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· Phase 1: July 04-June 05 Externally funded- *work will carry over into new financial year due to unavailability of ground geophysical equipment and access problems
· Phase 2a: Externally funded, draft contract with SBWB, negotiations to be completed by mid June 05
· Phase 2b: Centre funds requested.  A total of $25K Centre funds was earmarked for CUT to undertake ground geophysical survey in the Lower Burdekin under project P4.28 Aquifer parameters in 04/05.  This was not undertaken because of equipment unavailability.  A new request is made here for the same work to be carried out in 05/06.  Please note that SBWB monies currently being negotiated ($20k) are conditional on the CUT component of the project being delivered as part of a co-investment strategy.

· Phase 3: $440k NAP funds given to Burdekin Dry Tropics Board for aquifer and salinity characterisation in 05/06, based on an original submission by CSIRO and LEME. Both LEME and CSIRO have been invited to submit a detailed project proposal, and the clients understand that the nature of the proposed work is dependent on the results from phases 1 and 2
Participants: Phase 1: Geoscience Australia; Phase 2 and 3: GA and CUT
Brief project description: (in no more than 500 words address objectives, scope of work, knowledge to date, what is new, interactions with other projects) 
Salt water intrusion is a growing hazard in Australian coastal landscapes. The phenomenon is poorly understood, with few long-term hydrograph records in affected areas, and evidence of both anthropogenic-induced and natural saline groundwater intrusion. There is little understanding of sub-surface distribution of the salt-fresh groundwater interface, rates of groundwater movement, and rates of weathering in many coastal landscapes. The problem is acute in both urban and agricultural. 

The Lower Burdekin Delta in North Queensland, is the oldest irrigation area in Australia, and has some of the best time-series hydrograph data to evaluate salt water intrusion, which currently lies 11km inland, often within a few metres of the surface. In this area water management involves widespread groundwater pumping and irrigation, and artificial recharge of aquifers in the coastal zone. However management is hindered by the lack of a 3D understanding of aquifers and aquicludes, and a lack of understanding of the dynamics of groundwater movement and surface-groundwater interaction.  New geoscience insights are needed in these landscapes. 

In the Burdekin Delta, the Quaternary-Tertiary sedimentary sequence comprises both marine and terrestrial sediments, however no modern sedimentological approach has been used to interpret and correlate aquifers and aquicludes. Moreover, a high proportion of the Quaternary-Tertiary sediments in the delta appear to have undergone significant modification through weathering and diagenesis.  This has significantly decreased hydraulic conductivity in areas of the sub-surface, and makes difficult aquifer correlation (and the identification of ‘inter-connected zones of similar hydraulic conductivities’). CRC LEME brings a unique set of skills to tackle these problems.  A combination of sedimentological and weathering skills is required to derive a stratigraphy and regolith architecture, while electrical geophysics can map spatial variability in aquifers, and the distribution of saline groundwaters.

Of particular interest is the opportunity to study aquifers that have undergone salt water intrusion in the last 100 years. This may provide insights into water-rock interactions and a comparison with laboratory experiments. The observation of apparently ‘irreversible’ changes in hydraulic conductivities within arkosic aquifers may provide insights into water-rock interactions in other regolith aquifers associated with saline groundwaters in inland landscapes. 

This project is a small component of several large multi-disciplinary projects within the CSIRO flagship Water for a Healthy Country. The first phase of the project for late 2003-2004 is documented here. Phase 2 will depend on the results of phase 1. 

Phase 1

The initial work was a literature review of the Tertiary stratigraphy in the Burdekin Delta, and then assessment of the results of preliminary of geophysical surveys to map saline intrusion and groundwaters within a complex deltaic regolith environment. 

Phase 2

Develop a detailed plan for the geophysical mapping of aquifers and salt water intrusion. The second phase of the project may also examine water-rock interactions to assess damage to aquifers by seawater intrusion, and the rates of water-rock interaction.
The proposed work program would use the following methods (note that points 3 and 4 are yet to be finalised, depending on client requirements and equip availability).
Phase 2a

1. Ground resistivity surveys to map and assess the lateral and vertical continuity of aquifers and water quality variations within aquifers. This technique should enable us to resolve significant variations in aquifer materials in 2D sections through the main aquifers. It should also enable water quality variations within aquifers to be mapped, particularly in aquifers with relatively fresh groundwaters, as well as in areas of poorer water quality (eg salt water intrusion). This will entail using a multi-electrode system, to provide conductivity depth sections in selected sections through key points in the main aquifers.
2. Active gamma and neutron logging to gain detailed lithology, porosity and permeability data on aquifers in key boreholes. These measurements are required to calibrate the other ground geophysical techniques. This would be carried out by a contractor as GA is not allowed to directly handle active radiation sources.  Neutron logging measures water content and active gamma density of subsurface materials.  These methods would complement existing natural gamma and conductivity logs collected by the earlier study, and would be carried out on selected previously logged holes. These techniques should provide valuable information on variability of hydraulic conductivity in aquifers.

3. In-river or beside-river resistivity surveys to identify water loss and gain points to be identified beneath waterways. This will entail using a geophysical streamer towed behind a boat, or along the side of waterways. This survey is dependent on agreement being reached with a sister research organisation, and negotiations are on hold pending return of key researcher to Australia in June.

Phase 2b

1. Combined Electro-Kinetic Seismic (EKS) and Seismic reflection surveys to map variations in aquifer hydraulic conductivities.  EKS is an experimental method that has the potential to provide estimates of hydraulic conductivity variations along cross-sections. Surveys will be conducted on the same survey lines as the ground resistivity survey using prototype equipment from CUT and operated by CRC LEME. 
Phase 3

1. Phase 3 will most likely include the acquisition of additional ground or airborne geophysical surveys and some additional calibration drilling as well as regolith studies of aquifer systems. 
Deliverables (outputs) and expected impacts of research (outcomes): 

Phase 1
This externally funded work is still in progress.  It is to be completed in the new financial year.
Phase 2a

1. Ground resistivity surveys to map and assess the lateral and vertical continuity of aquifers and water quality variations within aquifers. 

2. Active gamma and neutron logging to gain detailed lithology, porosity and permeability data on aquifers in key boreholes.

3. In-river or beside-river resistivity surveys to identify water loss and gain points to be identified beneath waterways..

Phase 2b

1. Combined Electro-Kinetic Seismic (EKS) and Seismic reflection surveys to map variations in aquifer hydraulic conductivities.  

Present a report on work carried out to clients and stakeholders (NR&M; CSIRO; SBWB; CRC LEME). 

Outcomes of phase 2 of this project should provide a basis for assessing the suitability of further ground and airborne geophysics for mapping aquifers and saline groundwaters, and provide insights into the relative significance of marine, terrestrial and weathering influences on the Quaternary-Tertiary sediments of the Delta.
Milestones: (dates of significant events marking scientific progress)
Phase 1 (contract signed fully externally funded)
· Preliminary report detailing interim results of desk top study and drill log assessment completed as per initial project schedule
· Further ground geophysics data acquisition and associated technical report on Burdekin salinity and aquifer systems to be completed in the new financial year. Work held up by lack of available geophysics equipment for hire.
Phase 2 a (draft contract being negotiated by mid-June)
· Attend workshop with stakeholders and clients in Townsville
· Conduct geophysical field work late June through to late August 05
· A full technical report by end December 05. 

Phase 2 b (linked to 2a- dependent on granting of Centre funds for CUT ground geophysics)
Phase 3

· Follow-up proposal for further work (phase 3) to be prepared by end of August 05.

Confidentiality requirements

It is proposed to enter into a project agreement that will detail confidentiality and ownership of project data and will outline IP issues.

Date Endorsed by Executive and Approved by CEO;
22 June 2005

Date Endorsed by the Board:




8 July 2005
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.  
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STAFFING-FTEs 
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PROJECT OPERATING COSTS  $K  2005-2006
	
	$K
	Source external funds

	CRC Opex funds requested
	25
	CUT geophysics

	Committed (definite) external funds
	22
	NAP (est residual)

	Total Project Opex
	47

	


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

	Possible additional external funds (for info)
	20
	SBWB

	
	440
	BDTP

	
	
	


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

	Hire of geophysical equipment
	
	
	
	
	
	15
	
	
	15

	Air fares and T/A for fieldwork
	
	
	
	
	
	7
	
	
	7

	Seismic/EKS
	
	
	25
	
	
	
	
	
	25

	Total 
	
	
	
	
	
	
	
	
	47


