Cooperative Research Centre for Landscape Environments and Mineral Exploration 

PROJECT SUMMARY



HO-170105
Project No:  

4.46



(Issued by LEME Head Office)

Submitted by:
Tim Munday
Date submitted:  
25/9/06
Project name:  
Developing an enhanced understanding of the regional hydrogeology over the Gol Gol Lake and Swamps area using airborne electromagnetic data - informing the biophysical framework for work on the re-instatement of wetting and drying regimes and increasing biodiversity in the Murray River System
Abbreviated title: 
Gol Gol Lake and Swamp EM
Type of project

Industry

(Centre or Industry/Commercial):
Program:  

4. Salinity mapping and hazard assessment
Themes:  

6. Geophysical mapping and modelling in regolith terrains
7. Salinity systems in regolith and groundwater

Project Leader:  
Tim Munday
Start date and duration:  Sept 2006 (12 months)
Participants:
 CSIRO EM, LMD CMA


Brief project description: (in no more than 500 words address objectives, scope of work, knowledge to date, what is new, interactions with other projects) 
The floodplains of the River Murray are potentially a significant source of salt and other contaminants to the river, due to their role in intercepting saline groundwater discharge.  The role that surface water – groundwater interactions play in wetland soil and water chemistry and the resultant biotic responses is largely unknown. The connectivity of the surface water – groundwater systems will depend on the regional hydrogeology and wetland geomorphology, and will also be affected by management such as wetland wetting and drying cycles and groundwater interception.  Regional groundwater is highly saline, but also anoxic and reduced, potentially affecting wetland water quality and habitat.  The current lack of understanding of surface water – groundwater interactions in wetlands, particularly in relation to wetland water quality and its impact on ecology and biodiversity, is a significant shortcoming in our ability to assess / determine the most appropriate way of managing the wetlands of the lower River Murray, including the Gol Gol Lakes and Swamp in NSW. 
Appropriate tools and good biophysical data are critical in the protection of these important assets, including the Murray River water quality and riparian values, and the protection and management of the numerous wetlands that occur along its course. 

The proposed project will focus on using airborne geophysics, particularly electromagnetic techniques, allied with appropriate ground investigations as a means of gaining a greater understanding of the hydrodynamic processes and interlinked complexity of the natural wetlands of Gol Gol Lake and Swamp, and the Murray River in the Lower Murray of NSW. The products developed will directly support a number of high priority actions being undertaken by the Lower Murray Darling CMA, namely the management strategies concerning the protection of these wetlands, and the planning and possible extension of Salt Interception Schemes in the area.

Project Objectives:

Over the Gol Gol Lake and Swamp, the acquisition and interpretation of AEM data will provide baseline data on spatial patterns of salt storage from surface to a depth of >20m, recharge/discharge areas, groundwater conductivity variations and preferred flow paths. 

Specifically the project will develop and apply technologies for delivering:

· A better understanding of the distribution of near surface salt stores and materials over the lakes and swamps and assist in our to their relationship with in-river salinity

· The spatial extent of the flushed zone adjacent to the River Murray and major anabranches (see, for example, Figure 1 & 2)
· Maps detailing the spatial distribution of salt load in the floodplain sediments

· Information on apparent porosities of floodplain sediments and their variation with depth
· Maps on groundwater salinity in the saturated and unsaturated zones of the floodplain 
· Maps detailing areas of potentially higher transmissivity 
Deliverables (outputs) and expected impacts of research (outcomes): 

Outputs

We propose that, through the acquisition of appropriate airborne electromagnetic data linked to suitable ground investigations, this project would:

For Gol Gol Lake and Swamp

1. Reduce number of investigation wells required in order to inform design of groundwater management option(s), and provide for more targeted drilling reducing costs and environmental impacts, by providing an understanding of the distribution of near surface salt stores and materials in the lakes and swamps and their relationship with floodplain salinity in the Murray trench. 
2. Identify groundwater flow paths emanating from the regulated storages 
3. Map variations in groundwater conductivity

4. Map variations in aquifer porosity

Specific deliverables include:

1. GIS compatible map/grids and groundwater model compatible data layers detailing:

a. variations in groundwater salinity, 

b. sediment salt loads, 

based on the constrained inversion of AEM data 

2. Interim project report on AEM survey and interim products

3. 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.  

4. Conduct of a technology transfer workshop with project stakeholders

Outcomes

An understanding of spatial patterns of floodplain salinity and the River will deliver improved biophysical constraint for various salinity management initiatives being developed in the Sunraysia region. We anticipate that project outputs will assist in the maintenance and development of enhanced environmental values for the floodplain and river through a mix of management strategies. For the MM SIS and Kings Billabong areas the AEM surveys will inform more detailed design of both surface water and groundwater management options including reducing the risk associated with the location of production wells for the proposed groundwater management scheme(s) and determining the potential salinity impacts of surface water management options. For the Kings Billabong area, the survey will assist in the design and subsequent implementation of an environmental watering regime to optimize billabong health.

In addition, project outcomes will directly support the further development of a region-wide numerical groundwater modelling package capable of meeting the MDBC requirements for Salinity Register (A) assessments, given the current suite of tools all suffer from a lack of detailed understanding of floodplain processes and in particular the attenuation and release mechanisms of salt stores on the flood plain and the spatial variability of these processes. Confidence in the modelling environment is considered critical in both the design of salt interception infrastructure and the assignment of credits and debits to the MDBC salinity registers.

Milestones

	1. Service Agreement between CRCLEME and LMD CMA  

	Activity
	Milestone

	Service agreement signed by each party 
	30th Sept 2006

	2. AEM Survey contract agreed and survey planning initiated 

	Activity
	Milestone

	Vary contract with Fugro Airborne Surveys to acquire survey data over Gol Gol; survey initiated 
	30th June 2006

	3. Stakeholder workshop  &  definition of biophysical data products from AEM data

	Activity
	Milestone

	Workshop with LMD CMA and contractors  - convened by LMD CMA. Definition of strategy for the AEM data interpretation and agreement on biophysical outputs required from AEM interpretation 
	15th September  2006

	4 AEM data acquisition completed 

	Activity
	Milestone

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

	5. Collation of information to constrain AEM inversion 

	Activity
	Milestone

	Collation of constraint information for use in reprocessing of AEM data including the acquisition of additional shallow borehole induction logs 
	30th October 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 November 2006

	7. Workshop and Stage 1 completion 

	Activity
	Milestone

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


Reporting 
Progress reports are required on a quarterly basis.  These should specifically report on progress against milestones and any difficulties encountered, particularly when this is likely to impact on achievement of milestones or the success of the project.
An interim project report will be delivered after initial AEM data are received from the Contractor. A workshop will also be held with project partners. 

A final project report will be delivered in hard copy and digital form at the end of the project. A final workshop will be held with project stakeholders.  
Confidentiality requirements

None
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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.  
 

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

	Amanda Cornelius
	CRC
	
	
	
	0.05
	
	
	
	
	0.05

	Tim Munday
	IK
	
	
	
	0.05
	
	
	
	
	0.05

	Gophysicist
	IK
	
	
	
	0.25
	
	
	
	
	0.25

	TOTAL
	
	
	
	
	0.35
	
	
	
	
	0.35


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

	CRC Opex funds requested
	0
	

	Committed (definite) external funds
	$78.2
	LMD CMA

	Total Project Opex
	$78.2
	

	Possible additional external funds (for info)
	
	


DISTRIBUTION OF TOTAL PROJECT OPERATING COSTS 2006-2007
Show major expenditure items and allocation to core parties. This table is to revised if ‘possible additional external’ funds become definite ($K). 

	Expenditure Item
	ANU
	AU
	CUT
	CSIRO EM
	CSIRO 

LW
	GA
	NSW DPI
	PIRSA
	Total

	Travel/Accommodation
	
	
	
	8
	
	
	
	
	8

	Misc/ Reporting 
	
	
	
	2
	
	
	
	
	2

	AEM data acquisition/QaQc
	
	
	
	40
	
	
	
	
	40

	Ground calibration data acquisition /analysis
	
	
	
	10
	
	
	

	
	10

	Computing hardware 
	
	
	
	4
	
	
	
	
	4

	Software
	
	
	
	4
	
	
	
	
	4

	Misc operating
	
	
	
	10.2
	
	
	
	
	10.2

	TOTAL
	
	
	
	$78.2
	
	
	
	
	78.2


