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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) 
This project will be a new initiative based on the current CRC LEME Project 3.15.  Drainage geochemical risk assessments will be expanded beyond their current focus in the Avon Catchment. The Engineering Evaluation Initiative is a program founded, supported and largely funded by WA government agencies (principally WA Ag Dep,  CALM) and relevant Catchment Authorities) to evaluate engineering options for environmental rehabilitations in agricultural areas subject to salinity risk. 
New initiatives for drainage geochemistry risk assessment will comprise four main foci (duration of three years FY 2005-2008):

1. Pilot geochemical evaluation of specific engineering projects

2. Assessment of potential trace-element risk risks
3. Geochemical risks to receiving environments

4. Active management of acid-trace element rich drainage waters

5. Project coordination
Details of focus and outputs
1. Pilot Geochemical Evaluation

Pilot drainage studies will focus on selected sites of the Engineering Evaluation Initiative Stage 2 (EEI-2):
a. Yenyenning

b. Yarra Yarra (specific site to be determined)

c. Two others - to be determined 

Outputs

i. Database of analyses of surface waters, drain waters and groundwaters

ii. Prediction of drainage water characteristics (geochemistry, pH) prior to drain installation based on groundwater hydrogeochemistry, soil pit geochemistry, regolith and basement geology, and geochemistry of proposed receiving environments.

iii. Prediction of geochemical risk to receiving environments and recommend management options based on ii above. 
iv. Observation of pilot drain geochemistry if drain installed (validation of predictions)

2. Regional Geochemical Risk Assessment

Regional geochemical surveys at a scale commensurate to that undertaken in Phase 1, Avon River Geochemical Risk Assessment (2005).  New catchments to include:

a. Yarra Yarra

b. Moore River (to be defined by consultation)

c. Upper Blackwood (to be defined by consultation)

d. South Coast (to be defined by consultation)

Outputs

i. Review of existing data on acid groundwater trace element geochemistry, soil types, regolith architecture, trace element analysis, flow regimes and, remote sensing data.  

ii. Geochemical reconnaissance (similar to current Avon study) of existing drains, ground and surface waters

iii. Modelling in support of regional water balance assessments (part of EEI 2) using methods established for the CSIRO-EEI Avon Drainage Modelling project.

iv. Identification of knowledge gaps and additional data requirements needed to complete regional-scale geochemical risk assessment.

v. Additional data collection: data required to fill knowledge gaps identified in Output iv, sampling and detailed geochemical analysis of ground waters and drainage waters, and mineralogical analysis of drainage material (especially Fe precipitates). 

vi. Identification of potential geochemical hazards and risks.
3. Geochemical risks of receiving environments 

This project will complement assessments in receiving environments being undertaken in the Avon Drainage, as part of Stage two of the current Avon EEI/CRC LEME project. The aspect will focus on:

a. playas and other natural wetlands, 

b. surface waters (rivers, creeks)

c. engineered wetlands and disposal basins (Morowa, Bodallin)

Our project will provide assistance with site selection, and forge research partnerships with CALM and other partners, focussing on key receiving environments.  Priory will be given to existing or proposed community drainage projects.  

Outputs

i. Determination of trace-element and heavy-metal loadings to receiving environments from drains

ii. Prediction of trace-element and heavy-metal behaviour in receiving environments (proportion of material that remains in solution, as distinct from precipitation and incorporation into sediments).

iii. Geochemical speciation of trace-element and heavy-metals in receiving environment sediments.

iv. Determination of scenarios where sediment-bound trace elements and heavy metals may be re-solubilised and re-enter the aqueous phase

v. Determination of long-term acid buffering capacity of alkaline receiving environments, and estimation of  useful life for acid drainage disposal

vi. Management options for minimising risks of trace elements in receiving environments

4. Active management

This project will be developed after year two of the current EEI project and is planned for year 2 of the EEI-2 Project.  Effective management can only be developed after the water geochemistry and risks have been assessed.
Outputs

Demonstration of active and passive management options for acid drainage with partners

5. Project coordination

A project of this magnitude requires a WA-based project manager, to coordinate day-to-day activities of scientific and community partners, including fieldwork, sampling, community liaison, data management. The project will be managed by Dr Brad Degens WA Department of Water
Outputs

EEI-2 Reporting 

Research Management

Project Communication

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

See outputs above
Outcomes

· Evaluation of drainage through careful assessment of risk, opportunities and the determination of effective management systems.  

· Enable NRM regions and stakeholder groups to develop a consistent approach to catchment and regional drainage, with minimal off site environmental impact.
Publications and Reports

1. Refereed Journals
Project in early Stages to be defined
2. Reports
Analysis and interpretation of geochemical risk Yarra Yarra catchment (LEME Open File Report)
Analysis and interpretation of geochemical risk Yenyenning catchment (LEME Open File Report)

Blackwood and South Coast and Receiving Environment geochemical Risk assessment (LEME Open File Report)

Regional Evaluation of Geochemical Risks for the Blackwood Catchment and a Coast Catchment and management implications based on geochemical modelling outcomes - Final Report (LEME Open File Report)

3. Conferences-Seminars
Rogers et al (2006) Australian Earth Science Congress ‘Acid drainage geochemistry Risk Assessment’ (invited paper)

Rogers (2006) WA acid drainage geochemistry UWA seminar

ISF 2008 Adelaide.  Provcisional paper title: Acid saline drainage risk assessment and management
Case studies to be included in the planned Thematic Volume ‘Inland Acid Sulfate Soil Systems’ Fitzpatrick, R. (Ed)

Milestones: (dates of significant events marking scientific progress)
	Milestone
	Description
	Date

	1
	Project sign-off, contractual arrangements completed
	31 Jan 2006

	2
	YY Contract – Analysis and interpretation of geochemical risk completed (delivery as component of consultant contract report)
	30 April 2006

	3
	YaYa Contract – initial team meeting with consultant. Outline subproject requirements
	1 March 2006

	4
	Yarra Yarra - Existing geochemical data collated and reviewed. Interim report submitted.
	30 June 2006

	5
	Catchment 3 and 4 Contract – initial team meetings with consultants. Outline subproject requirements
	1 July 2006

	6
	REVIEW MEETING -review existing data and identify additional information needs for Yarra Yarra
	30 July 2006

	7
	YaYa Contract - Analysis and interpretation of geochemical risk completed (delivery as component of consultant contract report)
	30 Sept 2006

	8
	Catchment 3 contract - Analysis and interpretation of geochemical risk completed (delivery as component of consultant contract report)
	31 Dec 2006

	9
	Catchment 4 contract - Analysis and interpretation of geochemical risk completed (delivery as component of consultant contract report)
	31 Dec 2006

	10
	Yarra Yarra - Additional in-fill water geochemistry data collected and analysed. Interim report submitted.
	31 Jan 2007

	11
	REVIEW MEETING - team meeting to review data, identify remaining information gaps and commence risk assessment for Yarra Yarra; review existing data and identify additional information needs for Blackwood and South Coast; review receiving environment geochemical data.
	30 May 2007

	12
	Blackwood and South Coast + Receiving Environment (RE) Geochem Risk Evaluation - Existing geochemical data collated and reviewed. RE geochemical sampling and analysis completed for Yarra Yarra, Avon Combined interim report submitted.
	30 June 2007

	13
	Yarra Yarra - Regional evaluation of geochemical risks for the Yarra Yarra catchment and management implications for drainage based on geochemical modelling outcomes - Final Report submitted
	31 Dec 2007

	14
	Blackwood and South Coast - Additional in-fill data collected and analysed. Interim report submitted
	30 May 2008

	15
	Receiving Environment (RE) Geochem Risk Evaluation : Geochemical risk assessment of acid waters in receiving environments and management implications based on geochemical modelling outcomes - Final Report submitted
	30 Sept 2008

	16
	Blackwood and South Coast : Regional Evaluation of Geochemical Risks for the Blackwood Catchment and a Coast Catchment and management implications based on geochemical modelling outcomes - Final Report submitted
	30 Dec 2008
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RESOURCES 2006-2007
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(eg 0.50) for 2006-2007 (minimal fractional contribution should be 0.05)
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	0.20
	0.30
	
	
	
	0.50


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

	
	
	


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

	CRC Opex funds requested
	50
	

	Committed (definite) external funds
	175,782
	WA EEI

	Total Project Opex
	225,782
	


	Possible additional external funds (for info)
	
	


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

	Geochemical Modelling (salary)
	
	
	
	
	
	
	
	
	

	Analytical Technical Assistant (ICP-MS)-Fee for service
	
	
	
	
	
	
	
	
	

	Analysis (Anions, mineralogy)- -Fee for service
	
	
	
	
	
	
	
	
	

	Field Sampling consumables
	
	
	
	
	
	
	
	
	

	Field work (vehicles, accommodation, airfares
	
	
	
	
	
	
	
	
	

	Review meetings x 2
	
	
	
	
	
	
	
	
	

	CALM Wetlands Assessment 50K
	
	
	
	
	
	
	
	
	

	Avon Catchment Assessment 100K
	
	
	
	
	
	
	
	
	

	Total
	
	
	
	40,000
	185,782
	
	
	
	225,782


