Cooperative Research Centre for Landscape Environments and Mineral Exploration 

PROJECT SUMMARY



HO-170105
Project No:  

4.45



(Issued by LEME Head Office)

Submitted by:
Tim Munday
Date submitted: 
2/6/2006


V2 - Updated TM/SG 20.9.06
Project name:  
Understanding spatial patterns and hydrodynamic processes of solute transport at the Stockyard Plains saline water disposal basin, Murray Basin, South Australia – the role of airborne geophysics. 
Abbreviated title: 
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Brief project description: 
Background
The pumping and disposal of saline groundwater from the margins of the River Murray in South Australia is an integral part of the Sate Government’s salinity management strategy. It is specifically aimed at reducing ground water levels and salt accession to the River Murray. Large volumes of saline water are typically disposed at the land surface in what are referred to as “saline-disposal basins”.  Although these disposal basins are now common, surprisingly little is known about their long-term efficacy or environmental effects. Issues of concern include salt leakage into underlying aquifers and ultimately into the river. Density gradients which often exist between disposal basins and regional groundwater systems can significantly alter the hydrodynamics beneath basins and further increase the salinity of deeper aquifers. Processes of convection may cause brines to mix over distances several orders of magnitude greater than by diffusion alone, with consequences for solute transfer to deeper aquifers. The effective management of extant basins and their potential for expansion requires a better understanding of these processes, supported by site specific field observations. 

This project focuses on analysis and interpretation of airborne (AEM) geophysical data acquired over the Stockyard Plains natural saline-water disposal basins located southwest of Waikerie, South Australia, with a view to determining the extent of saline plume migration and informing our current understanding of the hydrodynamics of saline groundwater disposal in the area. It also aims to understand the potential for extending disposal options in the vicinity of the existing basin by identifying areas where aquitards (the Blanchetown Clay) are present or absent. 
Project Objectives 

This project will, through the acquisition of appropriate airborne electromagnetic data linked to suitable ground investigations: 

1. Determine the depth, thickness and presence/absence of aquitards, specifically the Blanchetown Clay, in the region around the existing natural disposal basins at Stockyard Plains, and

2. Determine the extent and condition of the groundwater mound beneath the existing disposal basin.
3. Provide constraint on groundwater dynamics beneath the existing basins
Airborne geophysics, particularly airborne EM, has significant, though unrealised potential to inform our understanding of disposal basin hydrodynamics, as has been suggested at limited local scale by ground geophysics. This project will, for the first time, provide valuable scientific insight into the scale and magnitude of processes operating around a disposal basin as well as contributing practical information to the development of appropriate disposal basin strategies along the River Murray. 

Scope of work 

A two staged approach will be taken to achieve the stated objectives, and project staff will work directly with DWLBC and contractors in the development of appropriate project outputs and their validation

STAGE 1: Forward Modelling and HEM data Acquisition

1. Confirm through existing studies and research, consultation of extant data and knowledge the most effective airborne geophysical system to employ and appropriate survey parameters. 

2. Determine the economies of scale in the acquisition of AEM data for Stockyard Plain Disposal Basin and Stockyard Plain South Proposed Basin 

3. Develop optimised survey parameters for acquisition of AEM data against desired product needs for modelling. 

4. Prepare survey contract specifications, define deliverables and assess submissions from select contractors and provide formal notification to DWLBC on preferred system and contractor. 

5. Manage survey contract, and undertake a quality assessment and control of the derived geophysical data.  

6. Deliver conductivity-depth images (Grids) in a GIS compatible form.

7. Provide an interim report and presentation on the survey and initial products

8. Conduct of workshop to assess Stage 1 outcomes and agree on Stage 2.

STAGE 2: HEM Data Analysis, Interpretation and Reporting

1. Calibrate and test the AEM data. Appropriate calibration of the airborne electromagnetic data is critical to obtaining accurate conductivity-depth models. This is particularly so for helicopter frequency domain EM data where calibration and other errors can have a significant effect on the results of inversion.
2. Test constrained inversion procedures, appropriate for the targeted areas to define thickness and spatial extent of near surface aquitards. Check against available ground data. 

3. Apply operational constrained inversion routines on full data set for the disposal basin sites and deliver maps of the thickness and extent of the Blanchetown Clay 

4. Produce GIS and groundwater model compatible data layers from the geophysical data 

5. Interpret EM data for spatial extent and quality of groundwater mound beneath existing disposal basin. Document interpretation 

6. Compile and present a technical report on the methods used and products generated 

7. Present a workshop on project outcomes

Deliverables :

1. A GIS compatible map/grid of the thickness and extent of the near surface Blanchetown Clay layer based on the constrained inversion of AEM data 

2. A GIS compatible map/grid of the extent and quality of groundwater beneath the existing disposal basin and elsewhere in the survey area, based on the constrained inversion of AEM data.

3. Interim project report on AEM survey and interim products

4. Final project report detailing constrained inversion processing and interpretation procedures. The report will include a CD containing a digital copy of the report and digital map products in a GIS compatible form.  

5. Conduct of a technology transfer workshop with DWLBC

Outcomes
1. The project addresses a key strategies and actions River Murray Salinity Strategy, the Dryland Salinity Strategy, and the River Murray Catchment Water Management Plans. The application of airborne geophysical data as a means of better understanding the efficacy of disposal basins along the River Murray has considerable though unrealised potential, particularly when linked to on ground investigations. Outputs from this study will inform the South Australian saline-water disposal strategy which is currently being developed. 
Titles of proposed publications and journals where the papers will be submitted 

1. Airborne geophysical data for informing saline-water disposal strategies in the Murray Basin (Journal of Environmental and Engineering Geophysics) 

Titles of reports 

1. Constrained inversion of HEM data for informing the Stockyard Plains saline-disposal basin development strategy (January 2007)

Confidentiality requirements

Reports will be delivered to the SA Governments Department of Water, Land and Biodiversity Conservation. Permission for their wider publication will be sought from the department. 
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Activity and Milestones Schedule

The timetable for achieving the milestones is summarised in the following table:
	Activity and Milestones Schedule

	1. Service Agreement between CRCLEME and DWLBC  

	Activity
	Milestone

	Service agreement signed by each party 
	30h July 2006

	2. AEM Survey contract agreed and survey planning initiated 

	Activity
	Milestone

	Contract with Airborne Survey contractor agreed and survey initiated 
	31th October 2006

	3. AEM data acquisition completed 

	Activity
	Milestone

	AEM Survey for Stockyard area complete, Qa/Qc of preliminary survey data
	31st October 2006

	4. Definition of biophysical data products from AEM data

	Activity
	Milestone

	Agreement with DWLBC on biophysical data products 
	31st  September 2006

	5. Collation of information to constrain AEM inversion 

	Activity
	Milestone

	Collation of constraint information for use in reprocessing of AEM data 
	30th September 2006

	6. Assessment of final AEM data from Contractor 

	Activity
	Milestone

	Analysis of interim data from contractor and assessment of quality. Compilation of report and generation of CDI products
	30th September 2006

	7. Workshop and Stage 1 completion 

	Activity
	Milestone

	Conduct of interim workshop with DWLBC and decision on Stage 2
	10th October 2006

	8. Stage 2: Constrained inversion of AEM data 

	Activity
	Milestone

	Production of a GIS compatible map/grid of near surface aquitard thickness and extent 
	30 November 2006

	9. Validation of constrained inversion products

	Activity
	Milestone

	Validation of constrained inversion products against available ground and borehole data 
	20 December 2006

	10. Reporting and Workshop

	Activity
	Milestone

	Compilation of a Final Project Technical report and conduct of workshop with project partners
	30 January 2007


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

	Tim Munday 
	In kind
	
	
	
	0.10
	
	
	
	
	0.10

	Andrew Fitzpatrick 
	In Kind
	
	
	
	0.05
	
	
	
	
	0.05

	Geophysicist
	In Kind
	
	
	
	0.5
	
	
	
	
	0.5

	TOTAL
	
	
	
	
	0.65
	
	
	
	
	0.65


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

	CRC Opex funds requested
	0
	

	Committed external funds  
	$395K
	SA DWLBC


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

	Mike Hatch 
	AU
	PhD


DISTRIBUTION OF TOTAL PROJECT OPERATING COSTS 2006-2007
Show major expenditure items and allocation to core parties
	Expenditure Item
	ANU
	AU
	CUT
	CSIRO EM
	CSIRO 

LW
	GA
	NSW DPI
	PIRSA
	Total ($K)

	Field geophysics, sampling materials, lab analyses
	
	
	
	$3k
	
	
	
	
	3

	Travel
	
	
	
	$20K
	
	
	
	
	20

	Misc computing/modelling 
	
	
	
	$7K
	
	
	
	
	7

	AEM data acquisition,  Qa/Qc field studies
	
	
	
	$300K
	
	
	
	
	300

	Misc Operating
	
	
	
	$65K
	
	
	
	
	

	Total
	
	
	
	$395K
	
	
	
	
	$395K


