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Director’s foreword

Northern Australia comprises approximately 20% of Australia’s land mass but remains relatively
undeveloped. It contributes about 2% to the nation’s gross domestic product (GDP) and accommodates
around 1% of the total Australian population.
Recent focus on the shortage of water and on climate-based threats to food and fibre production in the
nation’s south have re-directed attention towards the possible use of northern water resources and the
development of the agricultural potential in northern Australia. Broad analyses of northern Australia as a
whole have indicated that it is capable of supporting significant additional agricultural and pastoral
production, based on more intensive use of its land and water resources.
The same analyses also identified that land and water resources across northern Australia were already
being used to support a wide range of highly valued cultural, environmental and economic activities. As a
consequence, pursuit of new agricultural development opportunities would inevitably affect existing uses
and users of land and water resources.
The Flinders and Gilbert catchments in north Queensland have been identified as potential areas for further
agricultural development. The Flinders and Gilbert Agricultural Resource Assessment (the Assessment), of
which this report is a part, provides a comprehensive and integrated evaluation of the feasibility, economic
viability and sustainability of agricultural development in these two catchments as part of the North
Queensland Irrigated Agricultural Strategy. The Assessment seeks to:




identify and evaluate water capture and storage options
identify and test the commercial viability of irrigated agricultural opportunities
assess potential environmental, social and economic impacts and risks.

By this means it seeks to support deliberation and decisions concerning sustainable regional development.
The Assessment differs from previous assessments of agricultural development or resources in two main
ways:




It has sought to ‘join the dots’. Where previous assessments have focused on single development
activities or assets – without analysing the interactions between them – this Assessment considers the
opportunities presented by the simultaneous pursuit of multiple development activities and assets. By
this means, the Assessment uses a whole-of-region (rather than an asset-by-asset) approach to
consider development.
The novel methods developed for the Assessment provide a blueprint for rapidly assessing future land
and water developments in northern Australia.

Importantly, the Assessment has been designed to lower the barriers to investment in regional
development by:




explicitly addressing local needs and aspirations
meeting the needs of governments as they regulate the sustainable and equitable management of
public resources with due consideration of environmental and cultural issues
meeting the due diligence requirements of private investors, by addressing questions of profitability
and income reliability at a broad scale.

Most importantly, the Assessment does not recommend one development over another. It provides the
reader with a range of possibilities and the information to interpret them, consistent with the reader’s
values and their aspirations for themselves and the region.

Dr Peter Stone, Deputy Director, CSIRO Sustainable Agriculture Flagship
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Key findings
North Queensland’s Gilbert catchment, comprising an area of approximately 46,000 km2, drains into the
southern Gulf of Carpentaria. Its population of approximately 1200 people is engaged mainly in
pastoralism, but tourism, mining and commercial fishing make important contributions to the economy.
Dryland and irrigated cropping currently occupy less than 0.02% of the landscape.
This report on the Gilbert catchment seeks to:




identify and evaluate water capture and storage options
identify and test the commercial viability of irrigated agricultural opportunities
assess potential environmental, social and economic impacts and risks.

The Assessment acknowledges that locals have insights, skills and aspirations to contribute to development
plans for the benefit of their region, community and environment. Scientific knowledge of the type
produced by this Assessment should complement rather than compete with local knowledge.

Water capture and storage options
Two prospective instream water storages (dams) of significant scale have been identified (Green Hills and
Dagworth dams). When combined, these two dams are capable of delivering to crops approximately
250 gigalitres (GL) of water in 85% of years. The next four most prospective instream dams add relatively
small volumes of water at relatively high cost.
There is more soil suited to irrigation in the Gilbert catchment than there is water to irrigate it. If the most
prospective six instream storages were to exist, it would be possible to irrigate approximately 0.6% of the
catchment’s irrigable soils.
On-farm dams are considered less prospective because of the catchment’s often sandy soils, though there
are locations suited to on-farm water storage.

Agricultural opportunities
Based on the identified water storage and the large areas of potentially irrigable agricultural soils
(approximately 2 million ha), there is the potential for an irrigation development of 20,000 to 30,000 ha
supporting year-round mixed irrigated and dryland cropping. The precise area under irrigation will, in any
year, vary depending on factors such as irrigation efficiency, water availability, crop choice and risk
appetite. A development of this scale is larger than the existing Ord River Irrigation Area, and may be
sufficient to sustain local processing facilities such as a cotton gin or a sugarcane mill. If crops were grown
to their full potential, the regional gross margin of crop production could exceed $60 million/year.
Dryland production is sensitive to the very high year-to-year variability of rainfall in the Gilbert catchment.
Break-even yields of most crops can be achieved only two to three years in ten, which precludes
commercial returns on development costs such as land clearing. If these costs are ‘sunk’, commercial
returns from dryland cropping require that crops approach their full yield potential and that they are grown
only in years when cropping opportunity is high. This can be clearly distinguished at sowing time using
seasonal rainfall outlooks and information about water stored in dams and in soil. Despite these challenges,
dryland cropping is likely to be a component of irrigation development.

Environmental impacts and risks
Irrigated agricultural development has a wide range of potential benefits and risks.
The two most prospective dams would, in the downstream environment, amplify the environmental and
other challenges associated with dry years. Critical environmental processes (such as wetland inundation)
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would not be greatly affected by water extraction in ‘average’ or wet years, largely because the dams
would be located in the middle reaches of the catchment and would intercept a mean 14% and median
20% of flow to the Gulf of Carpentaria. Impacts of reduced river discharges to the Gulf on commercial and
recreational fishing catches are possible but have not been quantified in this study. Large-scale change of
land and water use is likely to require a wide range of regulatory, social and cultural responses, including
consideration of native title implications.
Under the development scenarios examined, the high capital costs of dams and water delivery
infrastructure (approximately $1 billion) precludes economic returns on combined investment in water
assets and irrigated farming. Where third-party investment in water storage and delivery was examined, it
was found that commercial returns on irrigated agriculture are possible when crops approached their full
yield potential – a condition that becomes more probable with experience.

Key deliverables
This report is one of two catchment reports within a suite of products provided by the Assessment to fulfil
its contractual obligations:






Technical reports present scientific work at a level of detail sufficient for technical and scientific
experts to reproduce the work.
Each of the two catchment reports (i.e. this report and another for the Flinders catchment) synthesises
key material from the technical reports, providing well-informed but non-scientific readers with the
information required to make decisions about the opportunities, costs and benefits associated with
irrigated agriculture.
Two overview reports – one for each catchment – are provided for a general public audience.
A factsheet provides key findings for both the Flinders and Gilbert catchments for a general public
audience.

All these products are listed in full in Appendix A.
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Part I Introduction
Chapters 1 and 2 provide background and context for the Assessment and outline the methods adopted to
undertake the work:



Chapter 1 covers the background and context of the Assessment.
Chapter 2 provides a high-level outline of the methods used by the Assessment. This information is
designed to assist in understanding the limitations to – and uncertainty associated with – the
information provided by the Assessment.

Readers will find these chapters provide the context for and critical foundational information about the
Assessment with key concepts introduced and explained.
For a synthesis of the key findings from the Assessment, see page ii.
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