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An Introduction to the Expansion Plan of the Underground Repository of

Low- and Intermediate-level Radioactive Waste In Forsmark, Sweden
Saeha Kwon, Ki-Bok Min*, Ove Stephansson

Abstract The world’s first underground repository for low- and intermediate- level radioactive waste (SFR1) has
been in operation since 1988. SFR1 can accommodate 1,000 m’ of radioactive waste per year with 4 chambers
and 1 silo with a total capacity of 63,000 m’ of radioactive waste. With extended operation time of 10 of the
12 nuclear power reactors and dismantling of the other 2 nuclear reactors, more nuclear waste need to be disposed
in the future. Therefore, Swedish Nuclear Fuel and Waste Management Company (SKB) submitted a license
application for a repository extension (SFR3) that consists of 6 additional rock chambers with a capacity of 108,000
m’ of radioactive waste and for accommodating 9 boiling water reactor tanks. In this study, plans for the extension

SFR3 are presented with the geological, geomechanical and hydrogeological issues to be considered.
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Fig. 1. Nuclear waste disposal in Sweden
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Fig. 2. The existing SFR1 (grey, right) and extension SFR3
(blue, left) and access tunnel (SKB, 2014a)
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Table 1. Information of SFR1 and SFR3, (SSM, 2016)

Fig. 3. Schematic plan of SFR 1 and SFR 3, with a detailed
view of the silo. 1) Plugs in access tunnels 2)
Transition material 3) Mechanical plug of concrete
4) Backfill material of macadam 5) Hydraulically
tight section of bentonite 6) Backfill material in
access tunnels and the central area of the tunnel
system 7) Non-backfilled openings. (SKB, 2014b)
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SFR1 SFR3
Depth (m) 60 m 120 m
Capacity of facility (m®) 63,000 m’ 108,000 m’
Excavated rock volume (m3) 400,000 m’ 500,000 m’
Number of vaults 4 vaults + 1 silo 6 vaults
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Fig. 4. Schematic cross section of SRF3 repository tunnels and plug. (SKB, 2014b)

Table 2. Dimensions of repository tunnels in SFR1 and SFR3 (SKB, 2014c)

Repository Name Area Length Waste
Silo Width 29.4m, Height 68.7m Silo Intermediate-level
1BMA Width 19.6m, Height 16.5m 160 m Intermediate-level
SFR1 IBLA Width 14.7m, Height 12.7m 160 m Low-level
IBTF
SBTF Width 14.7m, Height 9.5m 160 m Concrete tank
1BRT Width 15.0m, Height 13.0m 240 m Reactor pressure vessels
2BLA
(Exiffs?on) jﬁti Width 17.9m, Height 14.1m 275 m Low-level
SBLA
2BMA Width 20.4m, Height 16.4m 275 m Intermediate-level
(granite) 3! S5 N(granodiorite) ] A|Hlj4 0= A 141%% 7 7S Hiaf HEFHF EARES
ST, T1 2ol A7gh(pegmatite), 77 gSFI U (pegmatitic = FAJE o] aL, o= &) A2 S A2 A 4=

granite), ZHd % (amphibolite)©] F3EZ3c} =°| o H}ﬂﬂmq 1 &fof] BA] FA]of| Sings ¥1%
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Fig. 5. Geological map in existing SFR1 (SKB, 2013)
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Fig. 6. Mechanical properties of rock at Forsmark with respect to depth (Glamheden et al., 2007)
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