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Bankless Channels – Bullamon Plains 

Overview 
“Bullamon Plains” was founded in 1928 and is owned and 

operated by the Willis family. Located about 65kms south of 

 St George this 16,000 hectare mixed farming enterprise consists 

of 3,000 hectares of dryland cropping, 11,000 hectares of grazing 

country and 2,000 hectares of irrigated cotton. 

“Bullamon Plains” are focussed on maximising the efficiency of 

water and labour resources.  The team have minimised 

evaporation losses by installing short supply channels, centrally 

locating water storages to reduce travel distance in transferring 

irrigation water, having deep storages with high walls and 

investing in a bankless channel irrigation system.  Labour savings 

have also been achieved with the implementation of the Bankless 

Channel irrigation system. 

The management team also takes utmost care in timing irrigations and applying water with precision. Attention is payed to 

maximising flow rates and minimising application times with the longest fields never having water on them for more than 12 

hours and the shorter fields never more than seven hours. 

Motivation for change 
For the Willis Family the main reason for implementing the bankless channel system was the labour savings this system could 

deliver. If the entire property was under this system one person on day shift and one on night shift could water the entire 

farm. 

The Bullamon Plains team have found that there is no additional water used between conventional furrow irrigation and 

bankless channel irrigation systems and the yields are similar. Harvesting contractors utilise yield monitoring technologies 

with the 2010-11 harvest on the bankless channel area yielding 11.4 bales/ha. 

This system also allows the team to better manage the weather with management operations such as rotobucking before 

watering no longer needed. Because this type of irrigation allows you to complete an irrigation cycle in four days, it gives you 

more flexibility when irrigating after a rainfall event or prior to potential rain events. 

“Know your soils and know your farm” 

 

“Do a farm tour every year” 

 

“Need a good laser bucket driver” 

 

“Change is the big stopper” 

 

“By the end of the season on conventional 

farms people are ‘sick’ of it (shifting siphons)” 

Von Warner, Irrigation Manager & Bill Willis, Owner Cotton being irrigated with Bankless Channel System 
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The System on Bullamon Plains 
The system design at Bullamon Plains has evolved over time, with the current design being GL Bays. At present, the team have 

just developed three more fields into this system (an extra 360 hectares to allow for better crop rotation).  Figure 1 shows the 

evolution of bay designs on Bullamon Plains. 

Figure 2 shows the difference between the original rooftop bay irrigation and the GL Bay irrigation design.   

With the GL Bay the water advances down the field in a similar way to siphons. Like siphons, the wheel tracks come through 

first. The tail-water then backs up and waters up dry rows until it meets the other water coming down. ‘When developing the 

fields it is imperative that you have a good laser bucket operator to ensure that the exact grades are constructed.’ Said Von 

Warner, Irrigation Manager.

 

 

 

 

 

 

 

 

Figure 1 Evolution of bay designs in bankless channel system on Bullamon Plains 

 

Figure 2 Differences in operation between original rooftop bay irrigation and the GL Bay irrigation design

I Existing roof top – 800 metre runs.  4 cm rise 

from tail drain to centre (fairly flat grade) 

II Step in the field  -works but not as good 

as it accumulated a lot of water on the far 

end of the field.  If there is a lot of water 

accumulated at the end of the field you 

have to manage your water better 

III – GL Bays 

a) Variable grade with each bay varying 

b) Steep grade to maintain step between 

bays 

c) Reverse grade initially to maintain step 

between bays   
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Figure 3 Development plan for the recently completed Field 17.   

Blue arrow indicates water flow 

150mm step 
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Benefits to the enterprise 
The Bullamon Plains team have found many benefits to this management system, including: 

- Labour savings 

- Maintenance is minimal. Need to grade tail drains irregularly to keep weeds out of the check banks 

- Due to the ease and speed of watering, the irrigation season is not as onerous on staff and management 

- Improved machinery efficiency – no need for traditional management operations such as rotobucking. The drive through 

ditches improve the efficiency of farming operations.  

- Ability to better manage crop water use in response to hot, dry weather and pending rainfall events. For example, if it 

rains there is no need to wait for the ground to dry out to rotobuck and then irrigate. 

Agronomy 
In the 2010/11 cotton season the Willis Family grew the varieties Sicot 71 RRF, Sicot 74 BRF, Sicot 71 BRF and Sicot 71 

Conventional. They worked closely with Cotton Seed Distributers (CSD) with their cotton variety trials. The team utilised C-

probes as a management tool, however they also had a good understanding of their soil properties and engaged the services 

of a good agronomist.  

It is also important to watch the weather, be aware for hot spells and know the water holding capacity of your soils, as in the 

St George climate there is only a short turn around between irrigations in hot weather. 

People management 
Staff management is a major key to the success of the Bullamon Plains enterprise and they have developed policies aimed at 

ensuring staff are rewarded at the end of the season and always have a day off after each watering event. ‘The hardest thing 

about farming is getting good staff’ said Bill Willis, Owner. 

GL Bay System 
Glenn Lyons, GL Irrigation Pty Ltd has worked closely with the Bullamon Plains Team to develop this system and modify it to 

the current GL Bay design.  

Table 1 Suitability of GL Bay System 

Suitable Unsuitable   

• Sloping soils (up to 0.10%) 

• Stepped head ditches 

• Point row irrigation 

• Low infiltration soils – for 

example, hard setting red soils 

• Low flow rates – require high flow 

rate for wide bays 

• Steep slopes 

  

 

 

 

 

 

“When making the 

change we grasped the 

nettle and grasped it 

firmly!” 

 

“Why not change?” 
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GL Bay System – How much does it cost? 
GL Bay irrigation systems are generally more expensive to set up than conventional siphon irrigation systems. However the 

additional benefits of using the GL Bay over a siphon system are reported to payback the additional capital expenditure within 

2 years. 

Estimates of the alternative costing for the development of a 553 hectare paddock are presented in Table 2. One is for the 

development of the field as a siphon irrigation system, whilst the other is for the development of the field to a GL Bay system.  

In this example, the cost of the GL Bay system is 9% more expensive than the siphon system. The system designer said that 

generally a GL Bay would cost 20% more than a siphon system, however in the example shown the unusual topography of the 

land resulted in the lasering earthworks being almost as expensive as what was required for the bays. 

Bays should be designed to an optimal size in order to achieve labour savings per irrigation event.  It is suggested that 20 

hectares would be the minimum bay area for maximum labour savings on this system. The GL Bays on Bullamon Plains are 

360m wide by 800m long (approximately 29ha), compared to a system with a set width of 100 metres, As a result, Bullamon 

Plains are required to send someone out to pull the boards on a gate once compared with three times for the later system.

Table 2 Alternative costing estimates for a siphon irrigation system and a GL Bay irrigation system 

Siphon  GL Bay  

Supply Channel 

Earthworks  40 000 m
3
 @ $2.20/m

3
 $88,000 Earthworks  50 000 m

3
 @ $2.20/m

3
 $110,000 

1200 mm Channel Pipe   $40,000 1200 mm Channel Pipe   $36,000 

3 x 1200 mm Head ditch Pipes $120,000 4 x 1200 mm Head ditch Pipes $80,000 

Subtotal $248,000 Subtotal $226,000 

Head Ditch 

F21 Earthworks   12 000 m
3
 @ $2.20/m

3
 $26,400 Earthworks   46 000 m

3
 @ $2.20/m

3
 $101,200 

F22 Earthworks   28 000 m
3
 @ $2.20/m

3
 $61,600 15 x Check structures $120,000 

F23 Earthworks     5 000 m
3
 @ $2.20/m

3
 $11,000    

Siphons      3 200 @ $ 10 $32,000    

Subtotal $131,000 Subtotal $221,200 

Field Landforming 

F21 Earthworks  180 000 m
3
 @ $2.00/m

3
 $360,000 Field Earthworks    348 000 m

3
 @ $2.00/m

3
 $696,000 

F22 Earthworks    89 000 m
3
 @ $2.00/m

3
 $178,000 Bank Earthworks      6 000 m

3
 @ $2.00/m

3
 $12,000 

F23 Earthworks    63 000 m
3
 @ $2.00/m

3
 $126,000   

Subtotal $664,000 Subtotal $708,000 

Drainage 

F21 Stub/module  34 000 m
3
 @ $2.20/m

3
 $74,800 Taildrain/module   10 000 m

3
 @ $2.20/m

3
 $22,000 

F22 Stub/module  16 000 m
3
 @ $2.20/m

3
 $35,200 15 x Check structures $60,000 

F23 Stub/module  19 000 m
3
 @ $2.20/m

3
 $41,800 Stub Drain  36 000 m

3
 @ $2.20/m

3
 $79,200 

2 x 1200 mm Road culverts $66,000 8 x 1200 mm Road culverts $160,000 

12 x 1200 mm Taildrain outlets $144,000 Tailwater Return 160 000 m
3
 @ $2.00/m

3
 $320,000 

Tailwater Return 160 000 m
3
 @ $2.00/m

3
 $320,000    

Subtotal $681,800 Subtotal $641,200 

Cost $1,724,800 Cost $1,796,400 

Contingencies 10% $172,480 Contingencies  10% $179,640 

Total Cost $1,897,280 Total Cost $1,976,040 

      

Area developed 553 ha Area developed 530 ha 

Cost/ha $3 431/ha + 

GST 

Cost/ha $3 728/ha + 

GST 
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Converting existing Furrow System to GL Bay System 
Due to the high capital cost of converting a siphon irrigation system to a GL Bay system, the additional benefit obtained by 

using the GL Bay system (i.e. reduced labour, drive through ditches, reduced tail water pumping) may not generate sufficient 

return to pay back the capital invested in a reasonable time frame.  Hence GL Bay systems are more suited to new 

developments or siphon fields which are due for re-lasering or redevelopment. 

It is also important to note that not all siphon irrigation systems can be converted to a GL Bay watering system.  If existing 

head ditches are flat or are too steep then the GL Bay system may not be able to fit into the existing system. There are 

opportunities where it is feasible to convert an existing furrow system to a GL Bay system, especially in the case of an older 

siphon system which is due to be laser levelled again and has stepped head ditches. 

Table 3 provides estimates of the cost of converting an irrigation system from siphons to bays 

Comparison of siphon and GL Bay operations 
Table 4 compares the running and maintenance costs of siphon and GL Bay irrigation systems.  Please note: These costs are 

estimates only and have been provided as a guide.  Costs will vary depending on the individual farm’s situation.  

Table 3 Cost of converting existing siphon irrigation system to a GL Bay system 

Costs  

Design & consulting  $   40/ha 

Lasering $ 650/ha 

Head ditches & roads $ 150/ha 

Structures (e.g. concrete gates; assume supply 

and tail drop out gates are already present) 

$ 450/ha 

Total $ 1,290/ha 

Note: This also assumes that the existing pump setup is capable of supplying sufficient water to the new bay 

system.  If an additional pump is required this would increase the cost of changing over systems 

Table 4 Comparison of siphon and GL Bay irrigation system costs 

Operation Furrow System GL Bay System 

Laser Levelling Initial Laser 

Relaser in 5 years time 

($300/ha), then not again for 10 years 

Initial Laser 

Relaser in 2 years time 

($300/ha), then not again for 10 years 

Tail Water  Generally 25- 30% of irrigation water 

applied becomes tail water. 

Less than 10% of irrigation water applied becomes 

tail water. 

Tail Return Drain – Clean out Clean out every 5 years 

($50,000 or $124/ha) 

Clean out every 20 years 

($50,000 or $124/ha) 

Rotobucks Required 

($10/ha/year) 

No rotobucks required 

 

Head ditches Turn around at end of each field. Drive through from one field to the next (saves 

time, machinery & reduced compaction at row 

ends) 

Check Banks Not required Required – therefore reduced crop area and more 

weed control required  

Irrigation Labour  Contract irrigation rate is half to two thirds less 

than the contract rate for conventional 1m row 

spacing siphon system.  The contract rate for 

irrigation labour is not influenced by row 

configuration. 
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Economics  
To determine which irrigation development would generate the higher return given the varying levels of income and expenses 

and timing of these items, a discounted cashflow was generated for both systems. The cashflows were based on the 

development and operation costs provided for new development of a 553 hectare area. It was assumed that the cropping 

cycle would be two years cotton and then a fallow. 

The major differences between the two cash flows are: 

- Higher capital cost to develop GL Bay system than siphon irrigation system  

- Greater green acres with siphon system than GL Bay system 

- Higher gross margin per hectare for GL Bay system due to reduced water pumping and application costs which more than 

counteracted the additional costs incurred under GL Bay system for herbicide treatments on check banks 

- Frequency and cost of laser levelling and tailwater cleanout 

The results of the two discounted cashflows are presented in Table 5. 

As can be seen, the GL Bay irrigation system generated the greater Net Present Value (NPV) ($6,570,914) compared to the 

conventional siphon irrigation system ($6,327,823). Over the 20 years, the difference in net present value works out to be 

approximately $12,155 per annum. The payback period if only looking at the cash income and expenses, is shorter for the 

siphon system than the GL Bay system. This is because there is more upfront expenditure with the GL Bay as it is more 

expensive to setup and it requires re-lasering sooner. However, the payback period is the same (four years) for both systems 

if the effect of discounting the annual net benefits is considered. 

For more details on how the above figures were calculated please contact the More Profit Per Drop team. 

Where to now? 
Up until now the exact water use efficiency of this system has not been authentically quantified. The Willis Family are keen to 

assess this with new technologies becoming available. In the 2011-12 season Bullamon Plains will be working with DEEDI 

Extension staff, local consultants and the National Centre for Engineering in Agriculture at the University of Southern 

Queensland to investigate efficiencies within the GL Bays. 

Table 5 Discounted Cashflow analysis comparison for siphon irrigation and GL Bay irrigation systems 

 Siphon 

Irrigation 

System 

GL Bay 

Irrigation 

System 

Difference 

Capital Cost $1,897,280 $1,976,040 $78,760 

Green Acres 553 ha 530 ha -23 ha 

Net Present Value (NPV) $6,327,823 $6,570,914 $243,091 

Cashflow Period (Years) 20 20  

Mean Net Present Value $316,391 $328,546 $12,155 

Internal Rate of Return 37.8% 36.4% -1.4% 

Payback Period (Excluding Discounting) 2 years 4 years 2 years 

Payback Period 4 years 4 years 0 years 
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Contact Us 
More Profit Per Drop team members: 

Graham Harris, Toowoomba - (07) 4688 1559 

Bec Raymond, Goondiwindi - (07) 4671 6711 

Jenelle Hare, Dalby - (07) 4669 0825 

Nikki Pilcher, St George - (07) 4620 8109 

Mary Philp, Toowoomba - (07) 4688 1211 

Simon Vriesema, Toowoomba - (07) 4688 1273 

About us 

The DEEDI More Profit Per Drop team is contracted to deliver the extension component of the Healthy HeadWaters Water 

Use Efficiency (HHWUE) project. The HHWUE project is managed by DERM and is funded by the Australian Government as 

part of the Sustainable Rural Water Use and Infrastructure Program under the Water for the Future initiative. 

The HHWUE Project is helping Queensland Murray–Darling Basin irrigators invest in more efficient irrigation systems and 

technologies that reduce water loss, delivering long-term economic benefits. It is also returning a share of water savings to 

the basin’s rivers, wetlands and floodplains. In addition to funding for on-farm irrigation efficiency improvements, irrigators 

may also access other services under the HHWUE project including information about water efficient technologies, analysis of 

existing practices on farms and options for improving water efficiency.  

Disclaimer 
This product has been prepared by the State of Queensland as an information-only source. The State of Queensland makes no 

statements, representations, or warranties about the accuracy or completeness of, and you should not rely on, any 

information contained in this product. Any reference to any specific organisation, product or service does not constitute or 

imply its endorsement or recommendation by the State of Queensland. The Queensland Government disclaims all 

responsibility and all liability (including, without limitation, liability in negligence) for all expenses, losses, damages and costs 

you might incur as a result of the information being inaccurate or incomplete in any way, and for any reason. 

 ©The State of Queensland, Department of Employment, Economic Development and Innovation 2011. Copyright protects 

this material, inquiries should be addressed to copyright@deedi.qld.gov.au (telephone +61 7 3404 6999) 


