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Project name:  
Aquifer Parameters 
Abbreviated title: 
Aquifer Parameters
Type of project
INDUSTRY

Program:  

4  (with some application to programs 1 and 2)

Themes:  

6 (Geophysical mapping and modelling in regolith terrains)
Project Leader:  
Anton Kepic

Start date and duration:  Jul 05 to Jul 06 (1 yr at this stage)
Participants:
 Curtin University, Geoscience Australia, Adelaide University, ANSTO

Brief project description: (in no more than 500 words address objectives, scope of work, knowledge to date, what is new, interactions with other projects) 
This project builds upon initial studies in projects 4.28 (Aquifer Parameters 2004-05) and 3.7 (Direct Seismic-Electric Layer Detection 2003-04), to use high-resolution ground geophysics (TEM, electrical resistivity tomography and seismic methods) for mapping aquifer properties such as depth to bedrock, water table and other geological controls on groundwater flow.  The previous year of project 4.28, involving the TAP Oil field trial demonstration, showed that seismic reflection provides reasonable depth and continuity information even in tricky conditions. Such information, together with data from NMR (water saturation versus depth), EKS (relative permeability) may be used as inputs to groundwater flow modelling.  

Numerical modelling of groundwater flow allows proper planning of dewatering for salinity control or mine/agricultural water use.  In addition, such models could be used by geochemists for exploration and environmental use (project 4.15 Salt and Metal Mobility, and Rural Towns in WA). Geophysical methods are routinely used in petroleum reservoir management, but not in groundwater. This is partly because there has been little geophysical input to determining aquifer parameters. 

Various geophysical methods will be trialled selectively with other Program 4 projects.  As some geophysical methods are very expensive (NMR and seismic reflection), the value of the information will need to justify the cost of the survey. An important aspect of the tests is to verify the accuracy of geophysical measurements.  However, another approach is to return to a simpler acquisition methodology such as single-channel seismic.  This type of data is obtained with GPR and in shallow marine work.  Whilst the data is of lower quality, we are not trying to image down to several kilometres (as in oil exploration) so such loss of quality may be quite acceptable for regolith mapping.  
Passive seismic refraction will also be tried in areas with existing borehole and other geophysical techniques to determine if this method can provide information on regolith thickness (joint activity between GA, AU and Monash University). This method is not a rapid assessment tool, but may provide regolith information between boreholes where point data is required. The trial areas will include current project areas within Project 4 (Bet Bet catchments, Burdekin, Riverland, etc).
Particular attempts will also be made to integrate on-going and new NRM PhD projects based at Adelaide University into P4 project activities. These projects are engaged in testing a range of aquifer parameter technologies with direct relevance to P4 activities. Specific efforts will be made to co-locate and integrated field study sites with student project activities. This should assist with comparing techniques and demonstrating the potential of new techniques. 
Another aspect is to test emerging technologies such as NMR and EKS for quantitative purposes.  If CRC LEME can complement existing techniques with seismic and NMR techniques, we will be the world leader in non-invasive technologies for assessing aquifers. 

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

· Test results included in NAP reports

· Journal/Conference papers

· Student Theses

· Intellectual property (data to physical parameters)

· Numerical models of groundwater flow in NAP/other projects

Milestones: (dates of significant events marking scientific progress)
· First tests of non-Numis NMR equipment
· Full line of EKS data rather than a few soundings

· Combined seismic reflection and ERT for groundwater (WA)
· Test of passive seismic technique in Victoria and SA

· Internal workshop to compare results from NRM ground techniques (end 2005)

-     Other to developed with NAP projects and Water Corp (WA)
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RESOURCES 2005-2006
STAFFING-FTEs 
(eg 0.50) for 2005-2006 (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

	Anton Kepic
	In-kind
	
	
	0.2
	
	
	
	
	
	0.2

	Andrew Fitzpatrick
	In-kind
	
	
	
	
	
	0.05
	
	
	0.05

	Paul Wilkes
	In-kind
	
	
	0.1
	
	
	
	
	
	0.1

	Brett Harris
	In-kind
	
	
	0.1
	
	
	
	
	
	0.10

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	TOTAL
	
	
	
	0.40
	
	
	0.05
	
	
	0.45


All LEME STUDENTS contributing to Project 2005-2006
	Students Name
	University
	PhD or Honours

	TBA
	CUT
	Honours

	Ferdinand Clement (not LEME)
	CUT
	PhD

	Mike Hatch
	AU
	PhD

	Camilla Sorenson
	Joint with Monash
	PhD

	Lachlan Gibbons
	AU
	PhD

	Tania Dhu
	AU
	PhD

	Sukiong
	AU
	PhD


PROJECT OPERATING COSTS  $K  2005-2006
	
	$K
	Source external funds

	CRC Opex funds requested
	$25K
	

	Committed (definite) external funds
	
	

	Total Project Opex
	$25K
	


	Possible additional external funds (for info)
	$15K+
	G-M Water

watr boao


DISTRIBUTION OF TOTAL PROJECT OPERATING COSTS 2005-2006
Show major expenditure items and allocation to core parties
	Expenditure Item
	ANU
	AU
	CUT
	CSIRO EM
	CSIRO 

LW
	GA
	NSW DPI
	PIRSA
	Total

	Data proc costs
	
	
	4k
	
	
	
	
	
	4k

	Software Lic/updates
	
	
	2k
	
	
	
	
	
	2k

	Borehole logging
	
	
	3k
	
	
	
	
	
	3k

	TEM/NMR field tests
	
	
	7k
	
	
	
	
	
	7k

	ERT field testing
	
	
	5k
	
	
	
	
	
	5k

	Passive seismic field trials (hire of equipment and T/A)
	
	
	
	
	
	4k
	
	
	4k

	
	
	
	
	
	
	
	
	
	

	Total
	
	
	21k
	
	
	4k
	
	
	25k


