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Brief project description: (in no more than 500 words address objectives, scope of work, knowledge to date, what is new, interactions with other projects) 
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 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 assess 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.
Deliverables

In 2007-08, the aim of the project will be to deliver the findings of the study to the end-users, in particular to the managers responsible for the management of saline wetlands in the Lower Murray.  The second group of end-users targeted will be the broader scientific community involved in the management of saline wetlands.  Delivery will be achieved through a series of targeted output products:

The successful delivery to wetland managers will require some consultation and exchange with the broader scientific community because there is currently a lack of agreement on a few issues related to the management of sulfidic materials.  Thus, for the broader scientific community, the proposed outputs are: 

· Hosting a workshop (Workshop I) for scientists currently involved in sulfidic materials research in the Murray-Darling Basin. The outputs from this workshop will be used in the preparation of the Information Sheet to identify sulfidic materials;

· Prepare and submit a scientific journal paper on the alkalinity balance of saline Murray wetlands.  This work is required to evaluate if Potential Acid Sulfate Soil conditions could develop under a different water regime in wetlands that are currently not at risk of acidification.  This work is required because there is a possibility that future management actions to reduce wetland salinity could inadvertently increase the acidification risk;

· Prepare and publish a CRC LEME Open File Report on the salinity dynamics at Loveday Disposal Basin during the flooding experiment.  This work is required to demonstrate that salt dissolution and precipitation (mainly carbonates and gypsum) will play a role in the control of wetland salinity in those Murray wetlands that are currently very saline, such as the floodplain disposal basin. 

While these last three outputs are primarily aimed at the broader scientific community, they will also be available to wetland managers.

For River Murray managers, we plan to summarise the findings of our work by:
· Publishing an information sheet on how to identify sulfidic materials;

· Publishing an information sheet on odour-causing gaseous emissions from saline wetlands;

· Hosting one workshop (Workshop II) where SA wetland managers will be briefed on how to identify sulfidic materials and, when present, the environmental risks that they may pose;
· A similar presentation will be made in Canberra (Seminar I) targeting the Murray-Darling Basin Commission

Budget requested and Justification for the budget

We anticipate that the travel and operating budget for 2007-08 will be $15,000, principally to prepare and host the two workshops and deliver the seminar.  In more detail:
· Workshop I: This will be a two-day event in Adelaide.  Participants (about 15) will be asked to cover their own travel and accommodations costs.  However, we anticipate approximately $1500 in catering fees ($50/day/person x 2 days) and we will need $3000 in travel and accommodation costs for WH, SB and another Canberra team member to travel from Canberra;  

· Workshop II: This will be a half-day event in Adelaide and we anticipate $1000 in catering costs and $3000 for travel and accommodation for WH, SB and another Canberra team member to travel from Canberra;
· We request $3500 to cover travel and accommodation costs for SL to travel to Canberra to plan workshops, seminars and work on other deliverables with the rest of the team. 
· We request $3000 to cover travel and accommodation to Canberra for Seminar I for SL, Paul Shand, and Rob Fitzpatrick  

SL will attend an international conference in August 2007 (SIL 2007) to present the results of the study, but costs have already been covered by the 2006-07 budget.  Costs related to the production of reports and information sheets are anticipated to be covered by the CRC LEME Communication Office. 

Summary of proposed publications for 2007-08
Lamontagne, S., Hicks, W.S., Hall, K., Baldwin, D.S., Rees, G.N., Fitzpatrick, R.W. 2007. The development of acid sulfate soils in semi-arid river basins. SIL 2007 Conference (August 2007)
Hicks, W.H, Lawrence, G. and Lamontagne, S. An overview of malodorous sulfur gas emissions from River Murray wetlands. (Information Sheet to be produced by January 2008)

Lamontagne, S., Hicks, W.H., and Fitzpatrick, R.W. Identification and risk assessment for sulfidic materials in inland wetlands. (Information Sheet to be produced by May 2008) 

Lamontagne, S. and Hicks, W.H. The alkalinity balance in saline floodplain wetlands: Evaluating the risk of Potential Acid Sulfate Soil formation. Marine and Freshwater Research (to be accepted for publication by June 2008)
Hicks, W.H. and Lamontagne, S. The contribution of salt dissolution and precipitation to the salinity of semi-arid wetlands during wetting-drying events. CRC LEME Open File Report (to be submitted by June 2008).
Welch, S., Yates, G., Beavis, F., Wallace, L., Beavis, S., Kirste, K. Experimental results on sulfur and salt flux from an inland sulfidic system (to be submitted to Marine and Freshwater Research).

Wallace, L., McPhail, D.C., Welch, S., Kirste, D., Beavis, S., Lamontagne, S. and Fitzpatrick, R.W. Spatial variability in the storage of sulfur, carbon, potential acidity and acid neutralising capacity in an inland saline wetland, lower Murray floodplains, South Australia (to be submitted to Science of the Total Environment).

Milestones: (dates of significant events marking scientific progress)
	Milestone date
	Description
	Amount and Invoice date

	1. Dec 2007
	Workshop I
	$7K/Dec 07

	2. May 2008
	Seminar I and Workshop II 
	$8K/May 08
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RESOURCES 2007-2008
STAFFING-FTEs 
(eg 0.50) for 2007-2008 (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
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	Lamontagne
	In kind
	
	
	
	
	0.125
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	0.20
	
	
	
	

	Lamontagne
	CRC
	
	
	
	
	0.05
	
	
	
	

	Welch
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	McPhail
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	0.05
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	0.75
	
	
	
	0.35
	
	
	
	1.1


All LEME STUDENTS contributing to Project 2007-2008
	Students Name
	University
	PhD or Honours

	Luke Wallace
	ANU
	PhD

	
	
	

	
	
	


PROJECT OPERATING COSTS  $K  2007-2008
	
	$K
	Source external funds

	CRC Opex funds requested
	$15
	

	Carry Over 06/07
	$3.026
	

	Committed (definite) external funds
	0
	

	Total Project Opex
	$18.026
	


	Possible additional external funds (for info)
	
	


DISTRIBUTION OF TOTAL PROJECT OPERATING COSTS 2007-2008
Show major expenditure items and allocation to core parties
	Expenditure Item
	ANU
	AU
	CUT
	CSIRO EM
	CSIRO 

LW
	GA
	NSW DPI
	PIRSA
	Total

	
	
	
	
	
	
	
	
	
	

	Travel and accommodation
	
	
	
	
	$6.5K
	
	
	
	

	Workshop organisation
	
	
	
	
	$8.5K
	
	
	
	

	Sundry
	
	
	
	
	$3.026K
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	Total
	
	
	
	
	$18.026K
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Themes:  Acid sulfate soils


Project Leader:  
Sara Beavis

Start date and duration: November 2007  8 months 
Participants:
 Sara Beavis, Andrew Higgins, Sue Welch, David Ellis, Uli Troitzsch

Brief project description: (in no more than 500 words address objectives, scope of work, knowledge to date, what is new, interactions with other projects) 
The purpose of the project is to characterise the changes in the chemistry of sediments and water in the Loveday Basin that have occurred as a result of remediation.  The flooding of the site in June 2006 has resulted in extensive algal blooms, anoxic conditions in the sediments, and widespread formation of sulfidic sediments associated with the decomposing algal mats.  We propose to determine how the distribution of oxidized and reduced sulfur species has changed as a result of flooding and subsequent drying of the site.  This is important because oxidation of the newly formed reduced sulfur species poses environmental risk of acidification, increased metal mobility, surface water anoxia, and degradation of water quality.  The oxidation of reduced sulfur compounds can also impose socio-economic impacts due to the noxious odours that emanate from the site.

This work will be achieved by analysing surficial sediments and water throughout the basin and comparing the results with our previous baseline studies.  The results of this work will provide information to managers on the efficacy of flooding as a remediation strategy.  This is particularly relevant given the changes in river management associated with prolonged drought and the need to optimise the value associated with water allocations to wetlands.

Deliverables (outputs) and expected impacts of research (outcomes): 

Outputs

· A data report describing spatial temporal variability in sediment and water chemistry as a function of recent controlled flooding

· A map of the distribution of sulfidic sediments and risk of acidification

· A journal paper on the redistribution of sulfidic sediments submitted to Science of the Total Environment before May 31 2008 

· A journal paper on the implications for management of salt disposal basins submitted to the Journal of Environmental Management by May 15 2008

Several journal papers are currently in prep from this work including-

Wallace et al  2008 Micro-morphology and distribution of pyrite and jarosite in inland sulfidic sediments of the Loveday Basin, Lower Murray floodplains, South Australia.

Welch et al  2008 S And Salt Flux From An Inland Sulfidic System- The Loveday Basin.  To be submitted to Science of the Total Environment.

Beavis et al 2008  Morphology and Mineralogy of Pedal Structures in the Loveday Basin. To be submitted to Geomorphology.

Outcomes

· Information for environmental managers on the efficacy of flooding saline basins

Milestones: (to reflect delivery and payment time lines)
January 2008 field work at the site to collect water and sediment samples.

January- March 2008 Analyse sediment and water samples

Feb –April 2008 Experiments to determine sulfate reduction

April –Jun write papers and reports

Confidentiality requirements

none

Date submitted to Executive: 

Date approved by CEO:

Date approved by Board:

Note: Out-of-Budget revisions/updates to the approved Project Summary are to be submitted by Program Leader to Susan Game HO Perth for approval by CEO and advice to Business Manager.  
 

RESOURCES 2007-2008

STAFFING-FTEs 

(eg 0.50) for 2007-2008 (minimal fractional contribution should be 0.05)

	Staff name
	In-kind,

CRC or

Industry
	ANU
	AU
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	CSIRO EM
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LWr
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	Total

	Sara Beavis
	In kind
	0.2
	
	
	
	
	
	
	
	

	Sue Welch
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	TOTAL
	
	0.35
	
	
	
	
	
	
	
	


All LEME STUDENTS contributing to Project 2007-2008
	Students Name
	University
	PhD or Honours

	Andrew Higgins
	ANU
	PhD

	
	
	

	
	
	


PROJECT OPERATING COSTS  $K  2007-2008
	
	$K
	Source external funds

	CRC Opex funds requested
	6
	7

	Committed (definite) external funds
	
	

	Total Project Opex
	6
	


	Possible additional external funds (for info)
	
	


DISTRIBUTION OF TOTAL PROJECT OPERATING COSTS 2007-2008
Show major expenditure items and allocation to core parties

	Expenditure Item
	ANU
	AU
	CUT
	CSIRO EM
	CSIRO 
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	GA
	NSW DPI
	PIRSA
	Total

	Field work
	1.5K
	
	
	
	
	
	
	
	

	Isotopic analysis
	1 K
	
	
	
	
	
	
	
	

	Sediment and water analysis
	3.5 K
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