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FGARA project

� Flinders and Gilbert Agricultural Resource Assessment (CSIRO)

�Part of the North Queensland Irrigated Agricultural Strategy 

�Focus on re-assessment of potential for irrigation in two gulf 
catchments in northern Queensland:

� Flinders (Flinders River)

� Gilbert (Gilbert-Einasleigh River)� Gilbert (Gilbert-Einasleigh River)



Assessment area



Why consider irrigation in the north?

� Semi-arid tropical climate with high but unreliable rainfall 

• Mean annual rainfall ~550 mm (Flinders)/700 mm (Gilbert) 

• 88% (F) – 93% (G) of rainfall in wet season (Dec-Mar)

• Mean annual rainfall deficit > 600 mm 

• Mean potential evaporation of up to 2000 mm

• Monsoon variability and cyclone activity • Monsoon variability and cyclone activity 

� Some suitable soils for selected crops (e.g. alluvial vertisols)

� Potential to stimulate beef industry 

� Potential to enlarge economy of NW Queensland  



Flooding in January, Flinders catchment 



The mighty Flinders River, November 2012 



FGARA key components

1. Resource assessment 

Climate, geophysics, land suitability, river modelling

2. Sustainability

Groundwater, dry-season pools, flood mapping, aquatic and riparian 
ecology, indigenous water values

3. Economic viability3. Economic viability

Agricultural productivity, irrigation infrastructure, irrigation costs and 
benefits, triple-bottom-line accounting (socio-enviro-econ) 





Irrigation costs and benefits

� Farm-scale analyses (cash crops, fodder for beef cattle)  

�Regional-scale analyses (TERM)

�Legislation and regulation

�Supply-chain analyses (e.g. new abattoir, sugar mill, cotton gin)



Irrigation costs and benefits

� Farm-scale analyses (cash crops, fodder for beef cattle)  

�Regional-scale analyses (TERM) 

�Legislation and regulation

�Supply-chain analyses (e.g. new abattoir, sugar mill, cotton gin)



Two case-studies

� Georgetown (Gilbert)  

� Typical breedingbreeding operation

� 40,000 ha property

� Average 3,000 breeding cow herd  (700 calves)

� Turning off young steers for export or backgrounding in southern 
properties

� Richmond (Flinders) 

� Typical fatteningfattening operation

� 20,000 ha property

� Mixed herd of approx. 2,000 AE

� Turning off older steers for the live export trade or carrying stock to 
heavier weights suited to feedlot finishing or slaughter for N Asian markets



NABSA-North Australia Beef Systems Analyser 



NABSA-North Australia Beef Systems Analyser 

Feed pools

LivestockLivestock

Economics



Modelling irrigation options in NABSA 

� Native pasture simulation: GRASP 

� Forage crops simulation: APSIM

� Livestock dynamics 

� Enterprise economics  
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Scenarios 

1. Cattle only (baseline)

2. Cattle and 100 ha irrigated forage sorghum for grazing in situ

3. Cattle and 200 ha irrigated Bambatsi for grazing in situ 
(perennial crop)

4. Cattle and 500 ha irrigated lablab cut for hay (fed back to 
animals or sale)animals or sale)

5. Cattle and 1000 ha irrigated forage sorghum cut for hay (fed 
back to animals or sale)



Scenario assumptions (Georgetown)  

Feature Scenario 1

(baseline)

Scenario 2 Scenario 3 Scenario 4 Scenario 5

Irrigated area (ha) - 100 200 500 1000

Irrigated forage type - Sorghum  

(grazing)

Bambatsi

(grazing)

Lablab 

(hay)

Sorghum 

(hay)

Water alloc. (ML/ha) - 4 10 6 4

Water demand (ML) - 400 2,000 3,000 4,000

Total irrig. efficiency - 0.42 0.18 0.57 0.52

Water storage size 

(ML) - ~1,000 ~12,000 ~6,000 ~8,000

Total annual capital 

and OH costs of irrig. 

investment ($/year) - 341,839 1,026,253 806,646 1,139,973

Target herd class Weaner Steer Steer Steer Steer

Selling age (months) 6-8 12-14 12-14 12-14 12-14

Selling weight (kg) 180-200 300 300 300 300

Selling price ($/kg) 2.00 1.80 1.80 1.80 1.80
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Scenario assumptions (Richmond)  

Feature Scenario 1

(baseline)

Scenario 2 Scenario 3 Scenario 4 Scenario 5

Irrigated area (ha) - 100 200 500 1000

Irrigated forage type - Sorghum  

(grazing)

Bambatsi

(grazing)

Lablab 

(hay)

Sorghum 

(hay)

Water alloc. (ML/ha) - 3 9 7 4

Water demand (ML) - 300 1,800 3,500 4,000

Total irrig. efficiency - 0.49 0.34 0.55 0.53

Water storage size 

(ML) - ~1,000 ~6,000 ~7,000 ~8,000

Total annual capital 

and OH costs of irrig. 

investment ($/year) - 317,754 628,413 744,497 899,117

Target herd class Light steer Japan ox Japan ox Japan ox Japan ox

Selling age (months) 18-24 36-42 36-42 36-42 36-42

Selling weight (kg) 360-400 590-620 590-620 590-620 590-620

Selling price ($/kg) 1.90 1.80 1.80 1.80 1.80



Key NABSA results (Georgetown)

Scenario 1

(baseline)

Scenario 2 Scenario 3 Scenario 4 Scenario 5

Total herd (AE) 3,161 3,310 3,685 3,597 3,357

Weaning rate (%) 56 59 68 66 60

Total head turn off (hd) 1,349 1,453 1,677 1,649 1,500

Total beef turn off (kg) 331,493 413,411 564,037 456,857 400,909Total beef turn off (kg) 331,493 413,411 564,037 456,857 400,909

Average total gross 

margin per animal ($/AE) 111 136 161 78 16

NPV of net profit ($) 1,423,830 -1,113,592 -6,897,313 -8,090,577 -15,555,503

Net value of irrigation 

($/ha) - -72 -238 -272 -485

Payback period (yr)* - 13 15 15 15

* Within the considered 15-year period of 1996 to 2010 (i.e. no payback in Scenarios 3 to 5).  
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Key NABSA results (Georgetown)
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Key NABSA results (Richmond)

Scenario 1

(baseline)

Scenario 2 Scenario 3 Scenario 4 Scenario 5

Total herd (AE) 3,558 3,847 3,707 3,785 3,936

Weaning rate (%) 50 46 51 51 50

Total head turn off (hd) 1,002 909 1,034 1,012 973

Total beef turn off (kg) 366,441 409,803 506,488 502,404 474,934Total beef turn off (kg) 366,441 409,803 506,488 502,404 474,934

Average total gross 

margin per animal ($/AE) 110 104 151 103 35

NPV of net profit ($) 1,248,651 -2,175,544 -3,554,062 -6,480,504 -10,855,681

Net value of irrigation 

($/ha) - -57 -80 -129 -202

Payback period (yr)* - 12 15 15 15

* Within the considered 15-year period of 1996 to 2010 (i.e. no payback in Scenarios 3 to 5).  



Key NABSA results (Richmond)

-500,000

0

500,000

1,000,000

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

$
/y

e
a

r

Sn 1

Sn 2

Sn 3

Change in annual net profit between 1996 and 2010 for the five Richmond scenarios

-2,000,000

-1,500,000

-1,000,000

$
/y

e
a

r

Years

Sn 3

Sn 4

Sn 5



Testing best-performing scenario   

Scenario 3 has the second best net value of irrigation, but the 
relatively largest bio-economic benefits of all scenarios. 

Are the benefits of 200 ha bambatsi for grazing due to: 

• The area of 200 ha being close to a technically optimal size? 

• Bambatsi being a perennial crop (i.e. year-round feed supply)?

• The crop being grazed rather than cut for hay?

• Any combinations of the above? • Any combinations of the above? 



Key NABSA results (Richmond, all 200 ha, exact 

storage size to meet demand)
Scenario 1

(baseline)

Scenario 2 Scenario 3 Scenario 4 Scenario 5

Total herd (AE) 3,558 3,866 3,707 3,867 3,876

Weaning rate (%) 50 48 51 47 47

Total head turn off (hd) 1,002 931 1,034 927 900

Total beef turn off (kg) 366,441 431,426 506,481 430,796 392,486Total beef turn off (kg) 366,441 431,426 506,481 430,796 392,486

Average total gross 

margin per animal ($/AE) 110 104 151 92 68

NPV of net profit ($) 1,248,651 -2,583,108 -1,936,095 -3,529,259 -3,903,582

Net value of irrigation 

($/ha) - -64 -53 -80 -86

Payback period (yr) - 13 15 14 15



Sensitivity and factorial analyses (explored in the paper…) 
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Sensitivity and factorial analyses (explored in the paper…)
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Sensitivity and factorial analyses (explored in the paper…)
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Change in annual capital costs of irrigation
of best-performing scenario (% of total cost of irrigation)

Scenario 1

(baseline)

100%* 50%* 0%*

NPV of net profit ($) 1,248,651 -1,936,095 517,988 2,972,072 

Net value of irrigation 

($/ha) - -53 -12 29

Payback period (yr) - 15 6 2



In summary   

� Under our assumptions, high capital costs of irrigation outweigh 
returns from raising productivity of cattle herd.  

�The key benefit from irrigated fodder to beef cattle production is by 
means of overcoming seasonal feed shortages:

• Higher turnoff weight attracting a higher price/head in market as a result of 
mix of longer fattening period and higher daily liveweight gain

• Reduced need for costly supplementary feed due to provision of on-farm • Reduced need for costly supplementary feed due to provision of on-farm 
valuable feed

�Reliability of water supply a highly significant issue.

�Efficiency of irrigation and commodity prices also affect results.

� In complete absence of capital cost outlays, 200 ha of irrigated 
perennial forage crop results in higher net profits than baseline 
scenario (despite high irrigation efficiency losses).  
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