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Abstract

The success of radioactive waste disposal requires comprehensive safety
assessment techniques to evaluate the risk related to facility construction and
operation. Technical guidelines for reviewing the report of safety assessment are
accordingly critical from regulation viewpoint. The Review Guidelines on Safety
Assessment of Low-Level Waste Disposal Repository (0 version draft) was completed
by the Fuel Cycle and Materials Administration (FCMA) in 2012. For improving the
regulation techniques on safety assessment of low-level waste disposal repository, this
project will base on the research results of the FCMA project in 2014, and focus on
site characterization, facility design, radiological dose and safety assessment, and
tunnel stability monitoring. The characteristics of multidisciplinary, near
surface/tunneling repository, localization, and near-shore/off-shore site will be
considered for guidelines improvement. The integrated review techniques will be
proposed. The key issues on integrating safety analysis and review techniques, as well
as the future developments on safety analysis techniques, will be suggested.
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Groundwater type  Composition/

characteristics

Dominant reactions
and processes

Origin

Local Baltic

Chloride 2,500-3,500 mg/L
3'°0 -9 to =7.5%0 V-SMOW
Na-(Ca)-(Mg)-CI-SQ, type
Cl/Mg weight ratio < 27

lon exchange and micro-
biological reactions in the
bedrock have resulted in
decreased concentrations

of Mg, K, Na and SO, *as
well as enrichment of Ca and
HCO; compared with Baltic
Sea water.

It is unclear whether the Baltic
Sea water was present at all in
the deformation zones before
the construction of the tunnels
in SFR. It is more probably a
modern component that has
been introduced due to the
drawdown caused by tunnels.

Littorina with a
glacial component

O

Chloride 3,500-6,000 mg/L
50 -9.5 to =7.5 %0 V-SMOW
Na-Ca-(Mg)-CI-SO, type
Cl/Mg weight ratio < 27

The Na/Ca ratio is lower

than the marine ratio. These
changes are caused by ion
exchange, but also by dilution
with glacial meltwater.

Compared with the original
Littorina water, it has been
diluted (lower Cl and 3"°0
values) with glacial meltwater.

Brackish-glacial

Chloride 1,500-5,000 mg/L
5"%0 < -12.0 %0 V-SMOW
Na-Ca-Cl type

Cl/Mg weight ratio > 32

An old mixture of different,
mainly non-marine ground-
waters.

This is the oldest groundwater
type and the amounts of post-
glacial components are very
small. It is a mixture of primarily
glacial meltwater (last deglacia-
tion or older) and brackish non-
marine water (pre-glacial). It
probably contains components
of old meteoric water prior to
last deglaciation as well.

Mixed-brackish
(transition type)

@

Chloride 2,500-6,000 mg/L
5'°0 -12.0 to —9.5%0 V-SMOW
Na-Ca-(Mg)-Cl-(SO,) type

Natural or artificial mixing
of the three different ground-
water types above.

Significant mixing of the
brackish- glacial and the two
brackish marine groundwater
types (mostly the Littorina type)
has caused this ground water
of transition type. It is more
common during the last two
decades, according to data
from long time series which
suggests artificial mixing due to
the presence of the repository.
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