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Brief project description: 
During the last century, many floodplain wetlands in the Murray Basin were converted into disposal basins to store excess irrigation water.  From an ephemeral freshwater environment, these wetlands became permanently flooded and saline.  These modifications to the hydrology of the wetlands had a profound impact on their biodiversity values, including the loss of riparian red gum and native fish species.  

Loveday Wetland (Barmera, SA) was used extensively as a disposal basin from the 1970s to the early 2000s, during which time it became severely degraded.  The wetland has been recently selected as the case study for the rehabilitation of disposal basins in River Murray floodplains.  One of the challenges facing managers to rehabilitate disposal basins is how to deal with sulfidic materials present in the sediments.  Sulfidic materials were identified at Loveday Wetland during a previous CRC LEME study (Lamontagne et al 2004).  Sulfidic materials are known to have potential environmental risks when disturbed (that is, exposed to oxygen), including the generation of noxious smells and acidification.  Because rehabilitation of Loveday Wetland will involve changes water level, and possible exposure of sediments to the atmosphere, the risks associated with sulfidic materials are significant.
The aim of the Loveday Drawdown project is to develop knowledge and tools that will enable a safer management of the water level regime in Loveday Basin.  This will be done through:

· reconstruction of historical water, salt and sulfur balances for the wetland between 1970 and 2000 (when the wetland was used as a disposal basin);

· monitoring of surface water quality to follow impacts of water level variations over two years (May 2005 – May 2007);

·  literature review on mechanisms causing noxious smells in sulfide-rich wetlands;

· estimation of gaseous S losses from the wetland in partnership with the DWLBC Odour control program..
The current storage of S in the wetland and the assessment of biogeochemical processes in sediments during wetting-drying operations will be done through the CRC LEME Project 3.19.
Deliverables (outputs) and expected impacts of research (outcomes): 

Outputs

1)  Report on historical water, salt and S budgets for the wetland;

2)  Report on water quality changes and sulfur mass-balance during wetting-drying operations between 2005 and 2007;
3)  Literature review on sulfur gas emissions from wetlands;

4)  Report on gaseous S losses from the wetland between 2005 and 20007;
5)  Produce a simple hydrological-biogeochemical model to predict how changes in wetland water regime result in gain or loss of sulfidic materials over time.

6)  Present national and international scientific conferences; write several scientific journal papers.

Outcomes

1)  Participation to the design of the rehabilitation program for Loveday Wetland with SA DWLBC;

2)  Knowledge to help manager assess and mitigate the risks associated with sulfidic materials during wetland rehabilitation efforts across the Murray-Darling Basin;
Milestones: (dates of significant events marking scientific progress)
	Milestone date
	Description
	Status at May 2005

	1. Dec 2004
	Selection of field site
	Completed

	2. Apr 2005
	Preliminary compilation of historical water, salt and sulfur budgets for Loveday
	Completed

	3. May 2005
	Contract with DWLBC for 2005/06 monitoring program
	Completed

	4. May 2005
	Start of water quality monitoring program
	Completed

	5. Dec 2005
	Literature review on the significance of S gas emissions from wetlands
	Drafted


	6. May 2006
	Contract with DWLBC for 2006/07 monitoring program
	Incomplete

	7. Jun 2006
	Report on first year of monitoring program
	Completed

	8. Jun 2006
	Final Report on historical water, salt and sulfur budgets for the wetland
	Incomplete

	9. Mar 2007
	End of monitoring program
	Incomplete

	10. Jun 2007
	Final report
	Incomplete
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RESOURCES 2006-2007

STAFFING-FTEs 
(eg 0.50) for 2006-2007 (minimal fractional contribution should be 0.05)

	Staff Name
	In-kind,

CRC or

Industry
	ANU
	AU
	CUT
	CSIRO EM
	CSIRO 
LW
	GA
	NSW DPI
	PIRSA
	Total

	Lamontagne
	CRC
	
	
	
	
	0.05
	
	
	
	

	Lamontagne
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	0.20
	
	
	
	

	Hicks
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	0.15
	
	
	
	

	Hicks
	in kind
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	TOTAL
	
	
	
	
	
	0.50
	
	
	
	0.50


All LEME STUDENTS contributing to Projects 2006-2007
	Students Name
	University
	PhD or Honours

	
	
	

	
	
	

	
	
	


PROJECT OPERATING COSTS  $K  2006-2007
	
	$K
	Source external funds

	CRC Opex funds requested
	$25K
	

	Committed (definite) external funds
	$11,797
	DWLBC  -incl carry over

	Total Project Opex
	$36,797
	


	Possible additional external funds (for info)
	
	


DISTRIBUTION OF TOTAL PROJECT OPERATING COSTS 2006-2007
Show major expenditure items and allocation to core parties. This table is to revised if ‘possible additional external’ funds become definite. 
	Expenditure Item
	ANU
	AU
	CUT
	CSIRO EM
	CSIRO 
LW
	GA
	NSW DPI
	PIRSA
	Total

	
	
	
	
	
	
	
	
	
	

	Water quality analyses
	
	
	
	
	
	
	
	
	

	Isotopic analyses
	
	
	
	
	
	
	
	
	

	Travel and accommodations
	
	
	
	
	
	
	
	
	

	Pan evaporation experiment
	
	
	
	
	
	
	
	
	

	Sediment analyses
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	Total
	
	
	
	
	36,797
	
	
	
	36,797


Proposed publications – refereed journals
Lamontagne, S., Hicks, W.S., Fitzpatrick, R.W. and Rogers, S. Occurrence and properties of sulfidic materials in Lower River Murray wetlands. Marine and Freshwater Research (submitted).

Geochemical response of a saline floodplain wetland to experimental flooding.  Ecosystems (July 2007)

Salt and sulfur budgets for a saline River Murray wetland.  Marine and Freshwater Research (September 2007)

Sulfur cycling in a saline River Murray wetland before and after flooding inferred from changes in 34S-SO42–.  Geochimica et Cosmochimica Acta (December 2007)

Sulfur cycling in inland floodplain wetlands – where to from here? Marine and Freshwater Research (2008)

Proposed publications – reports

Lamontagne, S. and Hicks, W. S. 2006. Water quality monitoring at Loveday Disposal Basin: January 2006 Progress Report.  CRC Open File Report (submitted)

Hicks, W.S. and Lamontagne, S. Sulfur gas emissions from wetlands: Implications for salinity management. CRC LEME Open File Report (June 2006)
Management of sulfidic materials in Lower River Murray wetlands. Information brochure summarising CRC LEME Open File Report 165 (July 2006).

Water quality change following experimental flooding of Loveday Disposal Basin. CRC LEME Open File Report (May 2007)

Conferences

Hicks, W.S. and Lamontagne, S. 2006. Change in salinity and sulfur cycling in a saline River Murray wetland following experimental flooding – Preliminary results. 10th Murray Darling Basin Groundwater Workshop, Canberra ACT, 18-20 September 2006. (presented by Hicks – no funds requested)
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