Project 2.1.10 The application and
adaption of mine site rehabilitation
approaches to alluvial gully
rehabilitation in the Bowen Catchment
Project Summary
This project will develop the partnerships and the institutional framework for implementing large scale
innovative rehabilitation works which aim to directly reduce sediment supply from the large alluvial gullies
on the lower Bowen River. These gullies are the largest single source of suspended sediment loads
into the Great Barrier Reef (GBR). The project will work directly with mining companies who are some
of the largest grazing landholders along the section of the Bowen River with the highest concentration
of large alluvial gullies. The central premise underpinning the strategy is that large scale alluvial gully
rehabilitation has many similarities to mine site rehabilitation, and such techniques are more appropriate
for tackling this major GBR sediment source than grazing BMPs. The strategy aims to draw upon the
mine site rehabilitation experience and expertise, applying and adapting mine rehabilitation approaches
in combination with more traditional gully management approaches to the rehabilitation of alluvial gullies.

The Bowen/Bogie catchment
contributes around 65% of the
silt/clay load at the Burdekin
River mouth from just 9% of
the total Burdekin catchment
area (Bainbridge et al., 2014).
This equates to around 30%
of the total input to the GBR
lagoon, making it by far the
single most significant source
hotspot contributing sediment
to the entire GBR. A significant
proportion of this sediment
yield is from alluvial gully
Large alluvial gully complex in the lower Bowen catchment –
note helicopter top right for scale
erosion, and hence developing
methods to stabilise these
sediments is critical for GBR
water quality. Standard strategies that are typically applied to managing less active hillslope
gullies are inadequate for managing large alluvial gullies dominated by dispersive or slaking
sodic soils. This project will investigate how techniques and experience used in mine site
rehabilitation can be applied in the rehabilitation of large alluvial gullies.

How Research Addresses Problem
This project will deliver a large scale rehabilitation framework in collaboration with some of the
largest mining companies in Queensland which aims to adapt and apply mine rehabilitation
techniques to the problem of rehabilitating alluvial gullies.
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Problem

What is it about the Bowen catchment that makes
it such a dominant source of sediment to the
GBR? A key factor is that the Bowen catchment
enters the Burdekin mainstream channel
downstream of the Burdekin Falls Dam – which
traps a significant proportion of the sediment
sourced from its upstream tributaries. However,
this is only part of the explanation. The other key
characteristic of the Bowen River; particularly
along the lower 100km of the river; is that the
alluvial floodplains and terraces in this section
of the catchment are littered with large alluvial
gully complexes (Brooks et al., 2009) which are
delivering vast quantities of fine sediment directly
into the main channels of the Bowen and Burdekin
(downstream of the Bowen confluence), which is
then transported directly to the reef lagoon.
Given the concentration of these large alluvial
LiDAR DEM of difference image of a 12 ha alluvial
gullies along the lower Bowen catchment/ lower
gully in the Bowen catchment that is delivering
Burdekin, and the disproportionate contribution
around 30,000 tonnes of sediment per year
of sediment from these sources, developing
appropriate methods to rehabilitate these gullies
is a high priority sediment management task across GBR catchments. This is especially so if serious
inroads are to be made into improving GBR water quality over the next decade. Results from initial plot
trials in alluvial gullies in the Normanby (Shellberg & Brooks, 2013, Brooks et al., 2016) indicate that
sediment reductions of 75% from active alluvial gullies are achievable within a two year timeframe. The
challenge now is to up-scale these results on an industrial scale to some of the highest priority alluvial
gully point sources in the Bowen Catchment, and to demonstrate how similar results can be achieved on
similar timeframes over entire gully systems.
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