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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) 
Over the period March 2004 to end June 2007, a number of strategic research projects are planned with co-funding from the Murray-Darling Basin Commission. These will facilitate interaction with eWaterCRC salinity projects. Four key areas of project activity are planned:

1. Catchment management  

a) LEME will carry out a proof-of-concept demonstration of the value that regolith geoscience (both geology and geophysics) makes to salinity management and catchment planning in erosional landscapes.  Particular focus will be given to: 

· develop techniques for mapping and predicting regolith thickness in erosional landscapes using topographic index-based approaches (MRVBF), gamma radiometrics, hydrogeology, regolith landscape and soils analysis;

· demonstrate the use of new products for mapping and prediction of salt stores in upland landscapes, particularly when linked to information on sub-surface salt stores, regolith thickness, and hydraulic conductivity. 
· Provide guidelines for the acquisition of biophysical data (regolith data and ground and airborne geophysics) in erosional landscapes;
· establish methods for deriving Hydro-geomorphic Unit (HGU) maps to aid salinity management at sub-catchment scales;
· add value to existing Groundwater Flow Systems (GFS) using existing and new datasets; 

These activities will be jointly undertaken by CRC LEME and DIPNR NSW (Salt Action team in Central-West NSW with Alan Nicholson). Project outputs will feed into long-term salinity management strategies in Central-West NSW, including recharge reduction strategies using targeted matrix farming. This project will interact with catchment planners.

b) Extrapolate regolith thickness maps developed in P4.23 HGU Central NSW, to the fracture rock aquifer systems in Central-West NSW (dependant on receiving appropriate additional funding from CMAs, DIPNR).

c) Assess the applicability of Stage 1 of the HGU proof-of-concept. This would review the availability of biophysical data in other trial catchment-to-coast studies, and then identify the added value that regolith thickness, salt store and catchment architecture can make to catchment-to-coast studies. 
d) Commence value-adding assessments on other catchment-to-coast trials, where: 
· there is limited sub-surface data and no funding for new data acquisition 
· there is significant pre-existing sub-surface data and likely additional funds available for acquisition of new data. 
e) LEME will provide assistance to a number of other active catchments involved in salinity prediction and groundwater mapping. This could be undertaken where there are on-going or planned LEME activities.

f) LEME will assist in developing communication products on the roles of regolith geology, geophysics, hydrogeology and predictive modelling.  

2.
Floodplain salinisation processes 
a) LEME will further assess the cost-effectiveness of airborne geophysics and regolith-landscape modelling for salinity studies on the Murray Floodplain. Areas will be chosen by consultation with MDBC, the Living Murray Initiative, Water for a Healthy Country, CMAs and other NRM agencies.

b) The value of regolith inputs to the analysis of hydrograph and watertable trends remain untested. Work by LEME within the Lower Balonne shows that catchment geometry and regolith materials is important in correcting hydrograph trend data, and in forecasting watertable trends. Such corrections have not yet been made in any hazard maps in Australia, and it is proposed to carry out semi-quantitative corrections in data-rich and data poor areas in Qld and Victoria.
c) It has been demonstrated in one sub-catchment in Victoria that the quality of DEMs significantly affects water table modelling (Heislers & Brewin, 2004). This issue is particularly important in floodplain landscapes. Further work is required to gauge the effects of different resolutions of spatial data in predicting watertable rises. This will be done by comparing outputs using LIDAR, 25m and 250m satellite DEM, and DEM from airborne geophysical surveys, in areas of the Murray and Lower Balonne floodplains.  
d) This activity will demonstrate the value of improved spatial information for evaluating the economic impact of some of LEME research – for example – the application of airborne geophysics and regolith geoscience in the Riverland area of South Australia . Research organizations and NRM agencies are under increasing pressure to show the benefit of their activities. We will track the effects of improved spatial information on the investment decisions of natural resources managers, by using Net Present Value (NPV), Return on Investment (RoI), Cost-Benefit Analysis, and other forms of impact assessments, with emphasis on LEME Riverland projects involving EM.   
3.
In-stream processes 

LEME is in the process of developing MOUs with CSIRO Water for a Healthy Country, and eWater CRC to support the Living Murray Initiative. This will strengthen the engagement with other groups developing NRM initiatives in the Murray-Darling Basin. Actual projects are yet to be scoped, however they will involve geomorphology/sedimentology of the floodplain and sub-surface architecture in relation to understanding of salinity processes on floodplains, and controls by regolith materials on surface-groundwater interaction and sub-surface flowpaths.  
4.
Salt Interception Investigations
This aspect will assess the value of in-river Nanotem conductivity mapping to optimise salt interception schemes. 
a) 
Nanotem in-river data is used to locate salt stores in riverbeds in the Mallee zone of SA and Vic). LEME co-developed and pioneered the use of on-river conductivity mapping in the River Murray. Issues remain with calibration, operating parameters, and interpretation.  It is proposed to work with key clients and Zonge Engineering to validate the technology. This may be accomplished through student projects within LEME.

b)
There is also a need to link Nanotem interpretations to geological and geophysical features of floodplains and regional aquifers. This is only achieved through cooperation with relevant agencies, but requires funding to link datasets all the different parts of the landscape.  
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