SCHEDULE 1  - CRC LEME COMMONWEALTH AGREEMENT
ACTIVITIES OF THE CENTRE

The Centre’s activities are organised into four inter-dependent research programs, an education and training program, and appropriate corporate governance.   This structure is designed to produce interdisciplinary knowledge of Australia’s regolith environments, to package this knowledge in readily useable forms and ensure that it is transferred into practice in the minerals industry, environmental management and for university and technical education in these fields.

· PROGRAM 1: REGOLITH GEOSCIENCE

· PROGRAM 2: MINERAL EXPLORATION IN AREAS OF COVER

· PROGRAM 3: ENVIRONMENTAL APPLICATIONS OF REGOLITH GEOSCIENCE

· PROGRAM 4: SALINITY MAPPING AND HAZARD ASSESSMENT

· EDUCATION AND TRAINING PROGRAM

The Program Leader positions have been filled through an internal selection process on an interim basis.  This was done in the interests of establishing the renewed Centre with a smooth transition from the previous arrangements.  The requirements of each Program Leader position will be re-assessed and filled on a long-term basis during the first 12 months of operations, including through external appointments where appropriate.

Definition of the term “regolith”
The term regolith refers to the entire unconsolidated or secondary recemented cover that overlies more coherent bedrock and that has been formed by weathering, erosion, transport and/or deposition.  The regolith thus includes soils, sands, alluvium, colluvium, saprolites, organic accumulations and weathered basement rocks, as well as the ground water that is commonly present in these materials. 

OBJECTIVES OF THE CENTRE

· Provide the mineral industry with world leading capabilities leading to breakthroughs in exploration in Australia’s extensive areas of cover.

· Produce the essential multidisciplinary knowledge of Australia’s regolith environments / areas of cover, to package this knowledge in readily useable forms, and ensure that it is transferred into practice in the minerals industry and environmental management.

· Provide high quality, geoscience-based education for those entering the minerals industry, landcare and environmental realms and to provide continuing education for those already involved.

· Inform and guide decision-makers in the Federal and State policy arenas about the relevance and contribution to Australia’s future of the Centre’s research.

Comment on resourcing of Programs
At the commencement of Year 1, the Centre’s new research programs come into being.  Under the CRC Program rules for a renewing Centre, Year 1 replaces Year 7 of the previous CRC.  Remaining priority deliverables will be carried out during the new Year 1 alongside the new commencing activities.  In this regard, Year 1 is a transitional year.  Accordingly, our staffing lists show this.  The cash-funded staff lists for Year 1 and for Years 2 to 7 (Typical Year) are shown separately for each Program.  The in-kind staff lists for each Program apply to all seven years.

The resources put into each Program for Years 6 and 7 will be driven by the remaining milestones to be determined by the Governing Board.  The total resources in these two years will be partly based upon success in the planned growth of user funds as input to the Centre as the CRC Grant funds ramp down.

RESEARCH PROGRAM 1: REGOLITH GEOSCIENCE

Program Leader: Dr R R Anand

This program produces generic science from which the other programs will draw.

Objective:  

To determine the nature and timing of the principal events of regolith formation and evaluate the outcomes of the processes of weathering, erosion, deposition and the physical and chemical transformation so triggered.  

The scientific problems to be tackled:

Generic to both mineral exploration and the environment:

· Many of the fundamental controls on formation of the Australian regolith are still poorly understood.

· Clues to the history of the exposed continental areas are recorded in the sedimentary successions in the basins, but have been little studied

· Dating of the principal events in the evolution of the regolith is rudimentary yet is fundamental to interpretation.
· There is a substantial need for continued three-dimensional knowledge and understanding of the regolith in areas of key interest in mineral exploration and/or landcare, as yet unstudied.
In terms of mineral exploration:

· The relationships between weathering events, dispersion processes and geochemical expression of mineralisation remain largely empirical.

· The conditions under which concealed mineralisation has a detectable response in cover sequences are poorly known.

· There is a need for far better understanding of active chemical and mineralogical processes in the formation of geochemical anomalies.

· The influence of regolith properties on geophysical signals from concealed ore deposits is poorly known and is critical to interpretation.

· The full potential of geophysical techniques for three-dimensional mapping of the regolith has yet to be developed.
· Hydrological processes need to be added to three-dimensional regolith reconstructions and models.
Strategy:
The Australian regolith is the product of the processes of weathering, erosion, deposition, and physical and chemical transformation.  It reflects a complex interplay of the forces of tectonism (including plate tectonics), eustatic sea level oscillation and climate that has occurred since the Late Palaeozoic.  These forces have been and are moulding the continent.  They have left a mosaic of landforms, residual regolith and sediments, commonly with features having very different ages of inception occurring within a few tens of metres of each other.  Proper understanding of the regolith and the signals it contains about mineralisation can be properly understood only if account is taken of the relative significance of these forces, the dates of the principal events and the processes they have triggered.  There is a need to determine:

· Changes in tectonism, eustasy and climate, and their effects on landscape and regolith evolution through time.  The (mostly) onshore Permian to Cainozoic sedimentary successions are keys to determining their effects and significance in weathering, erosion, deposition and diagenesis of residual and sedimentary regolith.

· The distribution, stratigraphy (including sequence stratigraphy and biostratigraphy), and sedimentology of these successions.

· The length of time over which regolith formation and subsequent modifications have been active.

· The effects of environmental change on regolith properties, including mineralogy and chemical composition.

· The processes of geochemical dispersion from mineralisation, including mechanical, chemical (hydromorphic and biological) and gaseous mechanisms, and their variation over time.

· Numerical modelling of hydrogeological processes and chemical dispersion.

· The role of biota and organic materials, and their impact on regolith formation.

· The nature and relative magnitude of these mechanisms in different environments, both past and active.

· The influence of regolith properties on geophysical signatures from buried mineralisation

Research Goals:

Effective solution of the issues posed by residual and sedimentary regolith in mineral exploration and environmental geoscience requires the sound understanding of the history of the land surface and past and present processes that have led to its development.  The new Centre will make a major contribution through research in three Sub-programs aimed respectively at establishing (i) the fundamental parameters of regolith geology of key locations, (ii) the distribution and characteristics of different regolith units and (iii) the principal processes involved in regolith formation and geochemical dispersion.  These Sub-programs will set the framework for developing the understanding necessary for successful mineral exploration under cover (Program 2) and the application of regolith process to gain solutions to environmental issues (Program 3), and salinity mapping and hazard assessment (Program 4).

Sub-program 1.1:  Regolith dynamics

The objective of projects in this Sub-program is to develop the fundamental parameters of regolith geology in selected new regions.  The projects will aim to establish the stratigraphy of the residual and sedimentary regolith of these regions and encapsulate this in a series of models that portray the dynamics of their formation and evolution.  The sub-program will also endeavour to apply the latest dating procedures to establish the chronology of events to assist in establishing not only the conditions under which regolith formation and associated geochemical dispersion have taken place but also the timing.  

Specific objectives include:

· Mapping of relict and modern land surfaces and their associated regolith since the Late Palaeozoic in critical areas such as the Yilgarn and Gawler Cratons, Patterson Province, Musgrave Block, western Lachlan Fold Belt, Broken Hill district, parts of the Tanami Block, Pine Creek Geosyncline and marginal basins.

· Establishing sedimentary and hydrological pathways in Late Palaeozoic to Recent fluvial, lacustrine, aeolian, marine and colluvial sedimentary successions.  Separation of features related to the provenance (derivation) of sediments from those imposed by later events is critical to identification of signals related to concealed mineralisation. 

· Construction of a well-dated chronology of landsurface changes and rates of change, including geomorphology, weathering, palaeosol development and sedimentation, using all available means of dating. 

· Construction of four-dimensional models that account for the dynamics of basin, fluvial, aeolian and colluvial systems through time as a contribution to establishing changes in weathering conditions.
Initial Projects:

1.
Thematic volume: Regolith-landscape evolution across Australia.

2.
Mapping, weathering and regolith-landscape evolution of selected areas in critical regions such as the Yilgarn and Gawler Cratons, Broken Hill district, Cobar district, Curnamona Province, Musgrave Block, Tamami Block, Dundas Tableland, Patterson Province and Pine Creek Geosyncline. 

3.
Geochronology and quantitative models of landscape evolution and regolith dynamics.

4.
Dynamics, distribution and diagenesis of sediments in selected regions of Australia.

Sub-program 1.2: Regolith characterisation

The mineralogical, chemical and physical properties of regolith materials strongly influence the nature of their geochemical and geophysical characteristics.  This has considerable bearing both on the potential signatures of concealed mineralisation or bedrock units that may be apparent in or through the regolith, and on the use of geophysical techniques in particular for mapping the regolith in two or three dimensions.

Objectives include:

· Chemical, mineralogical and physical characterisation of residual and sedimentary regolith to establish the fundamental criteria that affect the geochemical and geophysical signatures of concealed mineralisation and bedrock geology.

· Application of traditional and novel airborne sensing methods, such as radiometric, magnetic, electromagnetic, hyperspectral, acoustic and digital terrain techniques, in the mapping and characterisation of regolith.
Initial Projects:

1.
Thematic volume: Mapping of regolith in three dimensions.

2.
Characteristics of regolith materials, soils and groundwater.

3.
Development of procedures for logging of regolith in geological drilling..

4,
Development of geophysical techniques for regolith distribution (surface and sub-surface) and properties (eg. mineralogy) of regolith.

Sub-program 1.3: Regolith processes

The principal processes of weathering and geochemical dispersion are understood on an empirical basis, but are not quantified or easily modelled.  The research will address the dynamics of these processes, which include clastic, hydromorphic (chemical), gaseous and biological mechanisms.  Particular emphasis will be placed on those currently active that may contribute to the formation of surface responses to buried mineralisation.  In sedimentary terrain, the relationships between geochemical dispersion, sediment type, sediment age and post-depositional environment are poorly understood, but are fundamental to predicting the nature of dispersion, if any, into barren sediments overlying mineralisation, and hence the potential effectiveness of specific exploration procedures.  

Objectives include:

· Establishing the principal weathering processes through time, based on evidence for environmental conditions operating at and since formation.  This research may require assessment of relevant palaeoclimatic, tectonic and eustatic conditions in Australia and account for climatic, atmospheric and biological factors for which present analogues may be tenuous or absent.

· Establishing the impact of weathering and diagenesis on the composition of the basement and sedimentary rocks.

· Determination of the principal mechanisms of geochemical dispersion that have operated during regolith formation and modification.  

· Establishing the distribution and conditions of formation of inland acid sulphate soils.  There is no national inventory of the occurrence of such soils, despite their significance to rising saline water tables and regolith geochemistry, and associated consequences for mineral exploration and land degradation.
Initial Projects:

1.
Role of biota in regolith formation and geochemical dispersion.

2.
How geochemical anomalies (in the context of mineral exploration) form and procedures for detection.

3.
Weathering, diagenesis, landscape and groundwater processes in regolith formation.

4.
Distribution, genesis and significance of inland acid sulphate soils.

Staffing:

(a)
Program 1.  In-kind contributed research staff, their organisation and percent participation, applies to Years 1 to 7.

	Name
	Contributing organisation
	%

	Chan
	AGSO
	50

	Craig
	AGSO
	50

	Pain
	AGSO
	20

	tba: aqueous geochemist
	ANU 
	100

	Chappell
	ANU
	50

	Chopra
	ANU
	20

	tba: geomorphologist
	ANU
	40

	Opdyke
	ANU
	20

	Postdoctoral Fellow
	ANU
	25

	Pillans
	ANU
	50

	Spooner
	ANU
	25

	Anand, Program Leader
	CSIRO
	80

	Butt
	CSIRO
	15

	Cornelius, M
	CSIRO
	10

	Gray
	CSIRO
	30

	Lintern
	CSIRO
	25

	Phang
	CSIRO
	40

	Robertson
	CSIRO
	25

	Scott
	CSIRO
	10

	Tapley
	CSIRO
	30

	Davies
	CSIRO
	20

	Fitzpatrick
	CSIRO
	25

	Herczeg
	CSIRO
	30

	Merry
	CSIRO
	20

	Rogers, S
	CSIRO
	20

	Collins
	Curtin
	10

	Fagan
	Curtin
	10

	tba: geophysicist
	Curtin
	15

	Kepic
	Curtin
	20

	Nemchin
	Curtin
	30

	Watling
	Curtin
	5

	Crooks
	PIRSA
	10

	Keeling
	PIRSA
	80

	Mauger
	PIRSA
	80

	Rogers, P
	PIRSA
	100


	Name
	Contributing organisation
	%

	Sheard
	PIRSA
	30

	Stamoulis
	PIRSA
	50

	Bone
	AU
	10

	tba: geochemist (Jan 2002)
	AU
	20

	tba: geophysicist (Jan 2002)
	AU
	20

	Heinson
	AU
	10

	James
	AU
	10

	Schmidt-Mumm
	AU
	10

	Chen
	UC
	20

	tba: regolith scientist (Jan 2002)
	UC
	20

	tba: GIS scientist
	UC
	15

	Taylor
	UC
	25

	  Total
	
	1430


(b) (i)
Program 1 - Year 1.  Cash funded research staff, their organisation, percent participation and funding source.

	Position
	Level
	Name
	Employer
	%
	Funding Source

	Regolith dating
	D
	Pillans
	ANU
	50
	CRC

	Mineralogist (to 30.8.01)
	B
	Le Gleuher
	ANU
	15
	Industry

	Geophysicist (to 24.8.01)
	A
	Papp
	ANU
	10
	CRC

	Regolith geologist
	B
	Aspandiar
	Curtin
	30
	CRC

	Regolith geologist
	B
	Hill
	UC
	40
	CRC

	Exploration geochemist
	C
	Skwarnecki
	UC
	30
	CRC

	Geochemist
	Bd3L7
	de Caritat
	AGSO
	20
	CRC

	Sedimentologist
	CSOF7
	Killick
	CSIRO
	50
	CRC

	Regolith geologist
	CSOF3
	Britt
	CSIRO
	50
	CRC

	  Total
	
	
	
	295
	


(b) (ii)
Program 1 - Years 2 to 7 (Typical Year).  Cash funded research staff, their organisation, percent participation and funding source †
	Position
	Level
	Name
	Employer
	%
	Funding Source

	Mineralogist
	C
	tba
	ANU
	100
	CRC

	Regolith geoscientist
	B
	tba
	ANU
	40
	CRC

	Regolith dating
	D
	tba
	ANU
	50
	CRC

	Exploration geochemist
	D
	tba
	Curtin
	20
	CRC

	Geophysicist
	D
	tba
	Curtin
	30
	CRC

	Regolith geologist
	B
	tba
	Curtin
	30
	CRC

	Exploration geophysicist
	C
	tba 
	AU
	30
	CRC

	Regolith geologist
	C
	tba
	AU
	100
	CRC

	Regolith geologist
	B
	tba
	UC
	40
	CRC

	Geochemist
	Bd3L7
	tba
	AGSO
	20
	CRC


	Position
	Level
	Name
	Employer
	%
	Funding Source

	Regolith geol/sedimentologist
	CSOF7
	tba
	CSIRO
	50
	CRC

	Hyperspectral geologist
	CSOF7
	tba
	CSIRO
	50
	CRC

	Economic geologist
	CSOF7
	tba
	CSIRO
	30
	CRC

	GIS Scientist
	CSOF5
	tba
	CSIRO
	50
	CRC

	Microbiologist
	CSOF5
	tba
	CSIRO
	80
	CRC

	Mineralogist
	CSOF6
	tba
	CSIRO
	20
	CRC

	  Total
	
	
	
	740
	


† Filling of the positions in Table (b)(ii) will be subject to the Centre’s selection process after operations commence.  Accordingly, individual names of people are not listed against the positions.

Funding of staff in Years 6 and 7 will be subject to review, taking into account ramping down of the CRC Grant and the planned growth of funds from users.  

(c)
Program 1.  Technical and support staff


Year 1






180%


Year 2 - 7 





to be established

(d)
Program 1.  Total Staff all sources


Year 1






19.05 FTEs


Year 2 - 7





21.70 FTEs

OUTPUTS AND OUTCOMES

· Greater essential knowledge of the history of landscapes through dating, geological integration of regolith landform evolution and basin stratigraphy, and knowledge of the processes involved.

· Improved capabilities for mapping the regolith in three dimensions.

· Improved methods of determining regolith properties and their influence on geochemical and geophysical responses of buried mineralisation.

· An objective evaluation of active geochemical dispersion mechanisms.

· Improved understanding of the regolith-landform processes and controls on the development of saline groundwaters.

MILESTONES

First three years

· Publish “Regolith geology of the Yilgarn” by December 2002.

· Publish “Regolith-landscape models with case histories - Australia” by December 2002.

·  Publish “Manual on three-dimensional mapping of the regolith” by December 2002.

· Publish " Manual on soils for geologists" by June 2002.

· Publish " Manual on calcrete" by June 2002

· Develop multidisciplinary research teams involving staff from several Core Parties and/or Supporting Participants and Associates.

· Development of regolith-landscape models for key areas in selected regions such as western NSW, Gawler Craton, Curnamona and Cobar Provinces.

· Initiation and delivery of results on dynamics, distribution and diagenesis of sediments in selected regions. 

· Determination of the chemistry and biological processes leading to the formation of Au in calcrete anomalies.

· Dating of secondary minerals, regolith and landsurfaces in selected areas. 

Longer term

· Development of new dating techniques for regolith and landform units.

· Development of geophysical techniques for determining regolith distribution and properties of regolith

· Development of procedures for logging of regolith for application to drilling.

· Development of quantitative models of regolith-landscape evolution and regolith dynamics in critical areas.

· Establishing the distribution and conditions of formation of inland acid sulphate soils.

· Evaluate the role of biota and organic materials for regolith formation and geochemical dispersion.

· Determination of principal mechanisms of active geochemical dispersion that may have operated during regolith  formation and modification.

· Synthesise knowledge gained in the application of regolith geoscience to mineral exploration and environmental problems, and release this information in a variety of formats to make it widely available.

RESEARCH PROGRAM 2: MINERAL EXPLORATION IN AREAS OF COVER

Program Leader: Dr C R M Butt

Objective:
To optimize mineral exploration practice by utilising an improved understanding of the processes that modify primary geological, geochemical and geophysical signatures in the regolith environment and the development of remote, field and laboratory scale technologies for identifying concealed ore deposits.

Scientific problems:

· New mineral discoveries and development are crucial to continued generation of national wealth, but the greatest potential for further discoveries lies in the 70% of the country that has a regolith cover of intensely weathered rock and/or transported overburden and/or continental sediments.

· This cover hinders exploration for most of Australia’s mineral commodities, including base, precious, rare and ferrous metals, diamond-bearing host rocks and mineral sands.

· The residual regolith has complex and overprinted geochemical and mineralogical characteristics and physical properties that greatly hinder the application of standard geological, geochemical and geophysical exploration techniques. 

· The overlying sediments may completely obscure all evidence of mineralisation, or contain clues that could lead to discovery.  In some places, the regolith or the cover sequences may themselves be mineralised.

· Successful exploration requires sophisticated and integrated interpretation of geology, geochemistry, geophysics and remote sensing.

· The increasing difficulty and cost of exploration in areas of deep weathering and/or cover demand more effective exploration tools. 
Strategy:

The research will aim to increase exploration success by exploiting a better understanding of the manner in which ore systems of all types have been affected (or formed) by weathering, and how this is expressed in terms of regolith properties.  

Projects within the program will integrate a variety of disciplines, including remote sensing, mineral mapping, geomorphology, regolith geology and geophysics, with weathering-, isotope- and groundwater-geochemistry.  This information will then be used to develop technologies for the detection of major buried or blind ore systems, ranking and prioritisation of anomalies and better definition of drill targets.  Inherent in this process is an assessment of exploration procedures and their limitations.

Sub-program 2.1:  Exploration in deeply weathered areas:  surficial sediments absent or thin

This sub-program will concentrate on developing exploration procedures for areas where the residual regolith occurs at surface or is concealed by shallow (i.e., less than about 40 m) transported overburden. Projects in this sub-program address problems posed both by the in situ regolith and the overburden - and for the latter investigate techniques that utilise or ‘see through’ the cover sequences.  Many areas targeted by this sub-program have been subjected to considerable exploration activity over the past two decades, principally for gold.  Nevertheless, considerable potential remains because: 

· Some highly prospective regions, (eg Gawler Craton, Patterson Province, Musgrave Block, western Lachlan Fold Belt, Broken Hill district, Tanami Block), have very complex regolith-landform characteristics and/or are difficult to access.

· Exploration has focussed on certain commodities or deposit types (e.g., Au, Au-Cu in the Gawler Craton), to the exclusion of most others.

· Not all exploration has been well executed, due to poor understanding of the relationships between regolith-landform and geochemistry, and their exploration consequences.

· Exploration techniques have been inappropriately applied, for example, through misidentification of transported overburden as residuum, and vice versa, or through a misunderstanding of dispersion processes.

Objectives include:

· Obtaining high quality baseline geoscientific data to reduce exploration risk in priority areas building geochemical, mineralogical, petrological and geophysical datasets, e.g., from drilling, coupled with detailed orientation surveys.  

· Determining appropriate exploration strategies for key regions and terrains.

· Resolving generic problems associated with specific exploration techniques or commodities.

· Determining key factors relevant to the formation,  exploration and exploitation of secondary ore deposits.

Sub-program 2.2:  Exploration in areas having moderate to thick sedimentary cover

The presence of extensive sedimentary sequences in shallow basins and basin margins represents a major challenge to exploration in regions of high mineral potential.  The sediments may overlie either fresh or weathered basement rocks, and both may subsequently have been altered by diagenesis or weathering; they may themselves also be mineralised.  There may also be a cover of more recent transported overburden of largely continental origin.  Many exploration problems posed by such terrains are similar to those addressed in Sub-program 2.1, but are exacerbated by the thicker sediments.  Post-depositional alteration offers the potential of chemical dispersion from ore deposits into the sediments, thus leaving a trail for discovery.  For practical reasons, investigations will be restricted largely to those areas in which the sediment cover is less than about 200 m.  Priority areas will include basins marginal to, and underlain by, the Broken Hill – Curnamona Block, Mt Isa Inlier, Tanami Block, eastern Gawler and Yilgarn Cratons. 

Objectives include:

· Development of integrated, cost-effective geochemical and geophysical procedures for determining dispersion pathways as vectors to mineralisation concealed by basin cover.

· Assessment of the utility of surface geochemical techniques for exploration through basin sediments.

· Development of protocols for hydrogeochemical surveys.
· Determining key factors relevant to the formation, exploration and exploitation of secondary ore deposits.
Sub-program 2.3:  Exploration in areas of high salinity

Salt-affected regoliths create extreme environmental conditions that have diverse morphological, chemical, physical and biological properties. Highly saline playa systems and rising saline water-tables are a significant feature of many regions, especially in southern Australia.  Where they overlie highly prospective terrain, they represent formidable barriers to exploration, further modifying the pre-existing regolith.  Recent developments in geophysical techniques, including airborne electromagnetics and radar, provide an opportunity for delineating affected areas in three dimensions as a basis for determining geochemical dispersion processes and pathways.  Projects in this sub-program will have close links to those in Program 3. 

Objectives include: 

· Development of procedures, including partial analysis, for exploration in playas and highly saline environments.

· Assessment of use of saline and acid sulphate seeps for mineral exploration.

· Determining key factors relevant to the formation, exploration and exploitation of secondary ore deposits.

Staffing:

(a)
Program 2.   In-kind contributed staff, their organisation and percent participation, applies to Years 1 to 7.

	Name
	Contributing organisation
	%

	Chen
	AGSO
	50

	Craig
	AGSO
	30

	Kilgour
	AGSO
	35

	Ellis
	ANU
	10

	Anand
	CSIRO
	15

	Butt, Program Leader
	CSIRO
	80

	Cornelius, M
	CSIRO
	40

	Denton
	CSIRO
	50

	Gray
	CSIRO
	30

	Lintern
	CSIRO
	30

	Phang
	CSIRO
	15

	Robertson
	CSIRO
	25

	Scott
	CSIRO
	30

	Tapley
	CSIRO
	30

	Fitzpatrick
	CSIRO
	10

	Arne
	Curtin
	30

	tba: geophysicist
	Curtin
	25

	tab: hydrologist (Jan 2002)
	Curtin
	25

	Kepic
	Curtin
	10

	Nemchin
	Curtin
	10

	Watling
	Curtin
	10

	Buckley
	NSW DMR
	100

	tba: geologist
	NSW DMR
	100

	tba: geologist
	NSW DMR
	100

	Gouthas
	PIRSA
	100

	Painter
	PIRSA
	30

	Sheard
	PIRSA
	70

	Bone
	AU
	10

	Foden
	AU
	20

	tba: geochemist (Jan 2002)
	AU
	30

	tba: geophysicist (Jan 2002)
	AU
	30

	Greenhalgh
	AU
	5

	Heinson
	AU
	15

	James
	AU
	20

	Schmidt-Mumm
	AU
	15

	tba: regolith scientist (Jan 2002)
	UC
	25

	tab: GIS scientist
	UC
	20

	McQueen
	UC
	50

	  Total
	
	1330


(b) (i)
Program 2 - Year 1.  Cash funded research staff, their organisation, percent participation and funding source.

	Position
	Level
	Name
	Employer
	%
	Funding Source

	Geophysicist
	A
	Papp
	ANU
	5
	CRC

	Regolith geologist
	B
	Aspandiar
	Curtin
	20
	CRC

	Regolith geologist
	B
	Hill
	UC
	20
	CRC

	Hydrogeochemist
	B
	Kirste
	UC
	70
	CRC

	Exploration geochemist
	C
	Skwarnecki
	UC
	50
	CRC

	Geochemist
	Bd3L7
	de Caritat
	AGSO
	60
	CRC

	Geologist supergene
	CSOF7
	Sergeev
	CSIRO
	100
	CRC

	Sedimentologist
	CSOF7
	Killick
	CSIRO
	50
	CRC

	Regolith Geologist
	CSOF3
	Britt
	CSIRO
	50
	CRC

	  Total
	
	
	
	425
	


(b) (ii)
Program 2 - Years 2 to 7 (Typical Year).  Cash funded research staff, their organisation, percent participation and funding source †
	Position
	Level
	Name
	Employer
	%
	Funding Source

	Regolith geoscience
	C
	tba
	ANU
	20
	CRC

	Exploration geochemist
	D
	tba
	Curtin
	50
	CRC

	Geophysicist
	D
	tba
	Curtin
	30
	CRC

	Regolith geologist
	B
	tba
	Curtin
	20
	CRC

	Exploration geophysicist
	C
	tba
	AU
	40
	CRC

	Regolith geologist
	B
	tba
	UC
	20
	CRC

	Geochemist
	Bd3L7
	tba
	AGSO
	60
	CRC

	Geologist supergene
	CSOF7
	tba
	CSIRO
	100
	CRC

	Regolith geologist sedimentologist
	CSOF7
	tba
	CSIRO
	50
	CRC

	Hyperspectral geologist
	CSOF7
	tba
	CSIRO
	25
	CRC

	Economic geologist
	CSOF7
	tba
	CSIRO
	50
	CRC

	GIS scientist
	CSOF5
	tba
	CSIRO
	50
	CRC

	  Total
	
	
	
	515
	


† Filling of the positions in Table (b)(ii) will be subject to the Centre’s selection process after operations commence.  Accordingly, individual names of people are not listed against the positions.

Funding of staff in Years 6 and 7 will be subject to review, taking into account ramping down of the CRC Grant and the planned growth of funds from users.

(c)
Program 2.  Technical and support staff


Year 1






120%


Year 2 - 7





100%

(d)
Program 2.  Total Staff all sources


Year 1






18.75 FTEs


Year 2 - 7





19.45 FTEs

Initial Projects:

1.
Thematic volume: Regolith expression of Australian ore deposits.

2.
Genesis and characteristics of secondary mineral deposits: implications for exploration and processing.

3.
Data integration - geophysics, geochemistry, signatures, classification for exploration in areas of deep regolith cover.

4.
Deep sensing geochemistry to detect dispersion haloes in groundwater, sediments and the regolith.

5.
Geochemical and geophysical expression of base metal sulphides in deeply weathered terrains.

6.
Regolith geology, geophysics and geochemistry for exploration in the Curnamona Province, NSW and SA.

7.
Regolith geology, geophysics and geochemistry for exploration in the Harris greenstone belt, Gawler Craton, SA.

8.
Regolith geology, geophysics and geochemistry for exploration in the central and western Lachlan Fold Belt, NSW.

9.
Regolith geology, geophysics and geochemistry for exploration in the Yilgarn Craton, WA.

10.
Saline and acid sulphate soils and discharge areas: formation and exploration significance.

OUTPUTS AND OUTCOMES

1.
Industry with capabilities to explore areas of substantial cover.

2.
New concepts and techniques that will lead to better exploration.

3.
Increased investment in exploration in Australia through improved and effective technology.

4
Baseline data sets of regolith characteristics in key exploration areas.

5.
Specialised procedures for exploration in key regolith-landform environments and for specific commodities and commodity groups.

6.
Well-documented orientation and case studies.

MILESTONES

1. Completion of compilation  of case histories and exploration models, “Regolith expression of Australian ore-deposits”, by December 2002.

2. Delivery of first results from integrated regolith geoscience projects in the Gawler and Cobar regions during 2001.

3. Completion of initial studies integrating three dimensional geochemical and airborne electromagnetic modelling: 2002

4. Completion of first phase of base metals exploration project: 2002-3.

5. Completion of multi-client projects in isotope geochemistry in selective analysis.

6. Initial assessment of use of acid sulphate soils and saline discharges in exploration by late 2001; continuing development 2002, 2003.

7. Development of major interdisciplinary projects involving staff from several Core Parties in the principal exploration regions (Curnamona, Gawler, Lachlan and Yilgarn) by 2002-3.

8. Expansion of integrated exploration research into key regions elsewhere (e.g.,  in Northern Territory, northern Western Australia, Queensland).

PROGRAM 3: ENVIRONMENTAL APPLICATIONS OF REGOLITH GEOSCIENCE
Program Leader: Dr C F Pain

Objectives:

The regolith, and the landscape in which it occurs, plays a significant role in the origin and development of a number of important environmental risks and/or their management.  The purpose of this program is the application of knowledge of the characteristics, origins and evolution of regolith materials (including groundwater) to understanding these environmental issues. 

Research goals include:

· Determining the regolith cover of selected areas that are at environmental risk.

· Using a “geological systems” approach to determine the regolith and landform processes (past and present) that lead to environmental problems.

· Developing the application of various techniques such as airborne geophysical surveys for the assessment of environmental risk.

· Developing procedures, such as decision support systems, for assessing the role of regolith and landforms in the development and management of environmental risks.

Strategies:

The program will use a variety of data sources, including airborne and satellite remote sensing, surface geophysics, fieldwork, and drill holes. These data sources will be integrated to provide a modeling capability that can be applied to environmental risk assessment. 

Sub-Program 3.1: The regolith background to dryland salinity

Salinity-related research in Program 3 will be carried out under the following broad themes:

· Short-term research critical to the success of Program 4.

· Medium-term research that will probably influence what, where and how we carry out the second or third round of studies in Program 4.

· Longer-term research that builds on Program 4 datasets and outputs that help put things in a national perspective. For example, the production of a new national regolith map. 

· Longer-term basic research.

Objectives:

· Acquisition of high-resolution geophysical data, calibrated by drilling, to delineate groundwater distribution systems and salt stores, and to examine the links between them.

· Advanced interpretation of high-resolution gamma radiometrics, in association with field sampling, to yield maps of salt stores in upland areas.

· Combine digital elevation models (DEMs), subsurface hydrogeology and rapid mapping of surface water salinity to model regional salt delivery systems, and develop management strategies.

· Develop salt delivery models for footslopes and plains. 

Examples of projects to be undertaken include:
1.
Development of an approach that integrates DEMs and radiometrics, plus airborne electromagnetics (AEM) where available, with minerals system datasets to map soils, regolith and salinity in upland landscapes and in areas of shallow cover. 
2.
Improvements in AEM modelling, including sampling scales and strategies for using airborne geophysics for dryland salinity, AEM modelling for complex regolith systems and AEM system development.
3.
Development of hydrogeological modeling capability, either by developing software, or adapting existing software.
4.
Dynamics of water-rock interactions, salt storage, and salt mobilisation.

Sub Program 3.2: The regolith background to environmental geochemistry

Objectives:

· Investigation of the role of regolith processes in the development of inland acid sulphate soils and their environmental consequences.

· Assessment of baseline geochemistry of selected regions.

· The adaptation of geochemical exploration techniques to achieve these objectives.

· Environmental modelling of regional soil, regolith and stream sediment geochemistry.

Potential projects to be undertaken include:
1. Biogeochemical and physical processes in saline and acid sulfate soils, their potential reversibility, and their environmental consequences.

2. Environmental modelling of regional soil/sediment geochemistry

Sub Program 3.3: 
The regolith background to environmental hazards

Objectives:

· Investigation of the role of regolith materials and processes in the development of areas at risk from landsliding and subsidence.

· Demonstration of the potential of surface and sub-surface regolith mapping to assist in the development of seismic hazard zonation.

Potential projects to be undertaken include:
1. The role of regolith knowledge in the development of seismic zonation maps.

2. Investigations into the link between regolith materials and landslides in areas of risk

Staffing:

(a)
Program 3.   In-kind contributed research staff, their organisation and percent participation, applies to Years 1 to 7.

	Name
	Contributing organisation
	%

	Craig
	AGSO
	20

	Gibson
	AGSO
	20

	Kilgour
	AGSO
	35

	Lawrie
	AGSO
	20

	Pain, Program Leader
	AGSO
	60

	Wilford
	AGSO
	20

	Christie
	ANU
	10

	Ellis
	ANU
	5

	Field
	ANU
	5

	Greene
	ANU
	20

	Coram
	BRS
	60

	Cresswell
	BRS
	100

	Pestov
	BRS
	40

	Sims
	BRS
	50

	Munday
	CSIRO
	30

	Bui
	CSIRO
	20


	Name
	Contributing organisation
	%

	Davies
	CSIRO
	10

	Fitzpatrick
	CSIRO
	15

	Merry
	CSIRO
	10

	tba: hydrologist (Jan 2002)
	Curtin
	25

	Watkins
	Curtin
	10

	Bone
	AU
	10

	tba: geochemist (Jan 2002)
	AU
	20

	tba: geophysicist (Jan 2002)
	AU
	20

	Greenhalgh
	AU
	5

	Heinson
	AU
	10

	Schmidt-Mumm
	AU
	10

	Chen
	UC
	30

	  Total
	
	690


(b) (i)
Program 3 - Year 1.  Cash funded research staff, their organisation, percent participation and funding source.

	Position
	Level
	Name
	Employer
	%
	Funding Source

	Hydrogeochemist
	B
	Kirste
	UC
	30
	CRC

	Exploration geochemist
	C
	Skwarnecki
	UC
	20
	CRC

	3D regolith geologist
	A
	Tan
	UC
	20
	SMMSP

	Geochemist
	Bd3L7
	de Caritat
	AGSO
	20
	CRC

	GIS scientist
	Bd1L2
	tba
	AGSO
	50
	SMMSP

	Regolith geologist
	Bd2L3
	Reilly
	AGSO
	20
	SMMSP

	Regolith geologist
	Bd2L3
	tba
	AGSO
	20
	SMMSP

	Geologist
	Bd2L3
	tba
	AGSO
	20
	SMMSP

	Geophysicist
	CSOF7
	tba
	CSIRO
	50
	SMMSP

	AEM geophysicist
	CSOF8
	Green
	CSIRO
	10
	SMMSP

	AEM geophysicist
	CSOF4
	Hunter
	CSIRO
	80
	SMMSP

	  Total
	
	
	
	340
	


(b) (ii)
Program 3 - Years 2-7 (Typical Year).  Cash funded research staff, their organisation, percent participation and funding source †
	Position
	Level
	Name
	Employer
	%
	Funding Source

	Regolith geoscience
	B
	tba
	ANU
	40
	CRC

	Geophysicist
	C
	tba
	Curtin
	20
	CRC

	Exploration geophysicist
	C
	tba
	AU
	30
	CRC 

	3D regolith geologist
	A
	tba
	UC
	20
	SMMSP

	Geochemist
	Bd3L7
	tba
	AGSO
	20
	CRC

	GIS scientist
	Bd1L2
	tba
	AGSO
	50
	SMMSP

	Regolith geologist
	Bd2L3
	tba
	AGSO
	20
	SMMSP

	Regolith geologist
	Bd2L3
	tba
	AGSO
	20
	SMMSP

	Geologist
	Bd2L3
	tba
	AGSO
	20
	SMMSP


	Position
	Level
	Name
	Employer
	%
	Funding Source

	Hyperspectral geologist
	CSOF7
	tba
	CSIRO
	25
	CRC

	Economic geologist
	CSOF7
	tba
	CSIRO
	20
	CRC

	Geophysicist
	CSOF7
	tba
	CSIRO
	50
	SMMSP

	AEM geophysicist
	CSOF8
	tba
	CSIRO
	10
	SMMSP

	AEM geophysicist
	CSOF4
	tba
	CSIRO
	80
	SMMSP

	  Total
	
	
	
	425
	


† Filling of the positions in Table (b)(ii) will be subject to the Centre’s selection process after operations commence.  Accordingly, individual names of people are not listed against the positions.

Funding of staff in Years 6 and 7 will be subject to review, taking into account ramping down of the CRC Grant and the planned growth of funds from users.
(c)
Program 3.  Technical and support staff


Year 1






75%


Year 2 - 7 





75%

(d)
Program 3.  Total Staff all sources


Year 1






11.05 FTEs


Year 2 - 7





11.90 FTEs

OUTPUTS AND OUTCOMES

· Knowledge of regolith environments, combined with airborne geophysical methods, that will result in break-throughs in the understanding of the origin and movement of salts in the environment. Strategies for management of salinity hazards can be built upon this knowledge.
· The ability to map groundwater salinity, subsurface flow paths and the extent of potential mobility of groundwater in three dimensions within a regolith-landscape context will be a powerful new tool for environmental management.
· Knowledge of regolith geology arising from mineral exploration research will be applied to management of environmental problems associated with land use.
· Knowledge of regolith geology and hydrology will be applied to the assessment and management of environmental hazards such as acid sulphate soils, soil sodicity, and landslides.
· An assessment of baseline geochemistry of selected regions.
· It will be a priority to provide timely information, and recommendations, to clients concerned with management of environmental problems. This can be done using decision support systems.
MILESTONES

Years 1 and 2

· Hold discussions with potential collaborators such as AGSO’s Division of Urban Geoscience and the CRCs for Catchment Hydrology and Plant Based Management of Dryland Salinity, to plan collaborative research projects.

· Identification of research problems critical to the success of the dryland salinity work being undertaken in Program 4, and research into these problems.

· Identification of environmental risk issues requiring regolith geoscience input, in collaboration with AGSO’s Division of Urban Geoscience, and research into these problems

· Identification and assessment of geochemical data sets that can be used for baseline environmental geochemistry of selected regions.

· Develop the use of conventional and new remotely sensed data for a variety of uses in areas where regolith geoscience is being applied to environmental problems.

Years 3, 4 and 5

· Continued work on those aspects of regolith geoscience that underpin dryland salinity assessment. Provision of research results to Program 4 and other stakeholders in the National Action Plan for Salinity and Water Quality.

· Continued work with collaborators on a number of research projects where knowledge of regolith geoscience underpins environmental problems.

· Carry out baseline geochemical surveys in selected regions, using previously identified data sets.

· Continue the use of remote sensing to solve substantial environmental problems where knowledge of regolith geoscience is a critical factor.

Years 6 and 7

· Continue work with stakeholders to enable them to adopt methodologies for using regolith geoscience in environmental assessment and management.

· Synthesise knowledge gained in the application of regolith geoscience to environmental problems, and release this information in a variety of formats to make it widely available. 

PROGRAM 4: SALINITY MAPPING AND HAZARD ASSESSMENT

Program Leader: Dr K Lawrie

Objective:

To provide specific geoscience knowledge, datasets, products and services for the national “Salt Mapping and Management Support Program” (SMMSP), under the National Action Plan for Salinity and Water Quality.

Background:

The National Action Plan for Salinity and Water Quality is a $1.4 billion, regionally based program to be funded jointly by the Commonwealth and States/Territories. SMMSP is led by the Bureau of Rural Sciences (BRS), an agency of the Commonwealth Department of Agriculture, Forestry and Fisheries (AFFA) and a Core Participant of CRC LEME. 

The funding for SMMSP will be phased over at least 4 years. The Commonwealth is providing $50 million to be matched by the States.  Workplans for Program 4 have to be developed jointly with the other SMMSP partners (BRS and State agencies), and are dependent upon the signing of Inter-Governmental Agreements (IGAs) between the Commonwealth and each State, and subsequent bilateral negotiations. 

Sub-Program 3.1, already described, is a critical and functional link between Program 4 and the broader SMMSP.  Sub-Program 3.1 will carry out research in themes that are critical to the operational development of Program 4 and SMMSP.  Most Program 4 staff will rotate into Sub-Program 3.1 for a subordinate percentage of their time in order to carry out critical research outside the scope of more routine data gathering in Program 4.

Overall SMMSP and Program 4 objectives:

The SMMSP will provide integrated biophysical information to underpin catchment planning under the National Action Plan for Salinity and Water Quality.  Program 4 is to provide a subset of this, as described in agreements to be completed with BRS.

Strategies:

The SMMSP and Program 4 will operate in key areas across Australia chosen in close consultation between the Commonwealth and the States and endorsed by a Steering Group to be set up for the task. Each survey area will be:

· large enough to encompass whole salt and water delivery systems; 

· represent important, extensive catchment types over which the information can be extrapolated at minimal additional cost; 

· of economic, social and environmental value where the regional bodies are committed to action and for which cost-effective action is feasible.

Data collection and interpretation fall into distinct stages:

· Area scoping including assessment of known bedrock and regolith geology, hydrogeology, suitability for geophysics acquisition, and assessment of existing salinity data.

· Participatory planning with local communities, catchment managers and State agencies - commencing simultaneously with the flying of airborne geophysical surveys.

· Airborne geophysical data acquisition (contracts that are not part of CRC LEME)

· Calibration and interpretation through drilling program and field studies.

· Terrain and landscape modelling.

· Building the geological systems framework.

· Field calibration-drilling, pump tests, and surface water hydrology (followed by installation of piezometers and gauging stations).

· Hydrological modelling.

· Land use planning and expert systems development, extending the knowledge developed in the detailed study areas over the whole catchment, and translating this knowledge into action on the ground.

The areas to be flown by airborne geophysics or studied in detail in each catchment will depend on local needs and the physical characteristics. An indicative list of catchments/regions for action has been identified within the National Action Plan for Salinity and Water Quality:

Burdekin-Fitzroy (Qld); Lockyer-Burnett-Mary (Qld); Balonne-Maranoa (Qld-NSW); Border Rivers (Qld-NSW); Namoi-Gwydir (NSW); Macquarie-Castlereagh (NSW); Lachlan-Murrumbidgee (NSW); Murray (NSW); Goulburn-Broken (Vic); Avoca-Loddon-Campaspe (Vic); Glenelg-Corangamite (Vic); Midlands (Tas); Lower Murray (SA-Vic); Mt Lofty-Northern Agricultural Districts (SA); South East (SA); Avon (WA); South Coast (WA); Northern Agricultural Region (WA); South West (WA); and Ord (WA-NT).

Product delivery for each area in a state will be the responsibility of the Area Leader, who will be one of the principal scientists and drawn from the particular State team.  The relative contributions of the State Teams and the LEME-BRS Central Science Team to each of these activities will be determined by bilateral negotiations and are likely to vary from area to area. 

Staffing:

(a)
Program 4 In-kind contributed research staff, their organisation and percent participation, applies to Years 1 to 4.

	Name
	Contributing organisation
	%

	Apps
	AGSO
	100

	Gibson
	AGSO
	80

	Kilgour
	AGSO
	30

	Lawrie, Program Leader
	AGSO
	80

	Pain
	AGSO
	20

	Wilford
	AGSO
	80

	Munday
	CSIRO
	50

	  Total
	
	440


 (b)
Program 4 - Years 1-4 (Typical Year).  Cash funded research staff, their organisation, percent participation and funding source.

	Position
	Level
	Name
	Employer
	%
	Funding Source

	3D regolith geologist
	A
	Tan
	UC
	80
	SMMSP

	3D GIS scientist
	Bd1L2
	tba
	AGSO
	100
	SMMSP

	GIS scientist
	Bd1L2
	tba
	AGSO
	50
	SMMSP

	Information manager and regolith scientist
	Bd2L3
	Reilly
	AGSO
	80
	SMMSP

	Regolith geologist
	Bd2L3
	tba
	AGSO
	80
	SMMSP

	Geologist
	Bd2L3
	tba
	AGSO
	80
	SMMSP

	Mineralogist (XRD, PIMA)
	Bd1L2
	tba
	AGSO
	100
	SMMSP

	Geophysicist
	CSOF7
	tba
	CSIRO
	50
	SMMSP

	AEM geophysicist
	CSOF8
	Green
	CSIRO
	10
	SMMSP

	AEM geophysicist
	CSOF4
	Hunter
	CSIRO
	20
	SMMSP

	  Total
	
	
	
	650
	


(c)
Program 4.  Technical and support staff


Years 1
-4





275%

(d)
Program 4.  Total Staff all sources


Year 1 - 4





13.65 FTEs

OUTPUTS AND OUTCOMES

Program 4 will provide key information and services to facilitate implementation of SMMSP.  Its outputs, which are to be set out in agreements with BRS, are likely to vary from catchment to catchment and over time.  Indicative outputs include:

· Regolith surface maps that integrate soils data, digital elevation models, airborne radiometric surveys and landforms.

· Three dimensional constructions of regolith sediment facies, palaeo-topography and overall regolith architecture.

· Maps of salt stores.

· Three dimensional geological systems syntheses leading to development of salt hazard maps.

· Hydrological models, e.g. to simulate water infiltration and movement through the conduits, depending on land management practices and, also, simulating salt movement.
MILESTONES

Milestones are subject to Intergovernmental Agreements and negotiations with State agencies.

EDUCATION AND TRAINING PROGRAM

Program Leader: Associate Professor Graham Taylor

Objective:

To provide world-class education and training in regolith geoscience to the Australian and international community.

Strategies:

· To provide world-class education in regolith geoscience and to have this subject area recognised nationally and internationally as a significant sub-discipline in geosciences.

· To provide world-class regolith geoscience education at all levels (undergraduate, Honours, Masters, research postgraduate and professional).

· To engage research students as major contributors in the Centre’s research programs.

· To encourage students to broaden their generic skills base and to become familiar with Australia’s CRC culture.

· To ensure students have the opportunity to enhance their industry and user focus.

· To facilitate in students a sense of ‘belonging’ to the Centre, not simply their enrolled institution.

· To encourage regolith studies at core party universities and other Australian universities as an intrinsic and integrated part of their earth science curricula.

· To ensure that practicing professionals have access to regolith geoscience education and training.

· To promote regolith geoscience and its applications in Australia and overseas by communicating its results to the community via a travelling exhibition and short courses.

· To ensure most researchers in the Centre are involved in the educational activities of the Centre and ensure they have the required skills to do so.

Program Management:
Education and Training will be managed by the E&T Program Leader who will be responsible to the CEO through the Executive Committee of the Centre.  An Education Sub-Committee, comprising one representative from each of the participating universities and a member of the Centre with significant industry experience, will support the Program Leader.  The Sub-Committee and Program Leader will ensure that the Education Program is meeting its goals and is developing new initiatives consistent with world-class educational practice in the earth and environmental sciences.

Minerals Council of Australia (MCA):

In 1999 CRC LEME was chosen as one of three consortia to deliver earth science educational initiatives for the minerals industry.  In 2000 the Minerals Tertiary Education Council (MTEC) was formed to develop strategies that address issues set forth in the discussion paper Back From the Brink issued in 1998 by the MCA.  Associate Professor Taylor represents CRC LEME on the MTEC Executive.  The Earth Sciences Group (ESG) of MTEC decided to:

· Deliver a national masters program based on a program centred in CODES (University of Tasmania) and in which CRC LEME already is involved.

· Deliver a national Bachelor’s Degree Honours program based on the VIEPS model in which CRC LEME already participates.

· Emphasise the importance of the minerals industry to our society and national economy in undergraduate teaching.

· Provide a structured industry experience program for undergraduates in the ESG.

To do this CRC LEME is receiving $100,000 from MCA each year.  With the CRC LEME renewal bid being successful, these initiatives of the LEME-led consortium continue within the renewed CRC.  The MCA funding continues over Years 1 through 3, with possible future funding being subject to review.  

Scholarships:
The Centre will produce in excess of 60 postgraduates (emphasis on PhDs) over the new CRC term.  It will achieve this by several means.  The Centre will offer top-up scholarships at the four Core Party universities to scholars who receive Australian Postgraduate Awards (APA) or University scholarships to the equivalent of APA (I).  In cases where suitable scholars do not attract an APA or University scholarship the Centre may determine through its Education Sub-committee of the Executive to award a full scholarship equivalent in value to an APA.  Substantial funding is provided for CRC LEME PhD scholarships in the Centre budgeting. 

The Centre will offer in excess of 60 Bachelor’s Degree Honours scholarships over the seven-year term spread across the four Core universities.  These will be of 10 months duration available to students accepted for an Honours program.  Scholars in this category will have access to courses of the National Honours program in Mineral Exploration managed by the Minerals Tertiary Education Council (MTEC).

Summer scholarships will be offered to two students from each participating university to work within one of the research programs of the Centre for 2-3 months during the summer vacation.  These scholarships will be funded through the Centre’s four research Programs.

All scholarships will be offered on a competitive basis, but ensuring that the universities in the Centre receive a share equivalent to their input to the CRC.  Students of the Centre will be able to move between core-party organisations and industry as appropriate for their study and the development of a broader skills base.

Students:

All research students of the Centre will work within one or more of the Centre’s research programs.  Their research will be funded through their “home” program.  This is designed to ensure students form a major part of the Centre’s research effort and that they are located at the work-face of that research.  Their home program has responsibility for skill acquisition outside their direct research field and for monitoring progress and performance, and assisting students to achieve their goals.

Undergraduate courses:

The core-party universities all undertake to provide a major stream of regolith geoscience in their individual undergraduate programs and ensure a flow-through of Centre research to these programs.

National Undergraduate Regolith Geology School (NURGS):

This is a National School with the objective of increasing awareness of regolith geology amongst senior Australian undergraduates studying geology and/or environmental science.  The School will be run in different localities, once a year, staffed by Centre scientists and sponsored in part by industry.  On each occasion, students from 15 Australian universities will be invited to attend the School, expenses paid by the Centre. This initiative was commenced during the initial CRC LEME and is very successful.

Masters by Coursework:
The Centre will develop a full-fee paying Masters degree run jointly across all core-party universities.  It will consist of a series of shortcourses and assignment work.  Two features will be that the majority of the course can be undertaken remotely (as many prospective students are employed away from major centres) and the courses will also be available to practicing professionals not enrolled for the degree.  Several field-based modules will be a feature of the program.

This course will form part of the MTEC National Masters Program in Exploration Geology (described above) and will incorporate the Masters in Mineral Exploration Technologies (MMET) currently run at Curtin University of Technology.

Other Masters courses will be available from the wide variety of courses provided by the core party universities.  

Generic Courses:

To broaden students’ educational experiences and to better fit them for employment, the Centre will enhance their education with a selection of generic courses.  These are to be funded by an educational extension fund.  The Centre will develop and offer these courses or find appropriate courses for its research, Honours and Masters students.  They will include such offerings as: science communication, field safety, four-wheel driving courses, OH&S, research management, job application, IP Management, working in collaborative teams, dealing with government, dealing with land-holders, business practice and environmental management.

Conferences, Workshops and Shortcourses:
The Education Program of the Centre will be responsible for organising and managing a biennial conference (or conference session) on regolith geology/ regolith geoscience.  It will be held at different locations in Australia and registration will be open to any interested scientists. 

Workshops and shortcourses on particular aspects of regolith geology and its application to mineral exploration and environmental issues will be organised each year and will be widely advertised. These activities will be designed to include the ongoing needs of working professionals.

The Centre will organise workshops and meetings at which students from different Core Party universities can meet and exchange ideas and experiences.  These will be funded through the Centre’s educational extension budget, an initiative we intend to expand through the Centre’s term.

Development of Net Access to Centre Educational Material:

The World Wide Web will increasingly serve two purposes:

· a first point of contact to the Centre; and,

· a medium for dissemination of educational materials and opportunities, both inside and outside the Centre.

With these in mind the Centre will develop a dynamic presence on the web to:

· advertise our educational (and scientific) endeavours;

· backup educational programs with course materials;

· draw attention to the potential applications of its work; and,

· provide a database of the Centre’s research activities.

Communication:  

The Centre will communicate via the WWW and other media on its research and its significance to Australia.  It will appoint a specialist science communicator to assist with this.  Communication with professionals will be by way of publication, conference presentations, shortcourses and workshops, and by students of the Centre gaining employment in the industry sectors served by the Centre.

The Centre will communicate with the professional and general communities via:

· Appointment of a specialist science communicator.

· Media releases.

· The Internet and other media on its research and its significance to Australia.  The Centre will become an integrated part of the “Government-on-line” initiatives of the Federal and State Government departments.

· Building on the information management strategies already adopted by the current CRC LEME, including keeping to data standards for both data bases and geographic information systems.
· Developing tools using computer methodologies, such as Decision Support Systems and Expert Systems, and provide these to users to assist in their research and its applications.
· Professional publications, conference presentations, shortcourses, workshops including with selected TAFE networks across Australia.

· Students of the Centre gaining employment in the relevant industry sectors. 

· Involvement by industry and agency personnel in the Centre’s research.

· Public displays.

· Extensive publications, including open file report series. 

· Continuation of the biennial Australian Regolith Conferences.

· Provision of the means for companies to assess their needs accurately in terms of their regolith problems and relevant expertise of their staff.

· Encouragement of commercialisation of regolith-relevant technologies.  

Staffing:

(a)
E&T Program In-kind contributed research staff, their organisation and percent participation, applies to Years 1 to 7.

	Name
	Contributing organisation
	%

	Field
	ANU
	5

	Greene, R
	ANU
	10

	tba: geomorphologist
	ANU
	10

	Anand
	CSIRO
	5

	Butt
	CSIRO
	5

	Arne
	Curtin
	20

	Aspandiar
	Curtin
	50

	Collins
	Curtin
	10

	tba: geophysicist
	Curtin
	10

	tba: hyrogeologist (Jan 2002)
	Curtin
	20

	Kepic
	Curtin
	10

	Nemchin
	Curtin
	10

	Uren
	Curtin
	10

	Watkins
	Curtin
	10

	Watling
	Curtin
	5

	Foden
	AU
	10

	tba: geochemist (Jan 2002)
	AU
	30

	tba: geophysicist (Jan 2002)
	AU
	30

	Greenhalgh
	AU
	5

	Heinson
	AU
	20

	James
	AU
	10

	Schmidt-Mumm
	AU
	10

	tba: regolith scientist (Jan 2002)
	UC
	15

	tba: GIS scientist
	UC
	15

	McQueen
	UC
	25

	Taylor, Program Leader
	UC
	50

	  Total
	
	410


(b) (i)
E&T Program - Year 1.  Cash funded research staff, their organisation, percent participation and funding source

	Position
	Level
	Name
	Employer
	%
	Funding Source

	Regolith geologist
	B
	Hill
	UC
	40
	CRC

	Regolith geologist

(to end of Yr 2, subject to future funding)
	B
	Roach
	UC*
	100
	MTEC

	  Total
	
	
	
	140
	


*  Joint UC and ANU activity

(b) (ii)
E&T Program - Years 2 to 7 (Typical Year).  Cash funded research staff, their organisation, percent participation and funding source †
	Position
	Level
	Name
	Employer
	%
	Funding Source

	Exploration geochemist
	D
	tba
	Curtin
	30
	CRC

	Geophysicist
	D
	tba
	Curtin
	20
	CRC

	Regolith geologist
	B
	tba
	UC
	40
	CRC

	Regolith geologist

(to end of Yr 2, subject to future funding)
	B
	tba
	UC*
	100
	MTEC

	  Total
	
	
	
	190
	


* Joint UC and ANU activity

† Filling of the positions in Table (b)(ii) will be subject to the Centre’s selection process after operations commence.  Accordingly, individual names of people are not listed against the positions.

Funding of staff in Years 6 and 7 will be subject to review, taking into account ramping down of the CRC Grant and the planned growth of funds from users.

(c)
E&T Program.  Technical and support staff


Year 1






100%


Year 2 - 7 





100%

(d)
E&T Program  Total Staff all sources


Year 1






6.50 FTEs


Year 2 - 7





7.00 FTEs

MILESTONES

	
	01
	02
	03
	04
	05
	06 
	07

	PhD Research Scholarships (number of new scholarships per year)
	5
	10
	10
	10
	5
	0
	0

	Honours scholarships (number per year)
	8
	12
	12
	12
	8
	8
	8

	Summer scholarships (number per year)
	8
	8
	8
	8
	8
	8
	

	NURGS
	(
	(
	(
	(
	(
	(
	(

	
	01
	02
	03
	04
	05
	06 
	07

	National Honours Program
	
	(
	(
	(
	(
	(
	(

	Professional Communicator appointed
	(
	Then ongoing

	Generic course program
	(
	(
	(
	Then ongoing

	WWW development
	(
	(
	(
	(
	(
	(
	(

	Masters Program development
	(
	(
	Then ongoing

	Regolith conferences
	
	(
	
	(
	
	(
	

	Education extension developments
	(
	(
	(
	(
	(
	(
	(

	Workshop and shortcourse development and delivery
	(
	(
	(
	(
	(
	(
	(


COLLABORATIVE ARRANGEMENTS
Core Participants, Supporting Participants and Associates:

The CRC focuses upon clearly identified priority user needs.  The Core Participants consist of three user groups (two from the minerals sector and one from the rural sector), four universities, two research organisations and the MCA as an industry association.

The program of research, education and training activities are a direct result of congruent planning between the Core Participants to address the agreed user needs.  Input, however, goes beyond the Core Participants.  The Science Advisory Council of the existing CRC LEME participated in the planning of the new CRC over a two-year period.  Additional input was obtained on environmental matters.  The scope of the research is beyond the means of any single research or management body in Australia and requires the expertise, resources and the research-management partnership offered by the proposed Centre.

Substantial participation by companies in the mineral industry will be as Supporting Participants to be established on a case by case basis, through consultancies and through involvement in collaborative projects.  Some will commit in-kind resources (such as staff secondments) to work with the Centre.  In many cases an on-going association with the Centre will result in cash commitments to collaborative research projects based upon advances in research that are difficult to forecast.  The Centre’s category of Supporting Participant and Associates will grow as research initiatives develop. 

The Associate category is designed for individuals or organisations with an interest in the Centre’s activities and where mutual benefits will result from the relationship.   This may be for a particular collaborative project or may be ongoing.    The Associate category is offered in situations where the greater role of Supporting Participant may not be appropriate.

Strategic and Operational Planning:

This document (Schedule 1) forms the initial strategic plan.  During Year 2 it will be updated and published as the Centre’s Strategic Plan.  An Operational Plan will be developed and published by the end of the first quarter of each year, presenting, in one document, activities set out by the CRC’s Executive Committee and agreed by the Board for use by staff, students, stakeholders and the interested public.

Strengthening Collaborative Teams within the Centre:

A particular strength of the present CRC LEME is its ability to bring to bear expertise from several disciplines into its projects and education and training activities.  This has required scientists from a wide range of disciplines or sub-disciplines to work together in the field and laboratory and, where practical, to be co-located in laboratories. The ability of scientists, staff and students to communicate easily with each other is fundamental to successful collaboration.  Team-building workshops will be held on a periodic basis as catalysts for this.

Structuring multi-disciplinary research teams from the Core Participants will continue. 

Developing Collaboration with Rural Researchers and the Rural Industries:

The strong knowledge base in regolith geology, geochemistry and, more recently, geophysics that has arisen from close partnerships between researchers, universities and the mineral industry is probably not fully appreciated by researchers, educationalists and practitioners in the environmental arena. 

Many rural research efforts stand to gain substantially from this knowledge base, the modus operandi and the pool of expertise.  A challenge for the new Centre will be to foster the link in regolith geosciences between the mineral and rural industries.  This will benefit not only the rural industry by applying new expertise and technology to environmental issues, but also the mineral exploration industry by yielding new insights to the common science base and new study areas.

Collaboration with Other CRCs and Research Groups:

The Centre fills a substantial gap in the minerals and energy sector and also provides flow-on expertise and applications in a niche in the environmental and rural sectors.

The current CRC LEME has had strong collaborative ties with the previous CRC for Australian Mineral Exploration Technologies (on application of geophysical exploration methods to three-dimensional regolith mapping).  Likewise it has had collaborative links with the previous Australian Geodynamics CRC in regolith dating and landscape history.  Relevant aspects of this collaboration are to be taken into the new CRC LEME.  The Centre will initiate and maintain collaboration with appropriate bodies, including other CRCs, where there is common interest in mineral exploration or environmental issues that require expertise in regolith-landscape geoscience.   

Collaboration with other CRCs will include:

In mineral exploration


The Predictive Mineral Discovery CRC

In environmental applications


The CRC for Plant Based Management of Dryland Salinity


The CRC for Catchment Hydrology


The CRC for Freshwater Ecology

International collaboration:

International collaboration provides opportunities:

· to gain knowledge of overseas field areas relevant to Australia

· to attract leading scientists from overseas for sabbatical study

· to develop collaborative studies where overseas researchers participate in the Centre’s research to the benefit of its staff and students.

In addition, staff and students will be encouraged to present their research at international conferences.  The current CRC LEME has a successful policy on international collaboration that will be developed further.

MANAGEMENT STRUCTURE AND ARRANGEMENTS

Management Structure:

The participants have elected to proceed as an unincorporated joint venture.  This approach was adopted in recognition of the successful experience with the initial Centre as an unincorporated joint venture, the desire of participants to provide for a continuity of identity of the Centre as well as maintaining existing links between staff and their employing Core Participant.

Governance:
The Board is responsible for corporate governance, setting overall policies, research directions, annual budgets and selection and performance monitoring of the Chief Executive Officer (CEO).  The Board is responsible for periodic review of the strategies employed in achieving the objectives of the CRC.  The Board is also responsible for overseeing and reviewing the commitment of the Parties to the Centre.  The Board is responsible for determining the strategy and process of commercialisation of Centre Intellectual Property and to assess its success, having regard to the individual requirements of commercialisation.
The Board will have a majority of members from user organisations and/or independent numbers, one of whom is the Chair.  The initial Chair is Dr Ross Fardon, Chair of the existing CRC LEME.

Accountability:

Our research plan requires the establishment and maintenance of strong collaboration and communications links between programs, projects and Centre nodes.  The accountability structure to achieve this is shown in Figure 1.

Figure 1:  Management Structure 




Governing Board
Status

Chair
Independent

Australian National University
Research provider / university

Curtin University of Technology
Research provider / university

University of Adelaide
Research provider / university

University of Canberra
Research provider / university

CSIRO Exploration and Mining, 

   Land and Water
Research provider

Australian Geological Survey Organisation
Research provider


Primary Industries and Resources South Aust
User group

Bureau of Rural Sciences
User group

NSW Dept of Mineral Resources
User group

Minerals Council of Australia
Industry association

Association of Mining and Exploration Companies
Industry association

Mineral industry member
Independent

Mineral industry member
Independent

Chief Executive Officer
Research provider

The Board will appoint an Acting CEO in the event that the CEO is absent and unable to function for an extended period.

The Board will appoint five Program Leaders who will be responsible for the scientific leadership of the four Research Programs and the Education and Training Program.

Three Assistant Directors may be appointed, being located in Canberra, Adelaide and Perth.  The Assistant Directors will assist the CEO in achieving the objectives and furthering the aims of the Centre.

An Executive Committee liaises with and answers to the CEO in carrying out the directions of the Board.  The Executive Committee will consist of the Program Leaders, the Assistant Directors, the Business Manager and CEO (as Chair).  

Financial Management:

The Centre will have a Business Manager who is a qualified accountant to ensure financial and resource management is appropriate to the CRC.  

Business Development:

The CRC Program makes it clear that ongoing CRCs need to achieve financial independence from the CRC Grant by completion of the term.  Our plan is to do this by developing particularly those parts of our collaborative research that are funded by external agencies and industries.  Part of the cash flow will contribute to the funding of the Centre along its strategic plan into the future beyond the wind-down of CRC Grant funds in Year 7 of the new term.  

Staffing 

(b)
Management Staff are all Cash Funded, applies to Years 1 to 7 (Typical Year):

	Position
	Level
	Name
	Employer
	%
	Funding Source

	CEO
	CSOF9
	Smith, RE
	CSIRO
	100
	CRC

	Business Manager
	CSOF7
	Kong G
	CSIRO
	100
	CRC

	PA/Centre Support Officer
	CSOF3
	Game
	CSIRO
	100
	CRC

	Accountant
	CSOF6
	Mills
	CSIRO
	80
	CRC

	Admin Assistant
	CSOF3
	tba
	CSIRO
	50
	CRC

	Communications Officer
	CSOF5
	tba
	tba
	100
	CRC

	  Total
	
	
	
	530
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