Water supply at Hermitage Research Station
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Purpose
The purpose of this report is to provide information on the current and future water availability at the Hermitage Research Station to support the current and future research activities

Climate and soils
Hermitage Research Station is located close to Warwick.  Rainfall is reasonably reliable and generally adequate for most breeding activities.  On site storage and bores provide adequate water for dry periods and only once in the past 16 years has the lack of water prevented the conduct of planned research activities.  It is relevant to point out that year was one of the driest since records began.
The location of the station close to the Great Dividing Range results in higher average rainfall than is experienced in other parts of the Darling Downs. Hermitage’s annual rainfall is 668 mm per annum with summer dominance. In a comparison with a location like Oakey west of Toowoomba Hermitage’s rainfall is slightly higher on average and with lower mean maximum temperatures and lower average evaporation rates. Typically temperatures at Hermitage are lower than those on the central and western downs resulting in reduced evaporative demand and crop water use particularly during summer (see graphs below). 
Current research profile and water requirements
Dry land cereal and pulse crop improvement are the main field activities conducted at Hermitage Research Station with the primary focus being breeding, physiology and pathology research. Irrigation on the station is primarily used for the purpose of crop establishment and to provide supplementary irrigation for disease inoculation and to avoid crop failures.
In a typical year the current research projects require 9 ML of water for normal trial operations, in drier years this could rise to 29 ML to maintain all trial activity and in extreme drought 21 ML would be required to ensure essential disease trials and nurseries can be conducted. It is important to note that since the station caters to both winter and summer crops the demand for water is spread over the year providing opportunities for recharge of the storages. To date the current water supply is sufficient to provide for these essential trials in even the driest years. Shortages effecting research are only likely to occur when successive dry seasons occur. Under those circumstances it is unlikely that the situation will be any better anywhere else on the Darling Downs.  In addition since most breeding trials run by the station are conducted off site many of the trials located at Hermitage can be relocated to other sites if rainfall permits. 

Water Supply
The water for research activities on the station comes from a variety of sources.

1. Soils

The soils on the Hermitage creek flats have the highest moisture holding capacity on any soils on the Darling Downs. In combination with generally reliable rainfall this provides the vast majority of the water needs for cropping research. Typically breeding trials are grown using stored soil moisture. This is achieved by appropriate fallow management and rotations to ensure full or near full profiles at sowing. 
2. Irrigation water storage 

Hermitage has two dams which can be used for water storage.  Dam 1 (25 ML). is the primary irrigation storage and is fill by a variety of sources. Dam 2 (6ML) is filled by runoff and can be linked to Dam 1 if required. Dam 1 is linked to the stations irrigation infrastructure. Dam 1 is filled from a combination of sources including:

· Transfer from Dam 2

· Run off from the 80ha catchment on the slope above the research station.

· Water harvesting from the weir on swan creek (see below)
· Water harvesting from the irrigation bore (see below)
 Dam 1 is rarely empty and is currently at full capacity and has been so for the past 18 months and it overflowed twice in 2008.  

3. Bore - 56 ML licence

The station has a 56ML licence associated with an irrigation bore located on the flat. The quality of water from this bore is dependent on the recharge of its aquifer.  In the recent extended dry period the water quality and capacity were reduced however the water could still be used by pumping it up to  DAM1 and diluting it with water in that storage.
4. Weir – 40 ML licence

The catchment of the Swan Creek weir is 22,673 ha. The weir has had 15 significant water flow events since Jan 2008. While the weir is not always full it has a capacity of 20 ML.  When it has water in it we can irrigate directly from it and/or harvest water up to the dam with a 40 ML licence. This is the highest weir on the swan creek catchment and relatively small rainfall events in the high rainfall catchment to the east (approximately 100mm-200mmPA more than Hermitage) are required to generate substantial flows. 
Potential to further improve water supply at Hermitage

As stated previously the water supply on the station is adequate for the current research activities in most years. Only twice in the last 16 was the availability of water an issue for research on the station and this was during the nation wide droughts in 2002 and 2005. During that season the water allocation committee rationed prioritised water to projects. This process worked effectively - then it rained. 
A number of opportunities exist to further secure the water supply at Hermitage including:
· Increasing the amount of good quality land for trials and nurseries to allow for longer rotations to build up soil moisture. We have potential lease or purchase options on suitable blocks in close proximity to the station. For example we have investigated leasing 48ha of a neighbouring property complete with a uninstalled irrigation bore. Hermitage has applied to DERM for permission to transfer a portion of our 56 Ml bore water allocation to this bore if required.

· Purchase and use of more efficient irrigation equipment and methods (eg increased use of T-Tape & trickle systems). 

· An evaporation cover on the dam would greatly reduce water loss from wind & sun.  An average of 1.6m depth of water (10 ML per year) is lost due to evaporation from the dams.

· The Southern Downs Regional Council has recently installed a town water supply pipeline to Yangan.  This pipeline runs along approximately 1 km of the Hermitage boundary, in the future we may be able to access this water as a limited backup supply.

Conclusion

The water resource at Hermitage is sufficient for the current research project requirements. Relatively modest investments in more efficient irrigation techniques and equipment could increase water availability still further. In our opinion the most attractive of these would be the purchase or lease of an additional 50ha of land for trials close to the research station. This would allow for expansion of field based research programs if required and for the use of more conservative rotations and fallows ensuring higher availability of trial blocks with full profiles of soil moisture.
Climatic data for Hermitage Research Station
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	Statistics
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec
	Annual
	Years

	Mean maximum temperature (°C)
	29.5
	28.6
	27.2
	24.6
	20.7
	17.8
	17.1
	18.7
	22.0
	25.0
	27.4
	29.1
	24.0
	33

	Statistics
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec
	Annual
	Years

	Mean rainfall (mm)
	81.6
	74.7
	60.5
	35.0
	42.4
	36.7
	40.2
	29.2
	36.7
	65.6
	71.5
	94.5
	668.1
	94


Comparisons of rainfall, Temperature and evaporation between Hermitage and Oakey
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	Statistics
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec
	Annual
	Years

	Oakey Mean rainfall (mm)
	76.8
	83.5
	42.9
	33.4
	41.1
	29.4
	31.2
	25.3
	31.4
	57.4
	81.3
	93.0
	627.3
	39

	Statistics
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec
	Annual
	Years

	Hermitage Mean rainfall (mm)
	81.6
	74.7
	60.5
	35.0
	42.4
	36.7
	40.2
	29.2
	36.7
	65.6
	71.5
	94.5
	668.1
	94
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	Statistics
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec
	Annual
	Years

	Oakey Mean maximum temperature (°C)
	30.8
	29.9
	28.7
	25.8
	22.3
	19.1
	18.5
	20.2
	23.8
	26.7
	28.4
	30.3
	25.4
	36

	Statistics
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec
	Annual
	Years

	Hermitage Mean maximum temperature (°C)
	29.5
	28.6
	27.2
	24.6
	20.7
	17.8
	17.1
	18.7
	22.0
	25.0
	27.4
	29.1
	24.0
	33
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	Statistics
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec
	Annual
	Years

	Oakey Mean daily evaporation (mm)
	8.0
	7.1
	6.4
	5.0
	3.3
	2.7
	2.9
	3.9
	5.4
	6.5
	7.4
	8.0
	5.6
	32

	Statistics
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec
	Annual
	Years

	HRS Mean daily evaporation (mm)
	6.6
	5.8
	5.0
	3.8
	2.5
	2.1
	2.3
	3.1
	4.4
	5.4
	6.3
	6.9
	4.5
	31


