Project 3.1.7 Reducing sediment
loads to the Great Barrier Reef:
developing optimal approaches for
treating alluvial gully erosion
Project Summary
Alluvial gullies have been shown to be major sources of fine sediment and particulate nutrients to the GBR
lagoon, and yet to date there is no accepted practice as to how these major pollution sources can be stabilised
and rehabilitated. Working in collaboration with delivery partners implementing gully rehabilitation works through
the Reef Trust (RT) phase 2 and 4 in Cape York and the Burdekin, and the Queensland Government Reef
Taskforce projects, this project will monitor a series of large field trials that will test the effectiveness of different
treatments for large active alluvial gully rehabilitation in different soil types in different catchments. These trials
complement similar research effort currently underway through NESP on hillslope gullies.
The project will also be collaborating with the DSITI soils mapping team to develop 3D soils maps
of selected gully sites where we have detailed knowledge of erosion rates in an attempt to better
understand the relative effect of soil properties on gully erosion rates and evolution, compared with other
drivers such as slope and catchment area.

Problem
Given that around 80-95% of fine sediment delivered to the GBR from key catchments like the Burdekin and
Normanby catchments is sourced from gully and channel erosion sources, and to a lesser extent scalds,
establishing the most effective methods to reduce erosion from these sources is a high priority. Most gully
management to date has focused on linear hillslope gullies, and yet it is apparent that a large proportion of
fine sediment (< 10µm) is coming from large, highly unstable alluvial gullies. There is currently no accepted
practice for dealing with this type of gully, so this project will work towards establishing accepted approaches
and principles for cost-effectively managing active alluvial gully systems.

How Research Addresses Problem
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Working closely with collaborating organisations such as Cape York NRM and Burdekin Dry Tropics,
undertaking on-ground gully management, this research will undertake detailed monitoring, at a resolution
beyond that which can be done through programmes funding the works, to fully evaluate the effectiveness of
the rehabilitation procedures used in these projects.

Alluvial gully regrading at the Crocodile Gap rehabilitation site

Recent reports by Shellberg and Brooks
(2013, 2016b) and Carey (2015) have
canvassed a range of management
strategies that can be employed to reduce
sediment yields from gullies, but there have
been few studies over the last few decades
in the GBR catchments that have rigorously
evaluated these approaches at scale and
within the specific context of large alluvial
gully systems. Furthermore, a range of
additional factors come into play when gullies
are managed at this scale, such as:
• preventing re-incision and reactivation
of the gullies associated with flow
accumulation from runoff within the gully
itself;
• intermediate slope drainage;

• dealing with extensive tunneling.
The specific locations of the trial sites and the
nature of the experiments will be developed
in collaboration with the various project
partners who are delivering on-ground works
LiDAR Hillshade DEM showing the Crocodile Gap treatment sites
through the various programs outlined above.
showing the respective catchment areas and gully IDs for a number
All of the sites will involve the establishment
of separate active gullies. Note the area depicted in red indicates the
erosion area between 2009 and 2015 derived from repeat airborne LiDAR
of BACI designed trials that will be monitored
using a variety of techniques. The first site
will be at Crocodile Station in Cape York, and a second site will be on Strathalbyn Station on the lower
Burdekin. Other sites may be added to complement the works undertaken these two sites.
The specific treatments trialled at each location will vary depending on local site conditions, but these will
be developed in close collaboration with the delivery partners.
Parallel Research on Bioavailable Particulate Nutrients
Given the recent evidence that alluvial gullies may also represent significant sources of
anthropogenically elevated bioavailable particulate nutrients (Garzon-Garcia et al., 2016), a parallel
project is being developed by Alex Garcon-Garcia, Jo Burton and others from DSITI that will investigate
the extent to which nutrients are delivered from alluvial gullies and to what extent nutrient contributions
be reduced in concert with sediment reductions.
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• dealing with excessively high gully walls
(>15m in places);

