
 
 

 
 
 
 
 

Converting Furrow Irrigation to Overhead Systems 
 ‘Undabri’ & ‘South Giddi Giddi’ – Craig Doyle Rural Holdings 

Overview 
Undabri and South Giddi Giddi were purchased by Craig Doyle Rural 

Holdings (CDRH) in December 2007 and January 2008 respectively.  

In total the properties consist of 12,000 hectares across two 

locations which are situated approximately 20km to the west of 

Goondiwindi. When purchased, Undabri consisted of 533 hectares 

of irrigation which has since been increased to 1,000 hectares. 

South Giddi Giddi has 950 hectares of irrigation country and across 

the farms there is also 5,500 hectares of improved grazing country.   

CDRH are focussed on both water and labour savings. As part of the 

Healthy HeadWaters Water Use Efficiency (HHWUE) project they 

applied to upgrade 90% of their irrigation from furrow to overhead 

machines on both properties. Two applications were submitted to 

the Department of Environment & Resource Management (DERM) 

and both were subsequently approved. 

This infrastructure upgrade is enabling the planting of a greater percentage of their cultivated area each season 

through water savings and also lessening the number of man-hours required to complete irrigation cycles. 

The HHWUE project is funded through the Federal Government Water for the Future Initiative and is based 

within the Queensland Murray Darling Basin. The government provided up to $36 million to undertake two 

rounds of on-farm irrigation efficiency improvements to help both irrigation communities and the environment. 

The project has helped irrigators invest in more efficient irrigation systems and technologies that reduce water 

loss, drive long term economic benefits and return a share of water savings to the basin’s rivers, wetlands and 

floodplains. For further information visit www.derm.qld.gov.au  

Motivation for change 
For CDRH, the main reason for implementing the change from furrow irrigation to overhead machines was the 

ability to save water and hence irrigate a larger proportion of their cultivated area each season, whilst also saving 

on labour.    

The project was timely for CDRH as they were looking to upgrade their infrastructure and this project allowed 

them to implement the changes in a faster and more streamlined timeframe. Jeff Carter, Pastoral Manager for 

CDRH commented, ‘it came to our attention (the HHWUE project) last year, I think because the year before we 

put a lateral and a centre pivot in, and found them good to work with, the efficiencies were great. So when this 

opportunity came available, we put the two applications in, one for Undabri and one for South Giddi Giddi.’ 

Currently the water use with furrow irrigation is 8.0ML/ha. It is hoped that this will be reduced to 5.0ML/Ha with 

the new Centre Pivot and Lateral Move irrigators which is a substantial saving of 3ML/ha. 

The labour savings have been an added benefit with this upgrade - the machines can be switched on and off and 

left to irrigate.  There is no longer a need to change hundreds of siphons per season. CDRH has found it 

necessary to employ staff from overseas to assist on the farm as the ability to seek labour locally has become 

increasingly difficult.  CDRH will continue to seek staff from overseas however with overhead machines the 

pressure to find the staff has reduced. 
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‘we had put a lateral and a pivot in and 

found them good to work with, the 

efficiencies were great’ 
 

‘the infrastructure is enabling the planting of 

a greater percentage of cultivated area and 

lessening the man hours to complete 

irrigation cycles’ 

 

‘a reduction in water use for cotton from 8.0 

ML/ha to 5.0 ML/ha is expected’ 

 



 
 

The Healthy HeadWaters project application 

What are the proposed works? 
Proposed works on Undabri and South Giddi Giddi included the upgrade of the current furrow irrigation system 

to develop and install 8 Lateral Moves (4 on each property) and 2 Centre Pivots (South Giddi Giddi) including field 

design, relocation of some existing infrastructure, earthworks and upgrading of existing pump stations. The 

proposed changes are outlined in Table 1. 

Other aspects which have been considered in the application and vital to its success include the installation of 

irrigation scheduling and monitoring equipment and appropriate training for farm employees.  

Table 1: Proposed changes following upgrade of furrow to overhead irrigation 

Current setup With proposed changes 

Undabri  

730 ha – furrow irrigation  16 ha – furrow irrigation 

375 ha – 1 lateral (183ha) + 1 centre pivot (192 ha) 984 ha – overhead irrigation  

South Giddi Giddi 

950 ha -  furrow irrigation 717ha – overhead irrigation 

Timeline for application process 
 

 

 

 

 

 

 

 

 

 

 

 

Jeff explained that the first steps taken were early design discussions with SMK Consulting in Goondiwindi to 

identify what type of development would be suitable for the properties.  This was completed regardless of 

whether the application was submitted to the HHWUE project. FSA Consulting, Toowoomba was then contracted 

to complete the actual application for both farms as it is a requirement of the project to have it 

completed/approved by a licensed engineer, certified irrigation designer or certified irrigation agronomist. 

The application was submitted to DERM in October 2010 and Jeff was notified of its approval in December 2010.  

It was approximately 8 weeks from the notification of approval to when the entitlements were signed over to the 

Commonwealth Environmental Water Holder (CEWH). By the end of February 2011, the machines were ordered 

through the supplier so that it was possible to get them installed prior to the 2011/12 cotton season. 

The 4 lateral moves and 2 centre pivots on Undabri were delivered and installed prior to October 2011 with the 

machines on South Giddi Giddi to be installed in June 2012. 
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Crop management and water savings 
In the 2009/10 season, cotton was grown successfully under both furrow and lateral move and centre pivot 

systems. The soils and slopes and locations of all of the systems were similar. The average water applied per 

hectare to irrigate the cotton for each type of system is shown in Table 2. 

Table 2: Water applied to 2009/10 cotton crop 

System Water Applied 

Furrow 8.0 ML/ha 

Lateral Move 5.0 ML/ha 

Centre Pivot 5.0 ML/ha 

For the application process to establish the amount of water that was going to be saved with the new systems, 

Jeff Carter used DEEDI’s online CropWaterUse tool (at cropwateruse.dpi.qld.gov.au). The tool suggested that the 

long term average irrigation water requirement for a cotton crop at Goondiwindi is 5.6 ML/ha. However, 

experienced staff at South Giddi Giddi and Undabri are satisfied that successful cotton crops can be grown under 

the overhead spray irrigation machines using an average of 5.0 ML/ha. Based on these calculations, the average 

saving per hectare is 3.0 ML.  To place this in perspective, the 610 ha development on Undabri will provide a 

saving of 1,830 ML and the 717 ha of development on South Giddi Giddi provides a saving of 2,151ML, which is a 

total saving on both farms of 3,981 ML per annum (see Table 3). 

Table 3: Total water savings  

To assist in the management of the crop, a number of soil moisture monitoring tools and scheduling equipment 

are being installed on both farms. Information on the equipment and tools being implemented is detailed in 

Table 4. 

Table 4: Details of proposed monitoring equipment 

Equipment Data Collected Data Used 

Automatic weather station Climatic variables (temperature, 

rainfall, wind speed and 

direction) 

Calculating site specific 

evapotranspiration (ET) which is used 

in determining absolute soil moisture 

deficit and irrigation scheduling. May 

also be used to make spray decisions 

Calibrated gauge boards Measurements of volume in each 

water storage 

Planting and irrigation scheduling 

decisions 

Water level meters Measures the level of water in 

the channels to prevent 

overtopping 

Used to calculate channel losses 

Capacitance probes Continuous soil moisture at 

various depths 

Irrigation scheduling and deep 

drainage measurements 

In addition to the tools in the table above, the farm has the agronomic support of Macpherson Agricultural 

Consultants.  It is early days yet but Jeff comments:  ‘Ian Macpherson, our agronomist, he’s very happy with how 

it’s working out so far, though its early stages still. Hopefully the yields and everything will be up.’ When speaking 

to Jeff about whether they were having any troubles with the machines keeping up with the crop to this stage, 

he explained that they had been lucky with the season being a little wetter so far and only a few days when it 

was really hot did they look to have any trouble.  

Property Volume Saved Volume transferred to CEWH 

Undabri – 610 ha x 3.0ML/ha  1,830 ML 1,000 ML 

South Giddi Giddi – 717 ha x 3.0ML/ha 2,151 ML 1,100 ML 

TOTAL 3,981 ML 2,100 ML 



 
 

Economics 
A benefit/cost analysis using a discounted cashflow was conducted to determine the potential return from the 

Water Use Efficiency (WUE) investment for each property.  Both infrastructure projects were analysed with and 

without participation in HHWUE Infrastructure program. 

The total cost of the project and the Federal Government contribution were included in the initial discounted 

cashflow.  It was assumed that the water saving available after transferring 2,100 ML to the CEWH, would be 

used to grow additional area of the highest value crop (cotton) on the remaining furrow country.  The second 

scenario did not include any assistance from the Australian Government.  For this scenario it was assumed that 

all the water savings would be used to grow an increased area of crop each year.  

The results of the analyses are presented in Tables 5. 

Table 5: Summary of benefit/cost analysis for Undabri and South Giddi Giddi Developments 

 UNDABRI SOUTH GIDDI GIDDI 

 With HHWUE 

Infrastructure 

Grant 

Without Grant – 

All Water 

Savings 

Retained 

With HHWUE 

Infrastructure 

Grant 

Without Grant – 

All Water 

Savings 

Retained 

Net Present Value (NPV) $1,317,497 $495,198 $1,786,563 $781,889 

Cashflow Period  20 years 20 years 20 years 20 years 

Internal Rate of Return (IRR) 19% 6% 22% 7% 

Payback Period 6 years 17 years 6 years 16 years 

In both cases it is evident that assistance from the HHWUE Infrastructure grant greatly improves the expected 

return on infrastructure development and decreases the time taken to pay back the capital expenditure.   

Not all benefits and costs were included in the model, including changes in labour, maintenance, yield and 

energy.  It would be interesting to conduct an analysis in the future when actual values are available for these 

variables.  In addition, variability in seasonal and market conditions each year are not accounted for in this 

analysis. 

Tax 
Tax is an issue which has been excluded from this analysis.  Tax can have a large affect on cashflow however as 

each business’s  situation is different it is recommended that advice on financial and taxation implications is 

sought from the business’s own accountant when considering involvement in the HHWUE Infrastructure project. 

Sensitivity tests 
A number of sensitivity tests were conducted to determine the affects of varying the water savings achieved and 

gross margins.  Varying the gross margin value had an effect on the profitability but not as much as varying water 

savings achieved.  As can be seen in Table 6 if both the water saving available and gross margin were reduced, it 

is possible that there would be no positive return.  The return would be significantly reduced if the water saving 

available was reduced but the gross margin was higher.  On the other hand, if the water saving available 

remained the same, and only the gross margin varied higher and lower, the investment would still remain 

profitable by varying amounts. 

As explained earlier, the water savings for each infrastructure project were assumed to be 3 ML/ha, based on 

applying 5 ML/ha with the overhead systems compared to the 8 ML/ha with the existing furrow system.  DEEDI’s 

CropWaterUse tool suggested that on average 5.6 ML/ha would be required to grow a cotton crop at 

Goondiwindi using overhead irrigation.  Coupled with the fact that industry estimates a 30% water saving can be 

achieved when switching from furrow to overhead irrigation systems (8 ML/ha x 30% = 2.4 ML/ha), it is possible 

that the savings may not be as high as the 3ML per hectare used.  Regardless of the saving per hectare achieved, 

the commitment was made to transfer 1,000 ML and 1,100 ML of allocation for Undabri and South Giddi Giddi 

respectively.  If the realised water saving is only 2 ML/ha, then there will be little water saving available once the 

allocations have been transferred to the CEWH. 



 
 

Table 6: Sensitivity analysis for South Giddi Giddi benefit/cost analysis 

 Current 

Values 

Water Saving 

2ML/ha & 

Low Gross 

Margin 

Water Saving 

2ML/ha & 

High Gross 

Margin 

Water Saving 

3ML/ha & 

Low Gross 

Margin 

Water Saving 

3ML/ha & 

High Gross 

Margin 

Water Saving Available 1051 ML 334 ML 334 ML 1051 ML 1051 ML 

Gross Margin ($/bale) $165 $116 $213 $116 $213 

NPV $1,786,563 -$356,502 $159,058 $967,042 $2,589,359 

Cashflow Period  20 years 20 years 20 years 20 years 20 years 

IRR 22% 0% 7% 15% 22% 

Payback Period 6 years >21 years 16 years 8 years 4 years 

Likewise, the water saving of 3 ML/ha is realised when cotton is grown.  It is unlikely that cotton would be grown 

on the entire developed area each year for 20 years.  Thus, it is possible that only half this saving is achieved 

each year if cotton was grown in a rotation system.  The below scenarios test varying the amount of water saving 

available for the South Giddi after 1,100 ML had been transferred the CEWH: 

• 3 ML/ha saved each year on 100% of the area → 1,051 ML water savings available 

• 3 ML/ha saved each year on 50% of the area → 525.5 ML water savings available 

• 2 ML/ha saved each year on 100% of the area → 334 ML water savings available 

• 2 ML/ha saved each year on 50% of the area → 167 ML water savings available 

Table 7: Impact of varying water savings for South Giddi Giddi benefit/cost analysis 

Water Saving Available 1051 ML 525.5 ML 334 ML 167 ML 

NPV $1,786,563 $406,757 -$96,065 -$534,557 

Cashflow Period  20 years 20 years 20 years 20 years 

IRR 22% 9% 4% -3% 

Payback Period 6 years 12 years >20 years >20 years 

While the usefulness of the results from the models are limited due to the number of variables excluded, this 

analysis does highlight how important it is to correctly estimate the amount of water saving the project will 

achieve.  As demonstrated, if the water saving is less than that expected than there is little saving leftover once 

the water allocation has been transferred to the CEWH and this significantly decreases the return received from 

the development. 

Feedback on the process 
Overall Jeff Carter and Craig Doyle Rural Holdings were happy with the process.  They found that the staff at 

DERM were good to deal with and they had only one minor hiccup, and that was that cheque for one of their 

payments went missing in the mail so there was a slight hold up waiting for that payment.  CDRH found the 

application and transfer of water allocations processes straight forward as they utilised professional consultants 

where required.   

The Department of Environment and Resource Management are looking at holding further rounds of 

infrastructure funding in the future, for more information the HHWUE project team can be contacted on 07 4529 

1321 or via email HHWUE@derm.qld.gov.au or via the website www.derm.qld.gov.au  

 



 
 

More Profit Per Drop team: 

Graham Harris, Toowoomba - (07) 4688 1559 

Gina Mace, St George - (07) 4620 8109 

Bec Raymond, Goondiwindi - (07) 4671 6711 

Lance Pendergast, Emerald - (07) 4983 7416 

Mary Philp, Toowoomba - (07) 4688 1211 

Simon Vriesema, Toowoomba - (07) 4688 1273 

Disclaimer 

This article has been adapted by the State of Queensland as an information source only. 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 2012.  

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

3404 6999) 


