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Gota alv river, SW Sweden
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1957 Goéta landslide
GoOta Sulphite industry (pulp mill)
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1993 Agnesberg industrial site
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Swift creek landslide,
Suma River, USA
Asbestos containing
rock
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environmentally hazardous installation

<} i hazardous i @ site of potential/established soil contamination

@ site of i i soil inati L | - . -
- stability zone 1 (risk of initial movement)
- stability zone 1 (risk of initial movement)

stability zone 2 (no risk of initial movement but may be affected by movement initiated in zone 1)

stability zone 2 (no risk of initial movement but may be affected by movement initiated in zone 1) Ak
esson, 2010

A\ 4|

BACKGROUND
INVENTORY

WATER QUALITY
IMPACT

SUMMARY

SO

v Swedish Geotechnical Institute Gunnel.goransson@swedgeo.se
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Key observations from some Swedish slides

Yo ars slida, Outergodand Comany
2007,

h Geotechnical Institute

Name (yr) Type Material Size Geography / Geology Key observations
- Widespread and long-term increases in
Tangbdle 30-40 m high, steep, clayey- levels of turbidity and rates of downstream
(1955) Earth slide/fall Clay, silt ~200 000 m3 silty, forested river bank in sedimentation
sparsely populated region - Local hydrogeological disturbances
including signs of pollution
- Influence/-s) of ice on river upon time of
) . movement
Od 1 Earth fall Silt/fine ~31 000 m3 gg[t?vsa?;dhLig\/r‘érSéZ?\‘l)(’ if‘"ty’ - Major forces involved at time of movement
(2002) sand sparsely populated region - Long-term (permanent) damming and
associated alterations of flow- and erosion
patterns
Clayey, forested, relatively flat - Extensive up- and downstream damming
Trossnas Rotational Clay ~100 000 m? stretch of river in a relatively - Rates of erosion and sediment transport
(1996) earth slide (sand, silt) developed and densely - Downstream alterations in colour,
populated region temperature, visibility
N N . - Damming
Industrial site within claye 9 .
ara Earth slide Fills, clay ~1200 m? harbour area in densely e = [PEEEREhERED CLep EElinent
(2007) ’ erulEs) certen - Short- and long-term release of
(e 9 contaminants from displaced masses
P " - Evolution of movement
.. . | ial site along relatively ; . .
(C;'%?n eR::;“;?:; Clay ~370 000 m2 steep, clayey river bank within ;fE:r:irr‘:I;Zrarr:i:ore soil subsidence and
densely populated area 9 .
- Up- and downstream surging
Jenees Industrial site along - Importance of sub aquatic topography
bgr Rotational Cla ~9 600 m? seemingly flat, clayey river - Evolution of movement
(1983) earth slide Y bank within densely populated - Sediment transport capacity and
area processes
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Mass transport of contamination released into surface water by landslide

« Initiate zone (head &

flowing 'part) » Run-out zone (deposition)
» Cracking, movement « Potential for damming
» Disturbed soil « Stirred soil/sediment « 2:nd Run-out zone (deposition of susp. mtl / erosion , flow, deposition

of bottom sed.)
« Potential for flooding
« Mixing of soil, sediment, water, contaminants

Critical slide properties

Critical slope properties for wave generation

Critical transportation Critical hydrodynamic Critical sedimentation
processes for contaminant Properties properties of SPM

Critical chem /phys.
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Goransson et al. (2009) J Soils Sediments 9:33-45
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Figur 2.1. Agnesbergsskredet 1993-04-14. (Foto: Sven Liedberg, CTH)
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» Deposition occurs and its velocity depends on sediment
concentration. This may give a skewed concentration distribution (long SUMMARY
tail).

* There is a reversible or |rreve %edlment exchange with e.g.
stagnant or slow moving sses. If the exchange is irreversible
(depending on concen @%radlent) It gives strong effect and a
skewed tail.

* In cases where the hydrodynamlc dispersion is very limited, the
above mentions processes give a strong impact on the shape of the

distribution.
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* Needs to bee included in river basin management and risk
assessments
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