : (')
Ket - (m/ sec)
1
2 ) 2%



13m
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0 100 175E-3 6.81E-3 177E-3 7154E-7 126E-6
100 300 127E-3 120E-1 175E-2 720E-5 | 223E-8
300 600 167E-3 0.62 8.75E-2 420E-5 | 8.18E-6
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0 100 0.26 0.38 040 040 04
100 300 0.039 0.60 043 8.70E-5 0.07
300 600 0.28 10 043 6.80E-3 0.011
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