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Summary
Water is a valuable resource in rural Australia. Continuing problems with drought and fluctuating climate conditions, emphasise the need for policies that sustainably manage Australia’s rural water supplies. 

Engineering makes an important contribution to the water industry in Australia. Engineers Australia has over 70,000 members. Sustainability is a major tenet of Engineers Australia’s code of ethics. It requires engineers to consider the long-term impact of development on local and global ecosystems, and what actions need to be taken to protect and restore them.  

Members of Engineers Australia work in the rural water industry in areas including infrastructure development, water catchment management, environment protection and research and development. 

Engineers Australia supports the sustainable management of water resources through the development sustainable farming and irrigation methods and the development of best practice standards in water efficiency for rural water management.
The rural sector accounts for 79% of the Australia’s water usage. There are continuing problems with effective management of water supplies and protection of water resources such as rivers and lakes. 

This submission will consider the importance of water efficiency in relation to sustainable agricultural development. It will discuss policy options for water efficiency in agricultural practice including reducing land clearing, water trading guidelines for sustainable agriculture and innovations in water efficiency for agriculture. 

In relation to the last point, the submission will look at two examples of water management and sustainable agricultural development; the Wimmera Mallee Irrigation Project and a new technique for water reduction being applied to wine regions in Australia. 

Reducing land clearing

Land clearing has become a controversial issue in Australia because of the difficulty in gaining agreement from different levels of government to reduce it. The Wentworth Group of scientists report, Blueprint for a living continent, states that broad scale land clearing of native vegetation is a major driver of ecosystem damage that leads to dryland salinity, declining water quality and species extinction. 

It is still common practice in States such as Queensland, New South Wales and Tasmania to remove large amounts of native vegetation for agricultural development. In 2001 an estimated 687,000 hectares of bushland was cleared across Australia. Without a change in policy the report estimates that by 2050, 17 million hectares of Australian farmland and remnant bushland will be at risk from salinity. There has also been a major impact on waterways with 50,000 kilometres of streams being degraded by soil erosion. 

The continuation of broad scale land clearing of native vegetation will have a major impact on crop production and this could increase the cost of agricultural produce and affect exports. Blueprint for a living continent suggests paying farmers who restore their land and reduce the effects of erosion and salinity. This would involve State and Federal Governments providing subsidies or grants for farmers to replant trees and providing additional assistance for replanting native vegetation.

Engineers Australia supports reducing broad scale land clearing of native vegetation in Australia, and paying farmers to rebuild native vegetation. Both of these aspects are important to the efficient use of water for sustainable agricultural development. 

Water Trading 

Water trading is an economic instrument that provides a market based framework for water allocation. It works on the principle of trading water between different property owners. Water trading is a difficult policy to implement because of problems with infrastructure for water delivery and establishing water entitlements for farmers that guarantee a minimum amount of water to be traded. 

Despite this, there is limited water trading occurring in some States. A study by the NSW Department of Land and Water Conservation estimates that 11.5% of rural water used in NSW was traded in 1997-98. Most of the water allocated was through temporary trades, which means the water was eventually returned to its original source.  

Water trading has the potential to contribute to sustainable agricultural development by reallocating unused water to areas where it is most needed such as high drought regions. It encourages farmers to restrict the amount of water that they use because of the potential incentive for financial gain. 

Engineers Australia supports water trading provided that it contributes to water efficiency in agricultural regions and does not lead to an increase in problems associated with over usage such as soil erosion and salinity. Strict guidelines have to be put into place to establish minimum water entitlements and ensure that water trading markets do not over allocate water resources.  

Sustainable Agricultural Development

Sustainable agricultural development is fundamental to water resource management The Blueprint for a living continent suggests the concept of ‘farming without harming’. The basic premise behind this is that much more water enters the landscape than leaves it. The report establishes a series of criteria for sustainable agricultural practice including: 

· Commercial tree production for large areas of the current crop and pasture zones of the continent to produce fruits, nuts, oils, pharmaceuticals, bush foods and forestry products such as speciality timbers, charcoal and biomass energy. 

· New farming systems made up of the best current annual and perennial plants, the best agronomy, companion plantings, rotation and combination. 

· New forms of cereals, pulses, oilseed and forages selected or bred for characteristics that substantially reduce deep drainage and nitrogen leakages. 

In summary, the report calls for significant changes to farming practices in Australia and the formation of clear guidelines for sustainable agricultural development in the future. Engineers Australia supports the Blueprint for a living continent guidelines for sustainable agriculture. 

Innovation in Sustainable Agriculture

Innovation in sustainable agriculture can assist with reducing the amount of water used in agricultural production through the development of new farming methods.

The Federal Government has listed an environmentally sustainable Australia as one of its four key research priorities and agricultural development is an important aspect of this area of research. Some State governments have also made sustainable agricultural development a key priority. Programs relating to water efficiency in sustainable agriculture include: 

· The Rural Industries, Research and Development Corporation. – The RIRDC is working to improve the rice and fodder crop industries through development of new technologies and methods of harvesting and managing. The rice program is set to receive $3.8 million for 2002-2003. The fodder crop program is set to receive around $500,000 for 2002-2003. The RIRDC also has a Resilient Agricultural Systems program that focuses on water quality, salinity and climate change issues. This program is set to receive $950,000 in 2002-2003.

· CSIRO Land and Water – It has a number of projects including water recycling and developing crops that reduce water usage. Through these programs, it is forming research partnerships with other related organisations such as the Australian Water Association, the Australian Water Quality Centre and various State water corporations. 

· National Action Plan for Salinity and Water Quality – (NAPSWQ). The Federal government established the NAPSWQ to complement the work of the Natural Heritage Trust. The NAPSWQ works with State and local governments and local communities to develop management plans to combat salinity and improve water quality. The NAPSWQ builds on the work of the NHT, the Murray Darling Basin Commission and the Council of Australian Governments National Water Agenda. The key areas that the action plan focuses on are targets and standards for natural resource management, integrated catchment management, capacity building for communities, improved governance framework, clearly articulated roles for different levels of government and local communities and a public consultation program. The Federal Government is providing $1.4 billion over seven years for the program.

· Cooperative Research Centres –Four CRCs conduct research into water resource management. These include the CRC for Freshwater Ecology, the CRC for Sustainable Rice Production, CRC for Water Quality and Treatment and the CRC for Catchment Hydrology. They conduct numerous research projects related to water management in sustainable agriculture. 

· The Queensland Department of Natural Resources and Mines – It has established a number of programs relating to rural water efficiency including rural water recycling programs and new innovations in water efficient agricultural practice in dairy, cotton and grains industries. 
Engineers working in the water resources management sector, provide industry and government with a scientific and technical basis for dealing with current issues in water and land management. 

Engineers Australia strongly supports the development of innovation in sustainable agriculture. Innovation in water efficiency in sustainable agriculture need to be maintained as important priorities by State and Federal governments. 

A national body for sustainable resources management. 

Although all of these programs provide important assistance for innovations in sustainable agriculture, there is a distinct lack of a coordinated approach between the different levels of government and different agencies. 

The creation of a nationally based Natural Resources Management Commission that coordinates sustainable agricultural development, could be an effective way of managing different programs and ensuring that the right assistance is provided. A national body would be able to set priorities, coordinate investment, establish targets and standards and accredit region programs against those standards. It would be able to build on the work of existing programs and establish stronger information and resource linkages between the different bodies such as the National Action Plan for Salinity and Water Quality.

The body would also be able to encapsulate and build on the resources of various research agencies such as the Natural Resources Audit, the Environmental Resources Information Network, the Australian Biological Resources Survey, the Australian Virtual Herbarium and the Atlas of Australian Birds. These agencies provide important data on the impact of contemporary farming practices on the environment. In essence, a Natural Resources Management Commission would establish a national plan for sustainable agricultural resource management. 

Water engineers, hydrologists and hydrogeologists provide industry and government with a scientific/technical basis for dealing with current issues in water and land management.  To enable them to fulfil this role, they need access to reliable water resource data and results from research projects aimed at improving the current planning, design and management methods.  Water engineers and scientists are particularly interested in research that produces better and more practical "tools", and many of these are prepared through research and development programs that rely heavily on volunteer work in professional organisations such as Engineers Australia. For example, Engineers Australia facilitated development of Australian Rainfall and Runoff, and maintains ongoing programs of updating and refinement, in concert with a program of conferences and seminars around Australia.  

The development of these tools are only as good as the available monitoring data networks and databases, which have been by state and federal agencies, but which have been threatened and significantly impacted by budget cutbacks. There is a critical need for the funding of research and development programs, and for the basic science of obtaining and managing the data that is used to analyse land and water processes, and develop and implement integrated management policies.

Engineers Australia supports the establishment of Natural Resources Management Commission. This body would be able to coordinate research and development and provide important data for sustainable agricultural management and water efficiency. 

However, a Natural Resources Management Commission should be designed as a community-owned delivery model along the same lines as the catchment management boards and other community based programs such as the National Heritage Trust. Engineers Australia believes that it is important that such a body is not viewed as another bureaucratic organisation that dictates to local communities. Engaging local communities in protecting the environment is important for water efficiency and provides added impetus for sustainable management of agriculture because they can assist with the repair of local vegetation and river catchments, which is vital in reversing problems such as erosion and salinity. Despite this, community involvement needs to have government oversight to help establish guidelines and set goals for environmental protection and management. 

Case Studies of Innovation in Sustainable Agriculture

There are many examples of new innovations in sustainable agriculture in Australia. The purpose of these case studies is to consider some the opportunities for sustainable agricultural practices in Australia and how they are applied to various farming districts. 

The Wimmera Mallee Irrigation Project

The Wimmera Mallee is an important farming region in Victoria, which supports irrigated agriculture. It has 600,000 hectares of farming land and is sustained by two dams. The region is also a low rainfall area and available resources are finite and overcommitted. 

A study conducted by the local water company Wimmera Mallee Water, found that outdated irrigated agriculture practices in the area were wasting a significant amount of water through seepage and evaporation. The main cause of this was the use of an open channel system that had been originally designed in the 1900s. 

Wimmera Mallee Water decided to undertake a major engineering infrastructure project involving the replacement of the open channel system with over 2500 kilometres of pipeline. The result of this was a reduction in water usage in the area from 50,000 megalitres per year under the open channel system to 5000 megalitres a year under the new pipeline system. This significant water saving produced important benefits for the area including: 

· providing more water for environmental flows in Wimmera and Glenelg rivers. 

· improved salinity management due to a decrease in channel seepage.

· reduced weeds and feral pests due to channels being covered.

· increased productive farmland from reclaimed channels and easements.

· improved water quality.

Partial Root-Zone Drying Technique
Partial root –zone drying technique (PRD) is a method of reducing water intake by grape vines. There are over 100,000 hectares of wine grapes in Australia in what is becoming a highly successful wine industry. The current level of wine production is putting strain on water supplies in growing regions.

PRD is designed by two CSIRO scientists based at Adelaide University and works on the principle of changing the way the grape vines receive water. Normally only one row of irrigation dripline is used to water vines. However, PRD uses two lines and the grower alternates irrigation between the two lines every few weeks. Half the root-zone is left dry by the technique which tricks the plant into believing that it is deprived of water and makes it use the water it already has available. The plant does this by closing its leaves, which preserves the water and reduces the level of evaporation. 

Trials of PRD are already under way in Australia, New Zealand, Spain and South America. A trial by the Wingara Wine Group in the Sunraisia District in Victoria has reduced water use by 40% for its 400 hectares if vines and citrus trees. 

CSIRO is developing PRD in line with other innovations to reduce water usage in the wine industry including low pressure subsurface irrigation, which involves reducing the level of evaporation by covering irrigation channels. 

Engineers Australia believes that projects like the Wimmera Mallee pipeline and partial root-zone drying technique should continue to be developed and further research needs to be conducted into innovations in water efficiency for sustainable agriculture. 

Recommendations

Governments must

· Reduce broad scale land clearing of native vegetation in Australia. 

· Increase the commitment to water trading and establish clear water entitlements for farmers.

· Establish clear guidelines for sustainable agriculture in Australia. 

· Encourage further innovative development in sustainable agriculture and emphasise the continued importance of water efficiency. 

· Coordinate sustainable agricultural development by establishing a Natural Resources Management Commission. 
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