
CRICOS QLD 00244B | NSW 02225M TEQSA: PRV12081

Agro-industrial waste: The importance of 
matching technology with feedstock 

Bernadette McCabe K McCabe*, Stephan Tait and Peter Harris

Centre for Agricultural Engineering, USQ, Toowoomba, QLD

IEA Bioenergy Task 37 National Team Leader

International Perspectives Symposium

Value of Biogas East, Toronto, Canada

26th March 2020



1. Overview of biogas developments in Australia

2. Waste management practices and influence on 
quantity and quality of feedstock

1. Piggeries

2. Dairy

3. Milk processing

4. Beef feedlots

5. Red Meat Processing

3. Biogas recovery technologies and future 
opportunities

Centre for Agricultural Engineering

Synopsis



Overview of biogas developments in Australia
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• Biogas capture more common in municipal waste 
treatment industry
Most sites employ cogeneration (electrical power and heat) units

• Intensive livestock industries in Australia have been 
slow to adopt biogas technology
o Relatively inexpensive alternative energy sources
o Relatively high cost and lack of proven technology suitable for 

Australian production systems
o Absence of Government incentives, in comparison to other 

countries

• Covered anaerobic lagoons are the preferred technology 
to treat livestock waste and waste water from food 
processing plants



Covered anaerobic lagoon (CAL)
Rendering plant, Beaudesert, 
Queensland

[© USQ/CAE, Peter Harris]



Waste Management practices

Centre for Agricultural Engineering

• Large quantities of solid and liquid waste generated by 
Australian agro-industrial sector
• Piggeries
• Dairies
• Milk processing
• Beef Feedlots 
• Red meat processing 

• Waste management is diverse with each industry 
varying type, composition, collection methods and 
handling



Piggeries
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[© DBFZ, Torsten Reinelt] [© DBFZ, Torsten
Reinelt]

Conventional flushed 
grower shed

Conventional 

flushed finisher 

shed

Photos courtesy RIRDC Australian Methane to Markets in Agriculture (AM2MA) Research, Skerman 2008
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Flushing channel outfall on 

conventional flushed 

piggery shed

Photo courtesy RIRDC Australian Methane to Markets in Agriculture (AM2MA) Research, Skerman 2008
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Deep litter shed –

commonly used to house 

weaner and grower pigs

Deep litter grower/finisher 

shed

Photos courtesy RIRDC Australian Methane to Markets in Agriculture (AM2MA) Research, Skerman 2008



Dairies
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Dry scraping Flood washing

[Davis, 2018] [Skerman, 2018]

https://www.abc.net.au/news/2018-02-19/cow-poo-proxy/9460514


Feedlots
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Box scraper Front end loader

[Skerman, 2018] [Watts and McCabe, 2015]



Red Meat 
processing
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Liquid separation

Fat separation

Solid separation

[© USQ/CAE, Peter Harris]



Land application of 

composted paunch
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[© USQ/CAE, Dio Antille]



Biogas recovery

Anaerobic ponds are an economical method for treating manure 
effluent from intensive livestock industries and high strength waste 
water such as the effluent generated by the meat processing 
industry.

The benefits are the production of stable, odour-free sludge that can 
be used as a fertiliser and the production of biogas for energy 
production.  

The major adverse issues with anaerobic ponds are odour generation 
and uncontrolled release of methane and carbon dioxide to the 
atmosphere.  Installing a geomembrane cover, fixed or floating, over 
anaerobic ponds reduces odour release and permits the capture of 
methane rich gas.   
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Piggeries
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http://task37.ieabioenergy.com/case-stories.html

http://task37.ieabioenergy.com/case-stories.html


Dairy

• Intensification of industry 

providing improved scope for 

biogas system development

• Commonly use anaerobic pond 

effluent treatment systems

• Currently limited adoption of 

biogas technology

Grazed ryegrass 
pasture, Tasmania
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Photos courtesy RIRDC Australian Methane to Markets in Agriculture (AM2MA) Research



Feedlots https://www.mla.com.au/globalassets/mla-corporate/research-and-
development/documents/presentations/tipstools_feasibility_052017.pdf

https://www.mla.com.au/globalassets/mla-corporate/research-and-development/documents/presentations/tipstools_feasibility_052017.pdf


Box scraper removing manure from 

feedlot pen

 

Box scraper mounding 

manure in feedlot pen

Specialised compost turning machinery 

operating at a feedlot
[Skerman, 2018]



Red meat 

processing

Equalisation tank

Covered anaerobic lagoon

Solid separation

[© USQ/CAE, Peter Harris]



Impact of technology on 
feedstock: CAL vs CSTR

• Investigated effects of optimal mesophilic conditions and stirring

• Reduced temperature from 38C to 25 C 

• 30% reduction in biogas production at a temperature of 31C 

• Decrease to 25.5°C, with an increase of the organic loading rate 
caused up to 80% difference in gas production and negatively 
influenced process stability

• Natural gas consumption could be offset with biogas to reduce yearly 
expenditure of natural gas by up to 25.4% if lagoons are operated 
under optimal mesophilic conditions
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Waste aggregation opportunities

• Opportunities for waste aggregation and industry 
benefit through co-digestion are under-explored in 
Australia

• Distance and the transporting of waste is a major 
challenge to co-digestion

• Programs including the Australian Renewable Energy 
Mapping Infrastructure (AREMI), Australian Biomass 
for Bioenergy Assessment (ABBA) and Rural R & D 
for Profit “Waste to Profits” aim to deliver tools to 
assess co-digestion

• New digester technologies and pre-treatment 
developments are aiming to improve the cost-
effectiveness
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