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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) 
1. This project investigates the physical, chemical and environmental factors influencing salt mobilisation in an Australian regolith context.

2. Integration of salt mobilisation understanding into a broad landscape and climatic context.

This project aims to determine quantitative parameters that address system response times in salinity-prone environments. The following specific questions will be addressed by the project:

1. What is the origin of the salt?

This question will be addressed on 3 fronts: isotopic studies (Lenahan, Cresswell); rainfall chemistry studies (Cresswell, Dighton) and through chemical modelling in the unsaturated zone (Rassam, Cresswell).

2. How does saline water and salt interact with regolith materials?

This will be addressed through geochemical modelling (Rassam); lysimeter experiments (Rassam, Cresswell) and chemical equilibrium, determined through CEC and XRD analysis (Tan, Rassam)

3. How and how fast is it mobilized?

Basic hydraulic properties of regolith materials will be determined through field pump tests and laboratory analysis (porosimetry, x-ray tomography, permeability test, etc) on samples collected from drill cores (Tan, Turner, Cresswell, Gilfedder, Dighton). Isotopic studies will help elucidate timeframes for mobilisation and components of the mass balance equations (Cresswell). 

4. Where and at what rate is it transported?

Landscape analysis, hydrology and hydrogeology models will be used to characterise different terrains and model the 3D spatial variability in salinity mobilisation using the parameters determined in 3)(Cox, Davies, Gilfedder, Stenson, Cresswell, Gibson, Wilford, Tan). Climate as a driver will be examined in well-characterised catchments and the effects of land-use change evaluated (Cresswell, Davies, Stenson).

To date, salinity parameters have been largely semi-quantitative. Working constructs, such as groundwater flow systems provide a targeting approach for more detailed studies, but generally involve poor integration of sub-surface regolith constraints. The continuing MDBC-funded project is attempting to redress this issue, but requires quantification of parameters such as hydraulic conductivity, transmissivity, permeability, specific yield and porosity that are specific to regolith materials, particularly where these materials act as groundwater hosts. This information is required at micro- macro- and regional scales.

Water transport properties for the regolith are vital components of transport models, and require detailed quantification. The interaction and ionic exchange of salts, particularly at high salinities, is also critical when deducing potential end-of-valley salt loads and correlating standard electrical conductivity measurements to actual salt impact. Hydrochemical studies aimed at elucidating the transport of salts within, and through, the regolith, are also fundamental to this project. This also links to projects under Programs 1, 2 and 3.

Climate trend analysis will be integral to the development of salinity risk maps (e.g. through 2Csalt) and will, therefore, come under the scope of this project. 

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

Scientific Deliverables (new scientific advances)

1. Integrated look-up tables of hydrogeological parameters pertinent to groundwater modelling in regolith dominated environments (Dec-07).

2. Salinisation response times determined through a combination of geochemical and isotopic tracers and modelling (Aug-07).

3. Report documenting salinity mitigation products in Qld catchments (eg Hodgsons Creek) (Dec 07)

4. An assessment of salinity dynamics and processes in MDBC project areas (Jul 07)

Deliverables to Client (Adoption mechanisms)

1. 3D hydrogeological and hydrogeochemical frameworks for modelling of key NRM areas (Jun-07).

2. Rainfall/hydrograph analysis tool (Dec-07).

3. Integrated look-up tables of hydrogeological parameters pertinent to groundwater modelling in regolith dominated environments (Dec-07).

4. Journal papers, Technical Reports and Open File Reports 
5. Communication of results through conferences, workshops and literature

Deliverables (Outputs):

1. Journal papers, Technical Reports and Open File Reports (see list below)

2. Papers presented at National and International Conferences (see table below)
3. Coordinate special session on Salinity Processes and Dynamics at ISF 
4. Salinity Dynamics Thematic Volume (Journal Volume or Monograph)- ISF08 link.

5. Communication of results through conferences, workshops and literature

Expected impacts (Outcomes):

1. Improved understanding and assessment of salinity risks and response.

2. Consolidation of research on the age, origins, distribution and mobilisation of salts in the Australian regolith.

3. Integration of chemical processes into salinity delivery mechanisms.

4. Adoption of novel techniques (e.g. airborne geophysics, regolith characterisation) into salinity management procedures and modelling exercises

5. Establishment of hydrogeological dynamics (response times of a system) to changes in land-use and/or climate change

6. Demonstration of the relevance of regolith and geophysical information to decision support systems for land management of salinity

7. Incorporation of regolith-specific M&E for salinity mitigation and amelioration

Milestones: (dates of significant events marking scientific progress)
Quarterly reports from Project Leader to Program 4 Leader and Board

Annual Report of Activities

See attached sheet for milestone details and principal investigator responsibilities. 

Major milestones are (including those carried forward from 2006-07):


Review of salinity in Australia – Jun 2007 (Open File Report)


Chemistry of salinity – Sept 2007 (OFR)

Rainfall: hydrograph analysis tool developed – Dec 2007 (OFR)

Integrated look-up tables for salinity modelling - May 2008 (OFR)

Note: funds will be paid to core paries upon completion of milestones, to be paid at end May 2008. 

Legacy Product #1

Salinity Dynamics Thematic Volume

Chapters to include (contributing authors):

1. Salt in the Australian Landscape: Sources, Stores and Mobilisation

(Cresswell with Glen Walker, Ray Evans, Andrew Herczeg)
2. The Chemistry of Salinity

(Cresswell, Kirste, Lenahan and others)

3. Hydraulic Parameters of the Regolith

(Cresswell, Tan, Cox, Kirste and others)

4. Salt storage and mobilitisation in the regolith: Controls from the physical attributes of the regolith 

(Tan and Cresswell)
5. Salinity Dynamics: Response times in the Australian context

(Cresswell, Gilfedder, Stenson, Rassam, Dighton, Cox, Barton with others)
6. Chemical and Isotopic Characterisation of Rainfall across Australia

(Cresswell, Dighton, Herczeg with others)
7. Ionic Accessions to Australia

(Stenson, Cresswell, Dighton, Herczeg with others)
8. Chemistry and Origins of Salts in Aeolian Transported Dusts across Australia

(Greene, Cresswell, Silva, Stelcer)
9. Methodologies for bore interrogation for groundwater flow systems in regolith terrains

 (Davies, Dighton, Cresswell, Cox, Smit and others)

Legacy Product #2

Thematic volume on airborne geophysics applied to natural resource management: The SA-SMMSP

17 papers covering 5 regions of SA; 5 different natural resource management issues; 5 combinations of airborne geophysics, ground-truthing and interpretations.

Papers ‘in principle’ accepted for publication in Australian Journal of Earth Sciences prior to ISF08.

[see also: Munday products and airborne geophysics legacy products]

Legacy Product #3

Salt accession to the Australian Continent

Establishment of web delivery of accession maps of ionic accession to Australia similar to maps generated by NOAA for the USA. Continuing support from MDBC, BRS and CLW.

Journal papers in the works

1.      Groundwater and Salinity in the Goondoola Basin, Queensland (Cresswell and Dighton with Andrew Biggs, Mark Silburn, Ralph DeVoil) –
 in prep AJSR
2.      Chloride and 36Cl across Australia (Cresswell with Keith Fifield, Allan Chivas) – in prep GCA

3.      Matching Deep Drainage to Rainfall and Groundwater Hydrographs (Cresswell and Rassam with Mark Silburn, Jo Owens, Peter Barker) - in prep Jl Hydrol
4.      Base flow for the Fitzroy Basin (Cresswell with Mark Silburn, Vivienne McNeill) – in prep
5.      Catchment-scale Modelling of Salt Mobility in Hodgson Creek, Queensland (Cresswell, Gilfedder, Stenson and Dighton with Mark Silburn, Jo Owens, Ralph DeVoil) – in prep
6.      Modelling salinity: a review of models incorporating salt mobilisation and re-distribution (Gilfedder, Rassam, Cresswell) – in prep
7.      Deep drainage processes and salt mobility (Rassam with Jenny Foley, Mark Silburn)
8.      Salt mobility in the Fitzroy Basin, Queensland (Cresswell with Lucy Reading, Mark Silburn, Bruce Pearce)
9.      Hydrogeology of a weathered basalt terrain: Corangamite, Victoria (Cox, Davies, Herczeg and Dighton with Chris Smitt, Peter Dahlhaus)

Confidentiality requirements

Some proprietary requirements for CMAs and State Agencies. Short term Commercial-in-Confidence issues with CMAs and INRM groups.
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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
	Total

	R Cresswell
	CRC
	
	
	
	
	X
	
	
	
	0.50

	A Barton
	CRC/IK
	
	
	
	
	X
	
	
	
	0.275

	D Rassam
	CRC/IK
	
	
	
	
	X
	
	
	
	0.15

	P Davies
	CRC/IK
	
	
	
	
	X
	
	
	
	0.25

	MLenahan
	CRC
	X
	
	
	
	
	
	
	
	0.25

	M Gilfedder
	CRC/IK
	
	
	
	
	X
	
	
	
	0.15

	J Dighton
	CRC/IK
	
	
	
	
	X
	
	
	
	0.175

	A Herczeg
	IK
	
	
	
	
	X
	
	
	
	0.15

	M Stenson
	IK
	
	
	
	
	X
	
	
	
	0.15

	KP Tan
	IK
	
	
	
	
	
	X
	
	
	0.10

	J Wilford
	IK
	
	
	
	
	
	X
	
	
	0.05

	K. Lawrie
	IK
	
	
	
	
	
	X
	
	
	0.05

	D Gibson
	IK
	
	
	
	
	
	X
	
	
	0.05

	R Greene
	IK
	X
	
	
	
	
	
	
	
	0.10

	S Welsh
	CRC
	X
	
	
	
	
	
	
	
	0.10

	TOTAL
	
	
	
	
	
	
	
	
	
	2.50


All LEME STUDENTS contributing to Project 2007-2008

	Students Name
	University
	PhD or Honours

	Michael Turner
	ANU
	PhD

	Peter Somerville
	ANU
	PhD

	Michael Smith
	ANU
	PhD


PROJECT OPERATING COSTS  $K  2007-2008

	
	$K
	Source external funds

	CRC Opex funds requested
	7
	150#

	Committed (definite) external funds
	
	Negotiating*

	Total Project Opex
	7
	


	Possible additional external funds (for info)
	105
	


# Funding through Corangamite CMA; * Expected share in QDRNRM projects in: Western Catchments ($40k), Condamine ($40k); $31k AINSE Grant (Greene & Cresswell); $5k MDBC Rainfall Collector Network.

DISTRIBUTION OF TOTAL PROJECT OPERATING COSTS 2007-2008

Major expenditure items and allocation to core parties

	Expenditure Item
	ANU
	AU
	CUT
	CSIRO EM
	CSIRO 

LW
	GA
	NSW DPI
	PIRSA
	Total

	*Travel and publication
	
	
	
	
	6
	1
	
	
	7

	Total
	
	0
	0
	0
	6 SUM(above) 
	1
	
	
	7


Note: the funds available are inadequate, and should additional funds become available (eg through workshop funds), an expanded program of workshops will be undertaken.
Milestone details

	Deliverable
	details
	milestone date
	PI
	comments

	Journal papers, Technical Reports and 
	NAP projects
	Jun-07
	RC
	 Special issue, multiple authors

	 Open File Reports
	Project results
	on-going
	ALL
	 Papers generated from ALL milestones below.

	Papers presented at conferences
	IUGG
	Jul-07
	RC, DR
	

	   (SEE TABLE BELOW)
	ISF
	Jul-08
	ALL?
	

	 
	others as required
	on-going
	ALL
	 

	Groundwater models developed in 
	Bland Basin, NSW
	Jun-07
	ML
	

	 key NRM regions
	Hodgson Creek, QLD
	Jun-07
	RC
	input from MS, DR, QDNRM; MDBC case-study site

	 
	others as required
	on-going
	ALL
	linked to QDNRM and MDBC case-studies

	Geochemical/solute models developed
	effect of salinity on solute models
	Jun-07
	DR
	input from RC, DK

	 
	Bland Basin, NSW
	Jun-07
	DK/ML
	input from RC, DR

	 
	Hodgson Creek, QLD
	Jun-07
	RC/DR
	input from MG, MS, RC, QDNRM; MDBC case study site

	 
	Goondoola Basin, Moonie, QLD
	Jun-07
	RC/DR
	input from MG, MS, RC, QDNRM; linked to L. Balonne work

	 
	others as required
	on-going
	 
	linked to MDBC case-studies

	Rainwater chemistry database
	National collector network
	on-going
	RC
	$5k/a support from MDBC

	Rainfall:hydrograph analysis tools developed
	in house models
	Dec-07
	RC
	comparison to HARTT

	Look-up tables developed for physical parameters
	"granite" saprolite
	Jun-07
	KT
	kaolinite dominant

	 
	"basalt" saprolite
	Jun-07
	KT
	montmorillonite Dom.

	 
	"shale" saprolite
	Jun-08
	KT
	illite/smectite dom.

	Look-up tables developed for chemical parameters
	compilation of SAR, CEC
	Jun-07
	RC
	with DR

	 
	mineralogy effects
	Jun-07
	RC
	with DR

	 
	salinity effects
	Jun-08
	RC
	with DR

	Look-up tables developed for 
	existing data compilation
	Jun-06
	RC
	input from all

	 hydrogeological parameters
	additional data accumulated
	Jun-07
	RC
	linked to drilling program

	Look-up tables for physico-chemical parameters
	Combining the results from above
	Jun-07
	RC
	input from all

	3D hydrogeological frameworks
	Corangamite, VIC
	Jun-07
	JC
	external funding

	 
	others as required
	on-going
	ALL
	linked to QDNRM and MDBC case-studies


