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 Baling straw to generate renewable 

electricity  

 

The idea 

The Stanley’s have been involved in growing Oil Mallee trees over the 

last 20 years and have been keenly investigating a value for these trees 

beyond the obvious environmental benefits. This interest has led them to 

investigate using the biomass from trees for electricity generation. When 

it became clear the trees could not produce enough biomass for a viable 

renewable energy process the Stanley’s looked at using stubble from 

crops. The straw from the back of the header at harvest time was viewed 

as a waste product which could be used to generate environmentally 

friendly electricity. Thus the process of baling straw and developing a 

local electricity generation plant began. 

Farm details  

FARM NAME Stanley Farms 

FARMERS Ian,Robyn,Travis, Carmen, Clint & 
Morwenna Stanley 

LOCATION Kalannie 

AVERAGE RAINFALL 280 mm  

FARM SIZE 23,500 ha  

ENTERPRISE MIX 90% grain 10% sheep  

SOIL TYPES 25% sand 45% medium loam 30% 
medium/heavy clay  
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The Rainbow Bee Eater concept 

Ian Stanley is part of the Rainbow Bee Eater project, a consortium which 

includes scientists, farmers and engineers. Their plan is to turn plant material 

such as straw into renewable energy using a process called pyrolysis. 

Pyrolysis is the heating of organic matter at temperatures greater than 250
◦ 
C 

in low oxygen conditions (Antal and Grønli 2003). During this process volatile 

compounds are released and these compounds can be combusted to 

produce energy, hence pyrolysis is considered a carbon negative method of 

producing energy. The by-product of this process is biochar, a carbon rich 

charcoal like substance which may improve soil health by improving nutrient 

retention, particularly in coarsely textured soils (Chan et al. 2008). Biochar is 

also very stable in soils and can remain in soils for many hundreds, or 

thousands of years, providing a method of carbon sequestration (Ascough et 

al. 2009). Using biochar in broadacre agriculture is a relatively new concept 

and is largely untested; more research is needed in this area. 

According to the company’s calculations  two large square bales of straw, 

approximately 1 tonne of dry biomass, is expected to produce 0.8 MWh of 

electricity from biogas and 1/3 tonne of biochar. This is enough electricity to 

power the average home for 2 months. 

Proposed environmental benefits 

By using straw to generate electricity rather than coal the company expects 

less carbon dioxide to enter the atmosphere, thus reducing air pollution. 

According to the Rainbow Bee Eater project’s calculations for every tonne of 

straw processed, 1.7t of carbon dioxide equivalent is ‘saved’ from polluting 

the environment. This environmental benefit is made up of two parts (Figure 

1). First is the use of biogas to generate electricity rather then coal and the 

second is the sequestering of carbon in biochar, which  the company expects 

will be buried in agricultural soils. The first gas production is expected to take 

place in Kalannie at the end of 2012. This will provide an opportunity to better 

validate these calculations.  

 

 

Figure 1: Pictorial representation of the proposed environmental benefits of the 

Rainbow Bee Eater project’s electricity generation system. Source: Rainbow Bee Eater 

Project 2011 
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The challenges 

The electricity generation project is still in its developmental stage at 

time of printing and there are some unknown factors. For example the 

economic viability of the biogas electricity generation relies on the 

assumption that its by-product, biochar, has a positive effect on crop 

yield in broadacre agriculture. This assumption is still being researched 

by many organisation including  the Liebe Group and the University of 

Western Australia.   

 The transport of biomass from farm to plant can be expensive therefore 

for the project to be economically viable the power station and biochar 

manufacturing site needs to be within 30-50km of the biomass source.  

Baling the straw 

Spreaders are taken off the harvester which forms the chaff into narrow 

windrows. These windrows are then baled by a contractor in January. 

Straw needs to be moist if the bales are to be compact therefore baling 

occurs at night. On average the wheat crop produces 0.7-1 t/ha of 

collectable straw from each tonne of grain.  

 

The Stanley’s investigated many 

methods of baling straw including the 

Glenvar bale direct system. They 

decided baling the windrows from the 

ground was the most economical and 

easiest option at this stage. Currently 

baling is done on a very small scale 

as there is no economically viable 

market for the straw until an 

electricity generation plant is built. In 

the future the Stanley’s would like to bale in excess of 20% of the 

cropped land. The volume of straw currently being baled from the 

windrow is low (about 1.5 t/ha if crop is yielding 2 t/ha) and therefore the 

baler is not running to full capacity, Ian believes the windrows need to be 

amalgamated somehow to increase the efficiency of the baling 

operation. 

The carbon farming initiative  

An Australian Government scheme to help farmers, forest growers and land managers 

earn income from reducing emissions like nitrous oxide and methane through changes to 

agricultural and land management practices. Income can be earned by carbon credits. At 

time of printing the initiative is still being developed and involves complex administration 

and accounting where carbon goes and who owns credits for activities. 

Figure 2: Large straw bales next to Oil 

Mallee trees.  
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Table 1:  Estimated costs for the contractor to bale in Kalannie in 2011. This is the costs for 

baling on a small scale, with a larger operation the costs would decrease. 

Market for baled straw  

Markets for baled straw are limited at time of printing. A market in Wongan 

Hills is paying $80 a tonne delivered to the mill as of January 2012. 

Weed control 

While the Stanley’s did not begin baling to control weeds they do value it as 

an integrated weed management tool. Although no testing has been done, 

the Stanley’s estimate 50-60% of weed seeds are removed from the 

paddock by baling the windrows. 

This however, is in contrast with research conducted by the Australian 

Herbicide Resistance Initiative which indicates that majority of weeds seeds 

fall through the chaff onto the ground and are not collected by the baler 

(Walsh & Powles 2007). If baling with the aim of controlling weeds, the 

“Bale direct Glenvar system” is a more effective method because weed 

seeds do not touch the ground. More local research is required in this area. 

From a weed control point of view, baling needs to occur as close to harvest 

as possible to maximise weed seed collection .This also minimises the risk 

of wind blowing windrows away or summer rain germinating the weed 

seeds. 

Nutrient removal 

To date the Stanley’s have not seen any signs of nutrient deficiency 

resulting from the removal of straw and have not changed their fertiliser 

regime in any way, although baling has only occurred on a small scale so 

far. The Rainbow Bee Eater company expects that nutrients will be retained 

in the biochar and can therefore be returned to the paddock. Research is 

being undertaken to determine what proportion of the nutrients present in 

stubble remain in the biochar after pyrolysis.  

Figure 3: Biochar, the charcoal like by-product of 

using straw and pyrolysis to generating electricity  



FRAMEWORKS FOR FORWARD FARMING 4     5 

 

Research by Peter Newman of the Department of Agriculture and Food 

WA has indicated that potassium and nitrogen are the most prominent 

nutrients in straw residues, both containing 6 units of nutrient per tonne 

of residue. Thus if a 2 t/ha wheat crop is windrowed $12.60 and $11.70 

worth of potassium and nitrogen is removed per hectare respectively 

(Table 2). Due to a wet harvest in 2011 the potassium values used in 

Table 2 are historically low. Previous studies have shown potassium 

levels can be as high as 10 units of K per tonne of residue, in which case 

the value of potassium removed is higher.   

Table 2: Summary of the value of potassium and nitrogen removed from paddock by 

baling a windrow. Calculation assumes a 2 t/ha wheat crop with 1.5 t/ha of stubble 

residue being baled. Fertiliser prices as of February 2012. Peter Newman DAFWA 

2012. 

 
 

Conclusion  

The use of waste straw for renewable energy is still in its development 

stage in WA and many economic and practical factors are still to be 

worked out. The first biogas from Rainbow Bee Eater is expected to be 

produced in Kalannie at the end of 2012. Even without an electricity 

generation plant farmers have the technology to bale narrow windrows if 

they see benefits for their farm business, however at this stage profit 

margins could be tight especially if nutrient removal is considered.  
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   Nutrients removed 
Unit/ha 

Cost of nutrient 
$/unit 

Total cost  
per ha 

Potassium 9 $ 1.40 $12.60 

Nitrogen 9 $1.30 $11.70 
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For further information: 
Contact Ian Stanley  at ian.stanley@rainbowbeeeater.com.au or 
Nadine Hollamby at nadine@liebegroup.org.au 
 

 


