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Case Study: Beneficial Use of Sediments

Project Reuse of dredged sediment on the Caledonian Canal at
Laggan

Classification R1A 2021 UK

Major Function Raw material

Other Functions Restoration

Location Laggan, Highland, UK

Volume ¢.15,000 m?

Technique Screening and gravity separation

Contaminants None

Granulometry Gravel, sand, and silty sand

Scale Pilot study; 1Ha

Client Scottish Canals

Executor Univ. of Strathclyde, Mackenzie Construction and Smals Dredging UK Ltd

Research program | SURICATES

Contact Richard Lord, University of Strathclyde, Glasgow

Year start - end 2019-2021

Description of the project

The summit section of the Caledonian Canal between Loch Lochy and Loch Oich, in the Highlands
of Scotland, is periodically impacted by flash flooding of the Allt-an-Lagain stream, which deposits
large volumes of sediment into the canal at Laggan, requiring periodic dredging to maintain
navigation. In Spring 2021, a pilot study was undertaken by Scottish Canals, with the support of
the University of Strathclyde and other SURICATES partners, to dredge this section of the
Caledonian Canal and recover sand and gravel for beneficial reuse.

To avoid the logistical difficulties of road transportation, suction dredging, undertaken by Smals
Dredging UK Ltd, was employed to allow sediment to be directly pumped to an adjacent site for
processing. This is the first use of suction dredging in a Scottish canal. Approximately 10,000 cubic
metres of sandy sediment was dredged from the canal over the course of two weeks.

To promote gravitational separation of sediment, earthworks, which were constructed by
Mackenzie Constructionto, retain the slurry mix from the dredger. The lagoons had internal
baffles to channel sediment flow from an upper lagoon to a lower lagoon, with excess water
returning to the canal. As expected, the coarse sediment fractions dropped out of suspension in
the upper lagoon, while the lower lagoon retained most of the silt/clay fraction. Less expected, it
was observed that sediment in the upper lagoon was continually reworked by the current leaving
a clean sand, with organic matter below 1%. In total, 6,000 cubic metres of aggregates were
recovered, which were used in infrastructure projects in the region.

The main takeaways from this pilot study were as follows:
e Suction dredging, in combination with settling lagoons, is a cost-effective approach to
recovering and separating aggregates and soils from canal sediments.
e Hydraulic dredging allows for sediment slurry transport by pipeline, which is cheaper and
has the added benefit of reducing heavy goods road vehicle movements.
e The recovered sands and gravels were suitable for the manufacture of concrete and the
fine fraction as low fertility topsoil.
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Graphical information

Figure 1. Aerial view of the lower lagoon, with the upper
lagoon visible in the background. June 2021.
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Figure 2. Particle size distribution of lagoon
sedimentsamples. May — June 2021.
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Figure 3. Discharge into the upper lagoon. May 2021.

Figure 5. Concrete block manufactured from Laggan aggregate.
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