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Introduction

In Australia, Departments of Agriculture over the past 20 years have increased their emphasis on the role of agricultural systems in environmental management. For example, Federal and State Government resources are now committed to soil acidification and salinity management, and to the protection of water resources. Part of this change in emphasis for the NSW Department of Agriculture has been to research and develop sustainable agricultural uses for recycled organics.

Recycled organics are products derived from compostable organic material and include garden cuttings, food material, wood and timber residuals, food processing residuals and biosolids (treated sewage sludge). They also include non-composted food and greasetrap wastes. The Sydney Basin alone annually produces about 200,000 tonnes of biosolids and more than 680,000 tonnes of other compostable material (Resource NSW 2003). NSW Government policies and strategies in waste reduction and resource recovery encourage the development of opportunities for beneficial uses for these recycled organics products as alternatives to landfill.

Agricultural industries and land remediation are recognised as important potential markets for recycled organics products, with production and environmental benefits from the organic matter and nutrients commonly found in these products. This is particularly relevant for agriculture in NSW, which is often on soils low in organic matter and nutrients. However, some of these products also contain contaminants and their use must meet the needs of environmental protection and the safety of agricultural products. 

This paper will describe some of NSW Agriculture’s programs on the use of recycled organics products in agriculture. It will give a brief account of the now completed biosolids research program, current research programs and the future directions for recycled organics in NSW.

Biosolids application to agricultural land – a success story in NSW

Since 1994, biosolids from the Sydney Basin have been used beneficially for agriculture in regional NSW through Sydney Water’s Biosolids Application Program. In 2001-2002 this represented over 107,000 product tonnes and 84% of total production (most of the remainder are used as feedstock for composts). Most biosolids product is used as dewatered biosolids or as lime amended biosolids (about 30% of the effectiveness of agricultural lime) to cereals and canola (Table 1) in south western and central western NSW. An important outcome of the program is that solids from sewage treatment are now used to produce a valuable product (biosolids) rather than disposed through ocean outfalls or to landfill. 

The success of this program has relied greatly on the NSW Agriculture/Sydney Water Biosolids Research program from 1993 to 2000, in which over $A11 million were invested to investigate the benefits and management of risks associated with biosolids use on agricultural land. The NSW Environment Protection Authority (now the Department of Environment and Conservation) also developed environmental guidelines to regulate the quality of biosolids products and soil loading limits for contaminants and nutrients, site and soil suitability factors and management of land after application (EPA 1997). These were the first guidelines in Australia for biosolids use in agriculture. They emphasise the need for a balance between benefits for agricultural production and the environment, and management of potential risks.

  Table 1:
Use of Lime-Amended Biosolids (DWB) and Dewatered Biosolids (DWB) in Agriculture (2001-2002) (source: Sydney Water)

	
	Total (tonnes)
	% Tonnage

	
	
	Wheat


	Canola
	Oats
	Pasture
	Lupins

	LAB
	74,144
	36


	38
	17
	6
	3

	DWB
	33,128
	30


	49
	6
	15
	


The research program showed that biosolids products are effective fertilisers and soil conditioners. It also showed that the requirements of the EPA Guidelines protected soil processes, the environment, animal health and produce safety. These findings were particularly important for the main risks identified with biosolids use – contamination by heavy metals and pathogens of food products and of the environment.

Although there still some developments in biosolids and their use in agriculture in NSW, such as the development of new types of biosolids products and new markets for these products, the success of the Biosolids Application Program is a good model for the use of other recycled organics products in agriculture. NSW Agriculture’s research activities now focus on this.

Recycled Organics – Issues and Options

Many recycled organic materials such as vegetation and food material are composted before their use to produce stabilised value-added products. The composting process is a controlled version of the natural microbial decomposition of organic matter that involves a heating phase (to about 60 degrees C). If properly composted, the resulting products are high in organic matter, with nutrients and other properties that are beneficial to soils, and are free of pathogens and weed seeds. In Australia, the quality standards for composts are defined by an Australian Standard (AS 4454 2003). This sets out allowable contaminant limits and requirements for the stability of the products. Although the Standard requires more strict quality standards for composted products sold to home markets than those provided to other markets, composts used in agriculture in Australia are still of high quality.

In the past much of this material was buried in landfill. The NSW Government now has clear objectives to reduce waste generation, to recover materials from waste streams that have a resource value, and to identify beneficial uses for these materials (Resource NSW 2003), such as organic material used as feedstock for composting.

The immediate and short term benefits of composted products for soils and plant growth have been shown over many years. The longer term benefits are more difficult to establish because of the need for long term field trials. These benefits can take five to ten years to develop and include permanent increases in soil organic matter and in water holding properties. Trials are also needed to develop better ways to manage soils to minimise the losses of organic matter applied as compost. Until these long term trials are completed it is difficult to calculate the full benefit of compost use in agriculture for a cost/benefit analysis.

Although they might have beneficial properties, several problems remain with the use of non-composted recycled organics products made from other sources of material such as greasetrap wastes (food wastes mixed with cooking oil). These and industrial wastes (fly ash from the coal-based power industry, slags from metal ore processing) used as soil amendments concern the NSW Government. Some of the concerns include the potential effects on soils of fats and oils, and the potential for contaminants such as heavy metals and dioxins in materials produced from combustion processes. 

NSW Agriculture and the Department of Environment and Conservation are working together to review and update legislation for waste management and for agricultural fertilisers to ensure that these products are effectively regulated to protect the environment and agricultural products. 
The Centre for Recycled Organics in Agriculture – the future direction for recycled organics management

In response to the need to ensure that any material intended as a soil-amendment is used beneficially and sustainably, NSW Agriculture recently established in South Western Sydney the Centre for Recycled Organics in Agriculture. This is a field research site which is dedicated to research on recycled organics and to increasing the knowledge in the community on the value of products made from recycled organics. 

The Centre commissions projects that will:

· scientifically assess the suitability of organic or mineral products from various sources for soil application, 

· develop environmental guidelines for these products,

· identify criteria that are important for environmental protection and agricultural product safety

· involve government, industry and educational sectors of the community

· develop advisory programs to promote resource recovery in the community

These activities will ensure that the regulation of these materials is well-informed by scientific evidence, their use in agriculture is sustainable, and the community has confidence that the environment and agricultural markets are protected.

Several projects are now established at the Centre or are in the final stages of development. These include:

· Guidelines for the safe reuse of metal-containing wastes on land as part of a National Biosolids Research Program

· Long-term benefits of composted products in cropping systems in NSW

· strategic use of recycled organics in on degraded soils in catchments for runoff and erosion control

· development of guidelines for the application to agricultural soils of soil-amendments derived from wastes 

· Assessment of granulated biosolids.

Conclusion

NSW Agriculture has been active over the past 10 years as part of the NSW Government’s objectives to develop beneficial uses in agriculture for materials that were once considered to be wastes. We now have biosolids and composted products with management guidelines to ensure that their use in agriculture promotes soil fertility and that the environment, food safety and agricultural markets are protected.

Some important issues remain with some products made from recycled organics and industrial wastes. The Centre for Recycled Organics in Agriculture offers an opportunity for long-term research and education programs in the use of recycled organics in agriculture and an assurance that their use is beneficial and sustainable for the future.
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