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This report has been prepared by the Forest Industries Research 

Centre (FIRC) at the University of the Sunshine Coast (USC) for 

Cleantech Industries Sunshine Coast Inc. (CISC). The research project 

has been funded through the Sunshine Coast Council’s Community 

Environment Grants Scheme and contributions from the FIRC. 

Clean technologies have been identified by the Sunshine Coast Council as one of the seven sought-after high-

value industries for the region. Cleantech-based research and development activities are required to assist with 

the local knowledge, advancements and offerings to support the region’s plans for clean technologies. CISC has 

thereby contracted researchers from the FIRC to complete this report. 

 

CISC is a Sunshine Coast Council-funded Community Environmental Organisation 

established in 2008. CISC currently represents 150 Sunshine Coast-based 

businesses across the Clean Energy, Environmental Services, Green Buildings and 

Materials, Resource Recovery and Recycling, Sustainable Transport, and Water 

and Wastewater Management sectors. CISC works closely with these businesses 

to foster partnerships and alliances focused on growing the local cleantech industry including identifying 

opportunities for national development and exporting along with global investment prospects. CISC focuses on 

capabilities, growth, export and investment to support its members and reinforce Queensland’s and the 

Sunshine Coast’s commitment to sustainable environmental practice.  

For Further information contact CISC Business Development Manager Diane Howard on 0488 779 018 

E: info@cleantechindustries.com.au Website: www.cleantechindustries.com.au  

 

FIRC at USC is an impact driven, 

applied research group based on 

strong partnerships. FIRC offers 

leading R&D capabilities across the 

entire forestry value chain including 

internationally recognised leading 

expertise in forest supply chains, 

and tropical/subtropical forest 

health and management. The Australian Forest Operations Research Alliance (AFORA) at FIRC, engages with 18 

Australian forest growers and stakeholders covering over 70% of the industrial managed forests in Australia to 

deliver on their forestry supply chain research needs. FIRC also hosts an international collaborative partnership 

in the development of biological control systems for Eucalyptus pests including partners in South Asia, Brazil and 

South Africa. FIRC, through its tropical forest management group, is also very active in the Philippines and Papua 

New Guinea with over $4million of tropical forest management research projects.  With these major initiatives 

and many smaller R&D projects, FIRC is recognised for timely delivery of practical R&D outcomes.   

For further information contact FIRC Director Prof. Mark Brown on (07) 5459 4483 or see 

http://www.usc.edu.au/research/research-concentrations/forest-industries-research-centre 

Acknowledgements: The author acknowledges the research support provided by fellow FIRC members Mr David 

Coote2, Dr Mohammad Ghaffariyan3 and Professor Mark Brown4, and Dr Steven Schuck of Bioenergy Australia5.  

                                                           
2 The University of Melbourne 
3 Research Fellow, Forest Industries Research Centre, University of the Sunshine Coast.  
4 Director, Forest Industries Research Centre and the Australian Forest Operations Research Alliance, University of the 

Sunshine Coast. 
5 Manager, Bioenergy Australia. Dr Schuck is also acknowledged for providing the cover images.  

mailto:info@cleantechindustries.com.au
http://www.cleantechindustries.com.au/
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Executive Summary 

Small, community-based biomass energy systems sourcing feedstocks from local waste wood streams 

are common in many northern hemisphere countries and are increasingly deployed in New Zealand. 

In both urban and rural settings throughout these countries, many of these woody biomass energy 

systems of various types, brands and sizes – including ‘demonstration’, commercial and industrial 

systems – are gradually building an excellent track record of efficient and sustainable application in 

businesses, schools, universities, hospitals and a range of other community facilities. In Australia, 

despite the high potential evident from overseas experiences and an array of local deployment 

opportunities, small-scale biomass energy systems remain a vastly underutilised renewable energy 

technology. This report aims to raise awareness and understanding of small-scale biomass energy 

systems and their potential for application in the Sunshine Coast region of south-east Queensland.   

The features and benefits of small-scale biomass energy systems are first described. The research 

reveals system deployments can generate multiple socio-economic and environmental sustainability 

benefits for investors and local communities. However, these benefits can only be realised when 

woody biomass feedstocks are responsibly sourced, with due consideration of the impacts on lifecycle 

carbon emissions, land-use change, and soil, water and air quality, as well as the living conditions of 

those involved in or affected by the feedstock supply chain and the bioenergy system’s operation. 

Sourcing locally-available waste wood fuels is critical to minimising carbon emissions and maximising 

local economic development opportunities. The efficient and sustainable operation of small-scale 

biomass energy systems also requires the correct matching of wood fuels to a system’s specifications. 

Contaminant-free fuels that are consistent in particle size and moisture content are key requirements 

for the problem-free operation of a small-scale bioenergy system.  

Opportunities and challenges for a small-scale biomass energy industry on the Sunshine Coast are 

discussed. Four sources of local waste wood that are potentially available as bioenergy fuels are 

reviewed, and case-study descriptions of biomass energy system installations (predominantly small-

scale) in southern Australia and the nearby Gympie region are included. These type of systems have 

potential for replication in the Sunshine Coast region. The final section of the report provides a list of 

key considerations for businesses and other investors with an interest in a small-scale biomass energy 

system installation. These key project planning and technical parameters are presented as a 

preliminary checklist of steps that investors should proceed through in the planning and development 

of a small-scale biomass energy installation. The report concludes with a list of references and links to 

informative publications, recent news articles and websites of relevance to the developing small-scale 

biomass energy industry in both the international and Australian contexts.  

This preliminary research has identified much potential for a small-scale biomass energy industry on 

the Sunshine Coast. The local policy context appears favourable, there are numerous suitable local 

industry and community facility applications, and some potentially suitable waste wood feedstocks 

appear available. However, the necessary integrated supply chains for the economically viable delivery 

of these feedstocks in suitable forms to local plants remain undeveloped. Thermal (i.e. heat only) 

plants are the simplest, cheapest and most commonly deployed type of small-scale biomass energy 

system internationally and elsewhere in Australia. A small ‘pilot’ thermal energy system, preferably 

installed in a prominent Sunshine Coast community facility, would help to ‘kick-start’ a new small-

scale bioenergy industry for the region. In developing such a plant, much can be learnt from the 

planning, installation and operating experiences of the owners and managers of similar systems 

deployed elsewhere.  
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Introduction: Characteristics of Small-Scale Biomass Energy Systems 

Throughout the developed world, there is growing interest in using woody biomass for energy. 

Governments, industry sectors, businesses, and local communities are increasingly realising the many 

environmental and socioeconomic benefits of applying traditionally waste woody biomass as 

feedstock for renewable energy. Historically, the direct combustion of roundwood in wood-stoves or 

furnaces has been the simplest, cheapest and most commonly applied renewable energy option from 

woody biomass. Significant advancements in wood combustion technology over the past decade (i.e. 

the development of Advanced Wood Combustion [AWC] systems, as defined in Richter et al. 2009) 

has stimulated enhanced interest in the potential of this renewable energy option at a range of scales. 

Policy-makers and investors are showing increasing interest in the potential of small-scale AWC 

bioenergy systems. These systems feature high efficiency, low pollutant emissions and automated 

operation. They can combust woodchips or compressed wood pellets and can be thermal (i.e. heat) 

energy plants or combined heat and power (i.e. CHP) cogeneration plants. CHP plants generate 

electricity through a Steam Rankine Cycle (SRC) or an Organic Rankine Cycle (ORC) turbine attachment. 

The small-scale AWC bioenergy systems that are the focus of this report include plants of up to 1MW 

of energy (i.e. thermal or electricity) generating capacity. Compared with substantially larger systems 

that generate tens to hundreds of MW’s of energy for large industry or base-load power stations, 

small-scale AWC bioenergy systems of <1MW have the advantage of being able to be unobtrusively 

distributed throughout a community. These small plants are also often developed as a form of 

community-owned infrastructure. For these reasons they are often described as ‘community-scale’ or 

‘community-based’ bioenergy systems (BERC, 2010; Clarke and Chadwick, 20116; Coote, 2012). These 

systems, and particularly those of <500kW capacity, are now commonly deployed in local communities 

throughout the United Kingdom, Europe, North America, and in New Zealand. In these settings, small-

scale AWC bioenergy systems are widely embraced as a proven sustainable, cost-effective and low-

carbon renewable energy option.   

Most of the small-scale AWC bioenergy systems deployed overseas are thermal energy plants 

supplying heat for space or process heating, steam for industrial purposes, and cooling/refrigeration 

(via the absorption cooling method) for a range of local community applications. Currently less 

common but increasingly deployed or being considered are cogeneration CHP plants. Community 

applications of these small-scale AWC bioenergy systems include apartment complexes, municipal 

buildings and facilities, schools, universities, hospitals and businesses across a range of sectors. 

Experiences from the successful deployment of these bioenergy systems in overseas settings suggests 

they have many standout environmental and socioeconomic sustainability benefits for investors, local 

communities and surrounding regions. 

In Australia, recent years have seen a small number of new small-scale AWC bioenergy systems 

installed or being considered by forward-thinking businesses and local governments for applications 

including sawmills, greenhouses, hospitals and other community buildings such as sports and aquatic 

centres. However, small-scale AWC bioenergy systems remain a vastly underutilised technology in 

Australia. There is generally minimal awareness and understanding of the technology among 

politicians and government policy-makers, industries that could benefit from the technology, and the 

broader public who will be a key stakeholder in supporting the industry’s development. This low level 

                                                           
6 This publication – The Rough Guide to Community Energy – covers the development and multiple benefits of 
community-based renewable energy projects, including biomass installations. Although UK-focused, much of 
what’s covered is useful to groups wishing to build Australian low-carbon, renewable-energy-powered 
constructions and communities and develop Transition Towns.  
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of awareness and understanding can lead to scepticism and misrepresentation of the small-scale AWC 

bioenergy industry. Overseas experience suggests this is often based on the relative newness of 

today’s AWC energy technology, and includes concerns about the capital costs of building or 

converting to an AWC bioenergy system, the sustainability of the required feedstock supplies, and 

beliefs that burning woody biomass will be cumbersome to operate and dirty or air polluting (BERC, 

2010). 

 

Some key questions about small-scale AWC bioenergy systems and factual responses to these 

questions are outlined next. The responses will be of interest to policy-makers, potential investors and 

the general public who are currently unfamiliar with the technology. The responses are based on the 

current state of the technology and the operational experiences of investors in installed systems.  

 

 Are small-scale AWC bioenergy systems a viable investment?  
Small-scale AWC bioenergy systems require a substantial up-front capital expenditure and 

also incur on-going operating and maintenance costs. The initial investment can vary widely 

depending upon the size and type of the adopted unit, and local availability. Costs are 

reported to range from a few thousand dollars for an efficient residential pellet heater to tens 

- hundreds of thousands of dollars and upwards for larger thermal or CHP systems (i.e. 75kW 

– 1MW+) supplying renewable energy to small-large buildings, campuses or communities (for 

examples see McCallum, 1997; Prest and Simpson, 2009; Coote, 2012a; Stucley et al. 2012; 

WSFWAS, undated). Other factors influencing the system’s installation and operating costs 

include whether it is for a new building construction or a retro-fit, the type of biomass 

feedstock required, and the need for associated feedstock storage and handling 

infrastructure. Although these costs mean small-scale AWC bioenergy systems will be more 

expensive to install than fossil-fuel systems, their running costs are proving to be cheaper over 

the long-term.  

 

The costs of fossil-fuel derived energy has increased rapidly over recent years and this trend 

is anticipated to continue. In comparison, the cost of woody biomass feedstocks are expected 

to remain relatively stable and much lower than fossil-fuels into the future. Small-scale AWC 

bioenergy systems are therefore proving to be viable, cost-effective investments that offer 

long-term energy cost savings and relatively short payback periods. Although dependent upon 

the initial investment, the payback period is typically reported as no more and often better 

than 7 - 10 years. In many cases, government grants or incentives for renewable energy 

investments have helped to shorten payback periods and increase the attractiveness of 

investment.  

 

 

 Are small-scale AWC bioenergy systems difficult to install and operate?  
Small-scale AWC bioenergy systems are considered relatively simple to install and operate, 

although the level of complexity varies across differing sites and system types and sizes. 

Specialist technicians are required to appraise a site’s suitability to small-scale bioenergy, and 

if deemed viable, design and install an appropriately matched system. Specialist technicians 

are also recommended to undertake scheduled servicing of installed systems. With expert 

assistance, problem-free installations, including plumbing and electricity grid connections, are 
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“It’s a world first for the macadamia industry and a marketing plus for SGM. We are very supportive 

of this project; we want to be as environmentally friendly as we can. It’s exciting. We’re proud to be 

pioneering a process and one that creates awareness of green power. Energy efficiency and 

environmentally sustainable processes are key strategies for our company. Our partnership with 

Powerdirect achieves both of these goals by substantially increasing our competitiveness and 

converting SGM into an energy-efficient green site”.  SGM are proud advocates of their involvement 

in developing a smart solution to an enormous waste problem and a solution that has helped seal the 

company’s reputation as an innovative and world-leading player in the macadamia industry.  

See also ABC’s ‘Landline’ article about Suncoast Gold Macadamias’ Bioenergy installation: 

‘Macadamia Nut Power’ http://www.abc.net.au/landline/stories/s962653.htm 

For further information contact Royce Alcorn. Ph: (07) 5482 0000 E: 

royce.alcorn@suncoastgold.com.au  

 

Gympie Timber Company 

Gympie Timber Company (GTC) is a family-owned hardwood sawmilling business located at North 

Deep Creek on the outskirts of Gympie in south-east Queensland. The business first commenced 

operations in the early 1900s, was incorporated in 1928, and as mill Manager Perry Corbett explains 

“is still going strong, providing the full range of sawn and dressed hardwood timber products from 

logs sourced from local (up to 300km distant) sustainable harvesting operations on crown land (i.e. 

State Forests)”. GTC produces between 5 - 7,000 tonnes/annum of finished sawn timber products, 

most of which is supplied to south-east Queensland’s major hardware chains.  

GTC first invested in a bioenergy system nearly 30 years ago when the decision was made to switch 

from air-drying to kiln-drying due to increasing throughput and a need to speed up the timber drying 

and despatch process. At the time, the mill was producing at least 900t/annum of clean waste by-

products including sawdust, planar shavings and other offcuts and bark. These materials were being 

sent to the nearby Nestle Coffee Factory for bioenergy production and Perry saw an opportunity to 

save on his own businesses’ operating costs by better utilising this material to generate heat for the 

kilns. A 4MW Maxitherm wood boiler was installed in 1986 and this same unit continues to serve the 

business well to the present day. This fully-automated thermal energy system provides the full heating 

requirements for the mill’s three kilns that cover an area of 510 square metres. The system is operated 

on-demand and runs for approximately 4,000 hours/year. At this level of operation the system 

consumes between 800-1000t/year (30m3 over a continuous 24-hour operating period) of mostly 

planar shavings or a shavings and sawdust mix. However, as Perry explains, the system can tolerate 

and efficiently combust the full range of the site’s waste wood products that includes materials of up 

to 50% moisture content – “it all burns very cleanly, it (the system) never emits any black smoke”. A 

key feature of the boiler system is its automated in-feed process. This involves the mill’s planar 

blowers moving shavings through a system of overhead closed airflow exhausts to a 60m3 capacity 

fuel hopper. Other waste wood materials can be manually added to the hopper as needed. The hopper 

has a walking floor unit that meters out the wood fuel firstly through a disc screen to remove any 

impurities before being augured into the furnace. Hot water is generated and piped into the kilns to 

effect the timber drying process. Maintenance is minimal, involving three two-day shutdowns per year 

to manually remove around a cubic metre of ash each time. This small volume suits an easy disposal 

of the material in treed areas around the mill site.   
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In hindsight Perry laments his decision to pioneer the installation of a small-scale biomass-fuelled ORC 

CHP system in Australia (“Well someone had to be the first, and unfortunately it was us”) but is hopeful 

a solution to the coolant issue can be identified with assistance from PHP. This would allow GTC to 

begin to further capitalise on the renewable energy potential of the businesses’ ongoing large waste 

wood resource. In the interim, up to 9,000t/annum of this waste wood is being purchased as a 

bioenergy feedstock by the Rocky Point Sugar Mill Cogeneration Plant near the Gold Coast. While only 

receiving $5/t for this material, Perry considers “it’s still a good outcome, it’s no effort for us, it’s 

creating jobs in the processing and transport, the supply chain, and it keeps our site to a zero-waste 

business”.  

For further information contact Perry Corbett. Ph: (07) 5482 4699 E: gtc3@bigpond.com.au  

Note: The performance of the ORC CHP system is to be reviewed by the supplier Pacific Heat and 

Power (PHP). PHP have informed FIRC researchers that they will soon be gathering performance data 

to help better understand the system’s operating problems and identify a suitable solution.  

For further information on small-scale CHP systems using the ORC technology contact PHP on (03) 

9013 4425 or mobile 0448 119 979, or see the website www.pacificheatandpower.com  

 

Potential Applications in the Sunshine Coast Council Region: 

Examples of potential sites for small-scale AWC bioenergy system installations on the Sunshine Coast 

include timber processing and food manufacturing businesses; university, technical college and other 

educational campuses; hospitals or other large medical facilities; public swimming pools and other 

aquatic and indoor leisure centres; hotels and resorts; and theme parks. Investment in a small ‘pilot 

plant’, preferably in a community facility, could help to kick-start a local small-scale bioenergy industry 

in the region. Such plants can be valuable and trusted demonstration sites, and are important first 

steps to help accelerate the learning curve, develop feedstock supply chains and drive down costs for 

future local installations of both similar and larger scales and in both public and private facilities.  

One potential standout location for accommodating a small-scale community-based biomass energy 

pilot system on the Sunshine Coast is the University of the Sunshine Coast’s Sippy Downs campus. A 

pilot plant R&D project at this site would provide the campus’ researchers and students with a 

convenient opportunity for undertaking intensive investigations into the operation and benefits of a 

small-scale biomass energy facility. The research could provide valuable local-level insights to 

underpin the development of a sustainable small-scale bioenergy industry on the Sunshine Coast. 

Looking beyond the Sunshine Coast Council boundaries, the above-noted community-operated 

sawmill – the Sunshine Coast Camphor Laurel Timber Initiative Inc. (SCCLTI) – has been identified as 

presenting another standout opportunity to accommodate a small-scale community-based biomass 

energy pilot system. The SCCLTI mill is now located within the Noosa Shire near the town centre of 

Cooroy and on land owned by the Noosa Council. The mill site has a long timber industry history, with 

the sawmills that previously operated on the site being important businesses for the local community 

and economy. The site also now accommodates a restored and heritage listed wood boiler house. The 

SCCLTI’s business plan has included a bioenergy facility as an integral component of the organisation’s 

long-term development. The organisation’s goal is to utilise their Camphor Laurel sawing residues and 

much of the other woody biomass that is currently left at the tree removal sites, plus other locally-

available waste wood resources, to generate enough thermal energy and electricity to power the mill’s 

sawing and kiln-drying operations and potentially export surplus power to the grid (Ryan, 2013). The 

mailto:gtc3@bigpond.com.au
http://www.pacificheatandpower.com/
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mill is favourably centrally located to receive various waste wood feedstocks from the Noosa and 

adjoining Sunshine Coast and Gympie regions. A new small-scale bioenergy facility at the SCCLTI site 

has much potential to increase activity at the mill and once again contribute socioeconomic benefits 

to the Cooroy community and surrounding Sunshine Coast and Gympie districts.  

 

 

Key Considerations for Investors in Small-Scale Biomass Energy 

Systems 

There are a number of characteristic features of a business, institution or community facility that can 

make it an appealing site for a small-scale AWC bioenergy system installation. These include –  

 A medium to high energy (heat or electricity) demand; 

 A relatively even year-round energy demand; 

 A desire to exit from the use of expensive fossil fuels (coal, gas or diesel) for cost, sustainability 

or other marketing or public relations reasons; and 

 The site generates a substantial waste wood product that is costly to dispose of and has a 

potential bioenergy application.   

Additionally, public facilities such as schools, universities, hospitals, aged-care facilities and pools or 

other community recreational and meeting spaces make good exemplar sites for innovative bioenergy 

installations. Provided a waste biomass resource is economically available from the local area, these 

sites are ideal locations for pilot plants to help pioneer system installation and operational processes, 

and to reduce future investment costs.  

 

The following section outlines a basic preliminary checklist of steps that potential investors should 

proceed through when considering a small-scale AWC bioenergy installation. These pre-investment 

steps and associated key technical parameters for consideration are adapted from a number of 

published guides for investors to determine the potential viability and logistics of a small-scale 

bioenergy installation (for example, see WFSWAS, 2008; Palmer et al. 2011; WBDG, 2014; Forestry 

Commission of Scotland, 2014). Insights gained in developing the above-reported case-studies, 

reviews of many other published case-studies and literature on small-scale bioenergy, and discussions 

with researchers, system suppliers and bioenergy project officers have also informed the checklist. 

The steps are not necessarily sequential or all-encompassing. Some iteration and further research will 

be required as questions arise and knowledge is gained.  

 

Step 1. Undertake Initial Screening & Research –  

Determine if the building or organisation’s activities are suited for conversion to biomass energy, 

including if there is enough space to accommodate a new AWC installation. If so, talk with operational 

and management staff to determine the organisation’s ability to support a system – consider if staff 

have the required skill sets to monitor and maintain a system. If deemed suitable, conduct a quick 

economic analysis to estimate the system’s costs and the savings it could generate. If considered 

potentially viable, start reviewing system manufacturer and supplier / installer websites and literature, 

and talk with the managers of these businesses and others with knowledge and experience of 
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bioenergy systems. Also consider visiting a nearby (or interstate or overseas) installation for direct 

engagement with existing investors who will be able to share valuable knowledge of their project 

planning and development experience.   

 

Step 2. Review & Address Energy Efficiency Measures – 

Conduct a comprehensive audit of the organisation’s energy needs and identify measures that will 

help to increase energy efficiency. These could include installing insulation and more efficient lighting, 

window alterations, and other measures relating to water usage and business equipment and 

processes. Also consider identifying opportunities for integrating multiple renewable energy 

technologies such as solar thermal collectors, solar photovoltaic panels or small wind turbines9. 

Reducing the organisation’s ongoing energy demand will reduce the required size (and cost) of a 

suitable AWC bioenergy system. 

 

Step 3. Identify Energy Needs and a Matching Type and Size of Bioenergy System –  

Determine the organisation’s energy demand post-implementation of efficiency measures. Key 

questions to ask include: What type of energy do I need? How much energy do I use and when is it 

used? and What are my energy costs?  

Consider how the bioenergy system will be used including how much energy it needs to generate, 

because this will help determine an appropriately-typed and sized system. Consider the organisation’s 

peak and low-load energy requirements. An appropriately sized boiler should be based on this energy 

load demand pattern, and particularly the organisation’s peak load requirements. The boiler should 

be sized at between 50-80% of this peak load while still meeting 90-95% of the annual load. It is 

important not to simply specify the system to be the same capacity as current fossil fuel boilers 

because a wood fuel system typically only needs around two-thirds the capacity of a fossil fuel system. 

And it is often more energy and cost efficient to have the existing fossil fuel system retained to cover 

peak loads (and as a necessary back-up). Accumulator or buffer tanks used to store generated hot 

water to help manage peak loads may be a worthy investment.  

Determining an organisation’s appropriate AWC bioenergy system size is complex. While the initial 

scoping economic analysis can help in identifying the optimal size of the system, this stage of decision-

making requires advice and support from an expert heating engineer, and preferably one with 

experience in bioenergy system design. The appropriate system type and size will be different for 

every organisation and site, and correctly matching system specifications to an organisation’s 

individual needs is very important. This site-specific matching will save money in the long-run because 

over-specifying a system will, at best, result in its less efficient operation and higher fuel costs. At 

worst, it could result in major operational issues or failures. 

 

                                                           
9 For an interesting discussion of measures to achieve ‘nearly zero energy buildings’ see Coote (2012b). This 
article reviews the PassivHaus Standard (http://www.passivhaus.org.uk/standard.jsp?id=122 - regarded as the 
best building energy efficiency standard in the world) and its application to a new school construction in Austria. 
The school demonstrates how rigorous building energy efficiency standards, and the use of low-carbon local 
building materials and multiple renewable energy sources can drastically reduce greenhouse gas emissions and 
improve local energy resilience and green job opportunities.  

http://www.passivhaus.org.uk/standard.jsp?id=122
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Step 4. Assess the Locally-Available Waste Wood Resource – 

The type and size of a potentially suitable AWC bioenergy system will have particular fuel 

requirements, so it is critical to research and understand these requirements and the fuel’s economic 

availability. Consider the system’s requirements for or adaptability to particular fuel types (i.e. logs, 

woodchips, pellets) and the fuel’s specifications in terms of acceptable particle size and moisture 

content. Locate and talk with fuel supply companies and determine if the required fuel(s) is (are) 

available at an acceptable price and from local sources and suppliers. Whenever possible, source 

locally-available fuels as this will keep down costs and carbon emissions, while also helping to keep 

money and jobs in the local community. You will also need to determine if the required fuel will be 

available year-round, and if not what suitable back-up fuel supplies are available. This may necessitate 

a blending of fuels and hence consideration of the system’s adaptability to particular fuel mixes. 

Overall, it is highly important to ensure any fuels being sourced are of a high quality. That is, they 

should meet a recognised quality assurance standard. A reliable long-term source of high-quality 

sustainable wood fuel is critical for small-scale bioenergy projects to be viable.  

 

Step 5. Consider the Fuel Storage and Delivery Needs –  

Fuel storage space and delivery access are critical issues for early consideration because they will 

directly affect the required frequency and ease of fuel deliveries, and therefore also influence the 

fuel’s delivered cost. You should have a clear understanding of the bioenergy system’s weekly and 

monthly fuel needs to determine the optimal fuel delivery cycle and the fuel’s storage needs. Consider 

what storage space is currently available and what additional space may be needed, and how 

accessible that space is to delivery vehicles. It is important for management staff, the system installer 

and the fuel supplier to communicate from the outset to ensure an integrated design that understands 

the supplier’s fuel delivery systems and how these can be best accommodated in the development. 

To minimise complexity, the fuel storage space should be as close to the boiler as possible. This will 

reduce fuel handling needs. Poor design will add to fuel and operational costs. Storage spaces also 

need to be airtight. A dry and well-ventilated storage space is crucial for maintaining both fuel quality 

and occupational health and safety.  

 

Step 6. Review Impinging Regulations –  

Identify and understand any relevant local, state and federal-level planning, building and smoke 

control or air quality regulations because these will have significant implications for the project. These 

implications may include the allowable system design (i.e. system type and size, including chimney 

features) and operational matters including fuel delivery procedures and requirements for emissions 

control technology and air quality monitoring. It will be important for an organisation’s management 

staff to clearly and regularly communicate with the government (and particularly the local Council’s) 

planning and development staff who are involved in assessing the project. Ensure the system’s 

installer is involved in this liaison process. An experienced installer’s successful track record of similar 

bioenergy system installations will be invaluable for supporting the project’s planning, assessment and 

approval process. The relative immaturity of the small-scale bioenergy industry in Australia means 

such an installer may need to be sourced from overseas.  
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Step 7. Choose the Most Appropriate Bioenergy System –  

With ongoing professional support to work through the above steps, you should now have a thorough 

understanding of your organisation’s energy needs and the type and size of biomass energy system to 

match these needs, the availability and costs of suitable fuels, your fuel storage and handling needs, 

and any legal constraints to the project. You should by now have also investigated any available 

funding including renewable energy grants or incentive schemes that could provide financial support 

to the project. All of this knowledge will underpin the identification of the particular AWC bioenergy 

system that most appropriately matches your organisation’s needs, goals and economic requirements, 

your site characteristics and the local land-use planning context. In terms of the particular system 

chosen, it is prudent to use proven technology – there can be high risk in trying to do things that 

haven’t been successfully implemented elsewhere. Aim to understand, learn from and replicate the 

experiences and processes of the installers, managers and owners of successful system installations 

elsewhere in Australia and overseas.  

 

Step 8. Conduct a Thorough Feasibility Study –  

Knowledge of all the project’s costs, including the purchase and installation of the bioenergy system 

and other infrastructure requirements, and any supportive funding, will enable a detailed analysis of 

the investment to determine if it will be financially viable. Do your sums carefully in comparing the 

costs and operation (including maintenance) and associated payback periods of the AWC system 

versus alternative renewable energy and conventional fossil fuel systems. Ensure you look beyond the 

obvious costs and consider all the logistics and additional costs of the installation including site access 

and fuel handling requirements. At this stage it is also valuable to include a sensitivity analysis on the 

economics so you have a clear understanding of the impacts of worst-case scenarios as well as the 

expected outcomes based on your research.  

 

Step 9. Make the Investment Decision, Specify and Purchase the System, Secure Fuel Supply and 

Maintenance Contracts, and Get the System Installed –  

There will likely be substantial time required for the project’s planning and approval processes to 

conclude because you will need to provide much more information than for conventional energy 

installations. Once all development approvals are in place, the final decisions on the system’s purchase 

and associated installation, fuel supply and maintenance contracts can be made. For the installation 

process, professional support is recommended, but ultimately how an organisation will go about 

detailing system specifications and getting the system installed will depend in part on the 

organisation’s in-house skills and the size of the system.  

As previously noted, the quality and reliability of fuel supplies and timely system maintenance are 

both critical for the optimal and viable operation of an AWC bioenergy system. Hence, reputable fuel 

supply and maintenance service providers must be engaged. For fuel supply contracts, agreed-to 

standards – particularly regarding physical dimensions and moisture content, but also energy and ash 

content – must be consistently met. Processes should be developed to assess the fuel properties 

against appropriate standards upon fuel delivery. Fuel costs can be based on weight or energy content 

(i.e. kWh of heat or electricity supplied), but it is typically recommended that procurement contracts 

scale purchase price inversely with moisture content. This is because a higher moisture content will 
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significantly increase the weight (and cost) of the material being transported and significantly 

decrease this material’s combustion efficiency.     

 

Step 10. Promote Public Discussion –  

To help raise the current low level of community awareness and understanding of small-scale 

bioenergy applications, investors should facilitate discussion amongst the general public about AWC 

systems and their sustainability benefits. It is important to involve supportive local government 

planning staff and elected representatives in this process. Community support for bioenergy projects 

can be critical to their success, hence it can be beneficial to keep the general public involved and 

informed, and allow for their input, during the planning stages and as progress is made. This is 

particularly important for installations in public facilities. Post-installation, the provision of 

information displays and public viewing or tour opportunities at the facility can have beneficial on-

going community educational impact. These measures will often be necessary to counter the 

misunderstanding, scepticism and even misrepresentation of small-scale bioenergy systems that will 

exist in some sectors of the community. 
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