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Overview of biogas developments in Australia

Waste management practices and influence on
quantity and quality of feedstock

. Piggeries

. Dairy

. Milk processing

. Beef feedlots

. Red Meat Processing

Biogas recovery technologies and future
opportunities
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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,
USQ Queensland
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« 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
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Photos courtesy RIRDC Australian Methane to Markets in Agriculture (AM2MA) Research, Skerman 2008



Flushing channel outfall on
conventional flushed

Photo courtesy RIRDC Australlan Methane to Markets in Agriculture (AM2MA) Research, Skerman 2008
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| Deep litter grower/finisher
|shed

Deep litter shed —
commonly used to house
weaner and grower pigs

Photos courtesy RIRDC Australian Methane to Markets in Agriculture (AM2MA) Research, Skerman 2008
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https://www.abc.net.au/news/2018-02-19/cow-poo-proxy/9460514
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Red Meat
processing

Paunch Cattle Wash Wastewater Manifald
CRITICAL REVIEWS IN ENVIRONMENTAL SCIENCE AND TECHNOLOGY Tah}" E’r 5‘-{": rancis -
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Toward profitable and sustainable bioresource oty =
management in the Australian red meat processing application residues
industry: A critical review and illustrative case study

Bernadette K. McCabe (®2, Peter Harris®, Diogenes L. Antille®®, Blood Rendering
Thomas Schmidt®, Seonmi Lee®, Andrew Hill®, and Craig Baillie®

*Centre for Agricultural Engineering, University of Southern Queensland, Toowoomba, Old,
Australia; "CSIRO Agriculture and Food, Canberra, Australian Capital Territory, Australia
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Figure 3. Schematic of process flow of solid and liquid waste (McCabe et al., 2018).
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Land application of
composted paunch

[© USQ/CAE, Dio Antille]
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TECHNICAL NOTE:

AN INVESTIGATION INTO THE FERTILIZER POTENTIAL
OF SLAUGHTERHOUSE CATTLE PAUNCH

D. L. Antille, B. K. McCabe, W. Van Der Spek, C. P. Baillie

ABSTRACT. In Australia, recycling of paunch waste to farmland has been suggested as a cost-effective and practicable
environmental aption, but little is known about its agronomic value. Experimental work was undertaken to assess potential
risks due to weed seed contamination, determine the agronomic response of ryegrass (Lolium perenne L.J to soil incorpo-
ration of paunch, and investigate short-term greenhouse gas (GHG) emissions. Five types of paunch with compost ages
between 2 and 16 weeks were compared with urea (46% N) and applied at field equivalent rates of (! {contrel), 150, and
300 kg ha' N. The risk of weed contamination from paunch applied to soil appeared to be negligible; however, technigues
that enable seed viability to be determined may be required to fully discard such risk. Average dry matter yield with paunch
was ~30% higher than untreated grass, but ~35% lower than with urea. Dry matter yield in paunch-treated grass was
between 2500 and 3250 kg ha' over five cuts conducted at 25-day intervals. Paunch N responses were between 1.12 and
3.25 kg DM kg’ N depending on compost age, but lower than with urea N (~6.5 kg DM kg' N). Nitrogen use efficiency of
paunch ranged between 3% and 20%, compared o about 35% with urea. Nitrogen feriilizer replacement value (NFRV) of
paunch was highest in the -week-old compost (-60%) and ranged between 20% and 55% across all other organic materi-
als. Shart-term N>O emissions were similar (p = 0.03) with both mineral and organic amendments; however, CH, emissions
were higher (p < 0.05) from paunch compared with urea-treated soil. Overall, there appears to be potential for paunch-
derived products to be used as a source of C and nutrients in crop production. Industry quality specifications for compost
are available, but they need to be expanded o incorporate guidelines relevant to paunch. There is a requirement for the
value proposition to industry to be determined, includin unch disposal via gate fees.

&7



AAAAAA

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.



B10GAS N SOCIETY PROFITABLE ON-FARM
BIOGAS IN THE
AUSTRALIAN PORK SECTOR
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Figure 3: A schematic overview of 2 covered higoon biogas set-up at a piggery

IEA Bioenergy Task 37

EA Bioenemy: Task 37: February 2018

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

pasture, Tasmania
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Intensification of industry
providing improved scope for
biogas system development
Commonly use anaerobic pond
effluent treatment systems

Currently limited adoption of
biogas technology

Photos courtesy RIRDC Australian Methane to Markets in Agriculture (AM2MA) Research
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Journal of Environmental Chemical Engineering 7 (20019) 103077

Contents lists available at Sciencelirect
Journal of Environmental Chemical Engineering

USQ

AUSTRALIA journal homepage: www.elsevier.com/locate/jece

Centre for Agricultural Engineering
Investigating the impact of seasonal temperature variation on biogas

production from covered anaerobic lagoons treating slaughterhouse

I m pa Ct Of tec h n 0 I Ogy o N wastewater using lab scale studies
feed Stoc k: C A L v S CST R Thomas Schmidt, Peter Harris, Seonmi Lee, Bernadette K. McCabe®

Centre for Agriculiurel Enginesring, Univesity of Southern Queenslond, Toowoomba, QLD, Awstralio

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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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 mla
Mapping Infrastructure (AREMI), Australian Biomass wmeara LivEsTOCK AUSTRALIA
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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Thankyou

Professor Bernadette McCabe
Centre for Agricultural Engineering
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