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EXECUTIVE SUMMARY  
Meeting demand for water (purpose of study) 
The Department of Natural Resources and Water (NRW) is developing a 50 year water 
supply strategy for the Wide Bay Burnett (WBB) region. The strategy aims to outline how 
future urban, industrial, mining and agricultural water demand will be met. This study 
examines the demand for water from agriculture, and mining and power generation in 
the Upper and Lower Burnett, Upper and Lower Mary, South Burnett, Monto and Baffle 
sub-regions. 

Data collection methods  
The project used the following methods for collecting information: 

• Literature review - An extensive literature review was conducted that used a 
range of sources such as technical reports on water and land resources and 
Australian and international industry reports. 

• Industry consultation- Interviews were conducted with industry specialists 
including water users and water user industry organisation representatives. 

• NRW and SunWater - Information was collected through consultation with NRW 
and SunWater staff in the WBB region and in Brisbane. 

• Secondary sources - Data was collected from sources such as published material 
from ABS and ABARE. 

• Surveys -Water users and industry specialists were surveyed through a postal 
questionnaire. 

The outcomes of these consultations, and information collected were critically 
reviewed and analysed to provide demand projections for the next 50 years.  

Supply of water 
For each sub-region the total supply of water has been tabulated and this includes 
supplemented and unsupplemented water managed by NRW, recycled water for rural 
use, and capture of overland flows. 

Of the total resource of over 800,000 ML of medium priority water equivalent in the 
entire WBB region, there remains approximately 20% that represents allocations and 
other water that is not currently being used. This assessment is based on current 
allocations - given the impacts of drought (and low announced allocations) there is no 
longer the confidence among many farmers that allocations will return to normal levels 
so would not see that there is any surplus water. 

The largest single resource of unused water is the Paradise Dam where SunWater is yet 
to sell most of its allocation to water users. A similar situation exists with Kirar Weir. There is 
an expectation that water from these storages will be sold as the drought finishes and 
announced allocations improve. Sale of all of the Paradise Dam water could require 
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development of further distribution infrastructure given the capacity constraints on 
systems such as the Woongarra system. 

While recycled water is being used from most of the large urban centres, there is 
capacity for future development and this is expected to occur as the price of water 
increases. Recycled water can represent 25% of the supply of raw water to a town. 

The Monto sub-region appears to have the most limited water resource in the WBB 
region. The South Burnett sub-region is presently facing severe drought-related water 
shortages, however there are local concerns that these water shortages will extend 
beyond the drought. 

Water use efficiency 
Channel distribution systems represent what is probably the only opportunity for 
increased distribution system efficiency; previous studies done on the Bundaberg 
Irrigation Area and Lower Mary Irrigation Scheme have recommendations to improve 
delivery efficiencies. Some of these recommendations may be applicable to other 
irrigation schemes in the WBB region. Should recommendations be carried out that 
reduce losses, the water saved will be available for trading or may be used to provide a 
buffer to maintain water security under drought and climate change conditions.  

On-farm water use efficiency (WUE) is being pursued already. Most new horticultural 
developments install water efficient systems as a matter of course. These can include T-
tapes, micro-jets and drippers. Meanwhile, cane farmers are installing low pressure 
sprinklers and using tapes that have previously been used for vegetables. Closer 
attention to scheduling of irrigation is already occurring. 

There is still much potential for greater WUE in many areas such as in: 

• Greater adoption of WUE irrigation techniques – for instance, winches still 
account for the greatest area of any irrigation system; 

• Use of better manual and automated systems for measuring plant water 
requirements; 

• More timely watering of crops and maximising production through varying the 
rates of water application appropriately to the stage of development of crops; 
and 

• Integrated water supply systems that include detailed modelling of root water 
and oxygen requirements, localised sensing of the stage of growth and timely 
watering. 

WUE typically occurs in response to three factors; more efficient systems are usually less 
labour intensive, increased expenditure on WUE is justified as the price of water 
increases and, many farmers recognise the need for best practice with such an 
important input. All of these factors can be expected to accelerate adoption of WUE in 
the WBB region. Since 1999, NRW, under the Rural Water Use Efficiency Initiative, has 
been working with major rural industries on improving on-farm water use efficiency.  
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Genetic modification (GM) of crops to increase productivity per unit of water is already 
occurring with cereal crops and might be expected to follow with cane and other 
crops. Non GM breeding of cane has produced cane that is more water efficient. 

Regional water demand survey 
A water demand survey was conducted to obtain information from water users on 
topics such as: 

• Current crops; 

• Water use; 

• Water use efficiency; 

• Intentions to continue to farm; 

• Capacity to pay for water; and 

• Succession planning. 

The data collected was sorted against demographic factors such as the system water 
was sourced from and the location of the farms. The survey produced very detailed 
information across all sub-regions. 

Pricing and markets  
Water trading is a relatively recent development in the WBB region. Drought conditions 
have restrained the level of trading in surplus temporary or permanent trades of water. 
The effect of water trading is to increase water use, with water typically moving to 
higher value crops. In addition, producers with a greater need for security buy more 
water than they would need in order to manage potential reductions in water security 
and announced allocations (AAs). 

The regional water demand survey completed for this project asked respondents how 
much they were prepared to pay for water entitlements. As expected, the horticultural 
users indicated the highest capacity to pay and were prepared to pay at average 
levels approaching the current market price. Sugar cane growers had the lowest 
capacity to pay, although individual producers did have a capacity to pay at close to 
current prices. 

Trading will facilitate the take-up of water from Paradise Dam and from Kirar Weir which 
are currently underutilised resources. 

Institutional issues 
The present framework has SunWater as a corporatised government-owned business 
managing the irrigation infrastructure. In other parts of Australia, private businesses own 
and manage regional infrastructure, for example; Murray Irrigation. In other locations 
individual irrigators have installed their own off-stream infrastructure, for example; 
Sunraysia. Infrastructure development by individual irrigators is expected to continue to 
occur in the region and have the effect of increasing demand. 

Climate change 
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Earlier notions that the current reduced rainfall could be wholly attributed to climate 
change have been replaced by a view that the WBB region is undergoing a severe 
and extended drought. Climate change is occurring, but its effects are likely to be 
increasing variability, more frequent major weather events and a reduced average 
rainfall (of typically around 10% over 50 years). Temperatures will increase and with that, 
evapotranspiration. 

Much more will be known in five years and until then, it is worth recognising that the 
impacts of climate change will reduce the water supply, increase the need for water, 
and may take up all, if not more, of the savings gained from water use efficiency. 

Land capability 
In the WBB region, land capability is not expected to constrain demand for water. Most 
sub-regions have been the subject of land capability assessments and these indicate 
that there is more than sufficient land available to use the existing water resource. 
Crops each have particular soil requirements, this needs to be taken into account in 
assessing land capability by sub-region. Incursion of hobby farms into the Lower and 
Upper Mary and the South Burnett sub-regions may make development of larger 
irrigation projects more difficult with higher land purchase costs and greater 
fragmentation of land. 
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Water demand by industry 
A major focus of the study was to investigate the prospects for each the industries that 
presently, or might in the future, use large volumes of water. In summary these prospects 
are: 

Sugar 
Present poor prices for sugar are causing a continuing decline in production and are 
threatening the viability of sugar mills. Against this, the use of rotations with legume 
crops such as soybeans and peanuts is improving sugar viability through improved soil 
condition and offers a greater overall viability. Sugar prices at more than A$ 400 per 
tonne in today’s prices and without further increases in input costs could make sugar 
much more viable. Immediate prospects are for continuing reduction in water demand 
from sugar production. 

Soybeans and peanuts  
Soybean production has increased rapidly in recent years as a break and rotation crop 
and is expected to continue to expand in coming years. Should sugar cane viability 
reduce and soybean prices continue to increase, soybean production has the 
capacity to replace cane given its international market. Rotations with other crops such 
as with cereal crops may be possible. Peanut production in the South Burnett sub-
region has diminished to very low levels, with the Lower Mary and Lower Burnett and 
other areas beyond the WBB region showing similar declines. While per hectare gross 
returns for peanuts have been superior, the crop may not have the easy access to 
growth available to soybeans. In the short and long term, demand for water from 
soybeans and for peanut production will increase. 

Citrus 
Most water use in the Upper Burnett sub-region is for citrus production. The 
overwhelming factor affecting the industry in recent years has been the impact of 
drought on rainfall and announced allocations. A return to more normal conditions is 
expected to see increased water use with the take-up of Kirar Weir water. However, 
growth will depend on increasing exports because the replanted Emerald production is 
coming on to a domestic market that may only be keeping pace with population 
increase. 

Dairy 
Drought and deregulation have reduced the viability of the dairy industry and the 
immediate prospects are for reduced water use, even with a return to more normal 
rainfall. However, much improved milk prices and a looming shortage of fresh milk in 
South East Queensland mean that the future of the industry might see an improvement, 
especially for larger producers who are able to achieve lower unit production costs. This 
could lead to increased demand for water mainly in the Upper Mary, and if announced 
allocations improve, the South Burnett sub-regions. 
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Macadamias 
Starting from a small base, macadamia production in the region has increased to levels 
where it is now one of the major macadamia producing regions in Australia, behind the 
Richmond-Tweed area, which produces over 58% of national production. The WBB 
region is expected to account for most of the future growth in the macadamia industry. 
The rate of growth will depend on expanding export markets and the competitiveness 
of domestic producers over their competitors, particularly South Africa. The 
macadamia industry has a high capacity to pay for water and water demand in the 
industry is expected to grow. While macadamia farms have accounted for much of the 
take-up of cane farms’ water more recently, the industry probably does not have the 
capacity to take up all of the water available from the predicted reduction in cane 
produced. 

Vegetables  
The vegetable industry is mostly concentrated around the Lower Burnett sub-region. 
Tomatoes are the most important crop and the tomato industry is well established. 
Tomato production is largely for a domestic seasonal market. The growth rate for the 
other vegetable crops such as capsicums, potatoes and sweet potatoes is high. 
Production appears to be shifting from water-limited regions such as the Lockyer Valley 
and established farms are expanding their operations. While this present trend is 
expected to continue there is a limit to the size of the domestic market and not all 
vegetable crops can be grown successfully in the region. A number of producers have 
been pursuing export markets with varying long term success. Water use by the 
vegetable industry is expected to increase if announced allocations revert to previous 
levels of reliability. Australia recently became a net importer of vegetables with the rate 
of growth of imports causing alarm in the industry. 

Avocados 
Avocado production has been increasing, mainly for a domestic market that continues 
to grow at rates greater than population growth. Entry of at least one Managed 
Investment Scheme (MIS) into the region may presage future corporate development 
but for the most part, the industry is based on family farms. Avocados are expected to 
provide a steady increase in demand in the region. 

Other tree crops  
Other tree crops such as lychees and mangoes represent a very small part of water 
demand now and are not expected to become a large part of future demand.  

New crops  
Anticipating which new crops might be grown and command a significant percentage 
of water use is a highly speculative activity. Cereal crops are a possibility, though returns 
are presently much lower than for other crops such as cane. Continuing food shortages 
could alter this and make these crops more viable. 

The pace at which GM research is proceeding could mean that the preferred growing 
range of crops could vary to suit the WBB region. 
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Mining and power generation 
In the shorter term minerals production is expected to increase and along with that, 
water demand. However, most proposed mines are either small or have a mine life that 
does not extend beyond twenty years. The largest proposed mine is the Macarthur 
Coal mine at Monto. Of the existing mines, Mt Perry is expected to be out of production 
in 20 years. There is continuing exploration in the region and this could lead to 
development of resources that are not yet recognised. The Tarong Power station is a 
large water user and there is the potential for it to cease operation over the 50-year 
span of this demand study. In 2008, its supply of water from Wivenhoe Dam will be 
replaced with water from the Western Corridor Recycled Water Project. Minerals 
development in the Southern Bowen Basin, which will have access to Glebe Weir and 
the Wondai Chinchilla region (which has coal seam water), is not expected to create 
demand for water from resources in the WBB region. 

Predicting the future  
The report examines three methods of predicting future trends; development of 
scenario matrices, tabulating and grouping major sources of change and the Delphi 
method. No method is intended to deliver hard figures on the future but is used more to 
assess the direction of change. 

The scenario matrix method is useful for assessing the interactive impacts of changes, 
such as climate change and commodity markets. The tabulation approach develops a 
useful checklist of the many influences on demand. The Delphi method was used to 
obtain a consensus on the rates of growth of the main industries and provides useful 
insights on current perceptions of continuing industry viability (See Appendix 2). 

Water demand model and results 
A spreadsheet-based model was developed that allowed an analysis of the impacts of 
a range of factors on the demand for water in all regions. The model includes: 

• Current volume of water allocations and from other sources by sub-region; 

• Anticipated growth rates by commodity or industry; 

• Impacts of changes such as WUE and climate change; and 

• Ceilings established for growth based on land available in each sub-region. 

A number of scenarios were run using the model, including inputs from the Delphi study, 
Psi-Delta’s predictions of maximum feasible growth and most likely growth rates (based 
on a thorough analysis of all data sources considered in the study). The Delphi study 
inputs led to a declining demand for water, largely due to a high rate of decrease in 
the sugar industry. This was most pronounced in the Lower Burnett sub-region. The 
Delphi study respondents are likely to have been somewhat biased by current 
conditions in answering the survey.  

Psi-Delta’s best estimate inputs indicate a short term decrease in water demand due to 
decreasing demand from sugar farmers. The demand from this sector is expected to 
rally somewhat in the medium term due to fluctuations in the price of sugar, but 
continue to decline gradually in the long term, due to the high value of land in the 
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primary growing areas, and the encroachment of urban development. Growth in other 
industries, primarily macadamias, vegetables, tree crops and soybeans is expected to 
be high, but due to the small base that these industries are starting from, it will be some 
time before they are able to take up all of the water available.  

Overall, water demand is expected to grow somewhat over the 50-year study period, 
although it may fall in the short term as the market for water adjusts to changing 
conditions. The Table below illustrates the total estimated regional water demand for 3 
different scenarios for the WBB region from 2008 – 2058, based on Psi-Delta’s best 
estimate.  

Years in the 
future 

Year Most likely1  
(ML) 

Moderate2  
(ML) 

High3 (ML) 

0 2008 581,028 581,028 581,028 

5 2013 561,000 567,000 573,000 

10 2018 624,000 637,000 650,000 

25 2033 630,000 660,000 680,000 

50 2058  630,000*  690,000*  740,000* 

At year 0, water demand values are to the nearest ML. Water demand values are to the nearest 
1,000ML at years 5 and 10 years and 10,000ML at 25 and 50 years. Under each scenario, the 
effect of climate change and efficiency improvements are assumed to be Most likely and high 
priority water is excluded.  

*Water demand may decline between 2033 and 2058 if the Tarong power station closes. The 
power station uses approximately 70,000 ML/yr medium priority equivalent water  (29,270 ML 
high priority water), which may reduce estimated demand for all scenarios by 70,000 ML/yr. 
1  Most likely demand scenario assumes Most likely growth rate for all commodities  
2  Moderate demand scenario assumes Most likely growth rate for all commodities except 
sugarcane, which has a High estimated growth rate to illustrate a recovery in production 
following the current decline  
3  High demand scenario assumes High rates of growth for all commodities  

The general trend in water demand for the next 50 years under the 3 scenarios (Most 
likely, Moderate and High) is illustrated below. 
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Monitoring  
The present study is a major exercise that needs to be repeated relatively infrequently. 
However, annual monitoring of what is eventuating against what was predicted will 
give useful insights on direction of future change. 

Conclusions  
Assessing the true demand for water in the WBB region has been made difficult by the 
effects of the drought in the region. Drought has decreased rainfall, reduced the supply 
of supplemented and unsupplemented water and reduced the viability of the major 
producer industries. Further, poor trading conditions in the main water using industry, 
sugar cane, have suppressed demand from that industry. 

There are a range of changes underway that can have large impacts on the volume 
and nature of demand for water. These changes will need to be monitored over the 
next 5 to 15 years to evaluate their impact on demand. The changes are: 

• Climate change (climatic variability, particularly rainfall) in the WBB region and its 
impacts in competing production areas; 

• Shifts to new farm enterprises in particular sub-regions, such as the movement 
from cane to horticulture in the Lower Burnett and the Lower Mary sub-regions; 

• Water use efficiency on-farm and in the distribution systems; 

• Future announced allocations in areas serviced by infrastructures such as 
Boondooma and Paradise dams and Kirar Weir; 
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• Any worsening in shortages of agricultural commodities; and  

• Australia’s trading role in an increasingly urbanised and industrialised Asia. 



 

26 | P a g e  
 

1.1 

1.2 

1.3 

1 INTRODUCTION  
Purpose and objectives of the Study  

The Department of Natural Resources and Water (NRW) is developing the Wide Bay 
Burnett Regional Water Supply Strategy (WBBRWSS). The strategy aims to describe how 
the urban, industrial, mining and agricultural water demand in the Wide Bay Burnett 
(WBB) region will be met for the next 50 years.  

This study was commissioned by NRW to examine the water requirements for the rural 
sector including mining and power generation in the WBB region. The report outlines:  

• Historical annual rural water use for the whole region, water use by sub-region, 
(where available) and by rural industry;  

• The impact of drought on rural water use; 

• Water management practices; and 

•  Future demand by sub-region and by rural industry.  

Approaches to demand assessment 
The demand for water has many dimensions, however the focus of this study are: 

• Spatial – Demand related to a particular location. With the exception of mining 
and urban uses, it is considered that most individual water users cannot afford to 
build new infrastructure to transport water over distances greater than 20 
kilometres; however this distance could increase as water becomes more 
valuable.  

• Pricing – As has been reflected in recent years, it is assumed that shifts between 
any two water uses will be brought about by the sale of water allocations or 
properties with water allocations and/or temporary trading. Affordability of 
irrigable land is an equally important issue. With a relatively fixed water resource, 
shifts in water demand will be reflected in the pricing of allocations.  

• Volumes - the volume of allocations from supplemented supply schemes is the 
primary measure of volume of water in a region. With the increasing scarcity of 
water this total volume is expanding as more water becomes supplemented and 
water increasingly becomes subject to management arrangements. Water use is 
intensifying as people manage the current dry conditions. As some sub-regions 
have traditionally used a low proportion of their total allocations, the current dry 
conditions are demonstrating they are using more of their water, or transferring it 
to others. 

Data collection 
The demand assessment uses multiple sources of information to collect data on future 
demand and these include: 

• Water user survey – the WBB water demand survey provided input from 315 
agricultural water users on a range of topics including water use, perceptions of 
current and future industry viability and on-farm water use efficiency;  
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• Industry specialists – interviews including focus groups were conducted with 
industry specialists, focusing on industry growth and factors that affect 
continuing viability of the industries; 

• Delphi Study – the study sought the views of various industry experts and leaders 
to assess the future trends for distribution of water use between industries and 
urban growth; 

• Scenario development – this assessed the consequences of a number of joint 
changes such as water use and economy. It also examined the impacts of a 
range of factors that are regarded as having the potential to have real impacts 
on water demand; 

• Commodity assessments – detailed assessments have been made for all 
commodities that, individually, account for greater than approximately 5% of 
current or anticipated water demand; and 

• Literature review and discussions with experts on issues such as climate change, 
water use and efficiency and distribution efficiency. 

The overall approach has been to collect and assess data from a range of sources that 
are relatively independent.  

The data collected focuses on industry assessments. Information collected from industry 
specialists, focus groups and the WBB water demand survey have contributed to these 
industry assessments. For each of the commodities there has been comment on the 
water usage to date and an attempt made to predict what will happen with water 
demand over ensuing years. 

Study Sub-Regions   
The WBB region extends across many land use types, from the south where it abuts the 
urban uses and South East Queensland Water Grid, to the north west near the 
Queensland coal fields. The study area covers three major catchments, adding a level 
of complexity to the demand assessment. These catchments are the Mary, Burnett and 
Baffle. 

The study sub-regions that have been used as the structure for the analysis generally 
follow for the most part the NRW water supply schemes and water management areas; 
however, in this report the South Burnett sub-region combines both the Boyne and 
Tarong and the Barker Barambah water supply schemes and water management 
areas. The seven sub-regions focussed on in this report are outlined in Figure 1.3.1 
below.  
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Figure 1.3.1: The economic sub-regions in the WBB region considered for the report  
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1.3.1 Lower Burnett  
The Lower Burnett is the dominant sub-region in the WBB region in terms of rural water 
demand. While cane is the main irrigated crop, the volume of water used for 
vegetables and tree crops has been increasing rapidly due to the expansion of these 
industries. 

Major water assets in the sub-region are the Paradise and Fred Haigh dams, Ben 
Andersen and Kolan barrages, Ned Churchward and Bucca weirs, many kilometres of 
pipe including a major pipeline to the Isis and an extensive open channel system. 

1.3.2 Upper Mary  
The Upper Mary sub region is a mixed farming area with dairy pasture as the main water 
use. Historically it is an area of relatively high rainfall, demonstrating the lowest water 
use rates of allocations of all sub-regions. Water assets include Borumba and Cedar 
Pocket dams. 

1.3.3 South Burnett 
The South Burnett sub-region covers the Boyne and Tarong and the Barker Barambah 
region. The main use of water in the region is for the coal washing and cooling water for 
the Tarong Power Station. This is a major resource entitlement of 29,270 ML of high 
priority allocation (equivalent to roughly 70,000 ML). from the Boyne River and Tarong 
Water Supply Scheme. Other water use is in irrigated fodder crops and peanuts 
although with the drought, production of the latter is shifting to other areas such as the 
Lower Burnett. Feedlots and piggeries are also major water users in the sub-region. 

Major assets include the Gordonbrook and Bjelke-Petersen dams and the Joe Sippel, 
Silverleaf and Proston weirs. 

While Tarong Power station cooling water requirements are strictly an industrial use, a 
future water resource could come from any reduction in need for water from Tarong 
Power Station. However, the proximity to Wivenhoe Dam means that if this water were 
to become available, agriculture would be competing for water with the South East 
Queensland Water Grid.  

1.3.4 Upper Burnett 
The Upper Burnett sub region is the major citrus growing area within the WBB region. 
There are other crops such as table grapes, other fruit and irrigated pasture. The 
producers have managed to survive over a recent extended dry period, despite the 
low announced allocations in this system. Assets in the area include the Wuruma Dam, 
Claude Wharton, Jones, John Goleby and Kirar weirs.  

The take-up of allocations from Kirar Weir may be a future water source.  

1.3.5 Lower Mary 
In the Lower Mary sub-region, the major use of rural water is for sugarcane. Other crops 
grown include macadamias, peanuts and vegetables. Major rural water assets are the 
Burrum, Isis Junction and Teddington weirs, the Owanyilla and Main Road diversions, 
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Lenthals Dam and the Mary River and Tinana Creek barrages. The Teddington weir is 
used mostly for Maryborough. 

Future water supply could come from making full use of allocations, increased use of 
recycled water and any surplus water left over after urban demand. 

 

1.3.6 Monto (Three Moon Creek) 
The Monto sub-region includes the entire Three Moon Creek scheme, extending 
beyond the southern border of the Monto Local Government Area (LGA) to include the 
Splinter creek confluence. Water use in the Monto (Three Moon Creek) sub-region is 
mostly for irrigated pasture and annual crops and previously, vegetables such as 
tomatoes and melons. The sub-region has the largest water use by mining of all sub-
regions (excluding Tarong coal mine and power plant) and this is likely to continue. 
Monto Minerals has an existing allocation of 3,000 ML. However, the water resource is 
insufficient to provide for the next major mine development; Macarthur Coal’s mine at 
Monto which, in its second stage could take up to 5,000 ML. If this mining project goes 
ahead it is likely to source its water from Fred Haigh Dam in the Lower Burnett. The other 
potential source of water for Monto is water from the Dawson system if the Glebe Weir 
or Nathan Dam is built.  

While Three Moon Creek is the main source of irrigation water for the sub-region it also 
has access to Great Artesian Basin water which, alongside alluvial sources, supplies 
groundwater. Three Moon Creek is a supplemented water supply scheme, which uses 
releases from storages to re-charge the alluvial aquifers in the area. 

Major water assets in the sub region are Cania Dam, Monto Weir and four other smaller 
weirs. 

1.3.7 Baffle 
The Baffle region has the least irrigation of all the sub-regions, with pasture and 
macadamia irrigation being the main uses. The Technical Working Group has indicated 
that there is potential for the agriculture industry to expand in this region, mostly through 
increases in overland irrigation. 

The Baffle Creek region has an emerging aquaculture industry that is based mostly on 
salt-water crustaceans, in particular, the blue swimmer crab. Fresh water is required for 
uses such as topping up ponds, but the volumes per unit of production are not 
expected to be significant (NRW, 2007). However, there are no major irrigation assets in 
the region. Any future increased water supplies may come from greater use of 
groundwater resources, but these are limited and most of the known aquifers are 
located in national parks. Given the rapid population growth in Agnes Water and the 
Town of 1770, use of desalination to service future growth is an option currently being 
considered but sourcing of water from the Fitzroy region is the a likely option.  
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2.1 

2 SOURCES AND SUPPLY OF WATER  
Extensive water infrastructure has been built in the region excluding the Baffle sub-
region. Until the recent drought, rainfall and announced allocations in all regions were 
both reasonably high and reliable. Excluding the impact of the present drought, the 
longer term supply of water in the two larger regions exceeds current demand. Water 
use of supplemented water in the Mary region is reported to be less than 70% of 
nominal allocations in a year of 100% announced allocations (NRW Bundaberg).  

Water security is a critical issue for all farmers, especially horticultural farmers. Low 
announced allocations in recent years have resulted in a changed perception of water 
reliability. This can be expected to reduce the potential for future development. 
Sources and supply of water in the WBB region have been examined here to provide a 
background for demand being assessed in this study. This enables a reconciliation 
between crop water use (including crop areas) and total water volume currently 
available for use.  

Sources and supply of water  
2.1.1 Rainfall  
Rainfall varies across the region with coastal areas enjoying higher levels of rainfall than 
inland areas. Precipitation is still high in inland regions compared with most of the rest of 
Australia. Table 2.1.1 shows rainfall for typical locations across the region with the peak 
month and rainfall in that month. Historically rainfall has been the major source of water 
directly feeding crops. Agriculture was dependent on rainfall before irrigation was 
developed, and crops grown before irrigation (such as cane and lucerne) are less 
sensitive to water deficits compared with other crops now being grown (such as tree 
crops and vegetables). 
Table 2.1.1: Average rainfall by location and peak month of rainfall at selected WBB locations 

Location Average annual 
rainfall (mm) 

Peak rainfall month 
(mm) 

Monto 733 112  February 

Agnes Bay (Bustard Head) 1,151 195  January 

Bundaberg 1,143 206  January 

Childers 1,054 168  February 

Gayndah 764 112  January 

Kingaroy 776 114  January 

Maryborough  1,152 175  February 

Source:  (BOM, 2008) 
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Climate change is expected to reduce the effective annual rainfall and bring more 
extreme climate variability. This will place greater reliance on other water sources 
shown below. 

2.1.2 Supplemented water supplies  
After rainfall, supplemented supplies of water are the largest sources of water and 
require infrastructure such as dams and weirs. This section outlines current sources of 
supplemented and licensed water; that is, water subject to either an allocation or a 
licence where the volume of water available is metered. Table 2.1.2 below provides 
data on supplemented water resources of the WBB region and estimates of the volume 
of water obtained from other sources.
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Sources: NRW, Wide Bay Water, Bundaberg Regional Council, ratios of other supplemented sources from Psi-Delta demand survey 

Note: Monto water use figures are likely to be more as there are some un-metered uses in the region.  

Table 2.1.2: Water resources of the WBB region  
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The table shows all water allocations, including high priority allocations that are 
mostly for urban use, although some Paradise Dam high priority allocations have 
been bought for rural use. The volume of medium priority allocations for urban use 
and sales of high priority water allocations on the temporary water market by some 
municipalities are not taken into account in the above table as the volumes are 
insignificant.  

Current water use is considerably lower than total allocations volumes. In Table 2.1.2, 
the second section estimates the actual volume of supplemented water that is 
currently being used. The main difference between current water use and total 
allocation volumes is the majority of high priority water is held as reserves for towns 
and is not available for rural use. Secondly, approximately 90,000 ML of water within 
Paradise Dam and 17,000 ML of water within Kirar Weir are still available for 
permanent purchase rather than temporary transfer. Distribution infrastructure 
beyond the Burnett River is a barrier to the sale of this water, as are the poor 
allocations in recent years and the subdued conditions in the sugar industry. Low 
current use may also be due to a mismatch between timing of announced 
allocations and crop water requirements or an impact of the drought on farmers’ 
mentality and perception about water use. 

SunWater also sells temporary water allocations (seasonal water assignments). These 
volumes are relatively small:  

Table 2.1.3: SunWater temporary water allocation volumes (ML) 

Water Supply 
Scheme 

Temporary 
transfer  

volume (ML) 

Barker 
Barambah 

445 

Burnett 880 

Mary 4,500 

Source: (SunWater, 2008) 

In sub-regions such as the Baffle, water use may be higher than indicated given the 
lack of data available on water use in the sub-region. Unsupplemented water is 
progressively being supplemented. As this occurs the volume of water it represents is 
anticipated to become more expensive. As the price of permanent water 
entitlements increases, so too will the number of applications to develop what would 
have previously been unsupplemented water. 

Built structures – dams, weirs, channels and associated infrastructure  
SunWater, or SunWater controlled entities, own most of the public water 
infrastructure, apart from small pipelines, that deliver water in the region.  

The dams and weirs in the region with storage capacity of more than 20,000 ML are 
set out in 



 

35 | P a g e  
 

Table 2.1.4 below: 
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Table 2.1.4: Dams and weirs in the WBB region with storage capacity of more than 20,000 ML  

Storage Location Capacity 
(ML) 

System 
 

Ben Anderson Barrage Bundaberg 30,300 Lower 
Burnett  

 

Bjelke- Petersen Dam  

 

Murgon  

 

134,900 

 

Barker 
Barambah 

 

Boondooma Dam  

 

Proston  

 

204,200 

 

South 
Burnett  

 

Cania Dam  

 

Monto  

 

88,500 

 

Monto 

Fred Haigh Dam  Gin Gin 562,000 Lower 
Burnett  

 

Ned Churchward Weir Bundaberg 29,500 Lower 
Burnett 

 

Wuruma Dam  Eidsvold  165,400 Upper 
Burnett  

 

Paradise Dam  Dallarnil 300,000 Lower 
Burnett  

 

Kirar Weir  

Mary Barrage 

Tinana Barrage 

Eidsvold  9,540 Upper 
Burnett  

 

Borumba Dam 

 

Upper Mary 46,000 Upper Mary  

Lenthals Dam Burrum River 28,400 Lower Mary  

 

Future water supplies can be increased by building additional infrastructure such as 
the proposed raising of Jones Weir and of Ned Churchward Weir and the 
construction of Barlil Weir. 
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The other infrastructure in the region includes channels and channel control 
structures and pipelines. The most developed network is in the Lower Burnett sub-
region, where there are 107 kilometres of channels and 529 kilometres of pipelines.  

The building of a pipeline to pump water from the Burnett to Fred Haigh Dam has 
been considered by local irrigators as a project that might improve reliability of 
allocations for the Lower Burnett sub-region. 

2.1.3 Groundwater  
By far the largest groundwater resource is in the Lower Burnett sub-region. The 
groundwater from the Monto sub-region includes supplemented groundwater. 
Records of Baffle sub-region groundwater allocations and their use are limited. This is 
due to the unsupplemented nature of the region. There may already be more than 
1,000 ML being used in this sub-region based on known applications, and could 
increase if low yielding bores, not presently developed, are sourced. 

2.1.4 Water harvesting 
Water harvesting is metered in the Boyne, Upper Burnett, Lower Burnett and Three 
Moon irrigation schemes. The volumes able to be taken are controlled by duration of 
water harvesting events and the rate at which water can be diverted from the 
irrigator pumps as stipulated by the water harvesting licence, as well as volumetric 
limits where these apply.  

Other volumes of water harvesting water are difficult to estimate for a number of 
reasons and in any case is often based on irregular flows in small streams or overland 
flows.  

While in other parts of Queensland such as the Darling Downs, the capture of 
overland flows has been developed as a large if not reliable source of water, there is 
limited capture of overland flows in the Burnett and Mary sub-regions and the 
volume of these flows is not well documented. 

2.1.5 Alternative Sources  
The major alternative source of water at present is recycled water. Recycled water is 
typically produced at the rate of 500-800 ML per annum per 10,000 people so with 
urban growth it will be a continuing source of water. Schemes developed to date 
are at Maryborough, Hervey Bay and Bundaberg. 

Recycled water is used at present mostly for low value added uses. The Western 
Corridor recycled Water project was the first large project in Australia to recognise 
the value of recycled water used to supplement urban potable water supplies. Costs 
of treatment per ML are dropping; therefore, as the demand for water increases, use 
of recycled water in urban supplies becomes more feasible. Recycling of water from 
a town has the potential to provide 25-35% of that town’s total water supplies. In the 
WBB region with enough water to satisfy current demand, recycling may not be an 
early option for urban use, but will increasingly be used for rural water and by the 
middle of the 50-year planning period it might be expected to be used for urban 
use. 

For desalination, the operating cost has been estimated at A$ 1.17/kL (for the Perth 
plant) at the point of production. The Perth plant is probably the least expensive that 
will be built in Australia (Water Technology website).  
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Typical costs of alternative supplies of water are set out in Table 2.1.5 below: 
Table 2.1.5: Alternative water supply projects   

Project Scope Value of project 
and throughput 

Perth 
desalination 

Desalination of water for 
urban supplies  

A$ 387 m 
120 ML/day 

Gold Coast 
desalination  

Desalination of water for 
urban supplies   

$1.3 b 
125 ML/day 

Melbourne 
desalination 

Proposed desalination 
plant  

A$ 3.5 b 
160 ML/day 

Western 
Corridor 
Recycled 
Water Project 

Recycling of water from 
Brisbane sewage 
treatment plant  

A$ 2.4 b 

120 ML/day 

Source: Courier Mail, (AWA, 2008) etc  

Desalination is being considered as a potential resource for use at Agnes Water and 
the Town of 1770 in the Baffle sub-region, but it is improbable that any other users in 
the WBB region are candidates for desalination. This is due either to the demand 
being too far from the coast, or in the case of Bundaberg, Hervey Bay and 
Maryborough, having cheaper alternatives, such as water use efficiency, potentially 
available.  

2.1.6 Distribution efficiency 
Given the emerging scarcity and the increasing value of water, distribution 
efficiency is now receiving much more attention. Section 2.2 discusses on-farm water 
use efficiency in the WBB region in detail.  

Water losses in the channels have been the subject of a number of studies in the 
Burnett region as well as other areas of Queensland.  

The Lower Burnett sub-region is where most savings are achievable and where losses 
are mostly from operational losses, seepage (particularly from micropores in 
channels) and from evaporation or distribution management. Upgrading of 
channels such as by lining channels is expensive but one project is underway at 
present elsewhere in Queensland in the Nogoa McKenzie system. To date costs have 
been met by the sale of water saved from distribution loss, when savings have been 
verified.  

 

GHD recently completed a number of assessments of delivery system efficiencies 
and the potential improvements which could be made to these systems (the SWP 
Distribution System Efficiency Review). These reports indicated that as of 2001, the 
Bundaberg Irrigation Area, which comprises all of the river distribution in the Lower 
Burnett sub-region, was operating at an efficiency of around 80%, while the 
theoretically attainable efficiency was 92%. The study assumed that operating 
efficiency could be increased by approximately 8% (to a total of 88% efficiency). 
This would result in approximately 45% of loss allocations for this region being 
potentially recovered by SunWater, and returned to the system. 
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A similar study was carried out focusing on the Lower Mary region, which indicated 
that overall operational efficiency was approximately 60%, while the theoretically 
attainable efficiency was much higher. The majority of this difference was recorded 
as being from “operational losses” in the Owanyilla system. This includes overflow of 
the system and unmeasured water use, such as stock and domestic use. Assuming 
that much of this water will not be able to be recovered, it is assumed in this study 
that operating efficiency may be increased by approximately 15%, to a total of 75%. 
This would result in approximately 35% of loss allocations for this region being 
potentially recovered by SunWater and returned to the system. 

Stream flow regulation and environmental flows 
The current Water Resource Plan (WRP) and Resource Operation Plan (ROP) 
addresses the often competing needs of rivers as natural systems and as water 
delivery systems. Further research into the volume and timing of environmental flows 
could lead to less water being required for environmental flows but, equally it could 
lead to more water being required. Under present planning principles high priority 
water converted to medium priority water is done under a conversion rates that are 
typically between 2.5:1 and 3:1.  

Losses occur in rivers and over the period of this study, it is possible that increased 
demand for water could favour the reduction of losses by the sealing of known 
major seepage areas. Improved electronic seismology and technology for sealing 
seepage will make this more feasible. 

2.1.7 Flexibility of total water resource 
Transfers are allowed as stipulated in the ROP. Within the ROPs the potential for 
transfer of water from one zone to another is limited before ceilings are breached. 

Shifts of demand between sub-regions may be able to be accommodated in the 
ROPs ten year renewal process. 

Much greater opportunity for transfer can occur with pipelines. Some of the pipeline 
projects that have been considered in the past are:  

• Isis to Hervey Bay pipeline for potable water use in Hervey Bay; 
• Fred Haigh Dam to Monto for coal mine; 
• Paradise Dam to industrial development near Moura; and 
• Paradise Dam to power station. 

2.1.8 Reliability of allocations and water demand  
During the drought, water users have voiced their concerns about the reliability of 
water allocations. Typically, announced allocations start the water year at well 
below 100% and then increase during the year; however, recent history has 
changed this perception due to several years of drought impacting on supplies. 

Water users have adapted to reduced announced allocations in various ways. For 
example: 

• Reducing the area irrigated or reducing the application rate of water (e.g. 
Cane); 

• Buying temporary or permanent water allocations to provide access to more 
water (e.g. Cane and other crops);  
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• Accessing bed sand water, building off-stream storage (in areas such as the 
Upper Burnett); and 

• Making use of other sources of water such as groundwater and capturing 
overland flows (in most areas). 

The recent history of announced allocations has impacted on demand in the 
following ways: 

• A change in perception of the reliability of water; 
• Making the area less viable for growing cane given the need to pay elevated 

prices for access to sufficient water to meet full crop demands; 
• Sale of temporary and permanent allocations from some properties and 

consequent reduction in cane and other crop production; 
• Limiting the expansion of tree production in areas such as the Upper Burnett;  
• Purchase of extra water entitlements for high value crops such as vegetables 

and macadamias; 
• Increase in the introduction of on-farm water use efficiency measures; and 
• Large scale reduction in area of some crops such as peanuts in the Lower 

Burnett and shift of production to other areas with more reliable rainfall e.g., 
peanuts to Lower Burnett and to Northern Territory. 

For the present, the impacts, significant as they are, have not been as great as 
might have been expected. In the main irrigation area, the Lower Burnett, the 
effects of drought have been lessened by the ability to trade water from cane farms 
which are less sensitive to water deficit and have lower returns per hectare to other 
crops with higher returns and that are more sensitive to water deficits.  

As the area of other crops increases relative to cane so too will the difficulty in 
making temporary adjustment. For crops such as macadamias, where Bundaberg is 
seen as offering abundant water compared with Northern New South Wales, this 
advantage might be diminished should low allocations persist. 

Additional longer term impacts of continuing drought (and reduced reliability of 
allocations) might be: 

• Continuing loss of production of some crops to areas with a more assured 
water supply, e.g. cane to areas such as the Burdekin and citrus to the Fitzroy; 

• More rapid conversion of cane country to other crops that provide a higher 
return per ML; 

• Relocation of crop processing, e.g., reduction in number of sugar mills, 
peanut processing shifting closer to main production areas; and 

• Potential for less intensive use of irrigation channels due to low flows and 
consequent higher water losses. 

2.1.9 Water use beyond region  
Water supply in the region could be reduced by demands for water beyond the 
region. The potential demands are: 

 Application Description Comment 
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 Application Description Comment 
 

Fitzroy Basin  Use of water for 
mining  

The region from Biloela 
down the Dawson to 
Theodore is 
experiencing 
development of its 
mining industry, but 
rate of growth may 
slow after present 
development 
completed  

With Nathan Dam 
now likely to be 
built it is unlikely 
that Fitzroy Basin 
become a water 
source. 

Coal growth is 
expected to slow 
given carbon 
concerns 

 

Chinchilla coal 
fields  

Use of water for 
mining and 
power 
generation 

Wondai-Chinchilla coal 
fields are presently 
being developed 

Alternate sources 
of water may be 
available from 
groundwater or 
Condamine water  

Brisbane Grid  Urban use  Present A$ 10 b 
program meets current 
needs but not need 25 
years hence. Tarong 
water may be lost to 
SEQ grid if Tarong is 
decommissioned  

Brisbane growth 
dependent on 
economic 
conditions but 
growth likely, if at 
more subdued 
levels 

Growth in the coal industry and the South East Queensland population are the two 
governing factors in determining how much water might leave the WBB region. Of 
these population is the more likely determining factor. The Queensland Water 
Commission SEQ water strategy sets out how SEQ can be supplied water over the 
next 50 years. Other than Traveston Dam the strategy does not consider use of other 
water resources in the WBB region. However desalination is a major source of water. 
The strategy is unable to be definitive about the longer term but it might be 
expected that the extent to which desalination eventuates is likely to hinge on 
energy considerations, the cost of water and the capacity of people to pay for 
water. 

2.2 On-farm water use efficiency  
There has been substantial interest in water use efficiency in recent years; 
particularly in horticulture. Water use efficiency allows more production from a given 
volume of water. These efficiencies provide those saving water with an increased 
supply of water and from this, might expect to have the effect of reducing demand. 
Given the drought conditions seen in recent years, there is little evidence to suggest 
that the water saved is sold beyond the property. In the future on-farm savings may 
help to buffer farmers from the effects of drought, climate change and changes in 
water reliability. Sales of water as a consequence of water savings might occur with 
more normal announced allocations but is still not expected to be a major 
contributor to total water supplies. There could be the potential for finer tuned 
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releases of water and in a more detailed assessment and measurement of 
environmental requirements. 

Major water savings have already been achieved in the region as is indicated in the 
results of the Rural Water Demand Survey that forms part of this project. Water 
savings techniques include: 

• Replacement of flood and overhead sprinkler irrigation with micro-jets; 
• Replacement of micro-jets with drippers (which has resulted in a 20% 

improvement on macadamia farms); 
• Replacement of flood irrigation with T-tapes ; 
• Replacement of flood irrigation and winches with lateral move and centre 

pivot low pressure sprinklers; 
• Irrigation scheduling based on soil moisture measurement; and  
• Replacement of cane with horticultural crops where, as part of the 

development of properties, water efficient systems are installed as part of 
setup. 

• Controlled traffic for tillage spray and harvest machinery is being pursued for 
a number of reasons such as reduced compression of soil and better plant 
growth but also for water efficiency as plant growth is not as responsive to 
irrigation on compacted land. 

Future water use efficiency improvements can be expected to be at least as good 
as has been achieved to date. This should result from the use of water use efficiency 
methods penetrating each sub-region, and the potential offered by technology, 
agronomy and commercial arrangements. 

There are difficulties involved in investing in higher efficiency equipment. The cost of 
implementation can often be prohibitive. In some cases capital cost is equal to a 
substantial percentage of the value of land being irrigated and the economic 
benefit of the change is limited by the available water supply (Trevor Turner, 
Personal Communication). In some cases implementation of higher efficiency 
equipment will not necessarily result reduced water use; for example, cane growers 
in the Lower Burnett sub-region are unlikely to be able to further reduce water use 
while maintaining economically viable crops (Trevor Turner, personal 
communication).  

Water use efficiency measures can be classified into three categories: wastage 
prevention, water use optimisation, and water use minimisation. 

2.2.1 Wastage Prevention 
Wastage prevention involves the use of irrigation systems which apply water as 
directly as possible to the plant, with minimal water going to groundwater, surface 
runoff, evaporation or weeds. On-farm water reuse to collect the runoff from 
irrigation also falls under this category. Wastage prevention is, in part, a 
management issue, but in many cases a significant change can only be achieved 
in this area through investment in technology, such as dripper or sprinkler irrigation 
systems.  

The Rural Water Demand Survey results indicate that over the next twenty years, 
there is an expectation that there will be a reduction in the use of winches and flood 
or furrow irrigation systems. There will be a corresponding increase in the more 
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efficient methods such as centre pivots and microjets. The actual introduction of 
these methods is expected t be much greater than reported because, as some 
farmers retire, others will take over and either introduce new crops that require more 
efficient irrigation or accelerate the rate of development for existing crops. 

The Survey results indicate that in recent years there has been a strong uptake of 
waste preventing efficiency measures such as mulching and water reuse such as tail 
water recovery. 

Future savings will be made when saving water justifies investment in efficiency 
methods for all crops. Methods that were unaffordable until recently, are now 
affordable and it is expected that this trend will continue. With sugarcane for 
instance, trials have been made with T-tape irrigation and this will become more 
economic as GPS precision sowing becomes more established. Future savings might 
be achieved in: 

• Extension of existing water saving techniques: 
o Low pressure sprinklers for broadacre applications; 
o Replacement of sprinklers with drippers; 

• Hydroponic crops and crops grown in poly houses; 
• Use of drainage water; and 
• Reduction in over-watering through use o f more comprehensive soils 

moisture monitoring. 

2.2.2 Use optimisation 
Water use optimisation is the use of water in a manner which maximises the ratio of 
production to water used. This may include scheduling watering periods to match 
periods of maximum crop water demand. For example, watering sugarcane in early 
December is not generally necessary for the crop to survive, but may significantly 
increase yields. Water use optimisation may in fact increase water use per hectare, 
yet decrease water use per unit of production.  

The WBB water demand survey results show that water use optimisation is a 
commonly used method of improving on-farm water use efficiency. This is thought to 
be due to a number of factors, including the lower upfront cost compared to other 
methods, and the ability to undertake the changes required without greatly 
changing farm business practices. However, research from the Bureau of Sugar 
Experiment Stations (BSES Ltd) indicates that underwatering, crops even in full 
allocation years, is a common practice in the Lower Burnett sub-region. 

Future savings may be possible through actions such as: 

• Improved monitoring of soil moisture; 
• Connection of soil moisture readings to irrigation; 
• Shorter ordering and delivery times for water;  
• Off-stream storage to allow more timely irrigation; 
• Improved assessment of crop water requirements by season and soils; 
• Partial root drying (PRD) , regulated deficit irrigation (RDI) and other 

techniques developed through improved understanding of water 
requirements, yields and plant physiology; 

• Understanding of root-soil interactions, root oxygen requirements and soil 
structure;  
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• Reduced evaporation;  
• Use of computer models for irrigation monitoring that describe complex 

dynamic interactions occurring in soils; 
• Integrating on-farm water requirements with delivery of water; 
• Synthetic and organic mulches;  
• More effective weed control and soil stabilisation; and 
• Controlled traffic on-farm (to reduce soil compaction).  

2.2.3 Water dependence minimisation 
Water dependence minimisation is the choice of water uses (or use methods) which 
minimise dependence on water. Examples include, the choice of drought resistant 
crop strains or crops with short seasons that can be “switched off” during drought. 
Other activities, such as the construction of on-farm dams or the exploitation of 
alternative water sources also reduce dependence on the water supply.  

Water dependence minimisation occurs primarily through the choice of crop grown 
on a farm. Farmers however, prefer familiar crops and the benefits of water 
dependence minimisation may be insufficient to shift them to other crops. 
Nevertheless, in the major regions such as the Burnett the trend is towards more 
water dependent crops such as tree crops. 

Another method by which dependence on water reliability is reduced is through the 
breeding of drought resistant crop varieties. In the future, genetic modification could 
play a major role in reducing the water needs of crops. 

The WBB water demand survey results and other information sources indicate that 
the major predicted change in crop types in the WBB region involves a move from 
sugarcane to a diversity of other crops, including macadamias, soybeans and 
peanuts. This is in fact, a change that is increasing water dependence.  

Vegetable production is likely to increase in the WBB region. Single crops of 
vegetables use less water per hectare than cane, but water dependence might 
increase as multi-cropping becomes more common and the area for high water use 
vegetables such as potatoes increases. 

Impact on water demand  
Most irrigation areas have the land to take up the additional water resource created 
by water use efficiency and as has been mentioned above, most of the water 
saved is expected to be used by the farms, which will make savings as they expand 
or increase their cropping intensity. 

The example of Israel 
Israel is a major agricultural exporter that pays much attention to the use of water 
given the shortage of water resources. Some of the area s in which they are leaders 
are: 

• Demand management – water is priced at up to six times the levels in 
Australia and preference is given to enterprises that use less water, such as 
flowers and not citrus; 

• Poor quality water treatment – desalination unit costs in Israel are the lowest in 
the world and are expected to continue to reduce with research in areas 
such as nanotechnology. High rates of water recycling are achieved; and 
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• Irrigation equipment – Israel has become a leader in irrigation technology 
and is now one of the world’s largest exporters of drippers, irrigation 
controllers and schedulers and other advanced equipment. 

For a number of crops Israel is achieving water usage rates of around half those 
achieved in other countries (Halamish, 2007). 
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2.3 Urban Water Use 
2.3.1 Urban water use within region 
The WBB region is undergoing a period of population growth. The growth regions are 
predominantly the coastal regions of Lower Mary (incorporating Hervey Bay and 
Maryborough) and Baffle (incorporating Agnes Water and the Town of 1770). 
Population growth and an increasing scarcity in the availability of water make urban 
water use an important factor to consider.  

2.3.2 Shift from Rural to Urban Water    
Urban water is only of interest to this study for its potential to bring about a major 
reduction in the volume of water available for rural uses. Originally, it was intended 
to deduct from the available water resource, water that would eventually go to 
urban areas especially to coastal developments.  

NRW is undertaking a separate study that will examine the need for urban water; 
however, preliminary calculations from limited data indicate that at least for the first 
25 years there is no need for transfer of rural water for urban use. Bundaberg 
Regional Council (previously Bundaberg, Kolan, Isis and Burnett) is able to satisfy 
current demand for water with present allocations. If future demand increases or 
resources decrease, Bundaberg Regional Council is able to buy more of the 20,000 
ML Paradise Dam high priority water, which is enough high priority water for 60,000 
households. It is expected that this volume of water will service development in this 
region for the medium term, especially if the rate of urban growth reverts to levels 
seen before the current housing boom. 

Hervey Bay and Maryborough will likely have access to either or both Traveston 
Crossing Dam and the lifting of the weir on the Burrum River so once again urban 
needs may not intrude on rural water supplies. In other medium sized towns such as 
Kingaroy and smaller towns such as Mundubbera, there has been modest growth 
recently but this demand can be met without reducing the rural water supply 
significantly. The primary issue facing these smaller towns is security of water in 
drought conditions. 

The unknown area of urban development is the area Agnes Water and the Town of 
1770 which are expected to grow rapidly over the next 25 years from a relatively low 
base. Alternative water sources will need to be found but resources currently used 
for agriculture may not be affected. However, town water supplies may impact on 
future agricultural development. Choices for this region include; further 
development of what might be low yielding groundwater, extension of the 
infrastructure servicing Gladstone or pipelines from existing catchments such as Fred 
Haigh Dam. Current Queensland Government policy stipulates that no new dams 
be built in the Baffle sub-region. Finally desalination is a further supply option but 
given the cost of this water, it is most unlikely to offer a viable water source for rural 
use. 

It was anticipated earlier that demand for water from urban users would significantly 
diminish the supply available to agriculture. The impacts are now regarded as being 
less significant for the following reasons: 

The two sub-regions of greatest population growth, the Lower Mary and Lower 
Burnett already have good supplies of water set aside. There is 15,000 ML of high 
priority water and 100,000 ML of medium priority water in Paradise Dam that can 
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augment the supplies of the of Bundaberg Regional Council. In the Wide Bay 
Maryborough region there is the possibility of raising the weir on the Burrum River if 
the proposal goes ahead, or the potential to obtain access to Traveston Crossing 
Dam to increase the supply of water to the region. 

Transfers of water from and to the region are expected to occur in the 50-year time 
span of the project. The most likely of these is the connection with the South East 
Queensland Water Grid, either through Wivenhoe (South Burnett) or through the 
Lower Mary.  Further, with the potential building of the Nathan Dam there might be 
the potential for water to be transferred from the Dawson system to say, minerals 
developments, in west of the Monto and Upper Burnett. However, Monto to the 
Dawson is almost twice the distance from Monto to Fred Haigh Dam.  
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3.1 

3 RURAL WATER DEMAND SURVEY 
Overview of the Survey 

3.1.1 Introduction 
A grower survey has been included as part of the rural demand study to obtain data 
from existing users on their: 

• Current use of water;  

• Future use of water; 

• How they have been affected by drought;  

• Expected changes in farming, and; 

• Implementation of on-farm water use efficiency. 

While it was expected that the survey would yield limited information for the much 
longer term of the 50-year ambit of the study, it was expected to collect useful data 
about the shorter term. 

A written survey was mailed to around 2,980 water users with mailing lists obtained 
from the Department of Natural Resources and Water (NRW) database of licence 
holders and direct mailing by industry associations including : 

• Canegrowers in Bundaberg, the Isis and Maryborough; 

• Fruit and Vegetable Growers Association ; 

• Queensland Dairy Farmers; 

• Citrus Growers Association; 

• Peanut Company of Australia   

A stratified sample of 1,300 respondents of NRW licence holders was chosen that 
proportionately reduced representation of licence holders for smaller volumes of 
water. The region of the Mary catchment surrounding Gympie was excluded from 
this sample to avoid confusion between the issues from this study with those of the 
Traveston Dam proposal.  

The 1,680 surveys distributed by industry groups were sent to all members in the 
subject area. Each industry association has a high proportion of all producers as 
members - typically at least 80% and higher in the case of Canegrowers.   

Some of the issues arising from the survey results are: 

• Volume of water demand will remain - Sugarcane will remain as the most 
important irrigated crop at least for the next 10-20 years and there are other 
crops that can be expected to displace use of water by sugarcane; 

• Capacity to pay more for water is affected by developments such as multi-
cropping – especially cane with legumes such as peanuts and soy beans and 
vegetables - and by the anticipated continuing growth of high value crops. 
Anticipated changes in property ownership will also improve the capacity to 
pay. 

• The recent drought has had a significant psychological effect on water users 
in the region, and rainfall over the next few years will decide the future of 
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many marginal growers. This said, many water users appear to have adapted 
to the difficult drought conditions and the majority see reduced water 
availability as a continuing reality. Most have introduced water use efficiency 
measures on farm and more will continue with these. 

The primary purpose of this survey was to identify short to medium term trends in the 
most significant industries in the region, from the point of view of the water users 
themselves. The results are one of a number of important factors in the analysis of 
water demand in the region. Other inputs include interviews of major industry 
groups, focus groups and a Delphi study into future changes in water use in the 
region. The results from all of these sources, in addition to an extensive literature 
study were used to validate the results of the survey. 

3.1.2 Survey area 
The area surveyed included the Wide Bay, Burnett and Baffle regions. Questionnaires 
were sent to all sub-regions but given that water use is higher in sub-regions such as 
Lower Burnett and less in sub-regions such as the Baffle Creek there were differences 
amongst sub-regions in the number of questionnaires distributed. Some potential 
respondents received more than one survey, e.g. those that were groundwater 
licences and cane growers but these respondents were asked to complete only one 
survey. 

NRW licensees upstream of Gympie on the Mary River did not receive questionnaires 
directly, but industry group questionnaires were distributed – these represent the 
larger water users in this region. 

3.1.3 Methodology 
Survey questions (see Appendix 1) were developed to provide data about current 
practice and future intentions of water users and to provide sufficient demographic 
data to make comparisons between different groups of growers.  

Demographic items used were: 

• property area, and area of land irrigated;  

• source of water;  

• property location, and; 

• type of crops grown. 

Areas of interest in the survey were: 

• Changes in type of crops grown;  

• Impacts of drought such as changes in water use and production;  

• Irrigation methods and water use efficiency measures on farms;  

• Water trading; 

• Future of farms;  

• Industry issues.  

The survey questions used include items used previously in Psi-Delta for similar surveys 
and others developed specifically for this project. 
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3.2 

3.1.4 Sampling 
Surveys were sent to around 2980 NRW licence holders and all of the members of 
each of the major industry groups. NRW licence holders were surveyed on the basis 
of a stratified random sample that was biased towards larger water users, i.e., 10% of 
users with licences of less than 100 ML, 50% of users with licences of under 200 ML, 
67% of users with licences under 300 ML and the rest with licences of greater than 
300 ML. NRW licensees with licences of less than 10 ML were not surveyed, as the 
content of this survey was not applicable to such small users.  

Rural water users not surveyed included beef cattle, pig and cereal farmers (unless 
they held NRW licences). These water users are relatively few in number and few use 
water for irrigation. Overall, their total water use is low relative to the total resource of 
the region.  

Other water users not surveyed were urban users, industry and mining businesses. 
These water uses are considered separately elsewhere in the report and data 
collected from direct interviews – the form of the survey questionnaire was unsuited 
to these users.  

Water users who are not at present using supplemented water, such as 
unsupplemented groundwater users or those who capture overland flows, were not 
included in the survey except to the extent that they were covered by industry 
groups. This was due to the lack of information available for contacting these users. 

While the questionnaires were sent to a high proportion of water users by water use, 
the response rate represented 11% of questionnaires sent. However, the sample size 
was sufficient for a study of this nature. The responses provided invaluable 
information that could be used to supplement information gathered through an 
extensive literature review. As with any survey that surveys less than the total 
population, the concern might be the extent to which those responding represent 
the total water user population being surveyed.  

The respondents of the survey can be expected to be biased toward the larger 
water users – fewer than 10% of small bore water users received a questionnaire but 
most large water users did. Psi-Delta experience is that larger and more progressive 
water users tend to respond at a higher rate than smaller or less progressive water 
users. It could be argued that the larger more progressive users will have a more 
significant stake in the future than the smaller water users so deserve to have more 
input. Psi-Delta experience also shows that these users tend to provide higher quality 
data, due to greater knowledge of their industries. 

However, in most respects the distribution of respondents appears to track other 
independent measures such as the proportion by sub-region and the proportion by 
industry. Appendix 1 discusses this in more detail. 

Analysis of results 
3.2.1 Division of regions 
For the purpose of the analysis of results the whole region was divided into seven 
sub-regions based in part on source of water but also on economic activity in each 
region. These regions follow for the most part the NRW Water Supply Schemes, 
except that Monto is expanded and Barker Barambah along with Boyne upstream 
of the Boondooma Dam wall is included in the South Burnett sub region. Upper 
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Burnett includes both the Upper Burnett WSS and the Boyne River WSS downstream 
of the Boondooma Dam wall. 

The LGAs pre and post amalgamations, river reaches and groundwater areas 
included in each sub-region are set out below in Table 3.2.1. A number of LGAs have 
been dissected by these sub-regions, to ensure that the catchment boundaries are 
not significantly overlapped. 
Table 3.2.1: Description of study sub-regions  

Sub- 
Regions 

LGAs included 
(pre 2008 

amalgamations) 

LGAs included 
(post 2008 

amalgamations- 
regional 
councils) 

River reach 
included 

(including 
tributaries) 

Groundwater 
region 

Lower 
Burnett 

Burnett, 
Bundaberg, 
Kolan, Isis, 
Biggenden, Perry  

Bundaberg, Part 
of North Burnett  

Burnett River 
downstream 
of the 
Paradise 
dam tail 
water, Kolan 
River and 
Gregory 
River 

Coastal 
Burnett GMA 

Upper 
Mary 

Maroochy 
(partial) Kilkivan 
(partial), 
Cooloola 

Gympie  Mary river 
upstream of 
AMTD 
160km 

No 
managed 
groundwater 

South 
Burnett* 

Murgon, Wondai 
(partial) 
Kingaroy 
Nanango 

South Burnett  Boyne River 
upstream of 
Boondooma 
dam wall, 
Barker Ck, 
Barambah 
Ck upstream 
of South 
Burnett LGA 
boundary 

No 
managed 
groundwater 

Upper 
Burnett 

Eidsvold, 
Mundubbera, 
Gayndah,  

North Burnett  Burnett River 
between 
Paradise 
dam tail 
water and 
Splinter Ck 
confluence, 
Boyne River 
downstream 
of the 
Boondooma 
dam wall. 

Mulgildie 
Subartesian 
Area south 
of the Three 
Moon Creek 
WSS 
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Sub- 
Regions 

LGAs included 
(pre 2008 

amalgamations) 

LGAs included 
(post 2008 

amalgamations- 
regional 
councils) 

River reach 
included 

(including 
tributaries) 

Groundwater 
region 

Lower 
Mary 

Hervey Bay, 
Woocoo Tiaro 
Maryborough  

Fraser Coast  Mary River 
downstream 
of AMTD 
160km, 
Burrum river 

Cooloola 
Coastal 
Sandmass 
(partial) 

Monto Monto Part of North 
Burnett  

Three Moon 
Creek, 
Splinter Ck . 
Extends 
south as far 
as the 
Burnett river, 
Splinter 
Creek & 
Three Moon 
Creek 
confluence. 

Three Moon 
Creek, 
Monto 
Subartesian 
area, Cattle 
Creek 
Subartesian 
area 
(minor)_and 
the northern 
part of the 
Mulgildie 
Subartesian 
area 

Baffle Miriam Vale Gladstone  Baffle Ck, 
Deepwater 
Ck and 
Littabella Ck 

No 
managed 
groundwater 

*Note: the boundary between the South Burnett region and the Upper Burnett region bisects 
the Boyne River & Tarong WSS at the wall of the Boondooma dam. This separates water for the 
Tarong power plant from that used for agriculture. 

3.2.2 Presentation of results 
For most items in the survey, results have been presented against one or more of the 
demographic items.  

The presentation of results follows a format of figures followed by the following text: 

Interpretation – main points from each figure  

The message – the underlying message from the data  

Comments – any shortcomings with the data or possible misinterpretations. 

3.3 Demographics 
3.3.1 Area irrigated  
The area irrigated by respondents is shown below in Table 3.3.1.  



 

53 | P a g e  
 

Table 3.3.1: Area irrigated and land available for irrigation (WBB water demand survey 
respondents only) 

 Total 
Area 
(ha) 

Developed 
for 

irrigation 
(ha) 

Irrigated 
area (ha) 

Area that 
could be 

developed 
(ha) 

Potential 
Increase 
in area 

Lower 
Burnett 

29,169 21,080 19,475 3,039 14% 

Upper 
Burnett 

29,801 2,375 1,619 2,924 123% 

South 
Burnett 

18,779 1,892 890 847 45% 

Monto 16,596 1,425 405 293 21% 

Lower 
Mary 

8,727 4,587 4,416 1,203 26% 

Upper 
Mary 

6,225 2,207 1,969 801 36% 

Baffle 294 148 146 56 38% 

Total 109,591 33,714 28,920 9163 

 

Some of the points of note are: 

• While the Lower Burnett has the highest ratio of land developed for irrigation 
there is still 14% of land that could be developed. Lower Burnett land is of high 
value so might be expected to be close to fully developed. 

• The Upper Burnett has a relatively large area that could be developed. Low 
water allocations and poor returns over the last few years for citrus have no 
doubt impacted on capacity to expand but if either of these adverse factors 
were reversed there is the potential for significant expansion. 

• The South Burnett does offer prospects for expansion but once again has 
been constrained by low announced allocations in recent years. Should 
Tarong Power station be de-commissioned in the next 50 years then there is 
the potential for this water to be used for agriculture; however, the proximity 
of Tarong to Wivenhoe makes this prospect unlikely. 

• For both Monto and the Upper Mary, given the lower intensity of farming in 
these areas it could be expected that more land could be available for 
expansion of irrigation. 

• For Monto, the low water availability may be the cause for the low irrigated 
area, compared with the total area available for irrigation.  

3.4 Water Supply 
Respondents were asked to nominate the water resources they used and as might 
be expected given the actual distribution of water resources in the region, the Lower 
Burnett dominated.  
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The data from surveys indicates that significant volumes of water are obtained from 
unsupplemented systems (e.g. Elliott River) or from other sources (e.g. capture of 
overland flows). Comprehensive information about water allocations is available 
from NRW records.  

The extent to which these additional sources might supplement known sources of 
water is not ascertainable from the data. However, with over 20,000 ML of water 
sources from respondents who represent only about 20% of the supplemented 
resource, it might be that unsupplemented and other sources might potentially add 
at least another 100,000 ML to the available water resource. Water supply is 
discussed separately in this report.  
Figure 3.4.1:  Distribution of allocations for survey respondents only  

 
Interpretation • The majority of responses, by allocated volume, are 

from supplemented schemes, with a smaller 
volume from un-supplemented surface water, 
groundwater and other sources.  

• There are surface water allocations in the Monto 
region; although these are closely linked to 
groundwater allocations/ licenses.  

• Groundwater use is recorded for the South Burnett 
region, even though there are no managed 
groundwater resources in this area. 

• Lower Mary has only supplemented surface water 
allocations. 

• By far the majority of supplemented surface water 
and groundwater is in the Lower Burnett sub-region. 

The message Total volume of water resource held by all respondents in 
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the Lower Burnett was more than double the volume for 
all other respondents. 

Comments The proportion of the total water resource held by 
respondents in a particular sub-region varies e.g. around 
30% for Lower Burnett groundwater but less than 10% of 
the Mary (see Appendix 1).  

 

3.4.1 Supplemented systems 
Respondents were asked for both their water allocation volumes and the average 
volume that they had used per year over the last five years. An approximate 
average of the end of season percentage announced allocations, averaged over 
the past five years is included to examine the degree to which water allocations are 
being used. 
Figure 3.4.2: Allocations and five-year average annual water use per supplemented system 
(WBB water demand survey respondents only) 
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Interpretation • Of the survey respondents, the majority (by 
volume) source water from Lower Burnett schemes 
- Isis, Gooburrum and Woongarra  

• Lower announced allocations for some of years 
covered will have impacted on water used. 

• Some areas such as Lower Mary always use less 
than the total resource available.  

• Buying of water to transfer into another scheme 
impacts on Burnett systems where high ratios of 
water use to total allocations occur e.g. John 
Goleby. 

• End of season announced allocations have been, 
on average, quite high over the last five years for 
the systems in the Bundaberg WSS and the Mary 
River (Upper and Lower) WSS; however, water use 
in these systems remains significantly below 
allocated levels.  

The message In recent years water use is well below total allocations in 
the Lower Burnett and Lower Mary regions, despite end of 
season allocations being at or close to 100% over this 
period. Low use could be due to the (late) timing of 
announced allocations.  

Comments Some supply schemes have only a small number of 
respondents, therefore results may be biased for these 
schemes. 

End of season %AAs do not always indicate that water is 
practically available to water users. High percentage 
announcements may in some cases occur after the peak 
watering times, with the result that much of this water may 
go unused. 

3.4.2 Unsupplemented systems 
Due to many un-supplemented allocations still being area based (hectares) linked 
to land, it is not possible to make the direct comparison between water use and 
allocations as displayed above. 

The total volume of water available to survey respondents was about 7800 ML. 

3.4.3 Groundwater systems 
Most of the groundwater in the region is in the area south of Bundaberg and this was 
reflected in the survey responses. The volume supplemented groundwater held by 
respondents at more than 30,000 ML was more than four times the volume of 
licensed groundwater. The largest volume of unsupplemented groundwater was on 
the Stuart River area at 3,500 ML but this appears to exceed the stated sustainable 
yield for this source of 500 ML/yr (Australian Natural Resources Atlas). This may 
indicate confusion on the part of the survey respondents as to the zoning of the 
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groundwater regions included in the survey, some other inaccuracy in the survey 
data, or an inaccurate assessment of sustainable yield. 

3.4.4 Other water sources 
Around 12,800 ML of water was reported to have been gathered from water sources 
other than those listed in the survey. These included items such as on farm dams, 
small tributaries and overland flow harvesting. Some respondents also put 
groundwater bores as a source in this section, which may have been referring to 
shallow bores. 

3.4.5 Comment  
The water resource data in the survey was included to provide demographic items 
against which splits could be made in analysis of other responses. As might have 
been predicted, the resources controlled by survey respondents are concentrated 
in particular areas such as the Lower Burnett and therefore are of less value for 
statistical analysis. 

 

3.5 Crops grown 
Figure 3.5.1: Area under irrigated agriculture: Sugarcane and other crops (WBB water 
demand survey respondents only) 

 
Interpretation • Most irrigated agriculture (by land area) is situated 

in the Lower Burnett region (including Bundaberg 
and Childers). More than two thirds of this is 
currently under sugarcane 

• A significant agricultural industry also exists in the 
Lower Mary region. Greater than three quarters of 
this is currently under sugarcane. 

• Only three responses were received from the Baffle 
region, indicating that very little agriculture occurs 
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here. 

• Sugarcane is not evident in any of the ‘inland’ 
regions. 

The message Sugar dominates irrigated agriculture in the region and 
most is grown in the Lower Burnett. 

Comments Only a limited number of surveys were sent to the Upper 
Mary region, so results for this region may not be 
accurately represented. 

 
Figure 3.5.2: Percentage by crop of total area under irrigation – current and future predictions 
(WBB water demand survey respondents only) 

 
Interpretation • Sugarcane is by far the most significant land use in 

the WBB region at present. Macadamias, 
vegetables, pasture and annual crops (grains, soy 
beans etc) are all approximately equal as a very 
distant second. 

• Sugarcane is predicted to occupy approximately 
14% less land in 2018. It will nonetheless remain the 
dominant crop in the region. 

• Macadamias, Soy and Peanuts are predicted to 
show some growth in land area occupied. 

• Omitting those respondents who did not answer 
the second half (prediction) of this question, overall 
land area under agriculture is predicted to reduce 
by 11%. Most of this reduction results from 
respondents indicating a reduction decline in cane 
area but not specifying what the land will then be 
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used for. 

The message Sugarcane is the dominant crop in the region: therefore 
the predicted changes in the sugarcane industry will have 
a very significant effect on the water demand. Sugar is 
expected to remain the dominant crop in the area. 

Comments A number of respondents were not able to make 
predictions about their future cropping arrangements. The 
results from these respondents were omitted from Figure 
3.5.2, as it is assumed that these respondents (or their 
farms) will in fact continue growing crops of some 
description.  

Not all of the large vegetable farms were able to be 
captured by the survey. This may explain the low growth 
predictions by the vegetable industry. 

Some of the reduction in area under agriculture may be 
explained by the encroachment of urban development 
onto farmland in the Bundaberg region. 

 
Figure 3.5.3: Distribution of crops grown across sub regions (WBB water demand survey 
respondents only) 

 
Interpretation • The Lower Burnett region dominates all forms of 

vegetable growing, as well as macadamias, 
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avocadoes, sugarcane and its associated crops, 
soybeans and peanuts. 

• The Lower Mary region is the only other significant 
sugarcane region and also produces soy beans 
and peanuts. It appears that soy beans and 
peanuts are more important relative to sugar in the 
Lower Mary region than in the Lower Burnett region. 

• Upper Burnett dominates citrus production, and 
also produces mangos, some annual crops and 
pasture. 

• The South Burnett, Monto, and Upper Mary regions 
all produce largely grains and pasture. These crops 
appear to be evenly distributed among the 
regions. 

• The Baffle region has almost no agriculture. 

The message Lower Burnett and Lower Mary are the most significant 
regions for producing high value crops, with the exception 
of citrus production in Upper Burnett. 

Comments Response rates from the different industries may vary, with 
the result that some crops may be over or under 
represented. 
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3.6 Effects of drought 
3.6.1 On farm changes 
Change in water use over the past five years 
Figure 3.6.1: Change in water use over the past five years by number of respondents (WBB 
water demand survey respondents only) 

 
Analysis included below Figure 3.6.2. 
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Figure 3.6.2: Change in water use over the past five years by volume of allocations (WBB 
water demand survey respondents only) 

 
Interpretation • Approximately half of the respondents have 

decreased their water use to some degree in the 
past five years, while for the remaining 50% water 
use has not changed or has increased. 

• Slightly more of the responses by water volume 
indicated a decrease in water use, compared to 
results arranged by number of responses. 

• Only a very small proportion of the respondents 
have decreased their water use by more than 50%. 

• Around 25-30% of respondents reported no change 
in water use during the recent drought. 

• Low announced allocations may have forced a 
reduction in water use in otherwise viable industries, 
due to a shortage of temporary water available for 
purchase. 

The message The drought has had a significant effect on water use in 
the region, with around 70-75% of respondents either 
reducing watering or increasing watering (probably to 
compensate for lack of rain, although some of the 
increase may be due to some growth in irrigated 
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agriculture; see Figure 3.6.2) 

Comments Respondents who indicated an increase in water use 
most likely purchased temporary transfer water. 

It is likely that response rates were below average for 
many users who are leaving their industry, and thus high 
level reductions in water use may be underrepresented. 

Water use in the survey sample has been reduced over the past five years by 
approximately 15,000 ML. 
Figure 3.6.3: Change in water use and average volumes of water bought (WBB water demand 
survey respondents only) 

 
Interpretation • Those respondents reporting an increase in water 

use have, on average, bought around 100 ML of 
temporary water and some 35 ML of permanent 
water. 

• Those respondents who reduced water use over 
the last five years have, on average, bought 
considerably less water. 

The message The majority of those respondents who increased their 
water use appear to have done so by buying additional 
water. 
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Comments The number of respondents who purchased water is 
relatively small, and thus a bias may occur. 

Changes in production over the last five years 
Figure 3.6.4: Change in production volume (WBB water demand survey respondents only) 

 
Interpretation Approximately 60% of respondents indicated a decrease 

in production, most by around 25%. 

12% of respondents increased production. 

30% of respondents maintained production levels. 

The message Production has been significantly impacted in the last five 
years. 

Comments It is likely that response rates were below average for 
many users who are leaving their industry, and thus high 
level reductions in production may be underrepresented. 
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Changes in area irrigated over the last five years 
Figure 3.6.5: Change in area irrigated by area (WBB water demand survey respondents only) 

 
Interpretation Around 35% of the irrigated region (by area) is no longer 

being irrigated to its full extent. The degree of reduction is 
varied, mostly between 0-50%. 

Around 45% of the irrigated area is being maintained at 
present levels, while 20% is expanding to some degree. 

The message The area of irrigated land does not appear to have been 
as greatly affected over the last five years as production 
or water use. 

Comments The extent to which irrigation area was increased was not 
specified through this survey. 

It is likely that response rates were below average for 
many users who are leaving their industry due to the 
drought, and thus high level reductions in area irrigated 
may be underrepresented. 
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Views on the drought 
Respondents were asked what the three most important impacts of the drought 
were. Figure 3.6.6 shows the distribution of respondent views as a percentage of the 
total response. 
Figure 3.6.6: Respondent views on the impact of drought (WBB water demand survey 
respondents only) 

 
Interpretation The most commonly recorded impacts of the drought are; 

reduced income, uncertainty about future in farming and 
a reduction in investment in farms. Other effects were only 
recorded by less than 10% of respondents. 

The message The most common impact of the drought on farmers in 
the WBB region is a reduction in income and a lack of 
certainty and security in the farming industry. 

Comments Due to the wide variety of responses and the relatively 
small sample group, splitting these responses amongst the 
various regions is not possible. 
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Figure 3.6.7: Respondent predictions regarding drought conditions (WBB water demand 
survey respondents only) 

 
Interpretation • Approximately two thirds of respondents predict 

that water availability will remain as is (drought 
conditions) or worsen. 

• Large farmers tend to be more optimistic than small 
farmers about water availability, but the majority 
still predict poor conditions. 

The message There is a great deal of pessimism in the region regarding 
water, which is only slightly reduced amongst larger 
farmers. 

Comments Predictions made during adversity tend to be more 
negative than those made during ‘normal’ conditions. 
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3.7 Irrigation and efficiency methods 
3.7.1 Irrigation  
To assess the current irrigation practices and increased adoption of water use 
efficiency, respondents were asked about their current irrigation practices. 
Respondents were also asked to predict what irrigation methods they were most 
likely to be using on their properties in twenty years time. 
Figure 3.7.1: Current and predicted future irrigation methods used (WBB water demand survey 
respondents only) 

 
Interpretation • Currently flood/furrow, above ground tape and 

winch irrigation are the most commonly used 
irrigation systems.  

• Respondents have predicted a reduction in the use 
of flood/furrow and winch irrigation over the next 
20 years. 

• Respondents have predicted an increase in centre 
pivot, microjet and mobile irrigation systems over 
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the next 20 years. 

The message There is an indication that the farmers in the region are 
intending to change to more advanced irrigation 
techniques. 

Comments 20 year predictions tend to have a low reliability; however, 
they are useful for demonstrating intentions. 

3.7.2 Efficiency measures 
Respondents were asked what water use efficiency measures they had undertaken 
on more than 50% and less than 50% of their property. This was intended to 
demonstrate which efficiency measures are practical for wide scale application 
and which tend to be used on a more localised scale. A comparison of the 
efficiency measures undertaken by sugarcane growers and other water users was 
undertaken to demonstrate to what extent sugar, as the dominant industry in the 
region, is involved in water use efficiency on farms, for example, no SDI systems and 
Low Energy Precision Application systems. 
Figure 3.7.2: Current uptake of water efficiency measures (WBB water demand survey 
respondents only) 

 
Interpretation • Mulching and improved manual scheduling are the 

most common ways respondents have 
implemented larger scale water efficiency. Use has 
been made of one of these systems by 30-35% of 
respondents.  

• Automated scheduling and the use of evaporation 
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measurements are more commonly used on a 
smaller proportion of respondent’s properties. 

The message There is a tendency for simpler efficiency methods, such 
as mulching and improved manual control of watering to 
be the preferred method for large scale implementation. 

Comments Many respondents recorded that they make use of 
multiple efficiency methods, with the result that the 
percentages do not sum to 100%. 

Figure 3.7.3: Uptake of efficiency measures in the sugar industry compared to other 
agriculture (WBB water demand survey respondents only) 

 
Interpretation • Improved manual scheduling, automated 

scheduling and tensiometers are efficiency 
measures favoured by sugarcane farmers more so 
than other farmers. 

• Mulching is equally favoured between sugarcane 
farmers and other farmers. 

• Laser grading, recycling and calibration of winches 
are more commonly used in non-sugarcane farms. 
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The message There are only small differences in the efficiency measures 
undertaken on sugarcane farms and other farms, mostly 
relating to the differing nature of the irrigation systems 
used. 

Comments The number of respondents for some categories is 
relatively low, indicating that some results may be biased. 

3.7.3 Barriers to greater efficiency 
Respondents were asked what they saw as the three most important barriers for 
them to implement efficiency measures. Respondents ranked these barriers 1 to 3. A 
voting system was used, which allocated 3 votes to a respondents’ 1st preference, 2 
to the 2nd and 1 to the 3rd. Figure 3.7.4 shows the compiled votes, while Figure 3.7.5 
shows the preferences separated. 
Figure 3.7.4: Major barriers to the implementation of water efficiency measures (WBB water 
demand survey respondents only) 

 
Interpretation The cost of improvements to efficiency is the most 

significant barrier to the uptake of efficiency measures 
amongst the respondents. Long term uncertainty and lack 
of incentives are also significant barriers. 

The message The main reasons for farmers resisting making efficiency 
improvements appear to be cost-benefit based. Many 
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farmers are unwilling to make significant investments in 
efficiency given the risks to their industry and the low 
returns they expect from the investment. 

Comments Understanding is a subjective term, and some 
respondents may consider their understanding to be 
sufficient even though a better understanding may 
improve their ability to achieve greater water efficiency. 

Figure 3.7.5: Barriers to water efficiency: separated preferences (WBB water demand survey 
respondents only) 

 
Interpretation Cost of making improvements and long term uncertainty 

appear to be the most significant barriers, with nearly 100 
stating one or the other of these as the most significant 
barrier to water efficiency. 

The message Cost and certainty of the opportunity to benefit from 
efficiency investments appear to be the most significant 
barriers to improved water efficiency. 

Comments As above. 
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3.8 Water pricing  
To assess the capacity of industries to pay for water, respondents were asked what 
the maximum price they would pay for increased water allocations was (Figure 
3.8.1). This is an important factor in determining the competitiveness of an industry 
where water is a limiting factor. 
Figure 3.8.1: Capacity to pay for water by crop type (WBB water demand survey respondents 
only) 

 
Interpretation • Macadamias have the highest capacity to pay, 

followed by other tree crops, and some vegetable 
crops. Sugarcane has a significantly lower capacity 
to pay than many other crops. 

The message There is likely to be a transition from crops with a lower 
capacity to pay (such as sugarcane, grain and pasture), 
to those with a higher capacity to pay (such as tree 
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crops, macadamias and vegetables), subject to market 
availability and physical constraints. 

Comments Due to the wide variety of crops included in this survey, 
some crop types are only represented by a few 
respondents and thus bias may be evident. 

 

3.9 The future 
Respondents were asked about their predictions and plans for the next 3 and 10 
years, if the drought continues and if water supplies return to more normal 
conditions. This is useful in predicting the rate of change of crop types and farming 
methods in the region. The 3 year predictions are typically more accurate than 10 
year predictions, especially given that some changes, such as ownership changes, 
may prevent respondents from having any input in the longer term. 

3.9.1 Three year predictions 
Figure 3.9.1: Respondent predictions for three years in the future (WBB water demand survey 
respondents only) 

 
Interpretation • Change of ownership of farms in the region is 

expected to be significantly higher if drought 
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continues. 

• Change of crops is also expected to be higher 
under drought conditions. 

• Development plans are around twice as likely to 
proceed with normal rainfall. 

The Message If the drought continues, there will be a significantly 
increased rate of change for farm ownership and crops 
grown, as well as a reduction in development. The rates of 
change for these aspects remain quite high even if the 
drought breaks. 

Comments Many respondents recorded that they will undergo a 
number of different changes, with the result that the 
percentages do not sum to 100%. 

3.9.2 Ten year predictions 
Figure 3.9.2: Respondent predictions for ten years in the future (WBB water demand survey 
respondents only) 

 
Interpretation • Changes of ownership are slightly more likely for 

the 10 year prediction compared to 3 years.  

• Predictions are that more than 20% of farms will 
change hands to the same family and a further 
20% to new owners in the next 10 years. 

• The effects of the drought are significantly less 
noticeable in the ten-year prediction compared 
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with the three year prediction, in that ten year 
changes are similar regardless of rainfall. 

The Message The drought is having impact on farm planning decisions. 

Comments Please note that this graph depicts only those changes 
predicted to happen in 10 years time which were not also 
included in the 3 year prediction. Many of the changes 
which were predicted in three years (such as change of 
ownership) could not practically be counted twice. 

3.9.3 Industry predictions 
Respondents were asked for their expectations for industry wide production levels 
over the next five years (using five categories ranging from positive 25% to negative 
25%). The predictions were averaged to give an approximate average percentage 
change for each industry. 
Figure 3.9.3: Respondent predictions of industry growth (WBB water demand survey 
respondents only) 

 
Interpretation Macadamias are perceived as having the strongest 

industry growth prospects. Vegetables, citrus, other fruit 
and some pasture area also viewed as growth industries. 

Sugar is viewed as a declining industry. 

Dairy is perceived to have negligible average growth 
prospects. 

The Message As some degree of growth is the norm, it is clear that there 
is a great deal of negativity in the region regarding sugar 
and dairy. 
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Comments The industries listed have varying numbers of respondents, 
with the result that accuracy of predictions may vary. 
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3.10 Conclusion 
Demographic results 
The survey results confirm, and are validated by, existing information regarding the 
demographics of the region. These are, in summary: 

• Lower Burnett is by far the largest water using sub-region in the WBB region; 

• Sugarcane is by far the largest industry in the WBB region, and; 

• Lower Burnett and Lower Mary account for the majority of the agricultural 
production in the region. 

Drought 
The survey revealed a number of trends in water use in the WBB region, particularly in 
relation to the recent drought years. Around 75% of respondents either increased or 
decreased their water use in response to the drought, with similar changes in 
production observed. The majority of those respondents who have increased 
watering have done so by buying water. Area under irrigation has not been as 
greatly affected as water use or production levels.  

The most common impact of the drought according to farmers in the WBB region is 
a reduction in income and a lack of certainty and security in the farming industry. 
Water users in the region are generally pessimistic about the continuing security of 
their water supplies. Survey responses indicated that if the drought continues in the 
next three years, there will be a significantly increased rate of farm ownership 
change and changes in crops grown. 

How findings relate to future demand assessment 

Severe droughts can have the effect of causing sudden changes in the nature of an 
agricultural community, in that they can stretch the resources of the existing farmers 
to breaking point. This often occurs for many farmers at a similar time, as many have 
similar resource bases to operate from. The result of this is that large sections of the 
community are subject to change over short periods of time. These changes can 
involve more progressive farmers buying out less successful farms, or can involve the 
introduction of new industries to the region. The survey results indicate that if the 
drought continues for around three more years, a change of this type is reasonably 
likely. 

Water use and allocations 
Overall, volumes of water used in recent years have tended to be well below the 
volumes allocated, even taking into account low announced allocations in some 
years. This is particularly the case in the Lower Mary and Lower Burnett regions. This 
would appear to indicate that a good proportion of water users are regularly not 
making use of their full allocations. The reasons for this under-use are not clear from 
the survey results. 

How findings relate to future demand assessment 

The degree to which water users make use of the allocations they already own is an 
important factor in establishing the future demand for the WBB region. The under use 
which is indicated by the survey in many areas may indicate that water resources 
are presently ample for these regions, or they may suggest that the water goes 
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unused because it is not practically able to be used. This may be, for example, due 
to the timing of allocation announcements not corresponding with crop demand 
cycles. Assessing the potential for this unused water to be used as a resource is an 
important part of the water demand assessment. 

Irrigation methods 
The survey gathered data on the irrigation methods used in the region now and in 
the future. This revealed that irrigators in the region are intending to change to more 
advanced irrigation methods over time.  

Water users displayed a tendency towards using water efficiency measures which 
were simpler in operation, require less labour needs and required less investment. The 
most adopted water use efficiency measure was mulching. The main reasons for 
farmers resisting making efficiency improvements appear to be cost-benefit based. 
Many respondents are unwilling to make significant investments in efficiency given 
the risks to their industries and the perceived low returns they expect from the 
investment. 

How findings relate to future demand assessment 

The efficiency with which irrigators use water significantly affects the water demand 
prediction for the WBB region. If, as indicated in the survey, only some of the possible 
efficiency improvements have been made, then it is likely that water use per unit 
area will decrease in the future. This would result in either reduced demand or 
expanded production, depending on external factors such as industry growth, 
commodity prices and the cost of other inputs. 

Water pricings  
The capacity of each industry to pay for additional water is an indication of its 
growth prospects. The survey found that macadamia nuts, vegetables and tree 
crops all have a higher capacity to pay than sugarcane, the dominant crop in the 
region. There is likely to be a transition from crops with a lower capacity to pay (such 
as sugarcane, grain and pasture), to those with a higher capacity to pay (such as 
tree crops, macadamias and vegetables). These transitions will be subject to market 
availability and physical constraints, particularly water reliability. 

How findings relate to future demand assessment 

The capacity of each major industry to pay for water is a useful indication of its 
viability. Even in an area with no declining crops, there is a tendency for water to be 
bought up by those industries with the greatest capacity to pay for it, changing the 
nature of the service required. In the WBB region, the sugar industry has a low 
capacity to pay for water due to low sugar prices, high costs and high competition 
for land. This means that there will be competition among other industries for the 
land and water currently occupied by sugarcane. The survey reveals that 
macadamia nut growers have the highest capacity to pay for water, followed by 
vegetables. This indicates that growers of these crops are the most likely to be 
purchasing water in the near future. 

Water sales 
The survey gathered data about water transactions in recent years, revealing that 
there is a bias in results towards respondents who are purchasing water. This 
indicated that many who are not using their water (therefore probably not 
producing) tended not to respond to the survey. This is an expected bias, and its 
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effects are most likely limited to a slight under-representation of negative growth 
predictions. 

How findings relate to future demand assessment 

The level of water transactions occurring in the region indicates that the water 
market is acting to correct demand-supply imbalances within the limits set by the 
Resource Operation Plan (for Burnett) or the Interim Resource Operation License (for 
the Mary Region). 

Industry growth predictions 
Most industries in the region are predicted by respondents to have reasonable 
growth prospects for the next five years. The exceptions are sugar, which 
respondents predict to have negative growth, and dairy, which respondents have 
predicted to have nearly zero growth. 

How findings relate to future demand assessment 

Industry growth predictions made by people within the industry itself are a useful 
way of validating predictions of any changes in water demand in the WBB region. 
The predictions of the survey correlate with current understanding of the prospects 
of each industry. 
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4.1 

4 INSTITUTIONAL ARRANGEMENTS, MARKETS AND PRICING  
Commercial issues can be expected to have an increasing impact on rural water 
demand in the WBB region. With increasing scarcity of water there will be greater 
attention to institutional arrangements, markets and pricing. 

Institutional arrangements  
This section examines the extent to which institutional changes in irrigation systems 
might impact on water supply and demand. 

The Wide Bay Burnett region  

The institutional arrangements for rural water in the WBB region are for the most part, 
the same as those that apply elsewhere in Queensland.  

The rural water resource is regulated by NRW and the supplemented water is 
managed by a state government owned business, SunWater. Major dams, weirs and 
channels and other storage and distribution assets are mostly owned by SunWater 
except for Kirar Weir and Paradise Dam which are both owned by Burnett Water, a 
subsidiary of SunWater. The other major exceptions are the Tarong power station 
pipeline and the weirs and recycled water distribution assets owned by Wide Bay 
Water. 

SunWater is a corporatised but not privatised business set up to manage all 
commercial rural water assets in Queensland. It is required by Queensland Treasury, 
its sole shareholder, to maintain an economic return on its assets and as a monopoly 
provider of services is subject to regulation on pricing by the Queensland 
Competition Authority (QCA). 

The current institutional arrangements have been established in recent years. 

Elsewhere in Australia different institutional models apply: 

New South Wales (NSW) 

In NSW there are schemes such as the Murray and Murrumbidgee schemes that 
were previously state-owned but are now owned by irrigators. These schemes buy 
water from the state owned agencies State Water or Murray Water which is part of 
the Murray Darling Basin Commission. 

In other parts of NSW in areas such as the Hunter Valley, there are private irrigation 
districts (PIDs) set up by local irrigators. They also buy bulk water from State Water but 
have been responsible for the building and operation of irrigation assets. 

Private irrigation schemes have also been developed for particular properties using 
water from the Murray Darling and to a lesser extent the Murrumbidgee Rivers. 
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Victoria  

Rural water is controlled by 4 water businesses that distribute water under similar 
arrangements to those in Queensland, where the distribution assets are owned by 
state government businesses. In Victoria, the largest volume of water is being 
purchased from Murray Water which is part of the MDBC. 

Victoria has seen significant development of private irrigation infrastructure to 
provide water to Managed Investment Schemes (MIS) and to large private 
development of green-field sites. This development typically entails large pumping 
stations and pipe systems taking water to newly developed sites adjacent to the 
Murray River. In each case the infrastructure services a single very large water user. 
In the Sunraysia area the volume of water distributed by these schemes, most of 
which have been built in the last ten years, exceeds the volume distributed by the 
two local water businesses; Lower Murray Water and First Mildura Irrigation Trust. 
Irrigators that have developed these systems have eliminated the inconvenience of 
sharing delivery assets with other irrigators. Building of the assets has been tax 
effective with accelerated write-off of expense. 

South Australia  

South Australia has a range of institutional arrangements with the largest schemes 
being run by state owned corporations such as Central Irrigation Trust.  There are also 
customer-owned schemes (e.g. Langhorne Creek and McLaren Vale) and a third 
party, the privately owned scheme at Virginia. 

4.1.1 Institutional changes  
A number of trends could have bearing on future institutional arrangements that 
might apply to the irrigation system schemes in the WBB region.  

4.1.2 Third party access to assets  
The contestability of monopoly positions of infrastructure owners is illustrated by: the 
Sydney Services decision that gave access to the assets of Sydney Water to a 
private business; and the Fortescue Metals Group, bidding in Western Australia for 
access to the rail assets of BHP Billiton and Rio Tinto. 

This allows for the possibility of claims for access to SunWater assets such as dams 
and distribution systems. Any such claim would be complex and likely to be costly 
given the NRW and other regulatory considerations. The impact would be to 
increase demand for water.  

4.1.3 Privatisation and sale of public assets  
While privatisation of water assets has not occurred in Australia, the potential exists 
for this to occur over the 50-year period of interest for this study. Corporatisation of 
water businesses predisposes them for privatisation. Other structural changes such as 
those that have occurred in South East Queensland where the major assets have 
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4.2 

been separated from retail water business further facilitate sale of assets if this ever 
becomes policy. In other parts of Australia there has been part privatisation of urban 
water businesses such as the contracting of major activities (e.g. Yarra Valley Water), 
or contracting of business operations (e.g. SA Water/United Water). 

Privatisation of all or part of SunWater is not expected in the near future but could 
occur in the next 50 years. SunWater is an organisation that is subject to regulation 
and is also required to undertake extensive consultation with its customers through 
Customer Councils and processes such as tariff planning. Under any privatisation of 
SunWater, the replacement organisation might be expected to also be subject to 
regulation such as applied elsewhere in Queensland, to the privatised energy 
businesses. Potential impacts on demand of a privatised organisation might be: 

• Greater incentive to maximise water charges in any year by greater utilisation 
of the water resource – there might be a more active marketing role for the 
business; 

• Subject to regulation, development of more water products, water contracts 
and different tariff structures; 

• Review of “postage stamp”  pricing where this creates a burden in supplying 
a particular area; 

• Potential for multiple providers of a service in any one area, such as electricity 
suppliers in many Australian cities; 

• Investment by these businesses in on-farm assets and willingness to supply 
services on farm. 

4.1.4 Development of new off-river private schemes that reticulate their 
own water 

Such a scheme might establish a land area for a particular crop such as a tree crop, 
buy an allocation from, say, the Lower Burnett or the Upper Mary and then pump 
water either directly for immediate use or to storage. With water costs increasing 
and greater knowledge about irrigation scheduling, this option becomes 
increasingly attractive for new, large developments. Given that total entitlements 
are limited, water would need to be bought from existing entitlement holders. This 
may reduce supply pressure on present existing distribution infrastructure. 

Markets  
The following markets exist for water in the WBB region: 

• Permanent allocation market – this is the purchase of permanent water 
allocations from other allocation holders and then usually transferring water to 
another location, although it is possible to simply hold the allocation without 
using it. SunWater though Burnett Water holds the largest volume allocations 
with the unsold water from Kirar Weir and Paradise Dam.  

• Sale of land with existing entitlements or with the capacity to harvest water. 
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• Temporary - Temporary transfer of allocations is available whereby water 
account holders transfer water to other account holders. While most of this 
market is from irrigator to irrigator, SunWater has appointed a broker to sell 
temporary transfers of water allocations it holds and some town councils also 
sell temporary transfers on a regular basis.  

Any transfer of water is subject to the limitations of the ROP and the distribution 
system. The major impediment to date has been the transfer of water from Fred 
Haigh Dam to properties that are south of the Burnett River. There have been no 
inter-basin transfers to date, however several options have been raised for the 
purchase of Paradise Dam or Fred Haigh Dam water in other basins. 

Future permanent transfers of entitlements will be limited in a number of distribution 
systems by the capacity of the system. This could have the effect of suppressing 
demand in areas such as the eastern extremity of the Isis and Woongarra systems. 

Water markets allow more intensive use of existing water resources. The extent to 
which this has occurred in recent years has been limited by low allocations. In other 
parts of Australia where there are much larger markets for water there is a high level 
of temporary trade at more than 5% of the total market and also a high level of 
permanent trade at levels that have threatened the viability of sub-systems from 
which the water has been traded. 

While there is good participation in water markets in the WBB region, especially in 
the more intensive areas of irrigation such as the Lower Burnet, this participation and 
the total volume traded might be expected to increase when announced 
allocations increase to past levels.  

The effect of the markets is to increase the availability of water, thus providing the 
equivalent of an additional water resource to the region. 
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4.2.1 Changes in markets  
In the next 50 years water markets will develop in a number of ways, such as: 

External investment in water - Already there are external investors looking to invest in 
water and the first funds to do this can be expected to be buying water in the next 
year. They will invest first in the Murray Darling Basin and later are expected to move 
to trade in larger Queensland systems such as the Burnett. Investors are seeking long 
term improvement in capital value with some returns from temporary water trade. 
The impact of external investment in water will be higher prices and much higher 
volumes of water traded. Mature commodity markets can trade the annual value of 
production of that commodity in less than a week. The impact on final demand for 
water will be to accelerate the shift of water use to crops better able to afford 
water, increase pressure on infrastructure providers to allow for easier transfer of 
water and as differentials exist between markets in different basins, increase pressure 
for inter-basin transfers. 

Water products - From a situation only a few years ago, where little thought was 
given to the idea of water products, these now exist and are expected to develop 
in complexity over the next few years. Some of the products might be: 

• Water sharing - Introduction of water sharing arrangements similar to those 
that have been developed for the St George and Macintyre Brook region 
might receive greater consideration as the two major dams in region fill – 
Paradise and Fred Haigh. This arrangement allows water users to carry 
forward allocations, minus losses, on a continuous basis, however with an 
annual resource cap.  

• Derivatives - Although development of derivative products based on water 
entitlement ownership might seem a far fetched concept now, however, 20 
years from now with water much more valuable and much higher levels of 
investment in water, these products could be developed. If this is allowed to 
occur it will introduce volatility in markets and a market that is not grounded 
in actual commodity production. 

• Standard water products - At present there is a concern, mainly amongst 
horticultural producers, that the choice between high priority and medium 
priority water leaves them without a product that matches their needs. Such 
a product would give them greater access to security in years of low 
allocations but without the impost of loss of flow in normal years and the very 
high cost of high priority allocations. In the last year the development of what 
is effectively a two tier medium priority product has made medium priority 
water less attractive. Markets for water have undergone much change in the 
last ten years and in the next round of change, development of new water 
products would appear to be a priority. This becomes increasingly important 
as the higher value crops take over from cane and other crops. 
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4.3 

• Trading of peak flow entitlements – Trading of individual peak flow 
entitlements may occur in channels where there are capacity constraints 
particularly, during peak seasons. 

• Weather forecast and insurance linked products - Better climate and weather 
predictions are also likely to allow development of other products that are 
linked to predicted weather conditions or provide insurance. Insurance has 
already developed a strong market in power generation linked to weather 
such as very hot or very cold weather that will increase power load.  

Water products will be developed as the actual user and investor markets have 
increasingly sophisticated participants dealing in much higher volumes of water. 

New products will increase volume of water trading and demand for water. 

Management of water reserves - Substantial reserves of water exist in the Burnett and 
to a lesser extent the other systems. In the Burnett there are unsold allocations from 
new assets and reserves that are held for high priority urban water. Potential might 
exist to convert these reserves to products that might be different from existing 
products by way of duration of access to water, i.e. less or more than one year, an 
included payment direct to high priority entitlement holders for access.  

4.2.2 Urban purchases 
Following the development of the South East Queensland Water Grid and the 
intended Traveston Crossing Dam, South East Queensland water resources are 
secured for the immediate future. Beyond that there are three main options for 
supply of water; desalination, water from northern rivers of NSW and water from the 
Burnett region. Changes made to existing government assets and regulatory activity 
has been used to date to secure future water supplies however, in the future more 
trading activity might be expected, especially in purchase from rural users of water 
from regions such as the Mary, which abut the Grid. The effect will be to reduce the 
volume of water available to farms. 

Pricing  
The existing water tariff system has been implemented relatively recently but can be 
expected to come under review over the course of the next 50 years. Some of the 
issues likely to be considered (or reconsidered) are: 

“Postage Stamp” pricing - Increasing energy costs, if nothing else, will prompt a re-
evaluation of whether there should be differential tariffs according to factors such as 
energy costs and infrastructure use. Any changes will require fragmentation of tariffs 
and a need for tariffs to respond to changes as they occur; e.g. should all areas 
bear the cost of a major upgrade of Woongarra infrastructure. The impact on 
demand, if there are any changes, will be limited to slightly less demand in areas 
that incur to higher tariffs.  
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Part A and Part B charges – The current arrangement of relatively high part A 
charges has a negative effect in years of low allocations, as costs remain high even 
though limited benefit are gained. It can, however, encourage the use of water in 
the most effective manner available. This situation may prompt a review of the 
pricing arrangements at some point in the next 50 years. Should part A charges 
become a larger part of total charges this will discourage “sleeper” licences and 
theoretically at least, shift demand to more intensive uses. A change of this nature is 
most likely if the intensity of agriculture in the region increases, and competition for 
water is increased. Alternatively, if part A charges become a smaller part of total 
charges, this may encourage the uptake of presently unsold water, such as Paradise 
dam water, even with low allocations. A change of this nature is more likely if 
reliabilities are reduced, or perceived to be reduced, or if the intensity of water use 
in the region is reduced. 

Resource charges – At present there is no resource charge for water; tariffs reflect 
the price of managing the delivery systems. Value of the resource is reflected in the 
price at which entitlements are sold. In mining and timber, resource charges are a 
well established principle but minerals, unlike water are a non-renewable resource. 
Resource charges will reduce demand, especially if they create an impost that 
reduces competitiveness of water users in what are increasingly international 
markets.  
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5.1 

5 DEMAND CONSTRAINTS AND PARAMETERS 
Physical constraints 

In the WWB region, there are various physical constraints on agricultural production, 
the constraints discussed are listed below and range from indirect constraints such 
as climate variability, to the distribution of soil types and topography. Industry in this 
region is based predominantly on agriculture; therefore understanding these 
limitations is of utmost importance.  

• Distribution of soil types  
• The effect of different soil types on agriculture (land capability) 
• Topology of the region and its effects (and limitations) on irrigated agriculture 
• Rainfall 
• Climatic variability  
• Native vegetation 

Queensland’s agricultural sector is a main contributor to the state’s economy, 
currently valued at A$ 11 billion GDP (DPI&F, 2007). It generates employment and 
maintains the state’s sustainable development. It contributes to more than A$ 6 
billion in Queensland’s export earnings. The risks of inappropriate agricultural 
practices or land use are high in this region due to the rapid state of change caused 
by drought and increased climatic variability.  

Rainfall  
Rainfall in this region has conventionally been high; however, there has been a 
decrease in rainfall over the last decade. The mean rainfall (and relative humidity 
and temperature range) throughout the region has been outlined in the table 
below.  

Town 

Mean 
maximum 

temperature 
(°C) 

Mean 
minimum 

temperature 
(°C) 

Mean annual 
rainfall (mm) 

Bundaberg 26.7 16.3 1142.6 
Monto 28.0 11.0 689.7 
Childers 26.9 15.5 1,054.4 
Gayndah 28.2 13.6 763.2 
Maryborough 26.9 15.3 1,150.0 
Nanango 25.4 10.4 783.1 
Source: Bureau of Meteorology, 2007 

The mean rainfall and the spread of the rainfall throughout the year play a large 
part in the composition of the agricultural industry in a region. The South Burnett 
Region, incorporating Nanango, has seasonal rainfall that is quite variable so a 
diversification in crops is necessary to maintain economic viability. The impacts on 
rainfall patterns are highlighted by the Bundaberg and South Burnett regions below. 

Native Vegetation 
The WBB region sits under the Southeast Queensland Bioregion Regional Vegetation 
Management Code. This legislation requires land owners and farmers to apply for a 
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permit to remove native vegetation from their land. Under the code a farmer needs 
to submit an application underlining the reasons for clearing of native vegetation on 
the land (DNRW, 2007). This may lead to a decrease in the speed of expansion of 
crops and other agricultural lands. 

This section sets out the factors that each affect demand for water in all sub-regions. 

5.1.1 Climate change 
Potential climate change impacts on the WBB region are difficult to predict as most 
data derived from modelling tends to cover much larger areas and in any case the 
predictability from the various models is still improving. The changes may also have 
additive impacts. Changes that might be expected in the WBB region are; 

• Increased variability in weather conditions including high frequency of major 
weather events such as drought and storms; 

• Higher temperatures; and 

• Reduced rainfall – it is not possible at this stage to predict how much rainfall 
will reduce but best estimates by NRW and the Queensland Climate Change Centre 

of Excellence at Indooroopilly would indicate a reduced rainfall of around 10% in 
the catchment and water use areas of the WBB region by 2056. If the 
reduction is at this level then other impacts could have a much greater 
impact on agriculture and water demand, particularly variability. 

While forecast have been made of average changes across Australia or across 
Queensland these are averages and lack the specificity to predict what will happen 
in the WBB region. The region appear to be close to the cusp of change with areas 
north of the WBB region less affected and regions south more affected.  

Some of the Australia-wide and Queensland-wide impacts are set out below. 

Climate change will affect the agricultural industry as mean temperatures rise (with 
more warm days and fewer cold days predicted), rainfall decreases, atmospheric 
carbon dioxide (CO2) rises and as extreme weather events, such as drought, 
flooding and fire becoming more frequent. The strong drying trend that Central 
Coastal Queensland has experienced over the past 50 years is projected to 
continue. As rainfall declines and temperatures increase over the next 25 years, 
there is a possibility of increased drought events. It has been predicted that warmer 
and windier conditions over the next 25 years could increase evaporation by as 
much as 18%, thus reducing soil moisture. This change will have impacts on crop 
cultivation and tilling practices (LGAQ, 2007). 

In a public discussion paper prepared by the Queensland Government it was 
estimated that the annual average temperature in the State could increase by up 
to 2°C by 2030 and up to 6°C by 2070 (EPA, 2007). Another example of climate 
variability is shown in a slight increase in cyclone intensity, thought to be linked to 
rising temperatures. If this trend continues, maximum wind speeds could increase by 
5-10% by 2050 (EPA, 2007).  

Whilst higher atmospheric CO2 concentrations may lead to increased plant water 
use efficiency this may be counterbalanced by higher temperatures and decreased 
water availability.  
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With decreased rainfall and the rising price for water, there will likely be a transition 
from low value crops (e.g. sugarcane, grain and pasture) to higher value crops, such 
as macadamias, tree crops and vegetables. At the same time, growing of less 
water-intensive crops will become a more attractive option.  

In terms of demand for water the effects of climate change on the rest of Australia 
need to be considered. For instance the Murray Darling Basin is the major food 
producing area of Australia. If as a consequence of climate change there is a 
reduction of available water in this region; leading to less efficient food production, 
other areas in Australia will need to make up the deficit.  

Agricultural enterprises such as dairy and rice may shift to areas with higher current 
rainfall or that will be less affected by climate change. 

Below is a summary of the potential impacts of climate change on selected major 
commodities: 

Sugarcane 
The most important agricultural crop in the region is sugarcane, and as a water 
intensive crop, climate change is likely to have detrimental impacts on the 
profitability and viability of the industry in the future. In the drought declared areas of 
Bundaberg for instance, it is forecasted that the severely reduced water allocations 
of 2007-08 will lead to lower irrigation and a 650,000 tonne fall in the region’s cane 
production to around 2.8 million tonnes. Cane yields will be poor, below average 
quality and more susceptible to disease (ABARE, 2007). Drought stressed cane is 
more prone to sugarcane smut rendering affected crops less viable. Water stress is 
leading to infected cane being found in areas that were smut free before January 
2007 (ABARE, 2007).  

BSES is working on producing varieties of cane that use less water but those 
produced to date may need further development to achieve better resistance to 
smut. (Personal communication BSES) 

To cope with climatic variations, a shift to crops such vegetables which have a 
shorter growing season, or crops that can withstand lower total water, could occur . 
A mix of crops with cane may be more viable and result in more efficient use of 
limited water supplies. Projected climatic indicators can be used to plan the best 
time to plant or harvest to ensure maximum yield from the crop (Deuter, 2007). More 
efficient irrigation systems can be implemented that will be beneficial to the crop 
yield and efficient water use.  

Macadamias 
Macadamia nut plantations are a water intensive. As a result, the effects of drought 
are affecting the harvest of kernels. Climatic variations such as cyclones can be 
detrimental to the yield, as they destroy crops and infrastructure, for example, in 
areas effected by Cyclone Larry in 2007 the yield of macadamia was 2.0% lower 
than expected (DPI&F, 2007).  

Peanuts 
Peanuts are one of the most drought-tolerant of all grain legumes; however, 
sustained water stress can be detrimental to the quality of the crop. Most of the 
peanuts grown in the Burnett region were traditionally produced under dryland 
farming systems; however, drought has made these areas no longer viable. This has 
led to problems in stability of supply for local and international markets. Peanut crops 
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grown under water stress are more likely to develop aflatoxin contamination, which 
results from toxin production from the Aspergillus fungus, and is the result of plants’ 
defences being weakened by moisture stress (Wright, 1998). Loss of soil moisture due 
to climate change could lead to a greater risk of the spread of aflatoxin 
contamination and increases the risk of disease in livestock animals, which often 
occurs when failed crops are baled for hay. This has a carry-on effect due to the 
increase in use of hay in feeding crops during times of drought (Wright, 1998). 

There is a view that the current drought in the South Burnett may be protracted and 
may be a result of climate change and therefore lead to a permanent reduction in 
peanut production from the region. The Peanut Company of Australia is shifting 
production to the coastal sub-regions and even to Katherine in NT to obtain 
production from areas with greater water security. 

Dairy 
Dairy is an important sector within the WBB region and climate change could have 
wide ranging effects on profitability and animal health. A direct impact would be 
felt through heat stress on animals, which can have a number of negative impacts 
including reduced milk production, decreased reproduction rates and an increased 
risk of clinical mastitis (Jones, 2000). Indirect impacts of climate change on the dairy 
industry will be the increased reliance on purchased fodder due to soil compaction 
and loss of moisture. 

The largest potential change for dairy is expected to be grater production in the 
Upper Mary region given likely more severe climate change impacts in the Murray 
and Goulburn valley production areas. 

The impacts of climate change could be very detrimental to many of the important 
agricultural industries in the WBB region. The issues raised above highlight the need 
to diversify water supplies and implement efficient management and use of water in 
order to adapt to climatic variability, climate change and other supply risks. 
Increased frequency of storm events may require that citrus crops be netted – this 
will be a significant new expense. 

Citrus  
Citrus crops are very sensitive to water supply and water shortages have limited 
expansion of production in the Upper Burnett. Should the current drought be 
extended and the effect of climate change lead to further reductions in rainfall and 
irrigation water then the industry could be threatened and production shift to areas 
with more reliable water supply. 

Vegetables 
Bundaberg was seen as an area with much superior water security than other areas 
such as the Lockyer Valley or the Werribee area in Victoria. To the extent that 
climate change reduces the availability of water then other production areas such 
as Bowen and Ayr become more attractive despite the additional transport costs. 
Increasing frequency of sever weather events will favour shift in production to poly or 
glass houses thus reducing water demand but also reducing the competitiveness of 
the region. 

Mining and power generation 
As coal is the main mineral mined in the region and the largest single use of water in 
the region is cooling in a coal fired power station, the impact of climate change will 
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most likely lead to a reduction in demand for this sector. This reduction will occur as 
alternatives are found to steaming coal and alternative sources of energy are 
developed. Further reductions will take place with as coal power stations utilise air 
cooling systems. 

5.1.2 Land capability and physical constraints 
Land capability 
The land area available to agriculture is estimated in the Land Resource Bulletin, a 
set of publications prepared by NRW which document a series of studies into the 
capability of land against physical constraints and the suitability of land for growing 
certain crops. This information has been used to provide estimates of the land area 
available to agriculture in the WBB region, by sub-region (Figure 5.1.1 and Table 
5.1.2). This section details the methodology, main findings and limitations of this data. 

Methodology 
Land resources in the WBB region have been extensively studied and reported in the 
Land Resource Bulletin. In general, each of these reports details the land use, 
resource availability and land degradation, specific to a Study Area. The reports also 
provide a land capability and suitability analysis, which estimates the land available 
to agriculture and certain crops. This is based on studies of soil and crop types 
measured against physical limitations. Twenty Land Resource Bulletins have been 
reported for Study Areas within the WBB region (please refer to Table 5.1.2). The 
arable land area based on these studies has been estimated by the following 
methodology: 

• The study area in each Land Resource Bulletin was compared to the 
corresponding Psi-Delta sub-regions. 

• The amount of arable land in each Bulletin was aggregated for each Psi-
Delta sub-region.  

• In the studies where only the area suitable to certain crops were provided 
and not a general arable land category, the area suitable to growing a base 
crop (sugarcane) was considered. 
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Figure 5.1.1: Estimated total arable land area in the WBB region (NRW), Land expansion 
prediction (WBB water demand survey) and current land use (ABS analyses) 

 
Table 5.1.1: Estimated total arable land area in the WBB region (NRW), Land expansion 
prediction (Wide Bay Burnett water demand survey) and current land use (ABS, 2008) 

Psi Delta Sub-
Regions 

Arable land area 
(ha) 

Current land use 
(ha) 

Land expansion 
prediction 

(ha) 

South Burnett 94,100 18,741 27,174 

Lower Burnett  110,023 65,007 74,108 

Upper Burnett  6,543 4,421 9,859 

Upper Mary  36,246 23,387 31,806 

Lower Mary  48,362 14,423 18,173 

Baffle   3,611 2,027 2,797 

Monto  No data 3,754 4,542 

Source: Adapted from NRW Land Resource Bulletins, WBB water demand survey and ABS, 
2008 

Figure 5.1.1 and Table 5.1.1highlight the discrepancies in estimated total arable land 
available between data sources.  

The “Arable land area” column of  
Table 5.1.1 refers to the estimated total area of arable land available for agricultural 
development estimated by NRW. The “Current land use” column estimates the 
current land area occupied by the dominant crops (including sugarcane, citrus, tree 
crops, vegetables, soybeans and pasture) in each sub-region (ABS, 2008). The “Land 
expansion prediction” column estimates the area of currently owned farm land that 
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can potentially be expanded, based on the findings of the WBB water demand 
survey. Please note that there is no arable land estimation for Monto, due to the lack 
of sufficient data.  

Table 1.3.1 indicated that the total area of arable land in the Upper Burnett is less 
than the potential land expansion estimates; this is due to the Land Resource Bulletin 
for Gayndah, one of the major agricultural areas in the sub-region, having no area 
data. 

Interpretation • Most agricultural activity is occurring in the Lower 
Burnett sub-region. The Land Resource Bulletin 
studies show that there is still a large amount of 
arable land available for further development 
here. The WBB water demand survey; however, 
predicted that only a marginal area can be 
expanded by farmers. This suggests that there may 
be other limiting factors on expansion, such as 
available infrastructure and access to water. 

• There is also a large area of arable land available 
in the Lower Mary and South Burnett sub-regions, 
where current land use is lower. Again, the WBB 
water demand survey predictions show very 
modest potential for expansion, indicating the 
presence of other constraints. 

• The Baffle and Upper Mary sub-regions seem to be 
approaching their arable land limits, suggesting 
that there is little room for further expansion. The 
“Land expansion prediction” for the Upper Burnett 
sub-region may be too optimistic, as expansion will 
ultimately be limited to the available land. 

The message The amount of arable land in a sub-region is a major 
constraint to further agricultural development. The arable 
land data from the Land Resource Bulletin suggest that 
there are few land constraints in the South Burnett, Lower 
Burnett and Lower Mary sub-regions, while Upper Mary, 
Upper Burnett and Baffle are approaching their limits. 

Comments When interpreting the arable land data it should be noted 
that this is only an approximation of the available land, 
based on information available through the Land 
Resource Bulletin (please refer to the methodology 
section for further detail). 

The limitations in the data available are summarised below: 

Geographical Overlap  

In some cases the Study Area surveyed by Land Resource Bulletins did not correlate 
with Psi-delta sub-region boundaries. In studies where there was an overlap between 
one Study Area and two sub-regions, or where the boundaries extended beyond 
the WBB study region, the land area was excluded from analysis. 

Insufficient Data 
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Due to the nature of the Land Resource Bulletins not all sub-regions used for this 
study have had the same level of analysis. This discrepancy is due to the Study Areas 
used by NRW ranging from small agriculturally significant areas, typically closer to 
rivers and available water resources, to large areas with a broader focus. This 
inconsistency in data availability between sub-regions made the task of estimating 
total arable land difficult, as for example, in the Monto sub-region there was no data 
available on arable land.  
Due to the problems outlined above, many Land Resource Bulletins were not used in 
the study. The Land Resource Bulletins considered in the analysis are detailed in 
Table 5.1.2.  

Data Inconsistencies 
The definitions of arable land in the land resource studied vary. This is a result of the 
difference in scopes, authors and resources available at the time of study. To 
address this, the land area with the fewest physical constraints has been considered 
arable. 
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Table 5.1.2: Land Resource Bulletin for the WBB region and data sources 

Land Resource Bulletin Psi-Delta 
(sub-regions) Study Area 

Code Study Area 
Date Reference  

ABS South Burnett- part 
1 1983 

SBT South Burnett 
Agriculture 2001 South Burnett 

BRCL Coalstoun Lakes 2000 

Vandersee et 
al, 1983 

ABN North Burnett- part 
3 1999 

BAB Bundaberg Area 1998 
CBW Childers 1997 Lower Burnett 

ABC Burnett Region-part 
2 2002 

Donnollan, 
1998 

Wilson, 1997 

BRRL Ceratodus Auburn 2002 
ARD Auburn River 1991 
BRRL Gayndah Perry 2000 

CIS Ceratodus Area 
Eidsvold 1989 

IBM Inland Burnett 1993 

Upper Burnett 

MGR Mundubarra 
Gayndah Riparian 1996 

Zund, 2004, 
Tucker, 1996 

GCL Gundial Curra 2004 
Upper Mary MRC Curra to Imbil Mary 

River Catchment 2004 
Zund, 2004, 
Collin, 2004 

HBC Hervey Bay 1985 
MBS Lower Mary 1989 

MHB Maryborough 
Hervey Bay 1999 Lower Mary 

MTL Maryborough Tiaro 2001 

Macnish, 
1985 

Wilson, 1999 
Zund, 2004 
Loi, 1998 

Baffle MVK Miram Vale Kolan 2004 Donnollan et 
al, 1998 
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5.1.3 Water transport costs  
Water transport costs limit the extent of irrigation but with rising costs of water as an 
asset and higher value production it becomes more viable to transport water. 
However as water utilisation increases, such as on the Mary River where there is little 
distribution infrastructure, new distribution infrastructure is expected to be built. 
Building of water transport infrastructure will be favoured as the cost of water rises 
faster than the cost of water infrastructure as is illustrated in the hypothetical curve 
shown in Figure 5.1.2. 
Figure 5.1.2: Hypothetical costs of water and infrastructure  

 
In the past the water transport infrastructure has been built almost exclusively by 
state agencies. This is expected to change with most future water transport 
infrastructure being built by the private sector. Water transport costs are affected by 
the following factors: 

• Distance that water is transported – transport of water even over relatively 
short distances can be expensive, with distances of more than 10-15 km 
making annualised cost significant;   

• Topography – more uneven terrain adds to the need to pipe and pump 
water, pumping costs and in some cases, to increase the pressure rating of 
water; 

• Flow rates relative to annual requirement – high flow rates relative to annual 
demand reduces the cost, meaning that if water transport occurs it may be 
pumped to seasonal storage; 

• The concentration of use at the destination, to achieve irrigation of large 
contiguous areas; 

• Building of distribution infrastructure will increase demand for water and can 
be expected to occur in those areas where there are suitable soils for target 
crops and where there will be reasonable infrastructure construction costs. 

  

 



 

99 | P a g e  
 

5.2 Market related constraints 
5.2.1 Water users capacity to pay 
Water will be directed to growers producing commodities with a higher capacity to 
pay for water. This is typically set by domestic markets, but international markets are 
playing an increasingly important role in growing export industries such as 
macadamias and mandarins. The financial capacity of farmers in certain industries 
in the WBB region is weakened (as discussed is section 6), leaving them at a 
disadvantage in terms of the extent to which they can operate, and of course, 
irrigate. This includes sugarcane, grain and pasture and to a lesser extent, dairy, who 
have relatively low gross margins and high water requirements. There is likely to be a 
transition from such crops to those with a higher capacity to pay, due to higher profit 
margins per ML (such as tree crops, macadamias and vegetables). These transitions 
will be subject to market availability and physical constraints, particularly water 
reliability. The capacity of each industry to pay for additional water is an indication 
of its growth prospects.  

There is a tendency for water to be purchased by those industries with the greatest 
capacity to pay for it, changing the nature of the service required. In the WBB 
region, the sugar industry has a low capacity to pay for water due to low sugar 
prices, high costs and high competition for land. This means that there will be 
competition among other industries for the land and water currently occupied by 
sugarcane. The WBB water demand survey results indicate that macadamia nut 
growers have the highest capacity to pay for water, followed by vegetable growers. 
This indicates that growers of these crops are the most likely to be purchasing water 
in the near future. 

In 2000 macadamias had relatively low gross margins (A$ 1,808/ML) compared with 
selected vegetable crops in the WBB region, such as tomatoes (A$ 10,478/ML) and 
red capsicum (A$ 8,737/ML); however a much greater gross margin than smaller 
crops such as peanuts, soybeans and lucerne, all of which have gross margins of less 
than A$ 340/ML (Ward, 2003). In 2003-04 the gross margin for Australian sugar was 
just A$ 59/ML; a result of low world sugar prices and the strong Australian dollar. 
Australian producers face financial risks from the world sugar prices and exchange 
rate fluctuations.  

5.2.2 Land costs 
Land values in most sub-regions are at record high levels. For expansion of 
production to occur or for new enterprises to be set up, land costs need to be taken 
into account. This inhibits demand for water and in areas such as the Upper  Mary 
(where hobby farms have fragmented land holdings and pushed up prices) and the 
coastal area of the Lower Burnett (where housing development has elevated prices) 
new enterprises are much less viable. This inhibits demand for water. 

5.2.3 Australian population growth 
In the past 50 years Australia’s population has more than doubled from 9.2 million in 
1955 to 21.2 million in 2008. About two thirds of this increase can be attributed to 
natural population growth. Net overseas migration has been an important source of 
growth, however, this is impacted by government policy as well as political, social 
and economic conditions both nationally and internationally (ABS, 2007). Using 
expected fertility, life expectancy and net overseas migration rates, it has been 
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5.3 

estimated that Australia’s current population of 21.2 million will increase to 28.2 
million in 2051 (ABS, 2007).  

The population of Queensland is projected to increase by 77% between 2004 and 
2051, far exceeding the projected growth for Australia of 40% (ABS, 2007). New South 
Wales is predicted to remain the most populous state with Queensland replacing 
Victoria in approximately 2041 as the second most populous state with its share of 
Australia’s population increasing from 19% to 24% over the next 50 years (ABS, 2007). 

This rapid increase in the population of Queensland and in South East Queensland in 
particular (which has shown the highest rate of population growth in Australia), will 
lead to an increased demand on the regions’ natural resources and will increase the 
need for infrastructure development. The demands of the growing population will 
result in an increased need for agricultural produce and in particular locally 
produced fresh milk and milk products. The demand for locally produced milk will 
stem from the impact of transport and production on pricing. Over the last decade 
of growth there have been large scale changes in the region and an increase in 
urbanisation has occurred, with growth in peripheral agricultural areas. With 
increasing population agricultural production in the region will become more 
essential to providing for local and domestic demand (CSIRO, 2007).  

Current estimates of population growth in Queensland project that by 2026 the 
population will have risen from the present 4.2 million, to 5.6 million, and further to 7.1 
million in 2051 (OESR, 2007). This growth rate far exceeds the Australian average 
growth rate of 1.1% per annum. Much of this growth is centred around the south 
eastern region, where, by 2026 it is expected to have grown by an estimated 1 
million, to a population of 4 million (DIP, 2008). The population of this region is highly 
relevant to the WBB region because much of the produce of the WBB region 
services this market. The Water Grid and the associated projects of the Gold Coast 
desalination, WCRWP and Traveston Crossing Dam may provide for South East 
Queensland’s water need for the next 20 years. 

Beyond that the choices are northern rivers of NSW, desalination and WBB sourced 
water. Demand for water in the WBB region will be tightened, and possibly not 
sustainable, if supply shifts to South East Queensland. Given the greenhouse costs 
and high production costs of desalination, WBB water could become an attractive 
option. 

The design, location and delivery of services and infrastructure to support this 
population and associated economic growth will need to factor in climate 
conditions over the next 70 to 80 years.  

External constraints 
5.3.1 Asian growth 
The two most important Asian nations in terms of imports and exports for the WBB 
region are China and India. Each nation is undergoing substantial economic growth, 
and a greater proportion of the population is becoming more affluent. In turn, there 
is increased demand for grain, meat, sugar, dairy and horticultural products as diets 
diversify and wealth increases. 

The Economist’s country briefings suggest that China’s real GDP growth in 2007 was 
a high 11.4% and is expected to slow to 8.4% by 2012. In India, real GDP growth 
should decline from 8.7% (in 2007) to 8% by 2012. In China, rapid increases in 
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demand for agricultural products will test supply constraints. In 2004, around 18.5% of 
China’s population and 44.2% of India’s population was living below the poverty line. 
These percentages will reduce as rapid economic growth continues. According to 
the United Nations statistics division, the population in China is expected to have 
reached 1.47 billion by 2025, and remain at that level until 2050. India however, is 
predicted to reach 1.35 billion by 2025 and continue to grow to 1.57 billion by 2050. 
Other significant importers of commodities produced in the WBB region include 
Singapore and Malaysia. By 2050, Singapore’s population is not expected to 
change, whereas Malaysia is expected to grow by over 60% to almost 38 million. 
Indonesia is also expected to grow. These nations are undergoing economic growth 
albeit at a lesser rate than China and India, which will potentially allow for increased 
exports of commodities such as avocados, sugar and citrus. There will be a large 
scope for increasing volumes of Australian agricultural products to be imported to 
Asia. Economic growth in these regions may however, offset this predicted growth in 
demand for Australian imports, as wealth will bring increased agricultural growth and 
technological sophistication. The Australian fruit and vegetable industry has had a 
loyal market in near South East Asia such as in Malaysia for fruit and vegetables 
often in the face of cheaper produce form other exporters. How much this market 
can be maintained on the basis of the quality of Australian produce is not clear and 
the market premium for Australian produce in newer markets achievable with larger 
volumes of exports is also not clear although HAL is taking active steps to pursue 
these markets. 

However, recent history is that China and other countries are becoming net 
exporters to Australia, particularly with high value added crops such as vegetables . 
How long they continue as low cost producers will be affected by increasing wage 
levels and their ability to meet domestic demand.  

5.3.2 Exchange rates  
The Australian dollar has strengthened more against the currencies of nations 
importing produce from the WWB region, than against the currencies of most of 
Australia’s competitors in these markets. This has made Australian produce relatively 
more expensive in these markets. Many exports; however, are denominated in US 
dollars and here the effect has been to reduce receipts to Australia rather that to 
necessarily reduce demand. 

It is not known for how long the dollar will remain so strong. However, it is now (May 
2008) at the highest level against the US dollar since 1984. Demand is being pushed 
by commodity exports and high interest rates relative to those in other countries. 
Given the increased value of the dollar over the last ten years exports have been 
remarkably resilient. Reduction in value of the dollar which could occur with 
reduced interest rates or a cooling of the commodity export boom will improve the 
viability of Australian export industries. Industries in the WBB region that will benefit 
most are sugar, citrus, dairy and (depending on the scale of the changes) tree crop 
industries. 

Other constraints 
5.4.1 Biotechnology 
There remains much debate over the use of biotechnology in the Australian 
agricultural sector. Benefits include increased tolerance of extremes (e.g. drought 
and salinity), lower on-farm inputs (e.g. reduced chemical use, increased weed and 
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pest control) and higher yields, which in turn, should improve returns for farmers. The 
major risks are the possible mixing of GM with non-GM crops (which will compromise 
market access for crops labelled non-GM) and the potential for pollen to spread 
and for crops and weeds to become herbicide resistant.. The Queensland 
government’s framework, “Developing strategies for GM and non-GM crops in 
Queensland” outlines the stringent control measures that will be taken as new GM 
crops are trialled. Trials are underway in Queensland for several crops, including 
sugarcane (with altered sugar content) and pineapple (with black heart tolerance 
and synchronised flowering). 

Emerging agricultural exporters such as Argentina, Brazil, India and China have 
already adopted gene technology, which is reducing the costs and level of input 
required by farmers to produce substantial yields. 

Research into GM crops for agriculture is extensive, and it may only be a few years 
before certain crops, sugarcane in particular, are introduced into the WBB region. 
For cane, this may boost the industry somewhat as gross margins are likely to 
increase. Crops with higher drought tolerance may have lower water requirements  
or increased production per volume of water, putting these crops at an advantage 
over those with higher water requirements and particularly over those who also have 
a lower capacity to pay. While the adoption of GM crops will provide the above 
benefits to farmers, much will depend on whether Australia’s domestic and export 
markets will embrace change and import these crops. However, the main export 
markets in Asia are already importing GM produce. 

Should GM technology be widely available in the world, its impact could be to 
reduce demand for produce from the WBB region and in turn, reduce water 
demand. However, the scale of the impact is difficult to assess and given the many 
factors increasing demand is unlikely to be an effect large enough to offset other 
impacts. 

5.4.2 Food or fuel decisions 
The production of biofuels, such as ethanol, biodiesel and biogas is increasing in 
response to:  

• climate change; 
• concerns about energy security; 
• rising oil prices; and  
• because of the potential financial advantages for farmers over crop 

production.  

Improvements in technology and the potential for these products to lessen 
atmospheric CO2 have resulted in increased production of crops for biofuel 
production globally (von Braun, 2007).  

Rapid growth in global demand for ethanol has been encouraged by national 
biofuel policies and tax concessions for producers; which has had a positive effect 
on the price of world sugar. The Royal Society 2008 report, Sustainable biofuels: 
prospects and strategies, estimates that ethanol from sugarcane is currently the 
cheapest of the feedstocks for biofuel, and will be even more so by 2050 (Table 
6.2.3). Cane bagasse is also likely to become competitive as a lignocellulose 
feedstock by this time.  

No ethanol goes to biofuel production in the WBB region (see 6.2). Biofuel 
production will place upward price pressure on agricultural industries and is likely to 
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compete with food for land; however, the negative impacts of biofuel production 
on the price and abundance of food is mainly relevant to poorer nations. Using 
vegetables to produce biofuel will likely only be a short term operation, if at all in the 
WBB region. The price of ethanol produced from cellulose is expected to come 
down, which will encourage the production of non-vegetable based biofuels. 

5.4.3 Calamities  
While unlikely to occur, the impacts of calamities should be mentioned briefly. The 
most probable is that of war and severe politic unrest, which is most likely to occur in 
nations with whom Australia does trade, rather than within Australia itself.  

Under a war scenario in any of the regions that compete with Australian exports, 
(e.g. Brazil for sugarcane, South Africa for macadamias, and the EU for dairy 
products), Australia will be at an advantage to cover their share of the export 
market. War or significant political unrest in important export destinations (e.g. China 
who import mandarins), will negatively affect production and returns to farmers. 
However, in the WBB region, most production is for domestic markets and so the 
threat of war breaking down entire production systems is unlikely. The break down of 
trade agreements and changes to tariffs will affect import and export between the 
WBB region and abroad.  

Less likely to occur are volcanic eruptions, particularly in Asia, which will have 
localised, but fairly lasting impacts on production (e.g. future vegetable production 
in Indonesia) as air quality and regional temperatures decrease. There is currently no 
technology to predict volcanic events far enough in advance to help farmers with 
their agricultural planning. Weather events such as cyclones and flooding will also 
have a shorter-term impact on competitive markets domestically and abroad. 
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6.1 

6 FACTORS INFLUENCING WATER DEMAND BY INDUSTRY 
Factors influencing water demand 

This section outlines each of the major industries in the WWB region in terms of their 
water demand. The industries were chosen due to their size and water use demands. 
The industries are examined based on the predicted influences of agronomy, 
commercial, economic, population and technology (as outlined in Table 8.2.1).  

The study of each of the industries is broken down into market forces, production by 
sub-region, pricing, competitiveness locally and internationally and prospects over 
the next 5, 10, 25 & 50 years. The results of this indicated that Lower Burnett is the 
major agricultural sub-region; the main crops in this sub-region are sugarcane, 
vegetables and macadamia nuts. In the Lower Burnett sub-region there is an 
increasing intensity of land and water use through farmers of alternate crops 
swapping land. For instance vegetable producers are using cane crops to provide a 
break crop and cane farmers are using vegetable crops to provide a break from 
cane. The effect of this is to intensify water use with land that might otherwise have 
been fallowed now kept in production. The Monto sub-region has the least 
agricultural production of the sub-regions studied. 

An opportunity exists for Australia to continue to develop a niche market as the 
producer and exporter of superior agricultural produce. This is advantageous due to 
the willingness to pay higher market price for goods that are deemed higher quality, 
an example of this is Australian peanuts, an increasing amount of peanuts are going 
to export as higher premiums can be earned due to their high quality (DPI&F, 2004). 
Developing future markets in regions such as Asia will require maintenance of high 
quality as strict quarantine standards are prohibitive on lower quality produce. There 
has been market development in Asia for Queensland citrus and other tree crops 
such as mangoes (DPI&F, 2008). There is an expanding market for higher quality 
produce as economic growth in the Asian region leads to diversification of diet, 
increased demand for varied produce and an ability and willingness to pay 
premiums for superior imported foods.  
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6.2 Sugar 
Australian sugar production accounts for approximately 4% of total global sugar 
production with Australia being the third largest exporter after Brazil and the 
European Union (EU). Historically cane was not irrigated, but intensified production 
means that sugar now accounts for over half of the total demand for water in the 
WBB region.  

Australia’s sugar industry is widely accepted as one of the lowest cost producers in 
the world; behind, Brazil, the world’s largest producer. In recent years the Australian 
sugar industry has seen much adversity with, for example, vulnerability to world sugar 
prices, crop disease and drought; but it still remains a major national commodity. 
Data from interviews and surveys conducted for this study confirm other sources that 
predict continuing declines in production, reductions in the area sown and a 
reduction in the number of farmers and the size of farms. As a consequence water 
demand for sugar is expected to decline.  

What actually happens in the next 25 years hinges on a number of larger influences 
which have been described below. The more important influences are: 

• Future sugar prices and how they are affected by world demand, exchange 
rates, tariffs and incentives;  

• Bio-fuel production such as ethanol; and 
• Continuing operation of mills in the region. 

6.2.1 Local and international markets  
Production tonnage of sugarcane in Australia has been remarkably stable over 
recent years given the drought, low sugar prices and reduced area of cane in 
regions such as the WBB region and the Ord River. Prices however, which are 
discussed below, have been erratic (Figure 6.2.1). 
Figure 6.2.1: Australian sugar production (Kt) and price (A$/t) 

 

 
Source: ABARE, 2007b 
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The WBB region is a relatively small producer of Australian sugarcane and because it 
relies on refining in Melbourne and Brisbane its production is mainly for the domestic 
market. Economies of scale are much more easily accessed in regions like the 
Burdekin. 

Internationally, Brazil is the market leader for sugar and by far the largest exporting 
country. Australian production is relatively small compared with that of other 
countries such as India, the EU countries and Brazil; however, Australia’s proportion of 
exports to production is second only to Brazil (Table 6.2.1). 

The main importers of sugar are the EU, Russia, Indonesia and Korea. Australia’s key 
international market is Asia; mainly Korea, Indonesia, Malaysia and Japan. There is a 
great deal of potential for market growth as the economies of developing nations 
continue to grow and as diets diversify. 

While Russia is the world’s largest importer, its imports are expected to decline as it 
increases beet production (Perry, Jacenko, & Shaw, 2007). 
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Table 6.2.1:  a) World sugar - main producing and consuming countries 2005  

 Production Consumption

 Tonnes 
(000’s)

Share of 
world 
total

Tonnes 
(000’s)

Share of 
world total

Brazil 28,175 20% 9,750 7% 

EU 21,648 15% 14,361 10% 

India  14,210 10% 19,980 14% 

China 9,826 7% 10,950 8% 

US 7,146 5% 8,955 6% 

Mexico  6,149 4% 5,232 4% 

World  140,676  138,931  

Source: (Hayley & Ali, 2007) 

 
b) World sugar - main exporters and importers 2005  

 Exporters  Importers

 Tonnes 
(000’s)

% of 
world 

 Tonnes 
(000’s)

% world 

Brazil 18,020 38% Russia 4,300 10% 

EU 6,028 13% EU 2,549 6% 

Australia 4,447 9% India 2,135 5% 

Thailand 3,115 7% US 1,905 4% 

UAE 1,980 4% UAE 1,750 4% 

Guatemala 1,497 3% S. Korea 1,652 4% 

Colombia  1,231 3% Malaysia 1,459 3% 

S. Africa 1,000 2% Indonesia 1,450 3% 

Cuba 900 2% China 1,360 3% 

World 47,751  World 45,157  

Source: (Hayley & Ali, 2007) 

 

 



 

108 | P a g e  

6.2.2 Production by sub-region 
The WBB region produces just 13% of Queensland’s production. The three main 
producing regions are the Bundaberg region with the Bingera and Millaquin mills, the 
Isis with the Isis mill and the Maryborough region with the Maryborough mill. There is 
refining capacity attached to the Millaquin mill (David Lawson, personal 
communication).  
Figure 6.2.2: Area under sugarcane production (ha) in the WBB region - 2000-01 and 2005-06 

 
Source: ABS, 2008a 

According to ABS data, between 2000-01 and 2005-06 there was a reduction in the 
area under cane in the WBB region (Figure 6.2.2). Lower Burnett experienced a 15% 
decline and the Lower Mary a 35% decline. Production in the Baffle region has all 
but ceased.  

Mills in the WBB region  
Sugarcane is a bulky product that is unable to be transported long distances. How 
far depends on sugar prices and transport costs. At present an indicative distance is 
70 kilometres. However, rail is cheaper than road especially taking rising diesel costs 
into account. Mills are therefore dependent on the tonnage of cane grown in their 
catchment area. This is more so as prices stay at low levels and milling costs 
increase. 

The history of the region has been one of progressive closure of mills, with the last mill 
closure, Fairymead, having occurred in 2004. Mill closure is a critical issue for water 
demand because if a mill should close its most distant suppliers may no longer be 
viable, causing an abrupt change in land and water use. 

The rule of thumb for mill viability is around 1 million tonnes throughput per year 
(Canegrowers and mill operator, personal communication). Two of the existing four 
mills in the WBB region have a throughput of less than this. 

The Lower Burnett sub-region seems to be most vulnerable to change. With the 
recent closure of the Fairymead sugar mill north of Bundaberg in 2004 production in 
this sub-region has slowed. Although there has been much speculation about the 
continuing operation of Bingera Mill, no public statement has been made about 
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prospects for the mill so it has to be assumed to continue to operate. Due to its close 
proximity to the Bundaberg mill if it were to be the first mill to close it would have less 
impact on the sugar industry. The analysis below focuses on the three larger mills that 
are each regionally based. Bundaberg has the highest production costs in the 
country, costing Bundaberg farmers more than A$ 20 per tonne, A$ 2 above the 
national average (ABARE, 2007). Similarly a recent ABARE survey has also shown that 
almost 35% of farmers in Bundaberg are intending to reduce the area under cane in 
the next 3 years (Figure 6.2.6).  

This leaves three mills and the likelihood that without much improved returns from 
sugar, over the 50 year time span of this study, that at least two more mills will close, 
perhaps even all three.  

Which will close first is a subject of debate to which there is no clear answer. Factors 
that affect viability are:  

 Bundaberg Isis Maryborough 

Throughput and 
capacity to 
maintain cane 
suppliers  

Will be well in excess 
of 1 m tonnes with 
closure of Bingera. 

Shift to other land 
uses in the region 
will take some time 
to reduce 
throughput to less 
than viable levels 

 

Isis is now at 1.2 m 
tonnes and 
growing, with 
growth achieved 
through buying 
farms and taking 
farms from 
outside 
traditional Isis 
region 

  

Maryborough is 
working to lift its 
production to 1 m 
tonnes. 

Own farms provide 
some of the 
throughput 

Distance of mill 
from cane 
producers and 
mode of 
transport  

 

Bundaberg has the 
most extensive rail 
network and a high 
concentration of 
suppliers within 40 
kilometres of the mill 

Isis has a high 
concentration of 
growers close to 
the mill using rail 
but to build 
throughput is to 
attract suppliers 
more distant, 
whose cane must 
be transported 
by road. The Isis 
mill is central to 
the WBB region 

 

Maryborough relies 
on road transport. Its 
collection region 
abuts the SEQ urban 
expansion region  

Condition of 
assets  

 

Bundaberg has 
made improvement 
investments  

 

Isis is undergoing 
an investment 
program that has 
included co-
generation from 
bagasse and 
may go to 

Maryborough has 
made improvement 
investments 
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 Bundaberg Isis Maryborough 

ethanol 
production   

 

Ownership Owned by Belgian 
international sugar 
business. Stable 
ownership over 
extended period 

Owned by 
cooperative  

Owned by growers 
and investors – 
investors may not 
have patience of 
growers nor 
willingness to invest  

This analysis simply provides information on some of the factors that are expected to 
affect long term mill viability. It is likely that mills will close over the next 25 years even 
with improved prices – which mill will close however, is less certain. 

Closure of any mill is expected to reduce demand for water in the short term and 
perhaps in the long term depending on when the mill closes and how much of its 
throughput can be taken up by other mills. It cannot be assumed that the growth in 
water demand for tree and small crops can take up all of the water that might be 
available following a closure.  However, other crops can be expected in the short 
term to fill any shortfall in demand such as soy beans and other fodder crops. 

Using typical yields of 80 tonnes of cane per hectare and water use of 5 ML/ha, 
every 100,000 tonnes of cane no longer in production could reduce water demand 
by 6.25 GL per year.  

With the closure of one of the last three mills possible within the next ten years, the 
viability of mills clearly needs to be monitored in terms of their impacts on water 
demand. 

6.2.3 Pricing  
Sugar prices have a long history of volatility (Figure 6.2.3). The volatility in the price of 
world sugar is influenced by many market pressures including commodity traders 
and the impact of other market distortions such as tariffs and incentives in 
consuming and producing countries. In recent years, the increase in world demand 
for ethanol, increasing consumption in developing nations and legislative changes in 
some key countries, have been the main influences on price. The world sugar 
industry is growing. Stronger demand has come from demand for bio-fuels 
worldwide, growth in the Asian market and a weaker supply from the EU (QSL, 2008).  
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Figure 6.2.3: World Sugar Price  

  
Source: ABARE, 2007b 

The recent recovery in 2004-05 which took prices to more sustainable levels was 
short-lived. At the time of writing (April 2008) there is a further recovery following a 
sharp decline earlier in 2008. Sugar futures for October 2010 are trading at US 15 c/lb 
giving an indicative October 2010 price for sugar of A$ 400/tonne (Canegrowers, 
2007). The current (May 2008) price of sugar is over US 12 c/lb. In 2006-07 Australia 
exported sugar at A$ 368/tonne.  

The EU has recently introduced industry reforms in order to reduce some of the past 
protection for the sugar industry, as a result of the World Trade Organisation ruling in 
April 2005. These reforms have meant lowered market price intervention and quota 
cuts of up to 3.8 million tonnes in 2007 to 2008. They reflect the reduction in sugar 
beet production by the EU, and will again strengthen the price of sugar (Lewis, et al., 
2006). 

Protectionist practices by some nations have also affected the price of world sugar 
over the years. An example of this is the recent introduction of domestic price 
support policies in India, which has stabilised the domestic market but has had a 
negative effect on world prices. The Russian Federation, which is currently one of the 
largest importers of sugar, is also looking at means of increasing their production and 
reducing their imports through higher import quotas. Table 6.2.2 below is a summary 
of the level protection practiced by the major producers and exporters of sugar. 
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Table 6.2.2: Tariffs and Quotas on Key Producing and Exporting Countries, 2002 

Producer Rank Net Exporter Rank Applied Tariff Import Quotas 
(tonnes) 

Brazil 1 1 18 None 

India 2 5 100 None 

EU 3 4 295 85,463 

China 4 Net Importer 66 1,945, 000 

Thailand 5 2 65 13,760 

United States 6 Net Importer 183 1,117,195 

Australia 7 3 0 none 

Source: (ABARE, 2007) 

As sugarcane is a significant feedstock for ethanol, the world market for ethanol has 
considerable impacts on the world sugar market. With steep rises in the price of oil, 
the price of ethanol is also rising. At present, the United States, Japan and the EU are 
the largest importers of ethanol, while Brazil remains the largest producer and 
exporter. The world market for ethanol is growing rapidly but is highly distorted by 
tariffs and incentives under national policies, especially in the US and EU. Such 
distortions have constrained the positive effects that ethanol demand growth can 
have on the price of sugar. Ethanol along with crops used for its production is 
discussed further below. 

6.2.4 Competitiveness locally and internationally  
In terms of competition, Australia as an exporter of sugar is confronted with Brazil 
and the WBB region as a sugar producing region in Australia has stronger 
competitors to its north. By products of sugarcane are produced but sugar is the only 
product that justifies growing the crop. 

On an international level, Brazil remains the leading producer and exporter of sugar; 
the world’s lowest cost producer, with low labour costs and for the present, land 
availability for further expansion. A trend that has been occurring in Brazil, but in the 
future may no longer be regarded as sustainable as sugarcane production has 
expanded into areas previously used for cattle production. This has shifted cattle 
production into newly cleared land. Most Brazilian mills can shift between sugar and 
ethanol production so this provides a flexibility not available to Australia’s older mills. 
While Brazil is presently highly competitive and a price setter for cane, the 
environmental costs of expanding production and of using cane for ethanol 
production may reduce the competitiveness of the industry in the future. 

Russia is also increasing its production rapidly, by 10% per annum for the last 
decade, with the support of its legislative protection. Similarly, India is assisting its 
domestic industry and market through government price support, and China 
controls sales of artificial sweeteners (ABARE, 2007). 

By contrast the Australian sugar industry has no permanent producer support and 
since the main market for Australian sugar is abroad, the industry is subject to world 
prices. In addition, the Australian sugar industry is constrained by physical limitations. 
Much of Australia’s sugar production is “landlocked” by the availability of suitable 
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land and water, which means the industry has limited opportunities  for future 
expansion except in areas like Burdekin or, if it were to resume production, in the Ord 
River. The industry has also suffered significant setbacks recently; including drought, 
cyclone-damage and Sugarcane smut and has thus seen significant reduction in 
the area under cane. 

A major advantage of the WBB region’s sugar industry is that it has the capacity to 
store sugar in port terminals, allowing for a year-round supply. On the other hand, 
gross margins (revenue minus cost of production) for farms in the WBB region are 
competitive with those for other Australian regions. Bundaberg at A$ 7.60/tonne is 
just below the national average of A$ 8.10/tonne (Figure 6.2.4).  
Figure 6.2.4: Gross margins for Australian producers by region, 2005-06  

 
Source: ABARE, 2007a 

Ethanol  
Rapid growth in global demand for ethanol has been encouraged by national bio-
fuel policies and tax concessions for producers. This has had a positive effect on the 
price of world sugar.  

While there has been enthusiastic support for production of ethanol from sugarcane, 
this has been tempered by concerns that ethanol production has its own carbon 
impacts. Growing crops and producing ethanol consumes carbon. Further, ethanol 
production has been contributing to the rapid increase in price in food crops that 
are being displaced by ethanol producing crops that have an artificial price 
support.  

A recent report in The Economist (January 28, 2008) indicated that corn-derived 
ethanol might require as much as 30% more energy to produce than it contains. 
Should this be true then the subsidies available in the US may be reduced or 
eliminated as most ethanol there is produced from corn.  

The Royal Society 2008 report, Sustainable biofuels: prospects and strategies, 
examines the cost of production and carbon impacts of a number of feedstocks for 
biofuels. Cane sugar is rated best on cost of the current food crops used as 
feedstock, and cane bagasse shows much promise as a lignocellulose feedstock.  
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Table 6.2.3 below is taken from The Royal Society paper, the table shows how 
prospective ethanol from cane sugar and from bagasse lignocellulose might be, 
especially if oil prices continue to rise. 
Table 6.2.3: Estimated costs of biofuels compared with the prices of oil and oil products  

Biofuel 2006  
(US 

cents/litre) 

Long-term 
 approximately 

2030  
(US cents/litre) 

Price of oil, US$/barrel 50-80 
Corresponding pre-tax price of petroleum 
products 
 US cents/litre  

35-60 

Corresponding pre-tax price of petroleum 
products  
with taxes included 
US cents/litre (retail price) 

15-200 in Europe and 80 in USA 

Ethanol from sugar cane 25-50 25-35 
Ethanol from corn 60-80 35-55 
Ethanol from beet 60-80 40-60 
Ethanol from wheat 70-95 45-65 
Ethanol from Lignocellulose 80-110 25-65 
Bio-diesel from animal fats 40-55 40-50 
Bio-diesel from vegetable oils 70-100 40-75 

Source: The Royal Society, 2008 

Much research is now directed at alternative feedstocks such as Jatropha, weeds 
such miscanthus and switchgrass and microalgae. Breeding of hybrid crops for 
feedstock is a further area of research. 

Current ethanol production prospects for sugarcane and longer term prospects for 
bagasse (lignocellulose) are very good. However, with no ethanol production 
capacity in place in the WBB region it may be five years or more before it is built. By 
that time the prospects could be improved or, if other research into cheaper 
feedstocks is successful, may not be as positive. Cane bagasse prospects seem very 
good given that it is not a food crop and other options for its use are of a much 
lower value. The Isis mill is already planning to develop co-generation of electricity 
using mill wastes. This project offers an interim alternate use of bagasse for ethanol. 
At this stage it is not known how competitive it will be with any use of bagasse for 
ethanol production.  

Given the recent accelerated growth in the ethanol industry it is too early to tell 
what impact ethanol will have on sugarcane prices given that this also depends on 
what might happen in Brazil with sugarcane and the outcome of reviews elsewhere 
In the world on the efficacy of using other food crops for ethanol. However, 
sugarcane does appear to offer the best prospects of all food crops. 

6.2.5 Prospects 5, 10, 25 & 50 years  
Prospects for sugar over the next 10 years 
In the ABARE Outlook report for 2008 the following projections were made about 
sugar until 2011-2012: 
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• Brazil’s dominance will continue placing downward pressure on prices 
• Oil prices will influence cane prices but US 11 c/lb forecast from 2012-13 
• Decline in beet production in the EU 
• Indian exports will increase sharply in the short term 
• The Russian Federation, the world’s largest importer, will boost its own 

production by 10% per annum 
• Chinese production will grow by an expected 9% in the next five years 
• World production has increased by an average of 2.4% over the last ten years 
• Australian production will experience a small rise in yield  

The recent trend in world sugar consumption is for increased per capita 
consumption in developing nations and a slight reduction in per capita consumption 
in developed nations. World sugar demand has risen as a result of strengthening 
economies in developing nations such as China and India. However, increased 
consumption of sugar alternatives in some western nations, such as corn syrup (corn 
syrup prices are having less impact with more recent ethanol production increases) 
and artificial sweeteners, has had an impact on demand in these countries.  

Figure 6.2.5 provides ABARE projections of Australian production and the price for 
sugar. Whilst production is expected to increase, the export value of Australian 
sugarcane is predicted to drop and stabilise at approximately A$ 900 million from 
2009 until at least 2013. 
Figure 6.2.5: Australian sugar outlook: production (Kt) and export value (A$ million) 

 
Source: ABARE, 2008 

As principally a domestic supplier, the WBB region is still subject to international 
pressures because the Australian sugar industry is heavily subjected to world prices. 
However, the main factors controlling output in the region are more likely to result 
from regional constraints and domestic competition. Cane growers in the WBB 
region have a largely pessimistic view of the future of the industry and survey results 
suggest that sugarcane may occupy approximately 15% less land in 2018. With this 
reduction, which could be a lot more, cane will still be the major user of water in the 
region.  

The Lower Burnett sub-region seems to be most vulnerable to change. With the 
recent closure of the Fairymead sugar mill north of Bundaberg in 2004 production in 
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this sub-region has slowed. The analysis below focuses on the three larger mills that 
are each regionally based. Bundaberg has the highest production costs in the 
country, costing Bundaberg farmers more than A$ 20 per tonne, A$ 2 above the 
national average (ABARE, 2007). Similarly a recent ABARE survey has also shown that 
almost 35% of farmers in Bundaberg are intending to reduce the area under cane in 
the next 3 years (Figure 6.2.6).  
Figure 6.2.6: Sugarcane growers who intend to reduce area sown, by region, 2005-06 

    
Source: ABARE, 2007a 

The gross margin in the Lower Mary is slightly higher than in the Lower Burnett, at A$ 
8.3 compared to A$ 7.6 per tonne, which suggests the sub-region is slightly more 
competitive (Canegrowers, 2007). Additionally, Lower Mary sugar production, being 
processed in Yarra Valley, is targeted at the Melbourne market and thus has more 
potential for expansion, parallel to Melbourne’s income and population growth. It is 
however, likely that the overall trend in reducing the area under sugarcane will 
continue as other crops with a higher capacity to pay for water, such as 
macadamias and vegetables, move into the region. 

Prospects for sugar from 10 – 50 years 
Despite pessimism by the industry and the grower, the WBB sugarcane industry may 
make a modest recovery beyond the 10 year mark. However, the following factors 
will limit on the extent of such a recovery: 

• the region is limited to a domestic market due to the size of its production, 
with Mary mainly catering for Melbourne and Bundaberg for South East 
Queensland; 

• With no government support, the industry is very vulnerable to world prices. 
The WBB water demand survey has indicated that to make further investment 
in sugarcane such as buying more water or more land, major pieces of 
equipment, farmers in the WBB region require a sugar price of around A$ 403 
per tonne in order remain viable in the industry;  
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• Much of the decline in output in the past has been as result of climatic 
influences, such as drought, cyclone and disease (such as sugarcane smut);  

• The type of land suitable for cane growing is limited and factors such as price, 
urban encroachment, increasing private-sector investment and higher returns 
from alternative farm use, will severely limit the industry’s ability to expand; 

• There is a growing trend for crop diversification within the cane industry, 
mainly with legumes such as soy and peanuts. There are greater physical 
limitations on using peanuts as break crops, such as soil requirements and 
higher irrigation levels. The profitability of the break crop or other enterprise 
over cane will limit the expansion of the industry; 

• Research by ABARE (2007) suggests that larger cane farmers have higher 
outputs at a lower cost. Resulting from this emerging trend is the consolidation 
of production, dominated by fewer, larger producers.  

Finally, the assessment of water demand for sugarcane is set out against the major 
factors identified in Table 8.2.1: 

Table 6.2.4: Factors affecting water demand for sugar  

Influence Impact Water demand 
impact 

Agronomy  Increases in water use efficiency will reduce 
water demand 

Crop disease, if uncontrolled may diminish yield 

Competition for land by other rural 
commodities 

 

Decrease 

Climate  Predicted climatic variability means a secure 
water source is essential 

Higher transport costs to mills further away after 
anticipated closure of nearby mills 

Limits on land clearing in South America and 
Africa  

 

Increase  

Commercial  Fewer, more efficient producers  

Larger producers have greater investment, and 
thus have been shown to be more reliant on 
irrigation  

Increased cropping intensity 

Mill closure will force some producers to leave 
the industry 

Neutral  
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Influence Impact Water demand 
impact 

 

Economic  With sugar for the most part an undifferentiated 
commodity, A$ exchange rates are important. 
As other mineral producers enter market A$ 
may decline in value 

Production of other food crops in Asian 
countries could provide increased demand for 
sugar  

Competition with crops with a higher capacity 
to pay may cause a transition from cane to 
other crops 

Oil prices continuing to rise favours bio-fuels 

Economic development in Asia will push up oil 
prices with much higher rates of car ownership 

Increase 

Population Population growth will favour an increase in 
domestic consumption of sugar and expand 
world markets  

 

Increase  

Technology  Critical area of technology is outcome of 
present research into bio-fuels with the 

Increased research and development and 
production of bio-fuels, leading to more cane 
planted as feedstock 

 

Increase 

Figure 6.2.7 below illustrates the estimated annual water demand for sugar cane 
over the 50 year study period.  
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Figure 6.2.7: Estimated Most likely, Moderate and High annual water demand for sugarcane 

  

Please note: Estimated growth rates for sugar remain the same under the Moderate and High 
scenarios (see section 9.5). 
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6.3  Vegetables 
Australian vegetable production covers 37,500 hectares nationwide, 35% of which 
are in Queensland, the leading vegetable growing State. Around 20% of Australia’s 
vegetable production occurs in the WBB region, where zucchini and button squash, 
sweet potatoes, tomatoes and melons occupy the largest land area (ABS, 2008).  

Ideal growing conditions vary from crop to crop; however, all vegetables require 
well-drained soils and are heat and frost sensitive. In Queensland vegetables are 
typically grown in winter and spring, as heat waves, pests and significant rainfall in 
summer greatly reduces quality vegetable production (DPI&F, 2008). Average 
irrigation requirements vary between vegetables, which are comparatively low 
water users in the horticultural sector; for example, the mean water use for capsicum 
is 2.5 ML/ha, pumpkin is 2 ML/ha and zucchini and squash use 1.5 ML/ha (Growcom, 
2008). 

6.3.1 Local and international markets 
The vegetable industry is Australia’s fourth largest agricultural industry, with 
production having increased steadily from A$ 0.5 billion in 1981-82 to A$ 2.75 billion in 
2005-06 (Figure 6.3.1). The majority of Australia’s vegetable output is for fresh 
produce markets and sold domestically. 

Australia contributes less than 3% to total global exports and there is a gradual shift 
towards Australia becoming a net vegetable importer rather than exporter. This is 
resulting from the rise of competitive emerging markets in Asia and South America 
for instance, and low-cost imports from China and New Zealand (McKinna, 2005). 
This is illustrated in Figure 6.3.1, which shows that the value of Australia’s imports has 
exceeded its exports since 2003-04. 

 
Figure 6.3.1: Value of Australian vegetable production, exports and imports (A$ billion) 

 
Source: ABARE, 2007  

Internationally, Europe (in particular, Turkey, the Russian Federation and Italy) is the 
leading vegetable exporter, having produced 47% of global exports in 2005-06, 
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followed by Asia (predominantly China), which supplied approximately 25% (DAFF, 
2007).  

6.3.2 Production by sub-region 
The Lower Burnett sub-region and to a lesser extent the Upper Mary, are the two 
main vegetable-growing areas in the WBB region. The area under vegetable 
production in Lower Burnett almost doubled between 2000-01 and 2005-06 to over 
6,000 hectares (Figure 6.3.2) and is now by far the largest growing sub-region for all 
lines of vegetables. Tomatoes are grown as a break crop for cane, which covers a 
large area in the Lower Burnett sub-region. The area used for vegetable production 
in the Upper Mary also increased to nearly 900 hectares by 2006. This expansion is a 
result of the transition from sugarcane to vegetable growing. All other sub-regions 
are insignificant contributors to total vegetable production in the region. 
Figure 6.3.2: Estimated area of vegetables produced for human consumption in 2000-01 and 
2005-06 (ha) 

 
Source: ABS, 2008a 

6.3.3 Pricing  
The gross value of Australian vegetable production has increased marginally since 
2002 (Figure 6.3.3). Higher prices are a result of increasing land value, the cost and 
scarcity of water, the strong Australian dollar and detrimental weather conditions 
over the past few years. These intensified costs combined with declining market 
prices are resulting in dwindling margins for Australian vegetable growers (McKinna, 
2005). The value of Australian vegetable production is only keeping pace with 
population growth. 

 

 



 

122 | P a g e  

Figure 6.3.3 Gross value of Australian vegetable production and population growth, 2002-03 
to 2007-08 (A$ m) 

 
Source: ABARE, 2007 

Most Australian vegetables are sold through two supermarket chains and there is 
currently a lively debate about increased consumer costs for vegetables but this not 
being reflected in on-farm returns.  

6.3.4 Competitiveness locally and internationally  
Queensland remains a strong domestic vegetable producer, particularly as quality 
land is becoming available with the retreat of the sugarcane industry.  

Production costs in Australia are rising at a rate higher than those of international 
competitors, which means that Australia is no longer as competitive internationally. 
Further contributors to the decline are financial barriers, labour and compliance 
(e.g. EPA, OH&S) and the elimination of trade barriers and WTO reforms (McKinna, 
2005).  

Today Australia faces strong competition from China, South Africa, South America 
and Thailand, where labour costs are significantly lower. China poses an enormous 
competitive threat, with the ongoing establishment of large-scale farms which 
produce improved quality vegetables, often with government sponsored foreign 
joint venture partners (McKinna, 2005). South American nations (particularly Chile, 
Brazil and Argentina) are impinging on Australia’s counter season markets, with lower 
cost bases, labour and freight advantages and tariff benefits due to their 
‘developing country’ statuses. Europe is also competitive mostly due to having large-
scale processing outlets combined with technological and freight cost advantages. 
New Zealand is also competitive, being export focused (given their small domestic 
market) and having a 10% currency advantage over Australia (McKinna, 2005). 

There is optimism that the Australia-China Free Trade Agreement will yield better 
access for horticultural products to China and that the “clean-green” image of 
Australian produce will favour export development. For the time being however, 
China has been more successful in developing its horticultural exports.  
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6.3.5 Prospects 5, 10, 25 & 50 years  
Prospects for vegetables over the next 10 years 
Continued pressure is expected from strong competitors such as China, Chile and 
South Africa over the coming decade. Australia’s best chance to compete in global 
vegetable markets may be through niche marketing, the provision of premium 
quality products and technology transfer (McKinna 2005). 

The WBB water demand survey suggested that vegetable production will be a 
growth industry, particularly as the gradual shift from sugarcane to crops with a 
higher capacity to pay (including vegetables) continues.  

For the present neither land nor water is an impediment to long term growth 
notwithstanding the recent drought. Most vegetable crops are already using water 
use efficient irrigation systems, particularly those that have been set up recently, but 
further improvements may be possible. For instance a shift to trickle systems from the 
remaining sprinkler systems might achieve water savings of more than 2 ML per 
hectare (DPI&F, 2008). 

In terms of water demand, vegetables will command an increasing proportion of 
water demand from the region. There may be an increase in vegetable production 
(particularly tomatoes) to feed the south east corner as population grows. 

For the most part cane farms have sufficient water for multiple crops of vegetables 
or the vegetable farmers already own water or can buy temporary transfer water to 
supplement existing supplies. However, as the area planted to vegetables and tree 
crops increases relative to the area planted to cane, and as production intensifies to 
levels seen in other parts of Australia, then water shortages may emerge. 

Prospects for vegetables from 10-50 years 
Domestically, the shift to larger farms will continue – already in Australia the ten 
larger producers typically account for more than 50% of the market, and this trend 
will continue. Larger producers achieve higher production rates and are more cost 
effective, resulting from lower input and packing costs and better access to major 
retailers for instance. 

While success in export markets has reduced the barriers to increased production, 
there are real limits imposed by the size of the market and the lines of vegetables 
produced in the Australian fresh market. For instance, the WBB region already 
produces a large part of Australia’s tomato requirements at certain times of the year 
and expansion of the industry here is therefore limited.  

Over the longer term, trade with Asia and other countries may become more viable 
as transport, processing and storage technologies are improved. This will lead to the 
further breakdown of trade barriers and give Australia the opportunity to export 
greater quantities of quality vegetables further afield. As Asian countries become 
more urbanised there is the potential for sales of vegetables, particularly counter 
seasonal crops; however, development of greenhouse production internationally 
may limit this growth. It is likely that in the next 25 years, changes such as a major 
devaluation of the Australian dollar against the currencies of trading partners or a 
breakthrough in low cost export transport of fresh vegetables, particularly by air, will 
lead to improved export prospects. 
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Of course such changes may also allow for higher import volumes. Depending on 
market forces and trade barriers, China, Chile and South Africa may continue to 
compete with Australia, particularly for counter seasonal northern hemisphere 
market shares. Indonesia and the Philippines will provide added pressure to the 
Australian vegetable market as they continue to expand (ABARE, 2006). In summary, 
vegetable production is expected to expand but at lower rates of growth as 
production from the region is already large on a national scale.  

Finally, the assessment of water demand for vegetables is set out against the major 
factors identified in Table 8.2.1: 

Table 6.3.1: Factors affecting water demand for vegetables 

Influence Impact Water demand 
impact 

Agronomy  Changes in cultivars that allow extended 
seasons for vegetable crops  

Greater intensity of cropping  

Similar water use to sugar with three crops a 
year of vegetables 

 

Neutral  

Climate  Air freight of vegetables will become less viable 
given  carbon concerns  

Difficulties experienced in areas such as the 
Lockyer with a drought and a very finite water 
resource favour the WBB region  

 

Decrease 

Commercial  Increasing corporatised farming increases total 
scale of production and water demand  

Large corporate farms prefer greenfield sites, 
buying or leasing cane farms for vegetables 

 

Increase  

Economic  World economic growth particularly Asian 
favours growth in demand for product 

Asian and South American agricultural 
capability improvements threaten Australian 
markets  

Dollar value becomes more important with 
emergence of other major competitive 
countries  

Barriers to Australian export opportunities (e.g. 
trade barriers, significant costs) 

Domestic demand for vegetables less affected 
by the economic cycle 

Neutral  
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Influence Impact Water demand 
impact 

 

Population Population increases in the WBB and other 
regions nationally favour increased production 

Increased diversity in diet of developing 
countries favours production 

Increase  

Technology  Improved transport, processing and storage 
technologies may broaden market 
opportunities as output can be transported 
further 

Varietal improvements and Genetically 
Modified crops may improve water use 
efficiency   

Increase 

Figure 6.3.4 below illustrates the estimated annual water demand for vegetables 
over the 50 year study period.  
Figure 6.3.4: Estimated Most likely, Moderate and High annual water demand for vegetables 

 
Please note: Estimated growth rates for vegetables remain the same under the Most likely 
and Moderate scenarios (see section 9.5). 
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6.4 Citrus 
The Australian citrus industry currently produces around 615,000 tonnes per year and 
citrus is the country’s largest fresh fruit export; however, most exports are from the 
Riverina, Sunraysia and Riverland regions. Most Queensland production occurs in 
Mundubbera and Gayndah in the Upper Burnett, Bundaberg in the Lower Burnett 
and in the Emerald region. Mandarins are the main citrus crop in the WBB region and 
Navel and Valencia oranges are also produced to meet early season market 
demands (ABS, 2008). 

Citrus trees are evergreens, which are sensitive to under- and over-watering and are 
grown in drier areas to maximise fruit quality. Citrus trees are highly sensitive to salt 
and to a lesser extent, frost and prefer flat ground or gentle slopes. The mean 
irrigation requirement in the WBB region is 5-7 ML/ha (Nic Ulcoq, personal 
communication).  

6.4.1 Local and international markets 
Australia is the fourth biggest citrus producing country in the southern hemisphere 
after Brazil, Argentina and South Africa; generating approximately 1% of global citrus 
production (ACG, 2006).  

The market is mainly a domestic market with exports representing roughly 25% of 
production. Exports of mandarins represent an even smaller proportion of total 
Australian production. In recent years the Sunraysia and Riverland regions, selling 
mostly navel oranges have achieved some success in selling premium fruit into the 
US fresh market (Martin Sammon, personal communication).  

In recent years, the majority of Australian citrus by tonnage has been sold to Hong 
Kong, Malaysia and the USA, while by value (A$), exports in the USA and Hong Kong 
have been the largest (Figure 6.4.1).  
Figure 6.4.1: Australia’s main export markets in 2002-03 by volume (tonnes) and value (A$ 
’000) 

 
Source: HAL, 2004 

Queensland produces around 13% of Australia’s citrus output, behind NSW (41%) 
and Victoria (16%) (ABS, 2006a). The WBB region is the biggest citrus producer in 
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Queensland with an output of over 80,000 tonnes in 2006. It is also Australia’s major 
mandarin producing region, where 98% of Queensland’s mandarins (almost 60,000 
tonnes) were produced in 2005-06 (ABS, 2008). This proportion will reduce as Emerald 
production re-builds following the recent citrus canker outbreak, its containment 
and the replanting of citrus. 

Internationally, Spain, South Africa and the US are the major exporters of citrus. 
Approximately 90% of Spain’s exports go to other EU countries and South Africa’s 
main markets are the Netherlands, the UK, the United Arab Emirates and Russia. Over 
70% of US exports go to Japan, Canada and Korea (USDA, 2008). No breakdown of 
the proportion of mandarins in these markets was found. 

6.4.2 Production by sub-region 
The Upper Burnett sub-region produces most of the citrus in the WBB region and saw 
a 36% increase in output between 2000-01 and 2005-06 to contribute over 70,000 
tonnes to production (Figure 6.4.2). Production has also increased in the much 
smaller production sub-regions of the Lower Burnett (currently 11,000 tonnes) and the 
Upper Mary (currently 1,460 tonnes). 
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Figure 6.4.2: Citrus production (tonnes) in the WBB region, between 2000-01 and 2005-06 
seasons. 

 
Source: ABS, 2008a 

Since mandarins make up 77% of citrus production in the WBB region, Figure 6.4.3, 
below, illustrates the increasing trend in domestic mandarin production since 1989-
90 despite declining export values over the past 5 years. As mentioned, production 
in recent years has similarly increased in the WBB region and most output is sold to 
domestic markets. 
Figure 6.4.3: Mandarin production (tonnes) and export (A$ ‘000) in Australia 1989-90 to 2005-
06  

 
Source: ABARE, 2007 
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6.4.3 Pricing  
Australian citrus had an estimated gross production value of A$ 446 million in 2004-05 
with trends suggesting that production values will further increase (ACG, 2006). 
Market value of Imperial mandarins typically ranges from about A$ 10 to A$ 25 per 9 
kg carton. More specific pricing data relative to mandarins was not available. 

6.4.4 Competitiveness locally and internationally  
The Upper Burnett is the main mandarin producing region in Australia and the Lower 
Burnett and Bundaberg regions are minor producers of other citrus fruit. Climatic 
conditions give this region a competitive advantage, as does the availability of 
good soils and what was until recently, a good water supply. Citrus is a highly 
demanding crop with specific growing requirements (including a guaranteed water 
supply) and intensive management needs, and many coastal areas of Queensland 
are unsuitable for export quality production (DPI&F, 2004).  

Brazil, the US and China are the world’s leading citrus producers and will continue to 
put pressure on the Australian industry (USDA, 2004). Australia’s advantage is that it 
provides high quality fruit and can supply the US and Asia when they are out of 
season in the northern hemisphere (ACG website). New low-cost, high-quality 
suppliers however, are competing with Australia for its export markets in these 
regions. There will be increased competition from other citrus-producing countries, 
including India, South Africa and Argentina in coming years (ACG, 2006).  

Since October 2005 the Australian Government has approved phytosanitary access 
for Australian citrus to China. Mandarins are potentially a large part of this market 
given Chinese preferences for mandarins. Previously Australian exports were entering 
China through Hong Kong under a “grey” market. 

Sectors of the industry are optimistic about export opportunities for mandarins given 
Chinese preferences for the fruit and that Australian production is counter-seasonal 
with Chinese production. Mandarins represent at least a third of the projected 
export market to China whereas in most other markets mandarins comprise only a 
small part. Horticulture Australia Limited (HAL) has forecast that a market of 8,000 
tonnes of mandarins could be sold under a single market arrangement by 2010. With 
the past drought this target is unlikely to be met, but future exports will depend much 
on the outcomes of the China-Australia Free Trade Agreement.  

6.4.5 Prospects 5, 10, 25 & 50 years  
Prospects for citrus over the next 50 years 
Australian Citrus Growers expect the Australian citrus industry to grow; however, 
based on the WBB water demand survey and interviews, the views on the future of 
citrus in the WBB region are mixed. Production is expected to be maintained or 
perhaps increase slightly over the next 10 years, depending primarily on water 
availability and export market behaviour (Nic Ulcoq, personal communication). 
Exports are declining to all Asian markets and this trend may continue, particularly as 
dryer conditions will put price pressure on producers.  

The Upper Burnett has a relatively large area that could potentially be developed 
for citrus production provided there is sustained reliability of water and manageable 
production costs. While many producers have micro-jets and other water efficient 
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systems, there is scope for improved water use efficiency such as might be achieved 
from drippers and from more timely irrigation of citrus trees. 

The industry has real export prospects but these need to be realised. This industry has 
been experiencing difficult times and this may hinder export development 
opportunities. While prospects for China and its neighbouring countries are good, 
Australia must expect to compete with traditional rivals for these markets; i.e. South 
American countries and South Africa. 

In the longer term, citrus production in the WBB region may remain near present 
production levels (Nic Ulcoq, personal communication). Domestic demand for citrus 
should increase with population growth, providing greater opportunities for citrus 
production in the region.  

As transport, processing and storage technologies improve, citrus trade will be able 
to cover greater distances, allowing for the export of Australian citrus to newer 
markets, which may also result in higher import volumes. However, this will be limited 
by the projected increases in air and sea freight costs. With China already a major 
citrus producer, Australian citrus will meet competition in nearby Asian markets, 
aided by the production being counter-seasonal. European markets are likely to 
remain importers of Spanish citrus. If Australia becomes a competitive exporter, it 
may take away some of South Africa’s market share in Europe; however, this seems 
unlikely over the coming decades.  

Finally, the assessment of water demand for citrus is set out against the major factors 
identified in Table 7.2.1.: 

Table 6.4.1: Factors affecting water demand for citrus  

Influence Impact Water demand 
impact 

Agronomy  Greater efficiency of water use 
may reduce average irrigation 
requirements Changing cropping 
intensity is difficult given size of 
trees 
New varieties may have reduced 
water demand 
 

Decrease 

Climate  Increased climatic variability 
means a secure water source is 
essential 
Other production areas in 
Australia such as Sunraysia may 
face more severe water shortages 
Air freight for export to Asia and 
USA less viable  
 

Net increase 

Commercial  No expected impacts 
 

Neutral 

Economic  Economic growth, particularly in 
Asia, favours growth in demand 
for product 

Net decrease  
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Influence Impact Water demand 
impact 

Agricultural capability 
improvements in India, South 
Africa and Argentina threaten 
Australian markets  
Dollar value and international 
deregulation become more 
important with emergence of 
other major competitive countries  
 

Population Population increases favour 
increased production, particularly 
for domestic market 
Increased diversity in diet of 
developing countries favours 
production 
 

Increase  

Technology  Improved transport, processing 
and storage technologies may 
broaden market opportunities 
output can be transported further 
Varietal improvements and GM 
may improve WUE  
 

Net increase 

Figure 6.4.4 below illustrates the estimated annual water demand for citrus over the 
50 year study period.  
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Figure 6.4.4: Estimated Most likely, Moderate and High annual water demand for citrus 

 
Please note: Estimated growth rates for citrus remain the same under the Most likely and 
Moderate scenarios (see section 9.5). 
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6.5 Dairy and Pasture 
The dairy industry has been a declining industry in the WBB region an expected result 
of this decline is a reduction in water use. Deregulation of the Australian Dairy 
industry has exposed local producers to lower cost southern producers that benefit 
from larger herds and more efficient production systems. Fresh milk demand for the 
south east Queensland region provides support to dairy in the region and may 
favour growth of the few existing large producers in the region, or development of 
new very large producers who may use more irrigation water. Water demand from 
dairy is unlikely to be affected by export markets in the short term but this demand 
will increase should reduced rainfall cause the southern dairy industry difficulty in 
meeting export demand. 

Irrigated pasture, other than that for dairy, is a relatively minor industry with limited 
potential because higher value per megalitre enterprises are possible for much of 
the region. 

Australia’s dairy industry is essential to the economy. Dairy is a significant rural 
industry and a major exporter from states other than Queensland, with a production 
farm-gate value of A$ 3.2 billion. The industry is concentrated in the temperate and 
sub-tropical regions of the country. Dairy cattle are predominantly pasture fed, with 
increasing amounts of grain supplements.  

In the WBB region, the Upper Mary and South Burnett are the dominant dairy 
producing sub-regions; however, a decline in dairy cattle has occurred across the 
entire region since 2000-01. Most cattle are pasture fed, with some grain and 
supplements added. The mean irrigated water requirement per cow in the WBB 
region is much lower than the national average (1.9 ML/ha), at just 0.9 ML/ha 
(DEWHA, 2007).  

6.5.1 Local and international markets  
Over 9,580 ML of milk and 130,000 tonnes of butter were produced by Australian 
dairy farms in 2007, the lowest output in over 10 years, primarily as a result of the 
drought (ABARE, 2007). Nevertheless, Australia remains the third largest exporter of 
dairy products (primarily cheese, but also milk powder, butter and butter fat), having 
a 12% share in the global export market, far behind the world leaders New Zealand 
(32%) and the EU (30%) (Dairy Australia, 2007). 

Both South American countries such as Argentina, and former Eastern Bloc countries 
such as Ukraine, are emerging as major exporters and can be expected to 
command a progressively larger market share over the next 25 years. 

Australia exports around 50% of its production. The majority of this is met by Victoria 
(64%), Australia’s dominant milk producing State, followed by New South Wales 
(12%) then Queensland and Tasmania (both with a 7% share) (ABARE, 2007). More 
than 85% of Queensland’s output is for fresh drinking milk, with around half of this milk 
sold through the large supermarket chains. 

Around 66% of Australia’s exports by value go to Asia, with Japan accounting for 
19% in 2006-07 (Dairy Australia, 2007). 

Most of New Zealand’s dairy produce is exported as milk powders, cream products, 
cheese and cheese ingredients, and milk and whey products. With offices and 
manufacturing sites in over 140 countries, New Zealand’s Fonterra is the world’s 
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largest dairy exporter. The EU is currently experiencing favourable market conditions 
and increased consumption, particularly of cheese, in the expanded EU. 

The dairy industries in the US and the EU for decades have been the beneficiaries of 
generous subsidies. There is optimism that these subsidies will be removed in the 
current Doha world trade negotiations but dairy subsidies have long been on the 
agenda of trade negotiations. Should removal of subsidies occur, higher prices and 
volumes of dairy products are expected for Australia. The likely impact of this on 
Queensland’s dairy industry is a higher level of demand for milk products, as milk 
from the southern regions of Australia is directed more towards manufactured milk 
products.  

6.5.2 Production by sub-region 
On a regional scale, despite continued increases in milk yield per cow (from around 
2.1 ML/cow in 1965 to 5.3 ML/cow in 2006), milk production in Queensland has 
remained fairly constant (Figure 6.5.1). This has resulted from the steady decline in 
the number of dairy cattle from around 690,000 to 135,000 over this period. 
Nationally however, production has grown over the past 25 years, doubling 
between 1981 and 2001, until the industry was affected by drought. 
Figure 6.5.1 Dairy production in Australia and Queensland, 1965-2006 

 
Source: ABARE, 2007 

For Queensland to become a significant producer of manufactured dairy products, 
a very large increase in scale and concentration of the dairy industry would be 
required. However, should the impacts of climate change be more severe in 
southern states, or should the current drought in these states be more protracted, 
then Queensland may become more competitive as a producer of exported dairy 
produce. 

The Upper Mary and South Burnett, mainly around Biggenden, are the major dairy 
producing sub-regions, with lower numbers of dairy cattle in the Lower Mary and 
Monto sub-regions. A decline in the number of dairy cows has occurred across the 
entire region since 2000-01, with 38% fewer dairy cattle present by 2005-06 (Figure 
6.5.2).  
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Figure 6.5.2 Dairy cows in the WBB region, 2000-01-2005-06 

 
Source: ABS, 2008a 

This reduction has been brought about by the continuing drought with many farms 
relying on rainfall rather than irrigation to achieve production. Following 
deregulation, a number of farmers are likely to have taken the exit payments offered 
under the Dairy Structural Adjustment Program (DSAP) over this period and left the 
dairy industry. The view of many people in the industry is that the costs of production 
are so high, and returns so low that it is no longer a viable industry in Queensland, 
despite increasing demand for milk in the region. The industry is not as competitive 
as southern Australian or New Zealand farms where costs are lower and where the 
industry is much more concentrated.  

However, there is a contrary view that sees the industry as having a strong future. For 
the moment average herd sizes of 170 head are about 20% below the national 
average but the Queensland herds include very small producers who can be 
expected to leave the industry soon. Further, the Queensland industry has been 
worse affected by drought than have other areas. In Queensland, average prices 
are higher and production at 5,000 litres per cow is lower than Victoria where 6,000 
litres is achievable. Most significantly, demand for milk is growing at 6% pa in the 
South East Queensland region compared with 2.5% for Australia (Adrian Peake, 
personal communication) and there is a 100 million litre supply shortfall, which will 
develop over the next ten years. To produce a litre of milk in the WBB region, 300-500 
litres of water is required. If Queensland is to meet increasing dairy demand, a strong 
water demand will also result. The Queensland Dairy Organisation is receiving greatly 
increased interest from parties wanting to return to dairy or setting up greenfield 
sites. The cost of returning to dairy may be prohibitive for some as set up costs for 
infrastructure and livestock are high (Bevin Black, Personal Communication). Larger 
existing producers are also looking to expand production. This raises the potential for 
expansion into large enterprises that depend on the regions around them for silage 
and other feed supplies. Water availability will be the constraining factor as greater 
intensity of production and higher levels of water use can be expected. 

A revitalised industry is likely to have a higher dependence on irrigation given the 
impact that drought has had on dryland dairy farming. 
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The WBB region serves a purely domestic market, and is undergoing a gradual shift 
to larger, more extensive farms. Larger farms are more viable as larger herd sizes 
reduce per cow production costs. In order to be viable, the average herd size in the 
region should ideally be 300 – 600 head (but is typically 150 on the smaller farms in 
the WBB region) and farmers require 60 c/L milk (Bevin Black, personal 
communication). 

The major constraints for WBB region dairy farmers are: 

• The proximity of farms to processing plants (there are only 3 nearby: 
Rockhampton, Brisbane and Nambour) and the market; 

• An aging population of farmers: 70% of farmers are over 50 years old; 

• The drought: this has severely affected the industry in the region. 

Most dairy cattle are pasture fed, with small amounts of supplements given. Pasture 
is mainly used locally (in the South Burnett, Upper Mary and Monto regions) and is 
not extensive. In Monto pasture is used for stockfeed and some fodder products 
(e.g. hay). Pasture is usually not irrigated. 

In 2005-06, over 14,000 ha in the South Burnett sub-region was under sorghum and 
maize for grain by far the largest area in the study region. Monto and Lower Burnett 
are the other significant growers with 1,600 ha and 900 ha respectively. Silage was 
produced in every sub-region, predominantly in the Upper Mary (almost 28,700 
tonnes), South Burnett (21,600 tonnes), Monto (13,500 tonnes) and Upper Burnett 
(10,400 tonnes) regions (ABS, 2008a). 

Maize is a good rotation crop with peanuts and other legumes; requiring low capital 
investment, low growing risk and longer window of harvest than other crops (DPI&F, 
2008). Maize requires 4-8 ML/ha of irrigation, depending upon location, seasonal 
rainfall temperature conditions and irrigation efficiency. The development of a 
drought resistant non-GM maize may improve the prospects for the industry in the 
WBB region. By using the inbred maize, developed by the DPI&F with the Grains 
Research and Development Corporation, producers may be able to achieve 
greater yields under drought conditions (DPI&F, 2008).  

6.5.3 Pricing  
In 2007-08, the Queensland farm gate price for fresh milk is at around 50-55 c/L, 
almost 11 c/L higher than for the previous year (ABARE, 2007). Deregulation removed 
financial support that maintained prices at an artificially high level and allowed 
unrestricted supply from New South Wales and the influence of competitive prices 
from farmers in southern Australia. Southern Australia has set the base price for the 
rest of the Australian industry. Therefore, since deregulation, milk prices in South East 
Queensland are similar to those in the south, but with a buffer for freight cost. The 
decline in the industry has led to a tight balance between the supply and demand 
for fresh milk.  

For exports, milk powder prices reached record prices of $US 5,000/ tonne in 2007 
with future prospects for continuing increased prices for the next 3-5 years. Reduced 
supplies and ongoing demand pushed the value up and may indicate that there is 
room for dairy producers in the WBB region to enter the manufactured milk market. 
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6.5.4 Competitiveness locally and internationally  
Domestically, Victoria is the major milk producer with 65.7% of national dairy 
production, or 6,300 L in 2006-07, compared with just 5.6% for Queensland (Dairy 
Australia, 2008). In the WBB region, climate change and deregulation are putting 
significant pressure on farmers, and despite the growing demand for milk locally, 
supply is not increasing. More often, milk is being brought up to Queensland, where 
the retail price of milk is the highest in Australia. 

Historically, on an international basis, Australia has been a lower cost producer. New 
Zealand is the benchmark. New Zealand’s dairy cattle industry is purely pasture-
based whereas Queensland uses grain and supplements as well as pasture, which 
has caused prices to rise. Farmers in the WBB region are not as cost-competitive as 
those in New Zealand. Pricing is now more concerned with maintaining the security 
of having fresh milk in the region. (Joanne Bills, personal communication).  

As a purely domestic milk producer, international markets have less impact on the 
competitiveness of fresh milk production in the WBB region; except that international 
prices influence the price Australian farmers receive, which is comparatively low, 
forcing highly cost effective production systems (Dairy Australia, 2007).  

6.5.5 Prospects 5, 10, 25 & 50 years  
Prospects for dairy over the next 10 years 
From a survey conducted by Dairy Australia in 2006-07, more than 85% of dairy 
producers were affected by drought in South East Queensland (Dairy Australia, 
2007). Drought is likely to have affected a similarly high proportion of dairy farmers in 
the WBB region. The WBB water demand survey suggested that the dairy industry in 
the WBB region is not perceived as having any growth prospects and many farmers 
are intending to leave the industry. For the level of production in the WBB region, 
there are many producers, most of whom are operating below the minimum viable 
size for many parts of Australia. There is likely to be a continued restructuring within 
the industry, with a continuation of existing farms for at least the short term but the 
possible shift to 3 to 4 very large farms (of over 1,000 head each), which will draw 
fodder from adjacent farms and from beyond the WBB region. This may occur within 
the next 5 to 10 years.  

High fuel prices are inhibiting the profitability of the dairy industry, if the price of fuel 
continues to rise it may lead to a crisis in the industry over the next 10 years. Trucks 
can do up to 800 km run within the WBB region, with the average run must be about 
500 km. This may lead to a drop in the financial viability for dairy in the region.  

Other issues that may lessen the prospects of growth of the dairy industry are the 
increase in land price and hobby farmers in Upper Mary and the lack of available 
labour. 

The results of the Dairy Australia survey were confirmed generally by the results of the 
WBB water demand survey for this project, with a pervasive pessimism amongst 
respondents. However, many respondents were not large users of irrigation water 
and were affected by the drought. 

ABARE (2008) has made projections on the Australian dairy industry up to 2012-13 
(Figure 6.5.3). Assuming a return to normal seasonal conditions, it predicts that there 
will be a 20% rise in the price of milk in 2008-09 on 2007-08 prices; which will lower to 
51 c/L by 2012-13. There will be a slight increase in the number of dairy cattle.  
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Figure 6.5.3: Australian dairy outlook 2005-2013; projected number of cows (‘000) and price 
(c/L) 

 
Source: ABARE, 2008 

There is a potential for growth in the WBB region and the last couple of years have 
seen record farm gate prices. Production will continue to focus purely on the fresh 
milk market, demand for which will increase with population growth. Cheese is 
unlikely to be produced in the region again. Increasing transportation costs mean 
there will be a preference for production to be near demand, also giving milk a 
longer shelf-life. Rising costs will also lead to increased investment in methods to 
lower costs (Joanne Bills, personal communication). 

In terms of pasture, irrigated pasture that is not used for dairy accounts for a very 
small proportion of water use in the region. It is mostly small areas of crops such as 
lucerne grown for the local fodder market such as those which can be found in the 
Upper Mary, Upper Burnett and South Burnett sub-regions, when water is available. 
No appreciable growth is anticipated; however, some growth may occur due to 
market growth in the increasing pleasure industry in South East Queensland (xx, 
personal communication).  

Prospects for dairy from 10-50 years 
Over a longer timescale, further population growth will increase domestic demand. 
Whether or not the WBB region can supply local demand is uncertain. The WBB 
water demand survey suggested that unless prices go up, the industry may be near 
non-existent 25 years from now, with most production moving to NSW. The available 
land will most likely go to grazing/pasture. 
Under drier or more variable climatic conditions farms are likely to increase 
supplemented feed as a security tool. There may be an increase in investment in this 
infrastructure to shore up the production base. Grain will become more expensive 
and there may be increased competition for grain from industries such as biofuel 
and beef. The industry will focus on the design and implementation of effective 
water management. 

There exists the potential to spread into the Asian market as the growing middle class 
population uses more milk-based products. Good global economic conditions will 
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allow for this, and being closer to Asia than other major dairy producers there may 
be niche opportunities for Queensland-produced dairy products there. 

Should the more positive future that is described above prevail, dairy industry water 
use may be significantly higher than it is today. For instance, supplying only an extra 
70 million litres of milk (not the 100 million litres needed) a year at 300 litres of water 
per litre of milk would require an extra 21 GL of water. 
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Finally, the assessment of water demand for dairy and pasture is set out against the 
major factors identified in Table 8.2.1: 

Table 6.5.1: Factors affecting water demand for the dairy industry (including pasture) 

Influence Impact Water demand 
impact 

Agronomy  Replacement of dairy farms by higher water-
use industries (e.g. vegetables, macadamia, 
and in future ethanol production) 

Increase in pasture that doesn’t require 
irrigation 

Shift toward much larger, effectively feedlot 
dairies as in the US may favour WBB region  

 

Net increase 

Climate  Drying will result in heavier reliance on irrigation 

Drought will encourage smaller farmers to leave 
the industry 

Reduced rainfall in Victoria may encourage 
more production in northern areas 

Rising transport costs may increase WBB milk 
production for SEQ markets 

Air and sea freight to Asia will become less 
viable but sea freight costs are a small part of 
costs of dairy products 

 

 Net increase 

Commercial  Shift to corporatised farming may result in 
increased water use as farms look to expand 

WBB region may have potential for 
corporatised farming for large operations that 
could be established  

 Increase 

Economic  World economic growth, particularly in Asia, 
favours growth in demand for product  

High production costs and low returns will 
facilitate a reduction in dairy farms 

South American and former Eastern Bloc 
countries will increase their market presence 
over coming years 

Economic growth in Asia may increase 
demand from these markets 

Net increase 

Population Population growth in southeast Queensland will 
increase demand for locally produced fresh 
milk  

Increase 
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Influence Impact Water demand 
impact 

 

Technology  Water use efficiency may improve on-farm; 
however irrigation is already low. Those farms 
that do irrigate employ efficient spray irrigation 
techniques  

Slight decrease 

Figure 6.5.4 below illustrates the estimated annual water demand for dairy and 
pasture over the 50 year study period.  
Figure 6.5.4: Estimated Most likely annual water demand for dairy and pasture 

 
Please note: Estimated growth rates for dairy and pasture remain the same under the Most 
likely and Moderate scenarios (see section 9.5). 
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6.6 Macadamia nuts 
Australia is the world’s largest producer and exporter of macadamia nuts. The crop 
occupies around 16,000 hectares, a large percentage of which are in Queensland 
(ABS, 2008). Presently, there are approximately 4,050 ha of planted macadamia 
crop in the WBB region, most of which have not yet reached maturity. The irrigated 
water requirement for macadamias is around 5 ML/ha and they grow best in sub-
tropical climates with ample water supply in well-drained soil and have a limited 
frost tolerance (Rigden & O'Hare, 2006) 

6.6.1 Local and international markets  
Australian macadamia production accounts for approximately 50% of global 
production by kernel and produced 38,400 tonnes in 2007 (Australian Macadamia 
Society website). Australia is the largest market for Australian producers (Figure 6.6.1). 
The market is growing rapidly in what is seen as a very immature market. The 
US/Hawaii is the second highest producer, but is predicting a decrease in production 
as a result of saturation of the global market, labour shortages and recent poor 
weather conditions which caused a 32% reduction in production between 2004 and 
2006 (Hudson, Whetstone, Osaki, & Jay, 2008). South Africa is the world’s third largest 
producer, having produced approximately 4,500 tonnes of kernel in 2006, with 
plantations covering a total area of 12,000 hectares (SAMAC, 2008).  
Figure 6.6.1: Australia’s macadamia market for the 2006/2007 season 

 

Source: McKinna et al., 2007 

Figure 6.6.2 below shows the annual Australian NIS (Nut-in-Shell) production with an 
output of 38,400 tonnes and reduced price of A$ 1.60/kg in 2007. 
 



 

143 | P a g e  

Figure 6.6.2: Annual Australian NIS macadamia production (10% moisture, tonnes) and price 
(A$/kg) 

 
Source: Australian Macadamia Society 

6.6.2 Production by sub-region 
Overall production in the WBB region grew by over 45% between 2001 and 2006 and 
now contributes 30% of domestic NIS macadamia production. Typical NIS yield 
values in the region are 4.4 tonnes/ha (Geoff Chivers, personal communication). 
Because not all macadamias are processed in the regions they are grown in, 
changes in area under macadamia has been shown instead (Figure 6.6.3). 
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Figure 6.6.3: Estimated area of macadamias grown in the WBB region in 2000-01 and 2005-06 
seasons (ha) 

   
Source: ABS, 2008a 

The Lower Burnett saw the greatest expansion between 2000-01 and 2005-06, 
increasing in area by 114%. The Lower Mary and Baffle sub-regions also experienced 
growth during this period, while area planted in the Upper Mary decreased. 

6.6.3 Pricing  
Between 2005 and 2006, the price of Macadamias dropped by 30%. During the 
same period production increased. The industry is currently at a severe currency 
related competitive disadvantage but this will re-align, coupled with a stronger 
strategic industry focus (Andrew Heap, personal communication). NIS prices are 
expected to increase to A$ 1.70/kg in 2008, with production increasing by almost 
5,000 tonnes, to 45,000 (Australian Macadamia Society website). Prices of A$ 1.70/kg 
and above are profitable for most growers and this will encourage future expansion 
of the industry in the WBB region. 

6.6.4 Competitiveness locally and internationally  
Macadamia production in the WBB region is expanding faster than in any other 
region in Australia. However, there are concerns within the industry that water 
availability and price may affect competitiveness. New South Wales produces over 
half of Australia’s Macadamias and will most likely continue to expand; however, 
expensive land values on the northern NSW coast are likely to hinder output. The 
WBB region has somewhat lower production costs than in NSW because of larger 
property sizes, access to water, new developments with current best-practice 
standards and a flatter topography. 
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HAL (2007) suggests that many macadamia markets are becoming saturated, so 
expansion into new markets such as China, India, Korea and other East Asian 
markets is essential for continued growth.  

Hawaii/US will likely become a weaker competitor as their conditions worsen, where 
South Africa will become an increasing threat, having the cost advantages of 
cheaper labour, favourable exchange rates and continually improving quality. Brazil 
will similarly become a stronger international competitor, with cheaper labour an 
advantage there (McKinna, 2007). 

6.6.5 Prospects 5, 10, 25 & 50 years  
Prospects for macadamia over the next 10 years 
There may be scope for substantial future expansion of macadamia production as 
total world production accounts for less than 0.5% of the total world trade in tree 
nuts. The rapid increase in sales in Australia’s immature market suggests there is a big 
potential for growth here, as only 14% of Australians buy macadamias (McKinna, 
2007) 

Overseas, the USA is the biggest market, with strong opportunities for growth 
available, particularly for higher end food production. As production in Hawaii 
declines, Australia will be able to enter further into the American market. Europe 
(particularly Germany) could become the largest market and India is becoming 
another positive prospect (Geoff Chivers, personal communication). South Africa will 
remain a threat to Australian macadamia production, as quality improves and the 
price gap remains constant. Australia holds about 70% of Japan’s market share, 
which appears to be fairly stable and may remain so (McKinna, 2007). If Australian 
producers enter the potential new Asian markets such as China, India and Korea, 
there would be an impact on global price and increased irrigation water 
requirements as production increases to meet this demand. 

The extent to which Australian macadamias enter new markets, penetrate further 
into existing markets, and are out-competed by other producers, will dictate water 
demand for macadamias in the WBB region. 

Results of the WBB water demand survey indicate that growers perceive 
macadamias as having the strongest industry output prospects. Macadamias have 
the highest capacity to pay (A$ 651/ML), and there is likely to be a transition from 
crops with a lower capacity to pay such as sugarcane (A$ 185/ML), to those with a 
higher capacity to pay (such as tree crops, macadamias and vegetables), subject 
to market availability and physical constraints. Paradise Dam has been a catalyst for 
the continuing expansion of macadamias (Geoff Chivers, personal communication). 
The amount of available irrigable land in future constrain expansion of the 
macadamia industry in the WBB region. 

Continued growth is expected over the next few years in the Lower Burnett and 
greater growth could occur in the Lower Mary. The Baffle already has 100 ha of 
macadamias and this area could expand if locations can be found that have both 
suitable soils and water. Increased output will depend in the medium term, on 
factors such as: 

• Pricing, including the price of macadamias relative to other tree nuts and the 
impact of the market-based price regime for inputs;  

• Increased competition (in terms of price and cost) from South Africa; 
• Whether lowered prices will boost consumption; 



 

146 | P a g e  
 

• Climatic conditions in competing countries; and 
• Water availability and price.  

The Australian Macadamia Society is confident that the industry is in a capable 
position to manage these challenges. 

Prospects for macadamia from 10-50 years 
Predicting production output of macadamias requires the examination of some of 
the factors influencing rapid growth in the last ten years, which have been: 

• High prices and margins at least until recently 
• Availability of tax benefits for investors in development of properties 
• Market growth nationally and internationally 

In predicting how this growth might be continued it is useful to examine the history of 
other similar new enterprises. In Australia the best example is probably irrigated wine 
production. 

A comparison is made in Table 6.6.1 with macadamia production 
Table 6.6.1: Comparison of the history of irrigated wine grape and macadamia production in 
Australia 

Phase Wine grapes Macadamias 
 

 When  Characterised by  When  Characterised 
by  

Exploration  1965-1980 Search for varieties  

Developing 
markets 

Growth in 
production 
increasing from 
small base 

 

1990-1995 

  

Smaller trials 
using systems of 
Northern NSW 

Establishing 
growing systems 

Acceleration  1980-1995 Improved 
technology of 
winemaking  

Larger scale 
production  

Growth rate 
increasing to more 
than 10% from 
larger base 

 

1995-2005 

 

Larger 
developments of 
more than 40 ha  

Marketing 
initiatives  

Growth  1995-2005 Rapid international 
market 
development  

Very large scale 

2005 – 2015? 

 

Development of 
international 
markets  slowing 
rate of growth  
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production and 
winemaking  

Annual growth 
exceeding 10%  

 

 

Maturity  2005-  Strong export 
competition  

Low fruit prices  

Need for more 
agile strategies for 
survival 

Growth in 
production below 
5% 

2015 -   Commoditisation 
of product  

Expansion 
limited by 
success of 
marketing  

Increased 
international 
competition 
from other 
macadamia 
producers and 
from other like 
products  

 

In Figure 6.6.2, the rate of growth is declining. However, if the growth pattern for 
macadamias follows that described above for wine grapes then the flattening of 
the growth rate may be more pronounced than suggested by Figure 6.6.2.  
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Finally, the assessment of water demand for macadamias is set out against the 
major factors identified in Table 8.2.1: 

Table 6.6.2: Factors affecting water demand for macadamias 

Influence Impact Water demand 
impact 

Agronomy  Greater efficiency of water use e.g. using 
drippers not micro-jets may take average water 
use from typical 5ML/ha to closer to 4 ML/ha 

In longer term genetic improvement in cultivars 
might reduce water consumption 

Potential opening up of new areas of 
production e.g. Baffle (however, there is no 
available information on the extent of available 
irrigable land here) 

 

Neutral  

Climate  Drier, warmer conditions will increase water 
demand, affecting development potential 
somewhat. Macadamias require approximately 
5 ML/ha 

High freight costs may limit exports, lowering 
production  

 

Net Increase  

Commercial  Increasing corporatised farming increases total 
scale of production and water demand, 
subject to land constraints  

 

Increase  

Economic  World economic growth, particularly in Asia, 
favours growth in demand for macadamias as 
new markets open up 

African agricultural capability improvements 
threaten Australian markets  

Dollar value becomes more important with 
emergence of other major competitive 
countries  

 

Net increase  

Population Population increases favour increased 
production 

Increased diversity in diet of developing 
countries favours production 

 

Increase  

Technology  Varietal improvements and GM may improve 
WUE although incentive less than for lower 

Limited increase 



 

149 | P a g e  

value crops such as cane  

Figure 6.6.4 below illustrates the estimated annual water demand for macadamia 
over the 50 year study period.  
Figure 6.6.4: Estimated Most likely, Moderate and High annual water demand for macadamia 

 
Please note: Estimated growth rates for macadamia remain the same under the Most likely 
and Moderate scenarios (see section 9.5). 
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6.7 Avocados  
The Australian avocado industry is a minor contributor to global production (0.2% of 
global exports), with the majority of national production (over 64% or 22,165 tonnes 
in 2006) coming from Queensland (ABS, 2008). The WBB region, Lower Burnett in 
particular, is one of the strongest avocado growing regions in Australia, having 
produced 28% of Australia’s avocado output in the 2005-6 season (ABS, 2008).  

Ideal growing conditions include well-drained topsoil, 1 -2 m deep, non-extreme 
temperatures (5 – 25oC), flat or gentle slopes and wind protection (Newett, Dirou, 
McCarthy, & Moulds, 2007). In Lower Burnett, the total crop water requirement is 
between 8 to12 ML/ha (Growcom, 2008). 

6.7.1 Local and international markets  
Australian avocado production accounts for approximately 2% of global production 
with around 46,000 tonnes produced annually (Avocados Australia, 2006). More 
than 95% of produce is sold domestically, with most exports going to Asia. The 
industry has experienced considerable growth over the past decade, and prices 
have similarly strengthened over this period.  

Singapore is Australia’s leading importer, having imported 359 tonnes in 2007 (Figure 
6.7.1). Through export-effective promotion Australian avocado consumption in 
Thailand has increased to 132 tonnes, which accounts for 90% of Thailand’s 
avocado imports (HAL, 2008). As Australian avocados break further into Asian 
markets, this growth trend looks set to continue. However, Australia is a net importer 
of avocados with imports of 3,000-5,000 tonnes a year from New Zealand. The 
projections for exports for New Zealand show rapid growth and could replicate the 
success of New Zealand in exporting other fruit crops. New Zealand can be 
expected to be a strong competitor in Australia’s export markets. 

The three largest avocado producers, Mexico, Chile and the US, serve American 
and European markets, so there is little overlap with Australian export markets. 
Mexico is the world’s largest avocado producer, with an output of 1.03 million tonnes 
in 2004/05, representing over 40% of global exports. Approximately 89% of Chile’s 
exports go to the US (USDA, 2005).  
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Figure 6.7.1: Australia’s avocado exports market for the 2007 season (fresh or dried) 

 
Source: HAL (2008) 

6.7.2 Production by sub-region 
Over 1,000 ha of avocados are planted in the WBB area (given a standard planting 
density of 312 trees/ha) with over 84% of production sourced from Lower Burnett 
(ABS, 2008). Annual production increased by a total of 15% between 2001 and 2006 
in both Lower and South Burnett to over 9,800 tonnes (Figure 6.7.2). 
Figure 6.7.2: Avocado production (tonnes) between 2000-01 and 2005-06 

 
Source: ABS (2008) 

 

6.7.3 Pricing  
Over the past 35 years, the industry has grown to being worth A$ 120 million at farm 
gate and A$ 420 million at retail level (Avocados Australia, 2006). 

 



 

152 | P a g e  
 

6.7.4 Competitiveness locally and internationally  
The majority of Australian avocados are sold to domestic markets; however, exports 
are expanding concurrently with growth in the industry, with annual exports currently 
at 924 tonnes (HAL, 2008). The two main competitive avocado-growing regions are 
northern New South Wales and Western Australia, who represent 17% and 9% of total 
national production respectively; however the WBB region is the strongest producer 
in Australia (ABS, 2008).  

Internationally, Mexico, the United States and Chile supply the US market and the 
European Union (EU) countries presently import avocados from South Africa, Spain 
and Chile. With consumption in the EU increasing, there will be greater opportunities 
for other exporters to edge into the European market. It is likely that Chile and Peru 
will move in to fill the gaps (USDA, 2005). 

6.7.5 Prospects 5, 10, 25 & 50 years  
Prospects for avocados over the next 10 years 
The WBB region will continue to maintain its strong domestic competitiveness as an 
avocado producer, and production is expected to increase for both domestic and 
international markets. Domestically, continued growth in the industry is anticipated, 
as the population increases and effective marketing for the fruit continues. With the 
anticipated decline in the sugarcane industry, the avocado industry will have the 
opportunity to expand into newly available land. The major producing districts are 
located in areas to the east of the Isis and Woongarra distribution systems where 
capacity is limited. As capacity in these areas is reached additional supplies will 
need to be sourced from other farms rather than new water sources such as 
Paradise Dam.  

Export development is a major goal for the industry and due to the lack of overlap 
between Australian export markets and those of its competitors, there is going to be 
greater scope for expansion into other regions such as Malaysia and Singapore, 
where Australia is the leading import origin (HAL, 2008).  

Over the period 1999-2006, avocado output grew by almost 4% per year to over 
22,000 tonnes. Figure 6.7.3 illustrates Australia’s avocado output in Queensland and 
Australia as a whole. Despite a national 4.5% decline in output between 2001 and 
2002, slight growth was experienced for Queensland. Production may continue to 
increase at about 4% per year over the next few years, while domestic demand 
grows. 
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Figure 6.7.3: Annual avocado output in Queensland and Australia 

 
Source: HAL, 2004 

Prospects for avocados from 10-50 years 
Climatic variability in future will result in increased water prices and avocados are a 
relatively high water use crop (in terms of water use per hectare). However, the WBB 
region typically requires much less irrigation water than Western Australia, whose 
industry will be similarly challenged by future water scarcity, giving Queensland a 
continued advantage (HAL, 2007). These costs, combined with transport costs, may 
hinder expansion to a certain extent; although, the industry plans to double its 
irrigation efficiency by 2020 (Turner, Neuhaus, Colmer, Blight, & Whiley, 2001). 
Australia’s population will continue to expand which will add to domestic avocado 
demand. 

Internationally, Australian Avocados continue to be seen as a quality product, and 
being a minor exporter, the opportunity to expand will be considerable if prices can 
be reduced and guaranteed volumes can be increased. Given that there are no 
severe hikes in freight costs, the industry will be able to profit from currently 
unrecognised export markets, particularly into Asia. Again, as economies in 
developing nations continue to grow and diets diversify, demand for Australian 
avocados is predicted to increase. 

 



 

154 | P a g e  
 

Finally, the assessment of water demand for avocados is set out against the major 
factors identified in Table 8.2.1: 

Table 6.7.1: Factors affecting water demand for avocados  

Influence Impact 
 

Water demand 
impact 

Agronomy  Greater efficiency of water use will reduce use 

Introduction of new varieties 

 

Neutral  

Climate  Increased climatic variability means a secure 
water source is essential for this highly water-
sensitive crop 

Water requirements in WBB can be up to 10 
ML/ha less than for WA, giving WBB an 
advantage 

Air freight for export to Asia may become less 
viable  

 

Increase 

 

 

Commercial  Shift to corporatised farming may result in 
increased water use as farms look to expand. 
The largest avocado producer in Australia is in 
the Lower Burnett and is operated by 
Timbercorp – Australia’s largest managed 
agricultural investment firm. 

 As a product, avocados are well suited to 
supermarket and export sales. 

 

Increase 

Economic  Economic growth, particularly in Asia, favours 
growth in demand for product. 

Scope for expansion in existing Asian markets 
and penetration in to newer markets. 

 

Increase  

Population Population increases favour increased 
production for both domestic and overseas 
markets. 

Increased diversity in diet of developing 
countries favours production 

 

Increase  

Technology  Improved transport, processing and storage 
technologies may broaden market 
opportunities as output can be transported 
further 

Neutral or net 
increase 
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Influence Impact 
 

Water demand 
impact 

Varietal improvements and GM may improve 
WUE  

Planned halving of water user per tonne by 
2020 
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Figure 6.7.4 below illustrates the estimated annual water demand for avocados over 
the 50 year study period.  
Figure 6.7.4: Estimated Most likely, Moderate and High annual water demand for avocados 

 
Please note: Estimated growth rates for avocados remain the same under the Most likely and 
Moderate scenarios (see section 9.5). 
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6.8 Other tree crops 
Other tree crops grown in the WBB region are predominantly pineapples, stone fruit 
(nectarines, olives and peaches) and mangoes, of which over 32,500 tonnes were 
produced in 2005-06 (ABS, 2008).  

Pineapples made up 86% of this output (28,399 tonnes), followed by mangoes (9%) 
and stone fruit (5%). 

Pineapples are drought-tolerant and do not require irrigation in the WBB region so 
are not covered here. Mangoes are frost intolerant and require well-drained soils 
and have a water requirement of 6 ML/ha (DPI&F, 2000).  

6.8.1 Local and international markets  
Mangoes 
The major mango producing regions are Rockhampton, Sunshine Coast, 
Bowen/Burdekin, and the Atherton Tablelands. The WBB region produces almost 12% 
(2,991 tonnes) of Queensland’s output. Over 70% of Queensland’s mango 
production is for domestic fresh fruit markets, with exports having declined steadily to 
roughly 5% in 2004-05. Singapore, Japan, Hong Kong and Malaysia are the major 
export markets (AMIA, 2008).  

Stone fruit 
Stone fruit (mainly nectarines, peaches and olives) make up a very minor proportion 
of the horticultural sector in the WBB region and are produced for domestic markets 
as early season fruits. Olives mainly go to producing olive oil for local consumption 
and the scale of operation is typically smaller than for full commercial operations. 

6.8.2 Production by sub-region 
Pineapples make up most of the ‘other tree crops’ output, and are concentrated 
around the Lower and Upper Mary and Lower Burnett sub-regions. Most mango 
production occurs in the Lower Burnett, with smaller output from the Upper Burnett 
region. Upper and Lower Mary and Baffle are also minor producers of mangoes. 
Stone fruits are mainly produced in the South Burnett region. 

6.8.3 Pricing  
Recent pricing statistics for individual crops was unavailable. For Australia in 2002, 
pineapples had a gross production value of A$ 40.1 million, mangoes A$ 97.84 
million, nectarines A$ 65.22 million and peaches A$ 75.7 million (HAL, 2004). This is 
minor compared to, for example, the vegetable industry, with a production value of 
A$ 2.5 billion in 2006-07 (see section 6.3 in this report). Further the WBB region 
represents only a small part of total Australian production. 

6.8.4 Competitiveness locally and internationally  
Due to the small scale of production in these industries, competition is mainly 
domestic.  

Mangoes are produced in tropical Australia, with 11% of Queensland’s output 
sourced in the WBB region. Internationally, India produces between 50-60% of global 
mango output, given its proximity to Asia, is a strong exporter to these nations. 
Increased demand has led to increased production in newer areas including West 
Africa, South Africa, South America and Mexico (AMIA, 2008). 
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The majority of nectarines and peaches are produced in the Goulburn Valley and to 
the east of Melbourne. The industry is much smaller in Queensland, and serves early 
season markets. It is unlikely to grow, as increased production in the region may 
lower per tonne return. Having produced just over 1,000 tonnes of olives in 2005-06, 
the olive industry in the WBB region is also a minor contributor to domestic 
production, serving the larger domestic market. 

Other tree crops that are produced in small volumes are passion fruit, which 
probably cover less than 100 ha in the WBB region (but is a major Australian 
producer of this crop), lychees and longans.  

6.8.5 Prospects 5, 10, 25 & 50 years  
Mangoes 
Mangoes will continue to be a popular fruit in Australia, and with growing global 
demand, the region may increase its contribution to Australian mango exports, 
provided it can compete with lower-cost producers such as India and Africa. 

Stone fruit 
It is unlikely that stone fruit (mainly nectarines, peaches and olives) will increase 
production significantly in the WBB region, but will continue to serve local markets. 
Growth in demand for olives and olive oil may increase production, as has been 
seen in recent years. However, the industry is so small here that there will only be a 
minor impact on water use. 

Finally, the assessment of water demand for other tree crops is set out against the 
major factors identified in Table 8.2.1: 

Table 6.8.1: Factors affecting water demand for other tree crops  

Influence Impact Water demand 
impact 

Agronomy  Small potential for tree crops to displace 
sugarcane 

 

Neutral  

Climate  Increasing climatic variability necessitates 
guaranteed water supply for all tree crops 
except pineapples. 

Increased cost of transporting fruit domestically.  

 

Slight increase  

Commercial  No expected impacts 

 

Neutral  

Economic  Economic growth in Australia will increase the 
market for boutique fruit such as mangoes 

Asian economic growth allows for growth in 
demand for stone fruit products but early 
season premium may not be achievable given 
small export volumes. 

Slight increase  
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Influence Impact Water demand 
impact 

 

Population Domestic population growth will increase 
demand. 

International population growth favours 
demand to a lesser extent. 

 

Slight increase 

Technology  Transport technology development could 
improve access of tree crops to more distant 
markets, inturn increasing local production 

Slight increase 

 

Figure 6.8.1 below illustrates the estimated annual water demand for other tree 
crops over the 50 year study period.  
Figure 6.8.1: Estimated Most likely, Moderate and High annual water demand for other tree 
crops 

 
Please note: Estimated growth rates for other tree crops remain the same under the Most 
likely and Moderate scenarios (see section 9.5). 
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6.9 Soy beans, peanuts and other legume crops  
6.9.1 Local and international markets  
Soybeans 
For Australia at the present time is a net importer of Soybeans, but is also a 
substantial producer with 4,800 tonnes being produced in the WBB region in 2000-01 
(ABS, 2001). Market availability varies significantly depending on quality, with 
premium markets existing for those crops of high enough quality to produce soy 
flour. Large premium markets exist for organically grown soybeans (DPI&F, 2004). 

Peanuts 
Peanuts are imported into Australia at present to meet domestic production 
shortfalls, particularly during the recent drought. Due to the high quality of Australian 
grown peanuts producers have been able to access premium domestic and 
international markets. This market exists primarily in Japan, Korea and New Zealand 
(PCA, 2007). In 2007, around 3,144 tonnes of peanuts were exported from Australia’s 
primary exporter, the Peanut Company of Australia (in Kingaroy), and 33,042 tonnes 
went to domestic markets. 

Much of the success of this peanut industry is attributed to the introduction of Hi 
Oleic peanuts as a premium product (PCA, 2007). 

Other legumes 
Other legumes, such as those which are grown in the WBB region (field beans and 
navy beans), are of less importance.  

6.9.2 Production by sub-region 
Before the drought, peanuts were mostly grown in the Kingaroy (South Burnett) area, 
however in recent years peanuts and soybeans are increasingly grown in the WBB 
region as a nitrogen-adding break crop for sugarcane (DPI&F, 2004).  

The benefit of these crops in rotation with cane is that they provide a disease break, 
increase soil carbon and nitrogen and as a consequence can boost production 
during the next rotation (PCA, 2006). While both are capable of being profitable 
crops in their own right, the value adding effect of the complementary relationship 
they have with sugarcane increases the value of these legume crops. The primary 
production of soybeans and peanuts occurs in the main sugarcane growing region 
of Lower Burnett and in the much dryer South Burnett sub-region (Figure 6.9.1).  

The South Burnett peanut industry occupies a much larger area of land than the 
Lower Burnett (7,600 ha compared with 2,100), and production is similarly higher in 
the South Burnett, though production more than halved between 2000-01 and 2005-
06. Production increased sharply in the Lower Burnett, due mainly to increased use of 
peanuts as a break crop and also as a result of irrigation in the region. WBB water 
demand survey responses indicated that soybeans and peanuts are being 
increasingly incorporated into the sugarcane growing cycle, especially in the 
Maryborough region.  

Whether peanuts and soybeans become important crops in their own right is subject 
to many factors. Recent sudden increases in the price of food crops and increased 



 

161 | P a g e  
 

demand for met provides a very strong future for soybeans but it is difficult to 
forecast how this will translate to water demand in the WBB region. 
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Figure 6.9.1: Soybean and peanut production in 2000-01 and 2005-06 

 
Source: ABS, 2008a 

6.9.3 Pricing  
High quality peanuts can get prices of up to A$ 800/tonne, with prices dropping to 
around A $ 400/tonne for poorer quality produce (DPI&F, 2004). In the USA, which 
has a much more developed soybean industry than Australia, soybean prices have 
historically remained around A $ 370 per metric ton, with swings of around A $ 100 
between years.  

In April 2008 Rabobank (Rabobank Australia, 2008) reported on the remarkable price 
increases for soybeans, stating that, “Soybean prices reached a seasonal and a 
historic high of US 1221 cents per bushel in December 2007, 84 per cent higher than 
the year’s lows”. The market for soybeans is an international market and is being 
influenced today by the area being planted to corn in the US for ethanol 
production.  

6.9.4 Competitiveness locally and internationally  
Peanuts 
The peanut industry in the WBB region is competitive locally and internationally due 
to the high quality of the produce and the production of Hi Oleic peanuts, which 
appeal to a premium market (PCA, 2007). Peanut production in the South Burnett is 
much longer established than that in the Lower Burnett. Reliable water is particularly 
important given the high input costs required to sow a peanut crop. The recently 
developed peanut industry in the Lower Burnett is less well established and remains 
as a sugarcane break crop rather than an industry in its own right. This said, Lower 
Burnett growers have significant irrigation resources.  

There are many areas in sub-tropical and tropical Australia where peanuts might be 
grown but yields in the South Burnett sub-region are amongst the highest in Australia. 
However, land costs are also high, so alternative growing regions such as the 
Burdekin might be more competitive. 

 



 

163 | P a g e  
 

Soybeans 
The soybean industry in the WBB region is very small in comparison both to 
alternative local industries and to competing soybean growing areas. The majority of 
soybeans grown in the WBB region are grown as a supplementary crop for 
sugarcane, as a source of soil nitrogen and organic matter (green manure). 
Soybeans can be used for their oil, meal or seeds.  

Soybeans are grown widely across Australia from the Murray Darling Basin 
northwards. Once again land costs are high in the Lower Burnett and Mary sub-
regions this, and the competition for land and water from other crops, may preclude 
the crop from any major development. Production from the Murray Darling region 
has decreased in recent years with the drought. 

6.9.5 Prospects 5, 10, 25 & 50 years  
Peanut production will need to increase significantly for the industry to achieve the 
scale required to service larger export markets. Already peanuts are being 
produced in several new areas such as in the Northern Territory. If the industry 
expands to meet export markets, this will favour production of irrigated peanuts in 
the Lower Burnett and the Mary sub-regions and could favour increased irrigated 
production in the South Burnett. Although peanuts are a financially profitable crop 
there are soil limitations that effect the quality and yield of the product.  

It seems unlikely that peanuts will become a major crop in their own right in the 
Lower Burnett and Mary sub-regions, although it could do so if there are poor future 
prospects for sugar. With annual national production at around 40-50,000 tonnes, 
even a doubling of production in the WBB coastal regions (that have only a small 
share of the national market) would only still be small water requirement compared 
with, for example sugarcane and vegetables. 

Soybean prospects are influenced by factors such as ethanol trends, the capacity of 
the palm oil industry to expand sustainably and the sourcing of feed for feedlots. 
Presently, all three factors favour the soybean industry so it can be expected to 
expand. It is expanding in the WBB region and may be the crop of choice for 
rotation with cane so that theoretically, it could occupy an area of 15-30% of cane 
production and have a similar water requirement. Soybean is a better break crop 
than peanuts as its better suited to the regional soil types. As a break crop, soybean 
must be irrigated, the climate is no longer suitable for dryland techniques. Prices will 
dictate the growth and end use for soybean in the WBB region.  

Finally, the assessment of water demand for soybeans, peanuts and other legumes is 
set out against the major factors identified in Table 7.2.1: 
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Table 6.9.1: Factors affecting water demand for soybeans, peanuts and other legumes 

Influence Impact Water demand 
impact 

Decrease Agronomy  Reduction in sugarcane will diminish the area of 
soybeans, peanuts and other legumes used as 
break crops 

Climate  Increased irrigation requirement, especially in 
areas which currently produce “dry” crops (e.g. 
South Burnett) 

 Increase 

Commercial  Increased ethanol production 

Air and sea freight to export markets less viable 

Net increase  

Economic  Rising land costs may cause relocation from 
South Burnett to Burdekin 

Expansion of export markets 

 

Net decrease 

Population Population growth favours growth in demand 
for peanuts, soybeans, ethanol, and feed for 
livestock 

 

Increase 

Technology  No expected impacts Neutral 

Figure 6.9.2 below illustrates the estimated annual water demand for soybeans, 
peanuts and other legumes over the 50 year study period.  
Figure 6.9.2: Estimated Most likely, Moderate and High annual water demand for soybeans, 
peanuts and other legumes 

  

Please note: Estimated growth rates for soybeans, peanuts and other legumes remain the 
same under the Most likely and Moderate scenarios (see section 9.5). 
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6.10 Feedlots  
Feedlots are used in intensive livestock industries for pigs, poultry and cattle. Most of 
Australia’s feedlots are in south east Queensland and the northern tablelands and 
Riverina regions of New South Wales and are an important industry in the WBB 
region. Combined, the Burnett and Mary sub-regions form Queensland’s third most 
intensive feedlot region, following the Darling Downs and Central Highlands. Grain 
makes up 80% of feed and water is primarily used to nourish the animals and for 
cleaning. 

6.10.1 Local and international markets  
Feedlots are used predominantly for cattle and piggeries in the WBB region. 
Australian beef and pork goes primarily to domestic markets, with exports of the 
much larger beef industry mainly going to Japan, Korea and the US.  

The hinterland of the Bundaberg region is one of the largest cattle growing areas in 
Australia. Cattle are grown on dry country or in feedlots. Liberalisation of the 
Japanese market in the 1990’s brought about expansion in the feedlot sector, while 
the exclusion of US beef earlier this decade sustained this growth (ALFA, 2008). This 
exclusion (resulting from BSE outbreaks) was relaxed in 2006, reopening restricted 
export of US beef to Asian markets. 

6.10.2 Production by sub-region 
There are 6 major beef feedlots in South Burnett one of which has a capacity of 
20,000 head. Most of the grain is sourced from outside the WBB region. Typically 
feedlots in this part of Queensland do not produce any of their feed requirements. 
Production and water use is highest in the Upper Burnett and South Burnett sub-
regions. Feedlots offer a very high return on water at around A$ 10,000 per megalitre 
used. Feedlots cannot operate without a secure source of water use and lack of 
allocations has been a further limiting factor to production in recent years. 

6.10.3 Pricing  
The feedlot sector plays a significant role within the A$ 2.7 billion beef industry. Beef 
prices have been rising and can be expected to continue to do so. 

6.10.4 Competitiveness locally and internationally  
The price of grain has reached record high at more than A$ 300 per tonne and 
despite growth in production, grain demand is expected to increase due to; normal 
consumption and higher feed grain demand. Also contributing to expected growth 
is the use of grain in ethanol production and reduced planting of grain to allow 
planting of other crops for ethanol. This places upward pressure on prices and 
reduces viability of feedlot industries. 

With drought, the feedlot sector is not likely to expand in Victoria, Western Australia 
and South Australia. For cattle, Australian lot feeders are currently losing A$ 70 – 200 
per head of cattle, which led to a 36% decline in numbers between 2006 and 2007, 
with the lowest number of cattle on feed since 1999 (ALFA, 2008). The industry is, 
however, confident of a recovery. There is some competition in the US market for 
Uruguayan and Argentinean beef, who have lower production costs and weaker 
currencies. 
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In Australia, feed constitutes around 60% of the total cost of pig meat production, 
70% of which is feed grain. Production costs in Australia are markedly higher than 
those of its’ competitors: Brazil, the US and Canada (ABARE, 2007). Pork exports are 
predicted to fall as imports from Denmark and Canada rise, resulting from the high 
costs of grain in Australia and strong dollar value. Pig production is also experiencing 
the lowest profit margins it has seen since the mid-1980s; and combined with the 
recent drought some producers are likely to leave the industry. 

Given the cyclic fluctuation of beef and grain prices and climatic conditions, it is 
difficult for small feedlots to justify investment in upgrading facilities that are only 
used occasionally (BMRG, 2004). 

6.10.5 Prospects 5, 10, 25 & 50 years  
The feedlot sector has increased in the WBB region as a result of drought conditions 
and is expected to grow over the coming decade or so, as both piggeries and beef 
are expected to expand to meet growing demand. Climatic variability is likely to 
increase over the medium term, which will also lead to increased investment in the 
feedlot sector.  

The main concerns for the feedlot sector include: continued access to international 
markets and affordable grain prices, climate change, disease, and legislative and 
land use change. In particular, increased feed grain demand from the sector and 
the expected expansion of ethanol production will put upward pressure on grain 
prices (ALFA, 2008). 

In future, higher grain and livestock prices will impact on the feedlot sector, and 
cattle in some regions may spend more time on grass. There will likely be a transition 
from smaller feedlots with high operational costs, to just a few, larger, more efficient 
operations (Rodway, 2008). 

Though an integral part of the beef industry, there is a need to increase production 
efficiency in order to remain viable. Options such as feedlots with fodder crops 
grown nearby may become economic in the future but there appears to be no 
apparent interest in this now.  
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Finally, the assessment of water demand for feedlots is set out against the major 
factors identified in Table 8.2.1: 

Table 6.10.1: Factors affecting water demand for feedlots 

Influence Impact Water demand 
impact 

Agronomy  Grain for feedlots are produced outside of the 
WBB region 

Neutral 

Climate  Dryer conditions will increase livestock farmers’ 
reliance on feedlots 

Increase  

Commercial  Shift to fewer, larger feedlots  

 

Neutral  

Economic  Ethanol production will increase cost of grain for 
feedlots 

Economic growth in Korea favours growth in 
demand for Australian beef 

Net increase 

Population Population growth will increase demand for 
beef 

Increase 

Technology  Research and development into more efficient 
feedlot practices 

Decrease 

Being such a small industry in the WBB region, predictions of proportionate water use 
for the feedlot sector was not included in the Delphi study. 
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6.11 Other agricultural based rural demand 
Other agricultural based rural demand comprises other grains (maize and sorghum) 
and minor crops such as wine and table grapes, timber lots and corkwood, which is 
used in pharmaceutical manufacture. 

6.11.1 Local and international markets  
These other crops are primarily produced for local and to a certain extent, domestic 
use. Being such small agricultural sectors, they serve a minor role in Australian 
markets. 

6.11.2 Production by sub-region 
Most grain (maize and sorghum) is produced in the South Burnett sub-region, which 
covered over 14,000 ha in 2005-06 and supplies nearby feedlots and dairy farms. All 
other sub-regions have small areas under grain production, except Baffle (Figure 
6.11.1). 

Most sorghum is not irrigated and in some areas rainfall is also sufficient to grow 
maize un-irrigated. Sorghum is grown in the South Burnett and is expected to 
account for most of the grain production in this region. 

With the lack of data on these crops it is not possible to estimate the proportion of 
the crops that are irrigated but it is expected to be small.  
Figure 6.11.1: Sorghum and Maize in the WBB region, 2005-06 (ha) 

 
Source: ABS (2008a) 
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Grain production  
The WBB region is a very small producer of grains and such crops are usually not 
irrigated. Most other irrigated crops have offered a superior return per hectare and 
while grains such as sorghum, maize, oats and in many areas wheat can be grown, 
this has not occurred in the region. There are several factors that could influence a 
change towards greater grain production. Firstly, grains are becoming increasingly 
short in supply and prices have risen rapidly with the impacts of the shift to ethanol 
production in countries like the US a major factor. Economic development in Asia is 
increasing demand for beef; and it takes around 8 kg of grain to produce 1 kg of 
beef. While little direct production of irrigated grain for beef is expected in the 
region, higher prices for grain could encourage higher production and the potential 
for irrigated grain in areas such as the South and the Upper Burnett. 

Other crops  
This commodity analysis has attempted to cover all crops and commodities that 
might be anticipated to represent more than 5% of total water demand in the WBB 
region. 

There is a very wide range of other irrigated crops grown in the region and some of 
these are set out below.  

Crop/use Current status Potential for growth 
 

Wine grapes  Some production in South 
Burnett but very small   

Beyond suitable region for wine 
grapes – not competitive with 
areas further south  

Table grapes Scattered production across 
whole region but especially 
Upper Burnett  

 

Niche crop with limited season  

Corkwood - 
Duboisia 
leichardtii 

Small areas around Kingaroy – 
a native tree used in the 
pharmaceutical industry   

 

Small industry now – future 
growth and any requirement for 
irrigation not known 

Irrigated timber 
lots  

The only known timber lot is 
north of Eidsvold for paulownia  

 

Other crops could offer higher 
returns 

6.11.3 Pricing  
Grain crop prices tend to move together with a floor price based on the fodder 
value of crops. In the past, use of irrigation land and water for growing irrigated 
cereal crops has often been a marginal activity. 

Other smaller crops have a very wide array of prices so it is not possible to make a 
general comment on how price might affect demand for water 
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6.11.4 Competitiveness locally and internationally  
The region offers no special benefits in terms of irrigated production of the crops 
shown above. 

6.11.5 Prospects 5, 10, 25 & 50 years  
What happens with the beef industry could influence the future of fodder related 
crops; however, these crops are mostly unable to match the returns obtainable from 
soybeans. Increased dairy production would build production of irrigated maize in 
the South Burnett as it is used to produce silage for the dairy industry.  

No doubt new irrigated crops will emerge but it is impossible foresee how much 
water they will require. Reliability of water sources are paramount in the 
development of new permanent plantings, particularly in times of drought or climate 
variability.  

Finally, the assessment of water demand for other agricultural based rural demand is 
set out against the major factors identified in Table 8.2.1: 

Table 6.11.1: Factors affecting water demand for other agricultural based rural demand 

Influence Impact 
 

Water demand 
impact 

Agronomy  New crops might emerge and the growing 
range of other crops might be extended 

Neutral to small 
increase  

Climate  Climate can affect the growing range of crops 
such as those that are normally grown further 
north being grown  in this region  

 Small increase  

Commercial  High value new crops could develop  

Urbanisation of the area immediately south of 
the 
WBB region could lead to growth in industries 
servicing urban areas (e.g., turf farms and 
nurseries) 

 Increase  

Economic  High growth will lead to production of new 
crops  

Increase  

Population World population and economic growth could 
require increased production of fodder crops  

Increase 

Technology  Industries such as the pharmaceutical industry 
may have requirements for new crops 

Increase 

Being such small industries in the WBB region, predictions of their proportionate water 
use was not included in the Delphi study. 
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7 MINING AND POWER GENERATION 

 

7.1 Mining and power generation in the WBB region 
The WBB region has extensive mineralisation with building stone, copper, diatomite, 
foundry and silica sand, gold, ilmenite, ironstone, magnetite, mercury, molybdenum, 
oil shale, rutile, silver and zinc found in the region. What mineralisation is present is 
characterised by widespread, small deposits, with only a few larger deposits 
currently able to be actively mined. Most deposits are too small, or are of too low a 
grade, to be mined given today’s prices. While the mining and processing of some 
minerals such as gold, coal and mineral sands can have significant water 
requirements based on throughput, others do not.  

The range of minerals in the WBB region is illustrated in Figure 7.1.1, which is taken 
from the annual report of D’Aguilar Mining, one of the miners with properties in the 
region. 
Figure 7.1.1: Minerals in the WBB region 

 
Source: D’Aguilar Mining  

Mining and power generation are major users of water at present in the WBB region, 
but total demand in the future for this sector is expected to drop. The main current 
users and known prospects for mining are set out below in Table 7.1.1. 



 

172 | P a g e  
 

Table 7.1.1: Current and potential mining water users in the WBB region 

Current water 
users 

 Water 
allocation 

/need 

Sub-region 
water source 

Future needs 

Tarong power 
station and 
Meandu Coal 
and Kunioon 
resource  

Coal washing 
and power 
generation  

29,270 ML high 
priority  

South Burnett 
– 
Boondooma 
Dam  

May be 
decommissioned 
by 2033 

Efficiencies in 
coal washing 
and power 
generation have 
reduced water 
consumption 

 

Equigold  

Mt Rawdon  

Gold  1,000 ML  Lower 
Burnett - 
Paradise 
Dam  

Further mine life 
of up to 20 years 

   

Monto 
minerals  

Feldspar 

limonite 
apatite, 
feldspar and 
titanomagnetite 

3,000 ML 
allocation – 
but may use 
less. 

Monto 

Three Moon 
Creek 

groundwater 
allocation – 
artesian 
basin 

 

Unknown  

Potential projects 

Macarthur 
Coal Monto 
project  

Steaming coal   Up to 5,000 
ML for stage 2 

Monto - Fred 
Haigh Dam 

plus 
groundwater 

Stage 1 may 
proceed but no 
decision made 
yet – mine life up 
to 20 years 

  

D’Aguilar 
Mining  

Range of 
prospects 
including gold 
nickel, 
molybdenum 

Not known at 
this stage but 
smaller 
volumes at a 
range of 
locations most 
likely – some 
sites already 
have water  

Upper Mary, 
Upper 
Burnett  

Development 
may be over a 
10-20 year 
period  
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7.1.1 Local and international markets 
Most minerals produced in the region are either exportable themselves, or, as in the 
case of steaming coal which may be consumed in Australia, will be priced to reflect 
world markets. Continuing buoyant markets for minerals favour the development of 
prospects in the region. Some minerals such as nickel, gold and coal are in very 
strong demand. However, with most mines or prospects being smaller, and in some 
cases potentially higher cost producers, decisions on their future development will 
be sensitive to mineral prices. 

Apart from Macarthur coal (requirements shown above in Table 6.11.1), none of the 
future developments are sufficiently advanced to be able to state what their water 
requirements might be.  

Coal and power generation  
Coal and power generation is now by far the largest user of water in the mining and 
power generation sector in the WBB region. Current coal production in the region is 
thermal coal, with most of this production going to the Tarong power station. Water 
is used at Tarong for cooling and output represents about 25% of Queensland’s 
power requirements. More than 90% of the water for Tarong is used for water cooling 
and the rest for coal washing. 

The Tarong Coal Meandu coal mine has been producing at around 7 million tonnes 
of coking coal each year. The Kunioon coal mine that replaces Meandu will soon be 
producing; however, this may stop with the anticipated de-commissioning of 
Tarong. 

The power station could be de-commissioned by 2030 and after that the water 
resource for the mine may become available to the South Burnett sub-region. 
However, given the capacity to pay of South East Queensland, any available water 
is more likely to be taken up by the South East Queensland Water Grid. 

The Chinchilla-Wondai coalfields in the South Burnett sub-region are the most 
prospective in Queensland after the Bowen Basin. While it was earlier thought that 
coal development in this area might have been constrained by the availability of 
water, it is now known that there are adequate supplies of water in the coal seams. 
So much so that these coal-fields might export water to other regions, but the water 
is of a generally poor quality from both salinity and other contaminants. 

7.1.2 Production by sub-region 
Existing mining and power generation is mostly in the Monto and Lower Burnett sub-
regions. For mining alone, the Monto region is the largest. For power generation the 
South Burnett is the largest sub-region in terms of water demand.  

There are shale oil deposits in the Baffle region but it is not known what the water 
requirements of this industry will be. Development is expected to be some years 
away given there are other better deposits further north that have yet to be 
developed. 

Requirements of mining beyond the Wide Bay Burnet region 
The three main mining regions adjacent to the WBB region and the likelihood of 
water demand from these regions for WBB water is set out below: 



 

174 | P a g e  
 

• Dawson – mining development is occurring in the Dawson valley region but 
the Nathan Dam is now expected to proceed with supplying water that is 
closer and probably of a higher reliability than, say, Upper Burnett Water. 

• Southern Bowen Basin – Anglo Coal is expanding its Moura mine in the 
southern Bowen Basin but is understood to have secured water for the mine. 
Other Bowen Basin mines have already secured water supplies and the 
distance and uncertain reliability of water from the Upper Burnett, compared 
with Fitzroy system water, is expected to make this water of less value to any 
future developments in the Bowen Basin. 

• Chinchilla-Wondai – As stated elsewhere in this section, this region may be 
exporting water to other regions and so does not have a requirement. In the 
unlikely event that coal-fired power capacity is developed, this could have a 
higher water quality requirement than is available from coal seam water. 
However, power generation specialists predict that no new coal fired power 
stations will be built without a solution to carbon impacts and any such 
solution may be years away. In any case, air cooled power stations are now 
being considered. 

7.1.3 Pricing  
At present steaming coal and gold are the two main commodities produced in the 
region and prices for both are at record levels. Gold prices are expected to remain 
strong in the longer term with demand for gold for electronic equipment but more 
importantly for jewellery in the rapidly growing Asian region. 

The future of steaming coal depends on a number of factors including the outcome 
of present concerns about carbon impacts of coal.  

Coal is an unknown in the longer term. Given that there is only one operating mine 
and one relatively small mine that could come into production, coal prices are not 
expected to have a big effect on coal production and water use for coal 
production. Should a solution be found to the carbon impacts problem then the 
coal market will be much invigorated, providing a stronger demand for coal and 
from that, water. 

Many of he other minerals experience wide fluctuations in prices such as nickel and 
zinc which are at present at record high prices. 

With mineral production the issue more critical than current prices can be the costs 
of production of a mine compared with others producing the same minerals. With 
many of the mines in the region being small producers, their costs could be among 
the higher costs in the industry so be vulnerable to downturns in markets. 

7.1.4 Competitiveness locally and internationally  
Taking into account comments made above the WBB region is not regarded as a 
highly competitive region but is able to produce minerals now at competitive prices 
and may be able to do so in the future. Present indications are that the type, size 
and quality of the resource in the region is such that it will never be a major minerals 
production region and the demand for water for processing will be accordingly 
small. 
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7.1.5 Prospects 5, 10, 25 & 50 years  
During the next five years little development requiring a significant water resource is 
predicted; however, prospects such as the Macarthur Coal deposit might be fully 
developed in the next 5-10 years. Beyond that time, other mines could be 
developed but with mine reserves of both the Equigold and Macarthur Coal mines 
both limited, water that has been used for these mines could again be available to 
the market. 

Monto Minerals has an existing allocation of 3,000 ML. However, the water resource is 
insufficient to provide for the next major mine development; Macarthur Coal’s mine 
at Monto which, in its second stage could take up to 5,000 ML. If this mining project 
goes ahead it is likely to source its water from Fred Haigh Dam in the Lower Burnett 
sub-region. 

Having said that, there is much exploration underway in the region and this could 
prove up a large mine requiring a water resource equal to the current water 
resource used by mining. There is also the impact of a continuing development of 
mining. While the prospective mines in the region may not be viable now, with 
continuing shortages of new resources and increasing prices, unviable or marginal 
mines can become viable.  

The development of a polymetallic deposit, the Ban Ban Zinc skarn for example, is 
amongst the undeveloped prospects. It would receive water from the Upper Burnett 
sub-region. How much will depend on the life of the mine, but assuming a five year 
mine life and a water requirement equal to 10% of throughput (360,000 tonnes), less 
than 50 ML per annum may be required. Other prospects may have similar limited 
water requirements or already have water such as with the redevelopment of the 
previous Shamrock mine. 

Finally, the assessment of water demand for mining is set out against the major 
factors identified in Table 8.2.1: 

Table 7.1.2: Factors affecting water demand for mining 

Influence Impact 
 

Water demand 
impact 

Agronomy  Mining - no expected impacts 

 

Neutral 

Climate  Concern for carbon impacts makes coal mining 
less viable 

 

Decrease  

Commercial  World trade in minerals is increasing  

Smaller mining businesses are enjoying much 
improved shareholder support and have 
improved access to development funding 

 

 Increase  

Economic  Increased prices and volumes of minerals trade 
has been built on strong economic growth and 
development of new mines will depend to a 

Increase  
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Influence Impact 
 

Water demand 
impact 

large extent on this continuing. Any downturn 
will reduce viability of new mines 

 

Population No expected impacts other than increased 
demand for mineral products with increased 
population 

 

Increase  

Technology  Many minerals in the region so potential for 
minerals to be required in future that have a 
lesser demand now 

Mining technology can develop cheaper 
processes that can make particular deposits 
much more viable 

Slight increase  
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8.1 

8.2 

8 DEMAND SCENARIOS FOR THE WIDE BAY BURNETT 
REGION OVER THE NEXT 50 YEARS 
Why examine scenarios 

Scenario assessment is a well established activity in the corporate world but usually 
in a much more circumscribed environment. The objective of scenario assessment is 
less to predict actual water demand, but more to search for factors that will most 
likely impact on water demand. Examining scenarios allow the tabulation of possible 
known impacts on rural water demand. Then an assessment can be made of how 
these impacts might be accommodated.  Hard predictions of water demand are 
almost certain to be incorrect as they are subject to forecast errors and will not 
necessarily lead to better planning and adaptation to trends. Assessment of 
influences establishes the background to provide inputs to planning. 

There are four major elements to the methodology for scenario assessment. These 
include: 

• Review of all factors that have the potential to have a significant impact on 
demand – this is set out below and assesses the likely scale and the valence 
of impacts; 

• Use of these factors to assess impacts on each commodity group (Section 6); 
• Using four factors that have been assessed as being more significant, actual 

scenarios have been developed using quadrants based on the interaction of 
influencing factors, i.e., a description of what might eventuate if these factors 
have a strong or weak impact; and  

• Finally a Delphi study has been used to obtain input from experts in rural 
industry and within the region.  

The model that has been developed for the project integrates scenarios to allow 
assessments to be made of the impact of variations in assumptions. 

While it is expected that the volume of water used in the region will increase over 
the next 50 years, the more important changes anticipated are shifts in uses and in 
the intensity of demand in particular regions. 

Review of factors impacting on demand   
There are many factors that interact in complex ways to influence future water 
demand. This complex interplay of multiple factors pose a great challenge in terms 
of assessing the overall scale of change in demand. For the purpose of this study 
(which is looking at medium to long term demand) several factors have been 
identified as having significant impact in terms of decreasing or increasing the 
demand and are listed in Table 8.2.1. Review of Table 8.2.1 indicates that most of the 
factors identified are expected to increase demand for water. Few factors are 
certain to reduce demand. Technological advancement is one of the most 
important factors expected to decrease demand for water.  

Increasing demand for water may be met initially by an increased supply of water 
(e.g. full use of existing allocations such as in the Mary, the take up of Paradise Dam 
and Kirar allocations as the supply further tightens). However, this could lead to 
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higher prices for water allocations, which means those industries or enterprises better 
able to afford water will continue to take up an increasing volume of water by 
buying water from those less able to afford it. Alongside the water market is the land 
market. For most sub-regions, land that has easy access to an irrigation water supply 
is the land that is most highly priced. Industries enjoying higher per hectare returns 
will find both land and water more affordable. 

8.2.1 Factors affecting demand in the past  
This study aims to examine what changes might occur in rural water demand in the 
next 10, 25 and 50 years in order to assess potential demands for these timescales . 
Examining past trends will provide valuable input into the trends anticipated over 
the next 50 years.  

The following presents a picture that existed in 1958: (Yearbook Australia 1958 (ABS, 
1958) and other sources) 

• There were 14 dams under construction or proposed in Australia including two 
in Queensland (Burdekin was one). Fred Haigh Dam had not been built  

• An area of 20,711 hectares (51,178 acres) of cane was irrigated in 
Queensland of which 4,835 hectares (11,949 acres) were in Southern 
Queensland  

• Average price per ton of cane was A$ 93 (£46)  
• Average weekly wage for males was A$ 36 (£18) 
• There were 8 mills in the region rather than the four today  
• Value of the cane crop for Australia was A$ 72m (£ 36m)  
• Total crush for Queensland was 9m tonnes 
• Population of Queensland was 1.5 m, Brisbane 543,000, Bundaberg 21,600 

and Maryborough, 18,800.  
• Coastal development was limited (the first high rise building on the Gold 

Coast was not yet built)  
• The dairy industry production for Queensland was at £35m pounds, more than 

half the value for Victorian production 
• Refrigerated transport for vegetables and for milk was yet to be introduced 
• The Upper Burnett Citrus tonnage of crop was 1/15 of its size today 
• Tarong Power Station and the associated coal mine did not exist  

The major underlying forces that have impacted on rural water demand over the 
last fifty years have been: 

• Population growth in Australia; 
• Mechanisation of agriculture, particularly cane, making Australia one of the 

most cost effective producers of sugarcane in the world; 
• Building of new water storages - this produced its own demand; 
• Introduction of new agricultural crops such as macadamias, avocadoes and 

Mediterranean vegetables; 
• Extension of the range of crops such as stone fruit and peanuts; 
• Improvement in transport such as refrigerated vans and air suspension that 

have allowed vegetables and other sensitive crops to be transported much 
longer distances. 
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In the last ten years some of the trends that have had the most impact on rural 
water demand are: 

• Shift from cane to vegetables and tree crops – This has had a limited impact 
on demand as tree croppers have bought water from cane farms and 
vegetable production is often on cane farms where the total water supply is 
sufficient for vegetables. Further, the area of vegetables and tree crops is still 
small relative to the area of cane; 

• Difficult trading conditions for cane compared with other crops;  
• Urban development in region – particularly in coastal areas of Wide Bay, 

Elliott Heads to Bargara and Agnes Water; this has had the potential to 
reduce water available, especially in years of low allocations;  

• Improved water use efficiency – allows farms to achieve greater production 
from water and allows expansion of area farmed where they have land for 
expansion; 

• Drought and making do with less water – this has forced reduced water 
demand;  

• Poor commodity prices, particularly for cane resulted in reduced water 
demand as some growers are not prepared to pay for the expense 
associated with SunWater’s Part B charges. 

• De-regulation of the dairy industry has made trading conditions more difficult 

8.2.2 Factors affecting demand for water in the future  
Most of these trends are expected to continue for the next 25 years or more but a 
more comprehensive list of potential changes is set out below, grouped by type of 
change: 

Agronomy 
• Increased proportion of production of some crops in glasshouses, poly-houses 

and through using hydroponics, thus reducing water demand 
• Shifts from crops that are lower in demand for water and less sensitive to 

water supplied to crops such as, tree crops that use more water per hectare 
and are more sensitive to receiving a continuous flow of water 

• Ethanol – although the region is not regarded as highly prospective for 
producing ethanol-destined crops, it might take up production of other areas 
that do 

• Continuous cropping patterns, usually with break crops, that remove the 
reduced water use during periods of fallow such as have occurred in cane 
production 

Climate  
• Climate change – secular change, the major consequence is expected to be 

increased variability of weather and to a lesser extent, decreased average 
rainfall. Climatic variability can cause variability in water demand. Areas like 
the South Burnett that are more dependent on what is already lower than 
average rainfall may be more adversely affected  

• Internationally climate change concerns may limit the expansion of Brazilian 
cattle country into forests and this cattle country has been later taken over by 
cane thus increasing costs of cane production in Brazil, the world price leader 
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• Increased focus on reducing carbon impacts of human activity – how this will 
affect water demand is not clear – the region has advantages over more 
distant locations such as North Queensland as transport costs are lower. Air 
transport of vegetables to export markets may become less viable.  

• Shift in the ideal zone for some agricultural enterprises e.g. dairy in Northern 
Victoria may not be as viable if there are impacts of climate change 

• Greater efficiency in water use for coal production and electricity generation 
and greater dependence on natural gas and other energy sources for power 
generation 

Commercial  
• Increase in corporatised farming and concentration of ownership of farms – 

capacity to finance capital expenditure and the preference of these 
businesses for areas like the Lower Burnett, given the skills available and the 
size of the region  

• Major shifts in ownership of farms (with concurrent shifts in enterprise)  
• Off-stream storage – building of off-stream storages by larger producers to 

store harvested water or water allocations  
• Private irrigation systems – potential for landholders to develop Greenfield 

sites and pump own water to these sites  
• Rationalisation of sugar mills from the now four to perhaps a single mill – this 

might reduce demand for water in areas that are more distant from the 
surviving mill. 

• Development of supply conditions that better meet needs of farmers, such as 
water share arrangement where these can be used  

• Commercial arrangements for ownership of water infrastructure – possible 
private ownership or operation of assets as with other utilities in Australia  

Economic  
• Economic growth in Australia – continuation of relatively high rates of growth  
• Economic growth and emergence of large middle class and urbanisation of 

India, China, and rest of South Asia and South East Asia - demand for 
agricultural commodities  

• Countries like India that are large, but not low cost, sugar producers, but have 
a large and increasingly wealthy population may shift from sugar production, 
thus creating market for cane  

• Reduction in expansion of area for agriculture in Brazil 
• Increases in sugar production in Africa in areas such as the Congo may 

emerge as more significant producers, reducing the dominance of Brazil. The 
previous Soviet countries may also increase sugar beet production to provide 
shorter term increased production 

• The value of the Australian dollar decreases to levels that applied ten years 
ago  

• Minerals development – coal, more gold, nickel, shale oil, other minerals  
• Minerals and power generation in adjacent regions, e.g. Chinchilla-Wondai 

coal 
• Calamity e.g. war, extended world recession 

Population  
• International population growth especially in countries that import food  
• Continued population growth in Australia and in particular in the coastal 
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region and to the south of the Region  
• Population growth in the WBB region  

Technology  
• An increase in water use efficiency in on farm operations reduces demand for 

water and allows for continued economic development. Increased on farm 
WUE allows more water to remain available for other users or industries  

• Genetically Modified technology that could reduce water demand for crops 
• Technology of water treatment, particularly low cost, low energy desalination 
• Improving linkage between water use requirements and water delivery.  

These changes are set out below in the summary table below (Table 8.2.1). 
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Table 8.2.1: Future impacts on demand of changes occurring in the WBB region  

 Valence Scale Type Sub-
regions 
affected 

Hydroponics/glasshouses  -ve Medium Agronomy All except 
Monto, UB 

Shifts to crops needing 
more water/ha and 
more sensitive to water 
deficits 

-ve Large Agronomy All 

Production of crops 
displaced in other areas 
with ethanol production 
crops  

+ve Small Agronomy All 

More intensive 
(continuous) cropping, 
reduced fallow periods 

+ve Small Agronomy All 

Climate change 
variability in region  

+ve Medium/Unknown Climate All 

Climate change – 
Brazil/Africa forests 

+ve Medium Climate LB, LM 

Carbon impacts 
concerns Australia 

+ve Low Climate All 

Other areas in Australia 
become less 
competitive for 
particular enterprises 
because of climate 
change eg, dairy in 
Northern Victoria  

+ve Low Climate All but 
particularly 
sub-regions 

that are 
able to 

grow similar 
crops to 
rest of 

Australia 
Electricity generation 
technology  

-ve Medium Climate South 
Burnett 

Air freight of vegetables 
for export less viable  

-ve Small Climate  

Corporatised farming  +ve Medium Commercial All 
Ownership/enterprise 
shifts  

+ve Small Commercial All 

Off-stream storage  +ve Small Commercial All 
Private irrigation system s +ve Medium Commercial All 
Mill rationalisation  -ve Medium Commercial LB, LM 
Water supply conditions  +ve Medium Commercial All except 

Monto, 
Baffle 

Commercial 
arrangements for 
ownership of water 
infrastructure 

-ve/+ve Unknown/Medium Commercial All 
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Economic growth – 
Australia  

+ve Large Economic All 

Economic growth – Asia +ve Large Economic All 
Agriculture – India and 
China  

+ve Medium Economic All 

African and eastern bloc 
sugar and horticultural 
production  

-ve Small Economic All 

Dollar value decreases  +ve Medium Economic All 
Minerals in region  +ve Medium- large Economic All 
Minerals development in 
adjacent areas 

+ve Small – medium Economic M, UB, LB 

Major world calamity  -ve Medium /Large Economic All 
Population growth- 
international  

+ve Large Population All 

Population growth- 
Australia and in SEQ 

+ve Large Population All 

Population growth- other 
areas in WBB region  

+ve Medium Population All 

Technology – On-farm 
WUE 

-ve Large Technology All 

Technology – GM crops  -ve Large Technology All 
Technology – water 
treatment  

-ve Small Technology B, 

Delivery Efficiency – 
distribution system  

-ve Medium Technology All 

 

The above list has been prepared based on an extensive literature review and 
interview program – there may be other changes and it is impossible to predict the 
impact of any particular change. 

These changes are taken into account in the assessments made of each of the 
commodities set out in the commodities section of this report. Commodity 
assessments in turn allow indications of potential demand distribution of the water 
resource amongst users that are fed into the model. 

8.3 Development of scenarios  
As an alternative to the above, a scenario development exercise that articulates 
the type of changes that might eventuate has been developed using two scenario 
matrices. These two matrices are set up to show the joint impacts of major influences 
on water demand. 

The use of these matrices is to visualise the impacts of concurrent changes in critical 
factors affecting demand in the region. 

The two scenario matrices are: 

• Changes in water use and economic growth  
• Sugar price and climate  
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Matrix 1: Changes in water use and economic growth  
Water use Changes are a notable major trend in the largest irrigation sub-region, the 
Lower Burnett where water previously used for cane is increasingly used for tree 
crops such as macadamia nuts and avocados and for vegetables. Gross returns for 
these crops are superior to those for cane which allows these enterprises to afford to 
pay higher prices for water and for land. In other sub-regions in the longer term there 
is also potential for changes in water use will occur in the two southern sub-regions 
that can potentially supply water to the South East Queensland Grid, the potential 
for minerals and urban development in the Baffle region and the possibility that the 
water from Tarong Power station might become available should the power station 
be de-commissioned over the next 20-50 years. 

Economic growth Continued rapid economic growth in Asia for say the next ten 
years will increase demand for agricultural and mineral commodities.  The potential 
for economic growth in Africa is significant if political stability is achieved, although 
this growth might increase the international competition for commodities produced 
in the WBB region, especially sugar, rather than other markets. (For instance Kenya 
now supplies 25% of Europe’s cut flowers). In Australia economic growth, if this 
includes natural and immigration based population growth, increases demand for 
fresh fruit and vegetables and for sugar (most of the Burnett /Wide Bay sugar 
production is for domestic use). 

In the table below scenarios are outlined in each of the four quadrants. The 
quadrants cover the whole WBB region and comments relate to areas where most 
water is used to describe broad trends rather than the detail of each sub-region. 

  Economic growth 

  High Low 
High Intensity  

High levels of competition for 
water push asset price of 
water up  
Multiple levels of underlying 
demand for water 
Shift to higher water use & 
lower critical water need crops 
from cane and pasture 
Loss of rural water to urban use 
within region and beyond 
region  
Water shifts to undeveloped 
land  
Private development of off-
stream storage and new 
irrigation development  
 

Chasing opportunities  
Demand for water in some or all 
regions insufficient to meet 
supply  
Possible weaknesses in markets 
for major commodities eg, sugar  
New crops found for region  
Limited shift of water to urban 
use  
 
 Changes 

in water 
use 

Low Go with flow  
Asset price of water increases 
but most water stays with main 
current users  
Water lost to urban areas – 

Stagnant  
Limited capital for new ventures  
Limited drought impacts and 
climate change impacts offset 
by water savings  
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they have superior capacity to 
pay 
Most commodity markets for 
region strong  

 
 

Matrix 2: Sugarcane viability and climate  
Sugarcane viability Sugarcane dominates land use in the region now. While rapid 
growth has occurred in water use by other commodities, all are limited by their 
domestic and international markets. Even the combined water demand of these 
other commodities is most unlikely to occur in the next 20 years to replace cane fully, 
even if there was a willingness of those presently in the cane industry to leave. Sugar 
prices have long been below the A$ 300-400/tonne that encourages new 
investment so is not as competitive against other water users in the region. Further 
the WBB region is not as competitive a sugar producer as other regions in Australia 
such as the Burdekin, which has much scope for expansion, and Mackay. 

Climate Advice from the NRW Hydrologist is that the more pronounced effect of 
climate change will be variability in say annual rainfall, rainfall intensity, drought 
events and extreme weather conditions, and that the nature and impact of 
variability is difficult to predict. Average rainfall will reduce in the region but perhaps 
by only 10% over a 50 year period (NRW water assessment group, Indooroopilly). 
Mean temperatures will increase. Overlaying this is normal weather cycles such as 
the drought that is currently being experienced and regional variations such as the 
low rainfall in the Waruma Dam catchment. Weather is assumed to be subset of 
climate. 

  Climate  

  Adverse Normal 

Competitiveness 
of sugar 

High Resilience  
High prices for sugar 
increases 
competitiveness against 
other crops 

Crops that have 
replaced cane recently 
either experience 
reduced or negative 
growth, moving to 
regions with more 
dependable water 
supply  

Reduced tonnages due 
to continuing adverse 
weather further reduces 
the viability of mills  

Tolerance of sugar to dry 
conditions and 
development of cultivars 
less subject to water 

Regeneration 
Better reliability of rainfall 
increases attractiveness of 
the region to enterprises 
better able to afford higher 
prices for water and land. 

Sugar is used as a break 
crop for crops with higher 
returns  

Pressure to close mills is 
reduced  

Capital expenditure is 
available to improve 
returns from milling (and to 
the industry) e.g. ethanol 
from bagasse, is more 
affordable  

Investment in private and 
public water infrastructure 
is encouraged by capacity 
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deficit stress increases 
competitiveness over 
more water intensive 
crops supports 
continuing planting of 
sugar  

to pay for water  

 

Low Stepped decline  
Improvement in on-farm 
water use efficiency is 
restrained by lack of 
capital for 
amalgamation of 
properties and for 
purchasing new 
equipment 

Closure of mills is 
hastened as industry 
struggles to maintain 
scale eg, 1m tonnes per 
mill  

Crops other than high 
value add crops such as 
horticultural crops 
become more viable  
e.g. fodder crops  

Hanging on  
Cane continues as a crop 
but is increasingly replaced 
by crops that are more 
viable and can better use 
the volume and reliability of 
water 

Pressure on allocations is 
reduced as rainfall provides 
a greater proportion of 
total crop requirements – 
increased temporary and 
permanent transfer of 
water to crops with higher 
water demands 

 

The matrices above provide an appreciation of the dynamics of change that arise 
from major influences on water demand. Other combination can be selected. 

Delphi study  
A Delphi study was conducted to supplement the expert consultation and 
commodity literature reviews (see Section 6) in order to determine water demand 
per user group. This technique is an iterative approach to obtaining a consensus 
view from a group of people with knowledge on a particular issue, especially future 
issues. The experts participating were selected mainly from the Rural Demand Study 
Technical Working Group. Selection was on the basis of knowledge of industry and 
rural water use in the area and current active involvement in related work in the 
region. The results of the Delphi study were also used to provide information on the 
likely future water demand. 

Usually the Delphi method is used to go through a sufficient number of rounds to 
achieve consensus amongst the respondent group. With this present Delphi study, 
there was good agreement after the first round and insufficient diversity by the 
second round to justify a further round.  

The Delphi study asked three questions as set out in the attached questionnaire. The 
questions were designed to assess percentage water use by water user group in 
each of the sub-regions, ten and twenty years from now. 

The Delphi study was designed to seek opinion from leaders in the region regarding 
what changes might occur over the next twenty to fifty years. Seven of the fifteen 
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8.4 

nominated participants responded to the survey, which asked them to predict the 
expected distribution of water use for each commodity at 2018 and 2033, based on 
the approximate present distribution of water use. In order to satisfy the requirements 
of the model, which seeks to estimate water use per commodity over the 50 year 
period, mean distribution of water at 2018 and 2033 was then extrapolated to 
predict annual percentage change in water use per water user at each of the time 
periods (5, 10, 25 and 50 years).  

The Delphi results suggested there would be a marked reduction in water demand 
by sugar over the 50 year period, with all other groups increasing their water use 
over this time. Urban use and industry, macadamias, other uses, avocados and 
vegetables were predicted to see the most substantial growth in water use, while 
the dairy industry was expected to show a slight reduction. All other users were 
predicted to experiences lower rates of growth in water demand (See Appendix 3). 

Conclusions  
The conclusions drawn from the scenario analysis are as follows: 

• Increasing intensity of demand as water users compete for available water 
and irrigable land with a movement toward crops with the best capacity to 
pay  

• Greater impacts of technology on water demand in areas such as water use 
efficiency of crops, connecting water demand with water delivery or 
genetically modified crops  

• Increasing exposure of water demand to international factors such as trade 
growth and population. 
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9.1 

9 FUTURE WATER DEMAND MODEL 
Introduction 

As part of this study, a modelling tool has been developed to investigate the effects 
of a number of different scenarios and situations on water demand in the WBB 
region. This model allows the combination of many different rates of change to be 
manipulated in order to assess the overall effect that these changes may have on 
water demand. 

9.1.1 Purpose of the model 
The model is intended to operate as a tool in assessing the outcomes of different 
combinations of industry growth scenarios and other changes to water use. It is not 
in itself a predictive tool, but is intended to aid in combining separate predictions 
into an overall assessment of water demand. 

9.1.2 Limitations of the model 
The model is limited by a number of factors, the most important of which is the 
quality of the data and predictions which act as inputs to the model.  

The model bases growth in agricultural water demand on area under irrigation for 
each of the eight largest industries in the WBB region. This data is sourced from the 
Australian Bureau of Statistics, and has been generally confirmed by the survey 
component of this study. The possibility of error does exist, however, and this error 
would translate to an error in the model outputs.  

The growth in area under irrigation is of course limited to land which is suitable for 
irrigation. The model takes these limits into account, but data on such limits is 
imperfect as there are many factors which may affect what area of land ultimately 
is and is not developed for irrigation. 

The volume of water available may also limit growth of irrigated land. The model 
takes this into account, but relies on limited data regarding the total volume of 
water available to irrigators. Information such as volumes harvested from 
unsupplemented groundwater or overland flow is largely unknown at present, and 
this may have an effect on the model development.  

The model takes into account the competitive nature of water demand through the 
predictions of industry growth. For this reason, the growth predictions used are 
specific to sub-regions, and take into account the relative competitiveness of each 
industry compared to the others present. Predictions of this sort are invariably of 
limited accuracy, and the accuracy diminishes the more distant the predictions 
made.  

The Most likely category of predictions is sourced from Psi-Delta’s analysis of each 
commodity and its growth prospects within this region. This aims to take into account 
as many of the influencing factors as possible; however, there are many unknowns, 
and errors are possible. Please note: growth figures for 2058 are projections from the 
other predictions, and are substantially less reliable. In some cases assumptions have 
had to be made due to inadequate data or very variable data. In all cases the 
assumptions made are based on the most accurate data available, as outlined in 
Table 9.3.1.  
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9.2 Inputs  
Psi-Delta has developed data and best-guess growth rates for each of the required 
inputs to the model. The growth rates were developed from the results of the Delphi 
study consulting numerous regional experts, other expert consultation and literature 
reviews. The Most likely growth rates used are displayed in Table 9.2.1, as the 
average annual growth rate for each of the four periods considered (2008-2013, 
2013-2018, 2018-2033 and 2033-2058). That is, the growth expected in the industry by 
the end of the period, divided by the number of years in each period.  

The high and low scenarios represent a 1% variation in average annual growth rates 
from the Most likely figure. That is, average annual growth rates under low scenarios 
are 0.5% lower than the Most likely rate, and high growth rates are 0.5% higher. 
Alternative options which are able to be modelled include the results of the Delphi 
study, and maximum feasible growth rates for each commodity. 

Alongside growth rates, the impacts of climate change and efficiency 
improvements have also been taken into account. Under Most likely climate 
change conditions, lower rainfall in the WBB region is predicted to increase crop 
water requirements by 10% in 2058. Under low rates of change, crop water 
requirements grow by 8%, and 12% given high rates of growth. Literature reviews 
suggest that water use efficiency improvements are predicted to increase by 
approximately 20% by 2058. Improvements increase by 10% under low rates of 
change, and 30% under high rates. Both climate change and water use efficiency 
improvements assume a linear rate of change. 
Table 9.2.1: Psi-Delta’s Most likely average annual growth of water use by group. High and 
Low growth rates are 0.5% higher or lower. 

Water user Growth  
2008-2013 

Growth  
2013- 2018 

Growth  
2018- 2033 

Growth  
2033- 2058 

Sugarcane -2.2% 2.0% -1% -1.2% 

Macadamia 8.4% 6.0% 2.7% 1.6% 

Avocados 6.0% 6.0% 2.0% 1.2% 

Other tree crops 3.4% 4.0% 1.3% 0.8% 

Peanuts/ 
soybeans 6.0% 6.0% 1.7% 1.0% 

Vegetables  
(ex tomatoes) 3.0% 5.0% 2.7% 2.0% 

Tomatoes 2.0% 4.0% 2.7% 1.6% 

Citrus-all 0.9% 2.6% 1.3% 1.6% 

Dairy pasture -2.2% 0.0% 1.3% 0.6% 

Other crops 
6.0% 5.0% 1.3% 1.6% 
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Table 9.2.2: Estimated areas under irrigated agriculture and the population as of 2006 

 
Water user 

Unit Lower 
Burnett 

Upper 
Burnett 

South 
Burnett 

Monto Lower 
Mary 

Upper 
Mary 

 

Baffle 
 

Sugarcane ha 48,548 0 0 0 10,923 465 0 
Macadamia ha 2,483 0 31 295 624 0 221 
Avocados ha 916 4 51 0 61 69 0 
Other tree 
crops ha 

2,053 0 729 0 165 1,248 294 

Peanuts/ 
soybeans ha 

2,067 96 7,633 102 94 82 0 

Vegetables 
(ex 
tomatoes) ha 

883 0 0 0 3 9 0 

Tomatoes ha 5,298 156 163 7 135 890 67 
Citrus-all ha 432 2,990 3 0 19 66 2 
Dairy pasture ha 2,327 1,175 10,130 3,350 2,398 20,558 1,442 
Population no.  89,808 6,111 30,809 2,587 91,531 41,845 5,408 

9.3 Data sources 
Table 9.3.1 below summarises the sources used to determine the estimated irrigation 
requirement per commodity per sub-region, and the predicted growth rates of the 
next 50 years. Sources include data obtained from the WBB water demand survey 
and Delphi study conducted by Psi-Delta, as well as from direct consultation with 
experts on various commodities and through literature reviews. 
Table 9.3.1: Sources used to determine estimated irrigation requirement and growth rates per 
commodity  

Water user Contributors 
 

Growth rates 
 

  Delphi study Survey Other 

Sugarcane 

Wigginton, D. 
and Raine, S. 
(2001); 
Matt Dagan, 
Bundaberg Fruit 
and Vegetable 
Growers 
(21/02/08) 

X X ABARE 
(2007a) 

ABARE (2008) 

Macadamia 

Geoff Chivers, 
Macadamia 
grower, 
Bundaberg 
(21/02/08) 

X X Andrew 
Heap, 

Australian 
Macadamia 
Association 
(28/03/08) 

Avocados 
Growcom 
website (Water 
for Profit) 

X  HAL (2007) 

Other tree DPI&F (2000) X   
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crops 
Peanuts/ 
soybeans 

 X X  

Vegetables 
(ex 
tomatoes) 

DPI&F (2008) X  McKinna, 
(2005) 

Tomatoes 
Growcom 
website (Water 
for Profit) 

   

Citrus 

DPI&F (2004) 
Nic Ulcoq, Citrus 
Growers 
Association 
(28/03/08) 

 

X  ACG (2006) 

Dairy pasture 

DEWHA (2007) X  Bevin Black, 
WBB 

Queensland 
Dairy 

Organisation 

Joanne Bills, 
Dairy 

Australia, 
(03/04/08) 

 
Population  X  ABS (2008b) 

Irrigation requirements vary not only between water users, but also between sub-
regions, depending on rainfall. Such information was lacking for most water uses. 
However, sugarcane had the most detailed per-sub-region irrigation requirement 
data and this was used to determine proportional water use for other commodities. 
For example, mean sugarcane irrigation was as low as 2.9 ML/ha in the Lower Mary 
sub-region and up to 4.8 ML/ha in the Lower Burnett; so accordingly, water use for 
other commodities is lowest in the Lower Mary sub-region, and higher in the Lower 
Burnett. 

Conversion of high priority water to medium priority of water is assumed to be a 
factor of 2.5 in the model. All water volumes included in the model are in the form of 
medium priority “equivalent” volumes, as given suitable demand, medium priority 
allocations may be converted to high priority, and vice versa. 

Raw data for several commodities was not available in hectares (ha), but rather as 
production values (tonne or kg) or as number of trees. Table 9.3.2 lists the sources 
consulted in order to determine the area occupied by these crops, to be input into 
the model. 
Table 9.3.2 Sources consulted to determine planting density assumptions 

Sources for planting densities 

 Expert consultation Other 
Macadamia Andrew Heap, Australian  
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Macadamia Association 
(28/03/08) 

Avocados  DPI&F (2007a) 
Other tree crops  DPI&F (2007b) 
Citrus-all Nic Ulcoq, Citrus Growers 

Association (28/03/08) 

 

 

The Baffle water supply volume is unknown; however there is a small amount of 
agriculture and a significant residential population which requires water. In order to 
model this, a volume of supply must be assumed. A volume of 7000ML per year is 
assumed based on calculations of population and agricultural requirement. 

9.4 

9.5 

Outputs 
The outputs of the model are in the form of water volumes demanded in each sub-
region and in each of the major industries. These are available for each of the 
prediction periods specified (5, 10, 25 and 50 years in the future). 

Results of the preset data and scenarios 
The model developed for this project allows for the analysis of the combined 
impacts of a number of factors affecting demand for water in the WBB region.  

Table 9.5.1 below shows an assessment of total water demand in the WBB region, 
using the demand estimates drawn from all inputs to the water demand analysis. 
Table 9.5.1: Estimated total water demand for the WBB region under different scenarios, 2008 
– 2058 

Years in the 
future 

Year Most likely1  
(ML) 

Moderate2  
(ML) 

High3 (ML) 

0 2008 581,028 581,028 581,028 

5 2013 561,000 567,000 573,000 

10 2018 624,000 637,000 650,000 

25 2033 630,000 660,000 680,000 

50 2058  630,000*  690,000*  740,000* 

At year 0, water demand values are to the nearest ML. Water demand values are to the 
nearest 1,000ML at years 5 and 10 years and 10,000ML at 25 and 50 years. Under each 
scenario, the effects of climate change and efficiency improvements are assumed to be 
Most likely and high priority water is excluded.  

*Water demand may decline between 2033 and 2058 if the Tarong power station closes. The 
power station uses approximately 70,000 ML/yr medium priority equivalent water  (29,270 ML 
high priority water), which may reduce estimated demand for all scenarios by 70,000 ML/yr. 
1  Most likely demand scenario assumes Most likely growth rate for all commodities  
2  Moderate demand scenario assumes Most likely growth rate for all commodities except 
sugarcane, which has a High estimated growth rate to illustrate a recovery in production 
following the current decline  
3  High demand scenario assumes High rates of growth for all commodities  
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Figure 9.5.1 below shows the general trend in water demand for the next 50 years 
under the 3 scenarios outlined in Table 9.5.1.  
Figure 9.5.1: Estimated growth in water demand under 3 scenarios (Most likely, Moderate and 
High) 

 

9.5.1 Water demand per sub-region under different scenarios 
Estimated total water demand per sub-region under the Most likely demand 
scenario 

 
In this scenario, estimated water demand has been set to Most likely for each commodity 
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Interpretation • The total volume of water demand is predicted to 
increase, from 581,000 ML to approximately 630,000 
ML over the 50 year modelling period. 

• Water demand in the Lower Burnett sub-region is 
predicted to decrease from 335,000 ML to 310,000 
ML. 

• All other sub-regions are expected to show a gradual 
increase in water demand, excluding Baffle and 
Monto. 

The Message Overall water supply is predicted to be adequate to meet 
demand. Some movement of resources between sub-
regions could be beneficial. 

Comments The reduction in demand displayed in the Lower Burnett 
sub-region is likely to be taken up by other users in the same 
or another sub-region. The value of water makes it unlikely 
that this volume would go unused. 

Estimated total water demand per sub-region under the Moderate demand 
scenario 

 
In this scenario, estimated water demand has been set to High for sugar and Most likely for 
all other commodities 

 

Interpretation • With sugarcane production remaining higher than 
predicted, the total volume of water demand is 
predicted to increase to approximately 690,000 ML. 

• After 10 years, water demand in the Lower Burnett 
sub-region is predicted to stabilise at approximately 

 



 

195 | P a g e  

370,000 ML over the remainder of the study period. 

• All other sub-regions are expected to show a gradual 
increase in water demand, excluding Baffle and 
Monto. 

The Message Again, overall water supply is predicted to be adequate. 
Water may be limited if the mine remains in operation. 
Some movement of resources between sub-regions could 
be beneficial. 

Comments The reduction in demand displayed in the Lower Burnett 
sub-region is likely to be taken up by other users in the same 
or another sub-region. The value of water makes it unlikely 
that this volume would go unused. 

Estimated total water demand per sub-region under the High demand 
scenario 

 
In this scenario, estimated water demand has been set to High for each commodity 

Interpretation • The total volume of water demand is predicted to 
drop slightly over the next 5 – 10 years, and 
thereafter increase steadily to over 700,000 ML 
before the end of the study period. 

• Water demand in the Lower Burnett sub-region is 
predicted to decline initially, then increase to 
stabilise at just below 400,000 ML. This is largely due to 
an expected recovery in the cane industry. 

• All other sub-regions are expected to show a gradual 
increase in water demand, excluding Baffle and 
Monto. 
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The Message Overall water supply is predicted to be adequate, but may 
near the limits beyond the study period. Some movement of 
resources between sub-regions could be beneficial. 

Comments The reduction in demand displayed in the Lower Burnett 
sub-region is likely to be taken up by other users in the same 
or another sub-region. The value of water makes it unlikely 
that this volume would go unused. 

9.5.2 Water demand per major use under the Most likely, Moderate 
and High scenarios 

Because urban use is not expected to limit rural water demand, it has been 
excluded from this analysis, but is available in the model.  
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Water demand per major use under the Most likely scenario  

 
In this scenario, estimated water demand has been set to Most likely for each commodity 

Interpretation • Water demand from sugarcane is predicted to drop 
dramatically over the 50 year study period. 

• Water demand from dairy pasture is predicted to 
decline over the next 10 years, but rebuild slowly over 
the remaining study period. 

• Mining demand is reasonably static initially, and is 
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dominated by Tarong (mine and power station). The 
anticipated closure of this mine could lead to a 
significant drop in water demand by the industry. 

• Citrus, macadamia, and other tree crops are 
expected to increase in production to become 
leading water users. 

• All other commodities are predicted to show some 
growth, particularly peanuts/soybeans and 
vegetables (ex tomatoes). 

The Message Water demand by sugarcane is predicted to decline over 
the study period. This is likely to be absorbed by other 
commodities and urban use (not displayed here). 

Comments Changes in commodity prices (particularly sugar and milk) 
could dramatically change the predictions. It is likely that as 
supply reduces, prices may increase and a flattening out of 
the growth/decline curves may occur. 
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Water demand per major use under the Moderate scenario  

 
In this scenario, estimated water demand has been set to High for sugar and Most likely for 
all other commodities. 

Interpretation • The Moderate scenario differs only from the Most 
likely scenario in that here, sugar has a high rate of 
growth. All other commodities remain the same.  

• Water demand from sugarcane is still predicted to 
drop over the 50 year study period, but not to the 
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same degree. 

The Message Again, sugarcane and, to a much lesser extent, dairy are 
predicted to reduce their water consumption. This is likely to 
be absorbed by other commodities and urban use (not 
displayed here). 

Comments As mentioned above, changes in commodity prices could 
dramatically change predicted water demand by 
commodity.  
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Water demand per major use under the High scenario  

In this scenario, estimated water demand has been set to High for each commodity 

Interpretation • The High scenario illustrates change in water use per 
commodity, with each at a high estimated growth 
rate.  

• Again, water demand from sugarcane is predicted 
to decline. 

• Water demand for macadamia, other crops and 
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vegetables are predicted to show the highest rates 
of growth between 2008 and 2058. 

• Citrus, other tree crops and macadamia become 
leading water users in the WBB region. 

• Mining remains unchanged. 

• All other commodities are predicted to show some 
growth, particularly peanuts/soybeans and 
vegetables (ex tomatoes). 

The Message Aside from sugarcane, all commodities are predicted to 
increase their water consumption. Water demand by 
sugarcane is predicted to decline, and this water is likely to 
be absorbed by other commodities and urban use (not 
displayed here).  

Comments Again, changes in commodity prices (particularly sugar and 
milk) could dramatically change the predictions. It is likely 
that as supply reduces, prices may increase and a 
flattening out of the growth/decline curves may occur. 

 

9.5.3 Combined impacts of factors affecting future demand 
Below are illustrations of how the dynamics of the many factors affecting demand 
might be manifested.  

Sugar 
Sugarcane is assumed to continue its present decline during the next five years 
given the impacts of low sugar prices and the sale of land with buyers planting other 
crops. With forward sales pricing already improved and the impacts of sugar being 
the most suitable of the food crops for ethanol, this should be reflected in increased 
demand for water from cane within the 5-10 year period. Beyond that, a decline in 
cane is expected, given the increased competition from other crops. Given the 
productive capacity of the WBB region and particularly the Lower Burnett sub-
region, use of land and water in the region is expected to move to the full capacity 
of the available land and water. Should crops that have higher gross margins than 
cane fail to take up this available land and water, then water demand by cane 
could be greater. Given the recent accelerated growth in the ethanol industry, it is 
too early to speculate on what impact ethanol will have on sugarcane prices and 
production in the WBB region (see section 6.2). 

Vegetables (ex tomatoes) 
Higher rates of growth in demand are anticipated initially, followed by growth rate 
at slightly above population growth. Major success in export markets may 
accelerate these growth rates and this might be brought about by events such as 
substantial devaluation of the Australian dollar, development of processing or 
packaging for crops, improved labour cost advantage or a transport breakthrough 
such as low cost direct air freight to Asia (see section 6.3).  
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Tomatoes  
The tomato industry is expected to grow but not as rapidly as other vegetables. 
Tomatoes will be affected by similar factors as other vegetables that could produce 
a very different rate of growth (see section 6.3). 

Citrus 
Citrus is projected to grow, assuming that announced allocations will revert to 
normal allocations. Land availability and the potential to export to counter-seasonal 
Chinese markets favour this crop. Land is available for expansion but if announced 
allocations remain low, producers will not have the funds or will to expand. Water 
demand is constrained by reliability (see section 6.4). 

Dairy pasture 
Dairy pasture is expected to continue its present net decline; however, shortages of 
milk in South East Queensland will favour the development of larger dairies drawing 
fodder from nearby properties. It is expected that larger scale production methods 
will lead to more intensive irrigation than has been used in the industry to date (see 
section 6.5).  

Macadamia nuts 
Macadamias start from a relatively low base in terms of water demand. This 
demand continues increasing but as macadamias become more of an established 
commodity and stronger international competition is considered, the rate of 
increased demand falls (see section 6.6).  

Avocados 
Avocados also experience continued low rates of growth, similar to that of 
population growth (see section 6.7). 

Other tree crops 
Water demand by other tree crops starts at a very low base but increases 
throughout the study period. The unknown factor is the potential for successes in the 
export of fruit favoured by Asian countries; for example, lychees to Asia, and the 
impacts this will have on water demand (see section 6.8). 

Peanuts and soybeans 
Water demand by the peanut and soybean industries will increase. Peanut 
production may develop some international (including niche) markets and will have 
a greater capacity to pay for water as a result. However, the greater demand for 
water is expected to come from soybeans production, being grown in rotation with 
cane, with low input requirements and a high irrigation requirement. Figure 9.5.2 
below illustrates the steady increase in water demand that is expected from 
soybeans and peanuts. This demand correlates with the decrease in demand from 
the sugarcane industry (see section 6.9).  
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Figure 9.5.2: Comparison of estimated water demand by sugar cane and peanuts/soybeans 
(ML) 

 
The graph shows both sugarcane and soybeans at High estimated growth rates. In 
both the moderate and high scenarios sugarcane shows this level of change. High 
growth is based on the assumptions that the market value of sugarcane recovers 
and that the market value of soybeans and peanuts continues to rise (see section 
6.2). 

Urban use 
Urban population is expected to increase, placing added pressure on water 
resources in the WBB region.  

Other crops 
Future water demand from other crops is difficult to predict, this is evidenced by 
around 25% of demand for water in the region currently going to crops that were 
hardly grown 20 years ago; i.e., vegetables, macadamias, other tree crops and 
soybeans.  

Mining  
Water demand from mining water demand is expected to be maintained over the 
first 10 – 20 years and then decline as mineral resources become depleted, or in the 
case of Tarong Power station, as mines are decommissioned (see section 6.12). 

9.5.4 Surplus water 
Calculations were made of the volumes of water not predicted to be used by the 
demands considered in this model. Some of the initial surplus is accounted for by: 

• New sources such as Paradise Dam; 

• Currently unused opportunities such as recycling; and, 

• Users regularly not making full use of their allocations. 

The presence of surplus water in a system does not necessarily mean that water will 
go unused. The surplus water may be used by: 

• Other industries not included in the model; 
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• Greater than predicted growth in the industries which are included; and, 

Also, certain resources such as recycling are included in the surplus calculation but 
are unlikely to be developed if other water supplies are sufficient. 

 
Interpretation • There is a significant surplus of water resources in the 

Lower Burnett sub-region. This is due to Paradise 
Dam, and a large population able to supply a large 
volume of recycled water. 

• The surplus of water resources in the Lower Burnett 
sub-region is increasing as a result of the predicted 
decline in the sugarcane industry. 

• The Baffle sub-region initially has no predicted water 
surplus. This indicates that growth may be restricted 
by lack of water in both these sub-regions.  

• All other sub-regions have some volume of surplus 
water initially, which declines over time. None are 
predicted to be constrained by water. 

The Message Water is a constraining factor for the Baffle sub-region, 
however there is a surplus of water overall for the uses 
modelled. 

Comments The release of water from Tarong is predicted to occur after 
25 years. This water may or may not become available to 
the South Burnett sub-region.  

The presence of surplus water may indicate that water is 
not sold, such as is currently the case with Paradise dam 
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water. Also, the surplus may exist because resources such as 
recycled water are not presently developed, such as with 
recycled water. 

Please note: a surplus does not mean that water will go 
unused, simply that growth predictions do not account for 
all the available resources. Unpredictable growth is very 
likely to make use of any surplus water. 

9.5.5 50 year predictions 
The model is equipped to calculate predictions of water demand up to 50 years in 
the future; however, due to the lack of accuracy inherent in any such long term 
predictions, the results are not provided in numerical form in this report. 

The data used for the predictions is based on extrapolation of the project results 
incorporating the Delphi study, expert consultation and literature review. Thus the 
predictions made indicate a continuing decline in the sugar and dairy industries, 
and continuing growth in all other industries, and particularly in urban use. 

Other data suggests a number of variations to this trend, and some of the major 
factors are described below. 

Historical analysis shows that irrigation hardly existed in the WBB region 50 years ago. 
It is unlikely that at that time anyone would have predicted the growth in irrigation in 
the WBB region over the 50 years from 1958, even with the knowledge of extensive 
irrigation systems that had been already been developed in southern Australia. 

The analysis on the first 25 years indicates that by 2033 demand for water in all sub-
regions except Lower Burnett will be stronger than it is now as in every sub-region 
there are multiple options for water use. It is expected that Lower Burnett demand 
will also increase despite the setbacks faced by the sugarcane industry, but it is not 
clear at present what the uses of water will be, and this uncertainty makes accurate 
predictions difficult. Net demand will grow beyond 2033 and be influenced both 
positively and negatively by the following factors: 

• Technology – integrated technology applied to collection, storage, 
distribution and on-farm use of water will be a major change. Water use 
efficiencies achieved in Israel are a preview of what might be achieved in 
future in Australia. Crop technology is the other area that will have major 
impacts. For instance should GM technology have the same impacts as the 
green revolution of the 1950-1980 period then this will have huge impacts on 
commodity production. 

• Climate change – five years from now many of the important questions 
presently unanswerable will be answered – impacts of climate change on 
water demand in the WBB region are likely to be large. 

• Australia’s viability following development in Asia – Australia has derived 
unexpected economic benefit from Asian development, however, by 2033 
the high growth period is likely to slow , there will be competitors for products 
such as iron ore and the market for other products such as steaming coal will 
be much reduced. Observers have been surprised by the development of 
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horticulture in Asia as economic development occurs. What produce we 
send to Asia will depend on how well Australia keeps pace with Asia. 
Demand for water and capacity to pay for water will be higher if Australia 
succeeds with higher value products. Demand will still be there but not 
perhaps at as high a level if we are producing less valuable products such as 
soybeans or sugar. How Australia manages its high debt levels when the 
present boom is over will also have impacts on population growth, capacity 
to borrow for expansion and exchange rates. 

• Africa and South America – South America is already competing very 
successfully in most of the world markets for WBB region produce and is 
continuing to grow strongly. African countries; apart from North Africa, South 
Africa and Kenya, are not yet viable horticultural producers. The recent trend 
for China to undertake joint development programs with Africa using a 
different development model form that used by western countries will have 
major implications for the WBB region given the large areas of Africa yet to be 
developed (or redeveloped) for intensive agriculture. 
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10    CONCLUSIONS 
This report investigated the rural water demand in the WBB region and how the 
water demand for agriculture, mining and power generation for the next 50 years 
will be met. It suggests that water supply will continue to exceed water demand in 
most sub-regions for the immediate future. Over the medium term (10-25 years) there 
will be an increase in water demand in the WBB region due to an increase in 
relatively water intensive crops such as macadamia, soybeans and peanuts and a 
possible recovery in the sugar industry. Taking into account future factors such as 
crop dynamics, industry and market growth, improvement in trade conditions and 
the expected detrimental impact of climate change, it is expected that demand 
will increase, but should not exceed supply in the long term (25-50 years).  

A major factor to consider in predicting water demand in the longer term is the 
possible closure of the Tarong Mine, a major water user (70,000 ML/yr), and other 
potential mining developments. The changes in the mining industry will have a 
significant impact on the amount of water available in the WBB region.  

The following conclusions have been made about demand for water for rural and 
mining applications in the WBB region: 

• All sub-regions will experience increasing demand for water; 

• The largest potential source of water on the market is Paradise Dam and this 
water will be taken up as announced allocations and better trading 
conditions for major water using industries improve; 

• Sugar is expected to remain the largest source of demand at least for the first 
twenty years; 

• Urban population is expected to double by 2058. This sharp increase will 
influence water demand in the region, with alternative sources required to 
supply the population;  

• Within established agricultural crops in the WBB region, the greatest growth in 
water demand is expected to be from soybeans and their rotational crop, 
peanuts. Macadamias are similarly expected to see significant expansion; 

• Horticultural crops will have an increased water demand to ensure water 
security under drought and climate change conditions. 

• External factors, such as the expansion of trade opportunities beyond niche 
markets in Asia, may lead to the emergence of other crops with high 
demands for water or high production costs, such as the citrus and vegetable 
industries;  

• The demand for water is becoming subject to increasingly complex factors 
that could bring about quite different results than those proposed in this 
report. These factors are wide ranging. Indirect factors include climate 
change, the behaviour of regional water allocations, international trade 
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barriers and reforms and the impacts of domestic and international 
competitors and markets. Direct factors sinclude WUE improvements, the 
wide spread shift in crop types and the transition to alternative crops and 
urban population growth. Close monitoring of such changes should allow an 
appropriate response to be made in terms of supply. Within five years 
increased specificity of research results will allow better prediction of impacts;  

• Water resource allocation is already directing water through markets to those 
industries best able to afford water and this trend is expected to continue. The 
behaviour of announced allocations will continue to impact on water 
demand as: land is made less viable for growing lower value crops, extra 
water entitlements are purchased for high value crops, on-farm water use 
efficiency measures are increasingly adopted, temporary and permanent 
allocations are sold, which may lead to reduced production of certain crops, 
and as production shifts to areas with more reliable rainfall; 

• Potential Climate change impacts include; increased climatic variability in 
the WBB region, potential adverse impacts on competitive producing regions 
and from this, potentially increased demand for water in the WBB region;  

• Should drought continue, the longer term impacts (and reduced reliability of 
allocations) might include some crops moving to regions with a more secure 
water supply, a more rapid conversion of cane country to other crops that 
can afford the higher cost of water and the relocation of crop processing; 

• Water use efficiency shows particular promise in reducing water both through 
on-farm improvements and improved distribution efficiency, and integrated 
water systems matched to modelled demands of crops. Better distribution 
efficiency, in particular, improving the management and operation of the 
distribution systems and any viable structural improvements as recommended 
in previous studies could improve channel delivery efficiency.  

This report has studied the complex interplay of factors that currently influence water 
demand in the WBB region and the potential factors that will influence demand over 
the next 50 years. The outcome of the study has shown that, under the Most likely 
scenario, water demand in the WBB region is expected to near the limits of its 
current supply within the timeframe of the study. This report will be used to assist the 
Department of Natural Resources and Water (NRW) in developing the Wide Bay 
Burnett Regional Water Supply Strategy (WBBRWSS), which aims to describe how the 
urban, industrial, mining and agricultural water demand in the WBB region will be 
met for the next 50 years. 
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APPENDIX 1: WIDE BAY BURNETT RURAL WATER DEMAND 
ASSESSMENT SURVEY 

On the following page is the Rural Water Demand Assessment Survey (known in-text 
as the WBB water demand survey) that was sent to growers in the WBB region.
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RURAL WATER DEMAND  
ASSESSMENT SURVEY 
WIDE BAY BURNETT REGIONAL WATER SUPPLY STRATEGY – DEPARTMENT OF 

NATURAL RESOURCES AND WATER 
Dear Irrigator 

This survey is being conducted on behalf of the Department of Natural 
Resources and Water (NRW) to provide input to the Wide Bay Burnett 
Regional Water Supply Strategy (WBBRWSS). The WBBRWSS aims to 
identify viable water supply options to meet the rural, urban and industrial 
water demand in the region for the next 50 years (including demand 
management).   

 

This is your chance to contribute to rural water supply planning of 
the Wide Bay Burnett region! 

The results of the survey will be used to develop a long term water supply 
strategy for the region, taking into account the needs of all rural industries. 
The WBBRWSS will also consider water savings through water use 
efficiency measures and any reduced resource due to potential impacts of 
climate change. 

Survey participants have been selected to cover their agricultural 
enterprises, farming practices and geographical location within the strategy 
area.  This is to ensure all sectors within the agricultural industry are 
represented and considered during the preparation of the WBBRWSS. Your 
contribution by completing this survey will allow better planning of water 
resources to improve availability to all users.  

Only grouped data and not individual data are sent on to NRW so your 
individual survey responses remain confidential. 

The survey should only take 10-15 minutes to complete. 

Contacts  

Please use the prepaid envelope provided to forward the completed survey 
to the address below by 13 February 2008:  

Psi-Delta  

Level 4/50 Queen Street  

Melbourne Vic 3000 

 

For survey related matters, please contact Geoff Croke at Psi-Delta; (03) 
9093 0000. For queries related to the development of WBBRWSS please 
contact, Paul Stumer; (07) 4131 5731. 

$500 vouchers for completed surveys  

All completed questionnaires will go into a draw for two vouchers each of 
$500 to be used at a store of your choice or a charity of your choice.  
Winners will be contacted in the week commencing 11 February 2008.  

Please Note: If you have received two copies of the survey 
eg, if you are a member of Canegrowers or Growcom, 
please only complete ONE. 
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CONTACT DETAILS  

 

 

 
A.  Name 

 

 B.  Postal Address 

 C.  Postcode 

 D.  Telephone Number 

 E.  Email (if any) 

 

 

FARM DETAILS 

Where is your main (most significant) farm located? 

A. Town (nearest)  

B.  Road   

C. What is the total area of all your properties? Ha Or 

   
Acres  

 

D. What is the area currently developed for irrigation?  Ha Or Acres 

E.  What area is irrigated at the moment? 

 
Ha Or Acres 

 
  

Acres  Ha Or 
F.  What additional (suitable) land area on your property 
could be developed in the future for irrigation? 

 

 



 

213 | P a g e  

 

 

This section covers all your sources of water other than rainfall. Please mark your 
volume(s) as applicable. Irrigators with multiple sources of water eg, groundwater and 
surface water may need to answer this question in several places below.  

 

1. SOURCE OF WATER 

 

 

1.1 ALLOCATIONS FROM SUPPLEMENTED SYSTEMS  

SYSTEM 

 
VOLUME (ML of 

allocation) 

Estimated annual 
volumes used on-
farm over the last 

5 years 

Burnett Catchment  

Bundaberg Water Supply Scheme (WSS)   

Abbotsford system  ML ML 

Bingera system  ML ML 

Diverters direct from Kolan River  ML ML 

Diverters direct from Burnett River ML ML 

Gin Gin system  ML ML 

Givelda system  ML ML 

Gooburrum system (including Avondale Water Board) ML ML 

Isis system  ML ML 

Woongarra system  ML ML 

Upper Burnett WSS   

Claude Wharton Subscheme (SS) ML ML 

John Goleby SS ML ML 

Jones SS ML ML 

Wuruma/ Kirar/ Jones SS ML ML 

Barker Barambah WSS ML ML 

Boyne River and Tarong WSS  ML 
(includes Boondooma Dam)  

ML 

Mary Catchment  

Mary River WSS  ML ML 

Cedar Pocket SS ML ML 

ML ML Lower Mary River SS  

ML ML Mary Valley SS 
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1.2 ALLOCATIONS FROM UN-SUPPLEMENTED SYSTEMS  
Note – Complete this section for your water licenses or allocations 

SYSTEM 

 

Nominal volumes 
of licence 
allocation 

* Circle that applicable 

Estimated annual 
volumes used on-
farm over the last 

5 years 
Lower Burnett and Kolan Rivers Water Management Area  (WMA) ML ML 

Upper Burnett and Nogo Rivers WMA ML ML 

Barker Barambah WMA ML ML 

Boyne and Stuart Rivers WMA ML ML 

Elliott River system and associated tributaries ha or ML* ML 

Gregory River system and associated tributaries ha or ML* ML 

Isis River system and associated tributaries ha/ML* ML 

Other Burnett un-supplemented allocations ha/ML* ML 

Mary un-supplemented allocations  ha/ML* ML 

Baffle Basin (Littabella, Deepwater, Black Water  creeks) ha/ML* ML 

 

 

1.3 GROUNDWATER LICENCES 
(Please specify only GROUNDWATER licences here)   

Note: Please estimate volumes if water is not metered 

Estimated annual 
volumes used on-
farm over the last 5 
years 

Regulated Areas  

 

 Coastal Burnett Groundwater Management Area  

(previously Bundaberg Sub-Artesian Area) 

 

 

Elliott (Barns) Groundwater Area  ML 

Gooburrum Groundwater Area ML 

Woongarra ML 

 

Great Artesian Basin (Un-supplemented ) 

 

 

Mulgildie Management Unit ML 

Mundubbera Groundwater (Un-supplemented)  

Monal Creek groundwater ML 

Splinter Creek groundwater ML 

 

Three Moon Creek Water Supply Scheme (Supplemented)  

 

ML 
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GROUNDWATER LICENCES (Continued) 
(Please specify only GROUNDWATER licences here)   

Note: Please estimate volumes if water is not metered 

Estimated annual 
volumes used on-
farm over the last 5 
years 

Unregulated Areas  

Ban Ban Springs Basalts ML 

Barambah Creek ML 

Barker Creek ML 

Boonara & Nangur Creek ML 

Kolan River (upstream from the Coastal Burnett Groundwater Management Area) ML 

Mulgildie Alluviums( Upper Burnett River)  ML 

Munnar Creek ML 

Stuart River ML 

Wide Bay Creek  ML 

Other (please state) ________________________________________ ML 

 

 
 

 

 

1.5 OTHER WATER SOURCES  

 

What OTHER (E.g. overland flow) water supplies do you source from?  
NOT including those mentioned above 

Estimated annual 
volumes used on-farm 
over the last 5 years 

 

Other (please state)  
ML 

 

Other (please state)  
ML 

 

Other (please state)  
ML 
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2. EXISTING AND FUTURE CROPS 

 

Considering the total area of the land you have irrigated in the last year, what crops 
have you grown on this land? By 2018, ten years from now, how is this likely to change?  

Annually 
harvested 

irrigated crops

% of total 
land area 

irrigated now 

% of total land 
area irrigated in 

2018 

Vegetables % of total land 
area irrigated now 

% of total land area 
irrigated in 2018 

 

Cereal ( e.g. wheat) 
______% ______% 

 

Capsicums 
______% ______% 

 

 

Corn (maize) 
______% ______% 

 

Melons 
______% ______% 

 

Navy beans  
______% ______% 

 

Potatoes 
______% ______% 

 
______% 

 

______% 

 

Pumpkins 
______% ______% 

Peanuts 

 

Sorghum 
______% ______% 

 

Sweet potatoes 
______% ______% 

 

Soy beans 
______% ______% 

 

Tomatoes  
______% ______% 

 

Sugar cane 
______% ______% 

 

Zucchini  
______% ______% 

Other annually 
harvested crops 
(Please state) 

  
______% ______% 

Other vegetables 
(Please state) 

 

 

 

______% ______% 

Fruit and nuts % of total 
land area 

irrigated now 

% of total land 
area irrigated in 

2018 

Dairy and 
other pastures

% of total land area 
irrigated now 

% of total land area 
irrigated in 2018 

 

Avocadoes  
______% ______% 

 

Dairy pasture  
______% ______% 

 

Citrus  
______% ______% 

 

Lucerne 

 

______% ______% 

 

Macadamias 
______% ______% 

Other pasture 
(Please state) 

 

______% ______% 

 

Mangoes  
______% ______% 

 

  

Other fruit and nuts 
(Please state) 

 

______% ______% 
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3. IMPACTS OF DROUGHT 

 

 

3.1 CHANGES IN WATER USE AND PRODUCTION 
What has been the average change in irrigation 
water use per hectare over the last five years? 

What changes in your production volume (e.g. 
tones, trays, boxes) per hectare have resulted 
from the changes in water availability, over the 
last five years?  

 

 More water use  More production 

 About the same  About the same 

 Reduced water use  Reduced production 

   Reduction of 0-10%    Reduction of 0-10% 

   Reduction of 11-25%    Reduction of 11-25% 

   Reduction of 26-50%    Reduction of 26-50% 

   Reduction of 51-75%    Reduction of 51-75% 

   Reduction more than 75%    Reduction more than 75% 

 
 

In the last five years what change has occurred on your property in the area irrigated? 

 
 

 

 

Greater area irrigated  
 

About the same area irrigated 
 

Reduced area irrigated  

  Reduction of 0-10%  

   Reduction of 11-25% 

   Reduction of 26-50% 

   Reduction of 51-75% 

   Reduction more than 75% 

  

 

3.2 OTHER IMPACTS 

    For you, what will be the THREE most important impacts of any continuing reduced water reliability 
from the drought?  

Abandon or substantially reduced development plans for property/properties   
Children now much less likely to take on farm   
Move to another area with more reliable water supplies   

 Need to develop other farm enterprises 
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Planning earlier retirement from farming   

 Reduced income  

Reduced employment on-farm    

 Reduction in inputs such as fertilisers and pesticides  

 Reduction in investment in farm  

Uncertainty about future in farming  
 

 Other (please specify) 

 

 

 

 

Thinking about availability of rainfall and irrigation water over the next five years, which of the statements 
below is the closest to what you think will happen? 

Availability of water will return to the more normal conditions prior to the drought   

Availability of water will stay about the same as now (drought continues)  

 Availability of water will worsen 

 

 



 

219 | P a g e  

 

4.  IRRIGATION METHODS  AND WATER USE EFFICIENCY  

 

 

 

 

4.1 IRRIGATION METHOD 

What percentage of the total irrigated farm area is currently watered by the following methods? What 
percentage do you expect this to be in 20 years time?  

 

Now In  20 years 

Less than 
25% 

 

26-50% 51-75% 76-100% 
Less than 

25% 

 

26-50% 51-75% 76-100% 

Centre pivot or lateral move         

Flood/furrow including pipes and 
risers         

Sprinklers – knockers         
Sprinklers micro-jets         
Tape – T-tape or similar above 

ground         

Tape – T-tape or similar under 
ground          

Winch 

         

Other mobile irrigator 

         

 

Other ____________________ 
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What water use efficiency equipment and methods do you use on your farm?  

 

 Less than 50% of property More than 50 % of property 

Improved scheduling of irrigation using automated 
systems 

 

  

Improved scheduling of irrigation using manual 
methods 

 
  

Irrigation scheduling based on daily evapo-
transpiration data  

 
  

Laser-graded property  

   

Mulching  

 
  

Pan evaporation  

   

Recalibrated winches 

 
  

Recycled tail-water  

 
  

Tensiometers or soil moisture probes  

 
  

 

Other ___________________ 

 

  

 

 
4.2 REDUCTION IN WATER USE 

Which are the three major barriers, restricting you from improving water use efficiency?  

Please rank barriers 1 to 3; 1 as the most important and 3 the third most important. 
 

 

Limited tariff savings from water use reduction  

 
Understanding of how water savings methods work  

 
Difficulty on-farm in implementing savings  

 
Don’t intend to be farming for long enough to benefit from improvements  

 
Cost of making water use efficiency improvements  

 
Cost in relation to value of water saved 
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Lack of incentives from government to meet cost of water savings investment 

 
Uncertainty about future access to water saved because carry over is pooled amongst all 
irrigators 

 
Longer term uncertainty of future water supplies 

What do you estimate has been the improvement in water use efficiency on your land in the last five 
years? 

 
 

No on-farm improvement in water use  
 11-20% 

 Up to 5%  21-50% 

 6-10 %  More than 50% 

 

 

 

5. WATER COSTS FOR YOUR MAIN ENTERPRISE   

What would be the maximum price for permanent water allocations that 
would allow growers to expand their production within your (main) 
industry? 

$/ ML 

 

What (approximately) are the annual costs of water for your farm as a 
proportion of your annual total farm expense? 

 

% 

 

 

 

6. WATER TRANSACTIONS 

What volume of water have you bought or sold over the last five years, including water bought or 
sold with land? 

Bought Sold

Temporary Transfer -  

average per year (ML) 
ML Temporary Transfer – average per year (ML) ML 

Permanent Transfer (ML) total volume 
over five years ________ML

Permanent Transfer – total volume over five 
years ________ML

If the drought ends, what volume of permanent water allocations do you think you will buy or sell, at 
current prices over the next five years (including water bought or sold with land)? 

Temporary Transfer – average per year (ML) ML 

Permanent Transfer – total volume over five years (ML) ML 



 

222 | P a g e  
 

 

 
7. THE FUTURE 

Which if any of the following major changes do you expect in the next 3 and 10-year periods? Please 
tick the appropriate box below 

A) If the Drought 
continues 

B) If the rainfall and 
allocations return to the 
normal pre-drought 
conditions  

Next 3 
years 

Next 10 
years 

Next 3 
years 

Next 
10years 

 

Change of ownership or management to someone in my 
family 

 

    

Change of ownership or management to someone not in my 
family 

 
    

Buy an area of land for irrigation equal to at least 10% of 
present land area 

 
    

Change in the type of crops grown for more than half your 
area under production 

 
    

Proceed with development plans 

     

Implementation of water saving method or equipment (e.g. 
improving scheduling or using water saving devices) 

 
    

Other – Please State 
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8. INDUSTRY  

8.1 VOLUME OF PRODUCTION IN YOUR INDUSTRY OR INDUSTRIES 

Please answer the following questions ONLY for those industries relevant to you 

Over the next five years, do you expect local production in your main industry to: (tick the appropriate 
box) 

 

 

 

Citrus  

What are the long-term prospects for the citrus industry in the Burnett region? 

 

 

 

 

Sugar Vegetables Citrus 

 

Cereal Dairy 
pasture 

Fruit Macadamia 

 

Non-dairy 
pasture 

Increase in 
volume of 
production by 
more than 25% 

 

        

Increase in 
volume of 
production by 
more than 10% 
but less than 25% 

 

        

Stay about the 
same 

 
        

Decrease in 
volume of 
production  by 
more than 10% 
but less than 25% 

 

        

Decrease in 
volume of 
production by 
more that 25% 
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Dairy  

What is the most important factor influencing the rate of growth or decline in the dairy industry in your region? 

 

 

 

Macadamias 

What are the long-term prospects for the macadamia industry in the Burnett region? 

 

 

 

Sugar  

For you to make further investment in growing sugar cane such as buying more land, more water or major pieces 
of equipment what price does sugar need to be ($/tonne)?     

      

Vegetables 

What main factor makes your region more competitive and less competitive than other regions such as the 
Lockyer, Bowen and southern Australia vegetable growing areas? 

 

Reason why your region is more competitive  

 

 

 

Reason why your region is less competitive 
 

 

 

 

Other fruit 

What are the longer term prospects for the other fruit industries, such as avocado industry in the Burnett region? 

 

Industry:
 

Prospects:
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Thank you for completing the survey. 

 

 Psi-Delta will process the data collected from this survey.  Only grouped data and not 
individual data is sent on to NRW so your individual responses remain confidential. 
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Notes on Representativeness of Survey Results 
Around 2980 surveys were mailed and from this 315 replied, which equates to a 
response rate of slightly more than 10%. The survey captured allocations totalling 
127,806 ML, out of the total of NRW recorded volumetric allocations for the region 
(including high priority) of 730,052 ML, or around 17.5% of the region’s water 
allocation. 

Other surveys of this type conducted in the Burnett and other regions have 
produced much higher survey response rates.  Reasons for the low response rate are 
considered to be the complexity of the survey, the lack of immediacy of its content 
to the concerns of water users and that several other surveys have been conducted 
in the region in recent years.  

To combat these effects Psi-Delta offered, and has paid, two $500 prizes, sought and 
obtained the endorsement of industry bodies such as Canegrowers and provided 
assistance to respondents.  The response rate meets the targets set out in the brief, 
but a better response rate would have been preferred.  However, the survey results 
collected are useful and representative as this note sets out. 

A concern with the results of any survey is with those who do not respond.  The 
concern is that if their results were known and included, this would produce 
substantially different survey results. The two main sources of variability are first in 
bias, and second in chance error resulting from too few respondents drawn from the 
population (sampling error). 

Bias  
The survey is an input to the demand study, the objective of which is to assess future 
demand for water in the region. There are more than 10,000 rural water users in the 
region but most of these use small water volumes, for example, stock and domestic 
users. The more useful insights about the major future volumes of future water 
demand are likely to come from existing larger users and people who are presently 
in high growth enterprises such as vegetables. In terms of numbers of present water 
users the survey is biased toward these users.  Of NRW licence holders a 
disproportionate number of licence holders for larger volumes received surveys.   

However, in other respects the responses are not biased.  Figure 1 below shows the 
distribution of water volume controlled by respondents to the survey with the 
distribution of water volume by total NRW recorded resource (licences and 
allocations).  The figure shows that for supplemented water, by far the largest and 
best documented resource, the survey respondents were close to the proportion of 
the NRW recorded resource. 

Un-supplemented water users are under-represented because much of this resource 
is either in smaller licences, such as the numerous stock and domestic licences, or 
not licensed at all.  Groundwater is over represented because a large proportion of 
the users of this resource in the Lower Burnett region – fruit and vegetable growers 
and cane growers – were targeted due to the current and likely future volumes of 
water use in these industries. 
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Figure A1.1: Distribution by volume of water resource type - survey respondents and total 
NRW recorded resource 

 
Figure 2 shows the representation by NRW sub regions used for analysis in this report.  
There is a small over-representation of Lower Burnett respondents and an under-
representation of Upper Mary respondents.  The latter under-representation is 
expected to be a consequence of the NRW request to exclude NRW licence holders 
above Gympie. 
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Figure A1.2 : Proportion of volume of water resource by sub region- NRW and survey  

 
Figure 3 shows the representation of the major crops being considered in this report, 
as compared to ABS data from 2006. The distribution of crops corresponds closesly 
with the ABS data, except for a slight over-representation of sugarcane and smaller 
under-representations of soy and citrus. 
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Figure A1.3: Distribution of crops grown- survey and ABS data (2006). 

 
Sampling error 
With over 300 respondents, sampling error is expected to be insignificant when 
reporting on the survey results for the whole survey.  Where inaccuracies might arise 
is where the cells reported on represent less than around 25 respondents e.g. the 
views of Monto sub-region water users’ water savings.  For the most part the survey 
does not report on such small groups.  

 

General review of data  
Standard practice with surveys is to check response against other independent data 
sources as is shown above.  Psi-Delta, as part of its work, also makes a further check 
by reviewing raw and aggregated data for anomalies or omissions based on 
experience of the region and of the producers in the region. This has been done 
and no excessive or minimal response rates or other anomalies were observed. 

 

Conclusion  
In conclusion the representativeness of the survey needs to be considered in the 
context of the purpose of the survey. This was to collect data from existing rural 
water users about their water use in the future.  From our review of the survey results 
there are no concerns about the validity of the survey data in this context.   

Where the survey data does fall short is that the time-frame of most survey 
respondents is not the 50 years that this project encompasses.  Respondents typically 
have a much more immediate perspective.  It is for this reason that the present study 
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is collecting data and inputs from a number of sources about the future demand for 
water in the region. 
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Comments received on the WBB water demand survey 
Citrus: What are the long term prospects for the citrus industry?  

Summary of responses 
18 positive responses – indicating growth 

23 negative responses – indicating decline 

 

Listing of responses 
Good 

Unknown hopefully good 

Good depending on water 

Positive. Varieties will change due to consumer/market preferences. Promotion of 
product is essential. 

Changes with locality & weather & money ie Central Burnett v Costal - Av rainfall will 
… coastal values have to at least double 

Poor 

Good 

Good 

Very bleak if there is no guaranteed water 

If drought finishes prospects are good 

Good with availability of water for irrigation 

Not good in my immediate area 

None that I can see 

If the drought continues, very poor 

Becoming less viable 

Becoming more unviable 

Depends on sustained reliability of water to irrigators + increased production costs 
eg water, fuel, fertiliser, wages etc with no guaranteed increase in returns to the 
grower. 

With low patterns I won't continue 

Citrus has a good future in this area 

Poor 

Not very good if extra water or should I say if the water we had in past years is not 
available. Since the ROP our water allocations have been reduced. 

Please clean the sand out of Jones Weir 

Hopefully, good! 

Expanding citrus orchids - lemons/mandarins 
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Good 

Unknown hopefully good 

Good depending on water 

Positive. Varieties will change due to consumer/market preferences. Promotion of 
product is essential. 

Changes with locality & weather & money i.e. Central Burnett v Coastal - Av rainfall 
will decimate coastal.  Values have to at least double. 

Fair, good 

Poor 

Good 

Good 

Very bleak if there is no guaranteed water 

If drought finishes prospects are good 

Poor. No water, cannot afford to buy water + start up costs. Intend to try 15 acres 
from bore 

Good with availability of water for irrigation 

None that I can see 

If the drought continues, very poor 

Becoming less viable 

Becoming more unviable 

 

Dairy: What is the most important factor influencing the rate of growth or decline in 
the dairy industry? 
Summary of responses 
Price of milk and costs of inputs are the main influencing factors listed. No positive 
responses are indicated. 

Listing of responses 
Dairy farms closing down 

Cost of grain and hay due mainly to drought and high cost of water 

Price of milk 

Price of milk 

Rising costs of grain, fodder, electricity etc 

Price of milk, labour 

Drought fuel & fertilizer prices seed costs & grain costs. Equipment replacement cost. 
Lack of government support. 

milk price 

People not interested because workers working seven days a week plus not enough 
money paid for milk 
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Water 

Deregulation - Coles & Woolworths 

If Qld Government Traveston Crossing Dam goes ahead, water will be used for 
Brisbane & Coast tourist areas. Volume of water will decrease of Dairy Industry 

Price for product, available water, available staff 

Attitude and price 

Milk price 

Milk price & water 

 

Macadamias: What are the long-term prospects for the macadamia industry in the 
Burnett region? 
Summary of responses 
12 positive responses 

3 responses indicating that water is the limiting factor for growth prospects 

0 negative responses 

 

Listing of responses 
Limited only by availability of water 

Good 

Very good if we can have 6 ML/ha usage of water 

Very good if we can have water availability at 6 ML/ha 

Very good if we could use 5 ML/ha 

If we are able to obtain more irrigation water a measure increase in quality and 
quantity in yield per annum, estimate 8-10 MEGS of irrigation water per annum 

Hopefully good 

Good 

Depends entirely on water allocations. If we can't get at least 50% allocation, the 
prospects won't be good 

Good 

Excellent 

Large long-term investment in macadamias in the area will ensure that the region 
will represent > 30% of total Aus(tralian) macadamias production within 10 years. 
Climate of the area will ensure macadamias have a long term future here as they 
have a relatively narrow climate range  
Good, I hope 

Very good 

Very good 
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Sugar: For you to make further investment in sugarcane such as buying more water 
or more land, major pieces of equipment, what price does sugar need to be? 
 

Response:  

 Average Range 

Sugar $403/tonne $220-$600/tonne 

 

Cane $39.70/tonne $15-$60/tonne 

 

 

 

Vegetables: What makes your region more competitive?  
Summary of responses 
22 responses indicating an advantageous climate 

9 responses indicating a longer growing season 

16 responses indicating a reliable water supply 

10 responses indicating proximity to market 

 

Listing of responses 
Climate, Infrastructure, Expertise, Labour 

Good water supply in some years 

Climate + Soil types 

Low cost underground water supplies 

Longer growing window 

Long growing season 

We hand pick beans and receive a premium in price 

Pecan citrus orchards, large quantities of lucerne, forage etc (sic) 

Access to Brisbane markets, rich fertile soil suitable for crops requires less inputs 

Proximity to markets, availability of water, climate 

All around year growing, close to transport 

Closer to markets and cheaper production 

In our case, for potatoes, its our rich red soil 

Proximity to major transport, proximity to major city ie Brisbane, water availability, 
climate 

Climate 
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Good climate and good water supply 

Good soil and more water than other areas 

Good climate, good soil, some water 

Good soil, good climate, some water 

Climate 

Possibility of more and less, cost for water and its availability, in the future 

Diverse range of crops grown and we are reasonably close to markets 

There should be enough irrigation water available each year for these high value 
crops 

Average climate, good soils 

Close to market 

Ideal location for growing citrus (mainly mandarins) 

Climate, close to markets 

A degree of reliability for water allocation within the region (to date at least), good 
constant growing conditions, relatively close to markets (compared to North 
Queensland) 

Good growing conditions 

Climatic conditions in winter months, in normal years 

Soil, climate 

Climate, distance to market 

Can grow summer vegetables through southern winter 

Climate 

Less weather fluctuations, non consistent temperature 

Climate & water 

Good climate 

Dry winter climate 

Suitable climate 

You can grow the crops all year round 

Frost - temperature climate 

More water 

The region has a more reliable irrigation water supply & moderate climate 

More competitive over winter due to warmer climate 

Proximity to markets. Better growing conditions. Price of land. If the drought stops 
and dams fill -better reliability of water storages. 

Climate and position 

Location close to South East Queensland market, More assured water (than other 
regions), no residential development. 
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More stable weather patterns and good quality produce 

Soil type 
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APPENDIX 2: RESULTS OF THE DELPHI STUDY 
The experts who participated in the Delphi study were selected mainly from the Rural 
Demand Study Technical Working Group and included: 

 

Paul Francis – North Burnett Regional Council, Monto 

Danny Green – Regional Manager, SunWater, Bundaberg 

David Lawson – Rural sugarcane producer, Bundaberg 

Jerry Lovatt – Department of Primary Industries & Fisheries, Bundaberg Research 
Station 

Andrew Philip – Managing director, SP exports, Childers 

Nick Ulcoq – President, Queensland Citrus Growers, Mundubbera 

Trevor Willcox – Principal extension officer, Bureau of Sugar Experiment Stations 
(BSES), Bundaberg 

 

Sample Delphi surveys are on the following 6 pages. 

 

Results of the question about water use for the whole of the WBB region were as 
follows: 
Table A3.1: Percentage of total volume of allocations and groundwater used by group 

Water use % total water use 

 2008 2018 2033 

Sugarcane  48 37.5 30 

Vegetables  8.5 10 12 

Urban use and industry 11 15 19 

Macadamias  4 7.5 8 

Citrus  4.5 5 5 

Peanuts/soybeans 8 9 9 

Mining  1 1.5 1.5 

Dairy Pasture 6.5 5 4 

Power Generation 5 5 5 

Other tree crops 
(excluding citrus, 
macadamia and 
avocado) 

1.5 2 2 

Avocados 1 1.5 2 

Other uses  1 2 2.5 
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Wide Bay Burnett Regional Water Supply Strategy - Rural Water Demand Study 

Delphi Survey Questionnaire 

 
As you may be aware Psi-Delta is conducting a study to assess future demand for 
water in the Wide Bay Burnett region. There are a number of inputs to this study 
including a survey of existing water users, interviews with specialists and industry 
groups and commodity assessments.   

The purpose of this questionnaire is to seek opinion from leaders in the region on 
what changes might occur over the next twenty to fifty years.  About 18 
experts/leaders in the region are taking part in this survey.  

This survey differs from a normal survey in that it will be in two rounds.  In the first 
round you are asked for a response, after which we will feed back to you the 
responses of all first round participants. You are then invited to revise your first 
response based on the comments received. 

At the end of the matrix, add any comments on the reasoning behind the 
percentages you provided.  

The second round will start next week and we will distribute final results during the 
following week 

Please return this document to office@psidelta.com  or fax to 03 9093 0011 by 10:00 
AM on Friday April 18th 2008 
 

mailto:office@psidelta.com
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Distribution of water use  
The table below shows the approximate present distribution of land use for the 
whole of the Wide Bay Burnett Region. 

What do you expect the distribution of water use to be over the periods shown 
below; 

 Current 
percentage of 
land use  

Your estimate of 
percentage distribution 
2018 

Your estimate of 
percentage 
distribution 2033 

Cane  
48.0% ……………...% ……………...% 

Urban use and 
industry 11.0% ……………...% ……………...% 

Vegetables  
8.5% ……………...% ……………...% 

Peanuts/soybeans 
8.0% ……………...% ……………...% 

Dairy Pasture 
6.5% ……………...% ……………...% 

Power Generation 
5.0% ……………...% ……………...% 

Citrus  
4.5% ……………...% ……………...% 

Macadamias  
4.0% ……………...% ……………...% 

Other tree crops 
(excluding citrus, 
macadamia and 
avocado) 

1.5% 
 

……………...% 

 

……………...% 

Avocados 
1.0% 

 

……………...% 

 

……………...% 

Mining  
1.0% 

 

……………...% 

 

……………...% 

Other uses  
1.0% 

 

……………...% 

 

……………...% 

Transfer of water to 
other adjacent 
regions 

0.0% 
 

……………...% 

 

……………...% 
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 100% 100 % 100 % 
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Comments  

What will influence your choice of percentage distributions for 2018? 

__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 

What will influence your choice of percentage distributions for 2033? 

__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
 

Thank you for participating in this survey 
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Wide Bay Burnett Regional Water Supply Strategy - Rural Water Demand Study 

Delphi Survey Questionnaire Part II 

 
Thank you for participating in the first round of the Delphi survey, which is designed 
to assess future demand for water in the Wide Bay Burnett region.  

 

In this second and final round, we invite you to revise your responses based on the 
average response of all participants from the first round. Please also add any further 
comments you may have.  

We will distribute the final results to you during the following week. 

 
Please return this document to rbirch@psidelta.com  or fax to 03 9093 0011 by 2:00 
PM on Wednesday April 23rd 2008.  
 

 

 

mailto:rbirch@psidelta.com
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Distribution of water use  
The table below shows the approximate present distribution of water use for the 
whole of the Wide Bay Burnett Region and the mean estimated distribution of water 
use in 2018 and 2033 based on the responses of all participants. 

 

Current 
percentage of 
total water use  

Mean estimated 
percentage 
distribution 2018 

Mean estimated  
percentage 
distribution 2033 

Cane  48.0 34.6 27.9 

Urban use and industry 11.0 15.5 19.1 

Vegetables  8.5 11.6 12.4 

Peanuts/soybeans 8.0 8.6 8.9 

Dairy Pasture 6.5 4.8 4.3 

Power Generation 5.0 5.0 5.5 

Citrus  4.5 5.0 5.3 

Macadamias  4.0 7.4 8.2 

Other tree crops (excluding 
citrus, macadamia and 
avocado) 1.5 2.2 2.5 

Avocados 1.0 1.7 1.8 

Mining  1.0 2.1 2.5 

Other uses  1.0 1.5 1.7 

Transfer of water to other 
adjacent regions 0.0 0.0 0.1 

Total 100% 100% 100% 
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Based on the above mean estimates, what do you expect the distribution of water use to 
be over the periods shown below; 

 Your original 
estimate of 
percentage 
distribution 

2018 

Your new 
estimate of 
percentage 
distribution 

2018 

Your original 
estimate of 
percentage 
distribution 

2033 

Your new 
estimate of 
percentage 
distribution 

2033 

Cane  x   x   

Urban use and 
industry x  x  

Vegetables  x   x   

Peanuts/soybeans x  x  

Dairy Pasture x   x   

Power Generation x  x  

Citrus  x   x   

Macadamias  x  x  

Other tree crops 
(excluding citrus, 
macadamia and 
avocado) x   x   

Avocados x  x  

Mining  x   x   

Other uses  x  x  

Transfer of water to 
other adjacent 
regions x   x   

 100% 100% 100% 100% 
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Comments  

What will influence your choice of percentage distributions for 2018? 

__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 

What will influence your choice of percentage distributions for 2033? 

__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
 

Thank you once again for participating in this survey 



 

247 | P a g e  
 

APPENDIX 3: WATER USE MODEL  
This section outlines the basic and advanced use instructions for the future water use 
model that accompanies this report. 

Basic use  
To operate the model using all of the pre-set data, simply select the tab named 
“control sheet”. This offers choices of preset growth/change rates (most likely, low , 
high, Delphi study and maximum growth), as well as the opportunity to input 
information on water entering or leaving the system, efficiency improvements, and 
the development of mine or other large point users of water. The growth/change 
rates are all pre-set to the Most likely setting, which refers to the rate of change Psi-
Delta research has shown to be the most likely given current data. This is different for 
each industry, and naturally decreases in accuracy the further into the future the 
predictions are looking. See section 5.2 below for more detail on these predictions. 

The first three control boxes to the left of the screen control the rate of change of 
on-farm efficiency, growth rates of industries, and the rate of change of rainfall 
associated with climate change. To change any of the scenarios, simply click in the 
blue cell beside the industry you wish to change, and select either low, most likely or 
high from the drop down menu. Climate change is not industry specific, so there is 
only one menu for this section. Any arrangement of the control (blue) cells is 
possible. 

The next two control boxes, immediately below the graphs, allow input of volume 
data. The box to the far left is for the input of any change in water volumes available 
to the whole system, for example, if water was diverted to major urban centres.  
Simply enter the volume of water to enter the system as a positive figure, in 
megalitres (per year), in the sub-region(s) it would be entered in, in the closest year 
to when the changes are expected to occur. Alternatively, enter the volume of 
water to be removed from the system as a negative figure, in megalitres (per year), 
in the sub-region(s) it would be taken from, in the closest year. The same process is 
applicable for entering any expected large point water users, such as mines, in the 
right most box, except that negative figures should not be used here. 

The final control box, at the bottom of the screen, allows for changes in the 
efficiency of the supply system. These refer to any improvements which may be 
made to pipe and channel systems such that a volume of the loss allocations may 
be recovered and effectively form a new resource. Note that only the sub-regions 
containing systems with loss allocations allow changes; that is Lower Burnett, South 
Burnett, Lower Mary and Upper Mary. Enter the percentage of the loss allocations for 
each sub-region which may be recovered in the closest year to the actual changes 
occurring.  

  

The water demand is displayed in tabular and graphical form in the top right corner 
of the control sheet.  Please zoom in to increase the clarity of the graphs. The left 
most table and graph displays the water demand per sub-region in each of the four 
prediction periods (5, 10, and 25). The right most table and graph displays the water 
demand per industry in each of the three prediction periods. Graphs depicting 
demand from 2008 until 2058 are set below the lower control boxes. In the lower right 
corner of the sheet, the surplus water available is displayed. This indicates the 



 

248 | P a g e  
 

volume of water not used by the major users included in the model, given the 
growth predictions used. It does not mean that this water will not be used, or that it 
may be easily transferred to another area, as almost all water in the system is 
allocated, and will most likely be used in some capacity. 

Additional features are also available on the following tabs: “Shocks and major 
events”, “Lower Burnett Results”, “Upper Burnett Results”, “South Burnett Results”, 
“Lower Mary Results”, “Upper Mary Result”. The Shocks and major events tab allows 
manual manipulation of the growth rates to indicate an event such as the closing of 
a sugar mill, or a dramatic change in prices. Simply enter the change to the rate of 
growth in the appropriate period, as the average annual change for that period. 
The results tabs for each individual sub-region provide the same information as the 
control sheet, but in greater detail. The Baffle and Monto sub-regions are not 
included as the data input was not considered reliable enough for this level of 
detail. 

Advanced use  
To operate the model using different data and predictions, there are specific ways 
in which values must be entered to avoid corrupting the operation of the model. 
Operation of the model once any changes have been made follows the procedure 
outlined in section 5.1 (Basic use). Psi-Delta is not responsible for the use or effects of 
using altered data in this model. 

All changeable cells are highlighted in blue. Other cells should not be changed as 
this will affect the operation of the model, and may prevent it from working. 

Changeable data is located in three tabs: 

Rates of change

This tab contains the predictions of rates of growth for each of the agricultural 
industries and population, the rates of uptake of on farm efficiency (as a 
percentage water reduction in 50 years), and the rate of change of rainfall due to 
climate change (as a percentage increase in water requirement for crops over 50 
years). 

Each industry has three rows of values next to it, which align with the most likely, low 
and high headings. It is very important that these headings remain unchanged, and 
that changes are entered in the appropriate row, and for the appropriate year. A 
lookup function operating from the control sheet specifies which set of data will be 
used by the model. Data should be entered as an average annual growth rate for 
each period, that is, the growth predicted over the course of each period divided 
by the number of years in that period (5,5, 15 and 25 years for each of the periods 
respectively). 

Existing situation

This tab contains most of the data on the existing situation in the WBB region, 
including area under agriculture, unit water use for each crop, water supply 
volumes, infrastructure limitations for each crop, land capability limitations (as a 
percentage expansion of current irrigation) and loss allocations. 

Any of these values (highlighted in blue) may be changed. Ensure that the correct 
units are used. 

Assumptions
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This tab contains data which cannot be verified as fact, or which is approximate 
only due to variations in data or variability in real values. Any of this data may be 
changed. Ensure that the correct units are used.  
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