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Posiva and SKB initiated a joint programme BACLO (Backfilling and Closure of the Deep repository) in
2003 with the aim to develop methods and clay-based materials for backfilling the deposition tunnels of a
repository utilizing the KBS-3V deposition concept. This paper summarises the work done in the third and
final phase of the BACLO programme (2006-2008). The main objectives of this work were to examine
backfill materials, deposition concepts and their importance to the clay-based block and pellet backfilling
concept. Baclo Phase III was primarily intended to address the following four items:

1. evaluate options for design of block and pellet/granule materials for use in backfilling and in so doing
provide a basis for selecting backfill materials;

2. provide a basis for recommending reference design(s) for backfilling through evaluation of materials,
environmental processes and technical constraints likely to be encountered in a repository;

3. analyze how the potentially critical processes taking place during the installation and saturation phase
affect the performance of the backfill and consequently the design basis for the backfill; and

4. evaluate how water will move through backfilled volumes and generally identify under what condi-
tions water management will become an operational issue; and identify needs for further investigations
and technical development.

To address these objectives, studies were undertaken to examine how the various processes active during
backfill installation and saturation as well as technical constraints affect its design basis. The work focused
on the performance and technical feasibility of a block backfill concept, which calls for filling the majority
of the tunnel volume with pre-compacted, clay-based backfill blocks and the remaining volume with
bentonite pellets (Figure 1).

Several backfill composition alternatives were chosen for study and they consisted of clay materials with
differing amounts of swelling minerals. These materials were extensively characterised to evaluate their
mineralogical, swelling and hydraulic characteristics. A large body of information was then gained on the
effect of different processes on the hydro-mechanical performance of these backfill materials. These studies
included evaluation of the hydraulic and mechanical processes and system evolution associated with them
during and immediately following backfill installation in a deposition tunnel. Examples of the studies
undertaken include examination of the effects of water inflow, piping, erosion, self-healing,
homogenisation and interaction between backfill and buffer. These studies were undertaken at laboratory-
scale, small-scale field tests and large (1/2-tunnel diameter) mockups. Based on this work, conceptual and
numerical models that can be used to describe backfill evolution were developed (Keto et al. 2009). Other
studies done within this project included investigating how the blocks and pellets could be installed in the
deposition tunnel, how blocks affect water movement in the pellet flooring of the tunnel, and how water
influx affects the mechanical stability of an installed block mass prior to installation of pellets between
them and the surrounding rock mass (Wimelius and Pusch 2008).

Based on the new information developed through this work, the effects of potentially disruptive processes
have been evaluated. The achievable block filling degree has been estimated and resulting backfill density
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has been determined. Recommendations have been made concerning material selection and backfill layout
that will optimise installation effectiveness (Keto et al. 2009). Technical issues such as means of backfill
installation and requirements to deal with water entering the backfilled volume have been identified and
addressed with on-going development work being undertaken to fully address outstanding questions.
Topics requiring further attention to verify the long-term performance of the proposed backfill concept
have also been identified and work to address them has been initiated.
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Figure 1: KBS-3V deposition concept with block and pellet backfilling of deposition tunnel.
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Figure 2: Study of water uptake by and movement through backfill done at various scales.


