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National Centre for Groundwater Research and Training

The National Centre for
Groundwater Research
and Training Centre was
established in June 2009
as a co-funded Centre of
Excellence of the Australian
Research Council and the
National Water Commission.
Our role is to advance
understanding of Australia’s
groundwater resources, and
to train the next generation
of groundwater researchers.
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director’s report
One of the Centre’s key objectives is to
recruit and train Australia’s next generation
of groundwater researchers and industry
professionals. Against this background I am
pleased to announce that at the end of 2010
there were 27 Chief Investigators, 24 Post
Doctorates, 34 PhD and 17 Honours student
working within the Centre. This means the
National Centre for Groundwater Research
and Training is already one of the world’s
largest groundwater science communities.
All of our staff and students have got off to
a flying start with the large number of them
receiving invitations to present papers and
participate at conferences and workshops
throughout the year, including the prestigious
National Groundwater Conference that was
held in Canberra on 31 October – 4 November.
These types of events provide an important
professional development opportunity for
our students, and we complemented these
events with a program of Centre-wide training
activities in 2010 to equip our students with
the technical skills they need to complete
their studies and to prepare them for
productive careers beyond the Centre.
We have refined our areas of research focus
and produced a Research Portfolio document
that will guide our future research activities.
We have also completed our first independent
research program review in Canberra on 5
November. This program review process
underscores the Research Management
Committee’s ongoing commitment to
delivering relevant and high-quality interdisciplinary research in an efficient and
effective manner.
The Centre’s executive management team
completed a nationwide program of Statebased stakeholder meetings which provide
an important mechanism for ensuring that
our research agenda remains relevant to
the needs of end-users. As part of this
process we launched a major new project
aimed at maximising the social, economic
and environmental impact of the Centre’s
research activities at the end of 2010. This
Road to Impact study will be one of our
flagship projects in 2011. It will help us more
fully understand the impact that groundwater
research could have on policy and practice
and, will have an important bearing on the
Centre’s prioritising and resource allocation

processes as well as its communication
activities.
The Centre has also successfully completed
negotiations with a number of new
partner and collaborating organisations.
The NSW Office of Water has joined the
Centre’s partnership fold. The Danish
Hydraulic Institute has entered into a major
collaboration agreement which will enable
Centre staff and researchers to access their
world-leading groundwater modelling
software. We joined forces with the Primary
Industry Centre for Science Education and the
Tall Poppy Campaign to promote careers in
groundwater science in High Schools. We also
completed discussions with Sinclair Knight
Merz on the delivery of a new undergraduate

“I would like to
thank our research
and industry
partners for their
help in achieving
strong results in
2010.”
scholarship program which commenced in
October 2010, and with the SA Department
for Water on a new Aboriginal Groundwater
Scholarship which will be awarded in 2011.
The scholarship programs play a critical role in
nurturing emerging research talent and are an
important component of the Centre’s talent
management strategy.
We also entered into a strategic alliance
with the US-based National Ground Water
Association (NGWA) which culminated in
the NGWA delivering two groundwater and
pollution courses as part of the Centre’s 2010
industry training program. I am confident
that this is the start of an important training
partnership which will go from strength to
strength in 2011.
Our corporate governance systems are
up and running with our Advisory Board,
International Scientific and Industry Advisory

and Liaison Committees meeting regularly
throughout the year. We have also initiated a
comprehensive review of our original budget
and underlying assumptions in response to
more complete time series data regarding our
actual research operations performance. The
critical issue is whether our original Honours,
PhD and Post Doctoral recruitment targets
remain reliable given the various delays and
challenges that many of our international
candidates have faced in obtaining visas and
confirming their commencement dates. The
Centre has initiated this process because it will
ensure the Centre’s Strategic Plan objectives
are evidence-based and achievable.
Our focus in 2011 moves away from
establishment and on to delivery across
all areas of our operations. Our staff and
students are currently working on 36 research
projects and will be bringing news of their
progress through a series of podcasts,
workshops, debates and publications next
year. A large number of these activities will
be delivered via a new web-portal that we will
be launching early in the New Year. We will
also be delivering a new range of exclusive,
invitation only research forums for senior
leaders, and a reinvigorated industry training
program which includes more specialised
courses and a new panel of presenters.
On behalf of everyone at the Centre I would
like to thank our research and industry
partners for their unstinting and enthusiastic
support over the last 12 months. I am
looking forward to working with you all more
closely in 2011 as we start work on the next
exciting chapter in the life of the National
Groundwater Centre for Research and
Training.

PROFESSOR CRAIG T. SIMMONS

Following: Fig. 1 The picturesque Willunga Basin, home of the Willunga Groundwater EIF site.

National Centre for Groundwater Research and Training
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centre
overview

The Centre was established in June 2009 to undertake the critical
work needed to improve understanding and management of
Australia’s groundwater systems – systems that are critical for
Australia’s future water security. The decision to establish the
National Groundwater Centre has enabled nearly 200 Australian
and international researchers to pool their groundwater
knowledge and expertise.
The Centre has, following extensive consultation with our key
industry, government and scientific stakeholders, structured
its research activities across five flagship research programs as
follows:
• Program 1: Innovative Characterisation of Aquifers and
Aquitards;
• Program 2: Hydrodynamics and Modelling of Complex
Groundwater Systems;
• Program 3: Surface Water- Groundwater Interactions;
• Program 4: Groundwater-Vegetation- Atmospheric 		
Interactions;
• Program 5: Integrating Socioeconomics, Policy and Decision
Support.
The Centre, with funding from the Education Investment Fund
(EIF), has also established five groundwater Super Science sites
across Australia which are the focus of intense research: Willunga
(SA), Stradbroke Island (QLD), Wellington (NSW), Ti Tree (NT) and
Namoi (NSW). The map on page highlights these Super Science
site, the locations of our collaborating universities and our other
field research sites.
The Centre’s research performance is closely monitored and
managed by our Research Management Committee with input
from our Advisory Board, International Scientific Advisory
Committee, and Industry Liaison Advisory Committee. 2010 also
saw the launch of internal research program review processes
which are also having an important role in shaping and refining
our research focus.
The Centre also has a dedicated Industry Training Team which
offers a broad range of general and specialist courses which
underpin and enhance the National Water Initiative by increasing
Australian groundwater management capacity.

National Centre for Groundwater Research and Training

performance overview
The Centre has used the following traffic light system to measure its performance:
indicates implementation is on track and/or minor refinement is required
indicates real or potential implementation difficulties
indicates implementation has failed or failure is likely.
PRIORITY AREA: RESEARCH
KEY PERFORMANCE INDICATORS

2010 TARGET

2010 RESULT

R1

Total number of publications appearing in quality journals (including
book chapters)

10

56

R2

Research quality % of category A or A* journal papers

30%

89%

R3

Number of citations2

Not set in 2010

4

R4

Number of invitations to present talks, papers and keynote lectures at
major national and international meetings

10

84

PRIORITY AREA: Capacity
c1

Number of new Postdocs recruited each year

24

15

c2

Number of new PhD students

20

38

c3

Number of Honours students

14

16

c4

Honours student completion rate

100%

94%

c5

Number of professional training courses run by the Centre for nonNCGRT staff and students

10 courses

11 courses

c6

Number of people attending professional training courses run by the
Centre for non-NCGRT staff and students

500 attendees

429 attendees

c7

Number of participants in Technical Field Methods Training Modules

25

20

PRIORITY AREA: OUTREACH
O1

Number of media articles and segments that mention the Centre

10

8

O2

Number of significant public talks delivered by Centre staff

4

26

O3

Number of publications produced by the Centre promoting our
research and training activities

1 Public Annual Report
4 Quarterly
Newsletters

1 Public Annual Report
1 published in
December 2010

PRIORITY AREA: LINKAGES
L1

Number of new Partner or Collaborating Organisations

1

1

L2

Number of international visitors and exchanges

8

29

L3

Number of national and international workshops organised and
managed by the Centre

0

2

L4

Number of visits to overseas laboratories and research facilities

0

25

L5

Number of successful joint grant and/or scientific applications with
national and international collaborators

1

10

L6

Number of industry engagement meetings per year

2

56

L7

Participation on significant national and international bodies

N/A as participation is
generally by invitation

33

PRIORITY AREA: MANAGEMENT AND GOVERNANCE
MG1

Deliver high quality corporate planning and reporting documents
within required timeframes

100% documents
delivered on time

100% submitted
within negotiated
timeframes

MG2

Number of significant breaches of operational policy and procedure

0

0

PRIORITY AREA: FINANCIAL MANAGEMENT
FM1

Unqualified audit report

FM2

Annual cash contributions from non-ARC and non-NWC sources

$1.8million

$2.2million

FM3

Annual in-kind contributions from non-ARC sources and non-NWC
sources (see notes in Financial Management section)

$3.7million

$5.2million
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Table 1. showing Centre performance at a glance.

Achieved

Overall
assessment
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centre SITE locations

Fig 2. map of Australia showing key Centre sites.

Legend
LEGEND
Green = Super Science Sites
GREEN
EIF Super Science Sites
Yellow
=Groundwater
Universities
YELLOW= Research
Partner Universities
Red
field sites
RED

Research Field Sites
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centre governance structure
Project Executive
ARC/NWC
Advisory Board

Centre Director

ISAC

Deputy Director

Centre Management
Team

ILAC
Research Management
Committee

Program 1
UNSW

super
science
sites

Program 2
FUSA

Program 3
FUSA

Program 4
ANU

partner and
collaborating
organisations
Charles
Sturt University

Geoscience
Australia

James
Cook
University

NSW
Dept Primary
Industries

Latrobe
University

NSW Science
Leveraging
Fund

Monash
University

SA
Department for
Water

QLD
University of
Technology

Aquaterra
Consulting
Pty Ltd

University of
WA

SA Water

University
of SA

Sinclair
Knight Merz
Pty Ltd

University
of Technology
Sydney

United
Water
International

CSIRO

NSW
Office of
Water

Program 5
UQLD

Wellington,
NSW

Stradbroke
Island, QLD

Willunga,
SA

Ti Tree, NT

Namoi, NSW

Opposite: Fig. 3 bore water being discharged at the Groundwater EIF site at Willunga.
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Research
Our research activities are underpinned by two broad strategies that focus on: delivering
world class research, and promoting the Centre as a world centre for groundwater research
and training. We have delivered a strong overall performance in completing the various
activities and projects that support these strategies.

Research Performance

The Centre’s International Scientific and
Advisory Committee (ISAC) held its inaugural
meeting in February 2010 and endorsed the
Centre’s research blueprint, in particular
the decision to frame our research activities
within the confines of 5 flagship programs.
ISAC members also confirmed that the
Centre was engaging in research activities
that were of direct relevance and application
to groundwater research nationally and
internationally.
A Chief Investigator Workshop was held in
Sydney on 18-19 April 2010, which provided
important opportunities for the Centre’s
leadership team to set the strategic context
for our research and to outline the Centre’s
research culture which has a strong focus
on knowledge exchange, integration and
collaboration.
Our Research Management Committee
(RMC) continued to meet on a fortnightly
basis (by telephone conference) throughout
2010. These meetings have provided an
important opportunity to review the quality of
performance across all facets of the Centre’s
operations and, to develop strategies to
address any issues impacting on our research
and training performance in a timely manner.
This strong, visible and collective leadership
approach is one of the Centre’s key strengths.
The Centre’s Chief Investigators have also
worked tirelessly in promoting the Centre
and in providing high-quality supervision
to their students. This has delivered
exceptional results in relation to the number
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of publications that our researchers and
students have produced, and in the number of
speaking engagements they have secured.
Our other key areas of focus in 2010 included:
• Finalising an independent review process
to assess research progress and quality at
the Program level. This work culminated
in Research Program 5 “Integrating
Socioeconomics, Policy and Decision Support”
undergoing the Centre’s first program review
held in Canberra on Wednesday 3 November
at the Australian National University. The
review was attended by Program Leaders,
Chief Investigators, Honours, PhD Students
and Post Docs. All of the PhD Students
and Post Docs involved in Program 5 were
required to deliver presentations outlining
their field of enquiry, its context and crossprogram collaboration opportunities. Two
external reviewers were invited to join
the review, Professor Quentin R. Grafton
(Australian National University) and Professor
Geoff Syme (Edith Cowan University) to
ensure the Centre received independent
feedback. The external reviewers commended
Program 5 on being a “world class” research
program, and provided excellent suggestions
and opportunities that the Centre will explore.
One of the key outcomes was the importance
of integration with other Centre Programs to
ensure collaboration and to avoid silos. This
is an important matter for all Centre research
programs and the Centre will be closely
examining mechanisms to facilitate and
enhance cross program collaboration. This will
be the focal subject of a number of upcoming

Research Management Committee meetings;
• Introducing an inaugural process for
setting research priorities in response to the
outcome of the independent reviews of our
5 flagship research programs and, feedback
from our Advisory Board, committees and
stakeholders;
• Commissioning a major overhaul of the
Centre’s web platform to create a private
member-only section of the website which
researchers and students can use to access
best-practice advice and share their research
findings. This process will be completed in mid
2011;
• Completing work on the Centre’s
Partnership Strategy which will help us
identify the effective and cohesive partnership
opportunities that are critical to the Centre’s
long-term sustainability; and
• Completing work on the Centre’s data
management strategy.
The only area where the centre has not
achieved its objectives in 2010 relates to
the finalisation of our intellectual property
arrangements with our Collaborating and
Partner Organisations. At the date of this
report several organisations have been
unable to enter into formal agreements with
the Centre largely for internal reasons. The
Centre will continue working with these
organisations to secure the relevant sign-offs
as a matter of urgency.
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Research results

This section outlines our progress towards achieving our Research targets.

PRIORITY AREA: RESEARCH
KEY PERFORMANCE INDICATORS

2010 TARGET

2010 RESULT

R1

Number of peer reviewed journal papers

10

56

R2

% of category A or A* journals

30%

89%

R3

Number of citations

Target not applicable
because this is outside the
Centre’s direct control

4

R4

Number of invitations to present talks, papers and keynote lectures

10

84

Table 2 showing our results in key priority areas in Research.
Our performance in the research operations area is very promising, and all of our 2010 performance targets were achieved. Our citation result
(i.e. 4 citations in the 2010 calendar year) looks modest on first analysis. However, this result is satisfactory given the significant amount of time
that it takes to produce high-quality papers and to have them accepted for publication, read and cited by external researchers. We are confident
that there will be a significant increase in this citation rate in 2011. We will also be producing a new best practice guide for our students and
researchers in 2011 to ensure they thoroughly understand how are research performance is measured and adopt a consistent approach when
assessing their individual outputs. The following section profiles some of our key research projects in 2010 and introduces some of the staff and
students who have been working on them.

National Centre for Groundwater Research and Training

Program 1
Innovative Characterisation of
Aquifers and Aquitards
led by Professor ian acworth, university of new south wales

	
  

1A - Linking Geological and
Hydrogeological Processes
2010 staff appointments are Dr Gregoire
Mariethoz, Dr Matthias Raiber and Mr Adam
King. Gregoire has already made novel
modifications to the Multiple Point Statistical
methodology, which will be introduced to
the geological and statistical communities
at the 1st Conference on Spatial Statistics,
Netherlands, March 2011. Dr Matthias’s
research is directed to characterising multiple
aquifer systems in South East Queensland
using hydrogeology, hydrochemistry and
3D visualisation methods. Adam is a NCGRT
PhD candidate and his project considers an
alluvial irrigated catchment and an integrated
approach using conceptual and simulation
modelling, in collaboration with Queensland
DERM. Field work has commenced and a
series of automated monitors was in place
for the recent severe flooding in South East
Queensland. Outputs from this theme include
new Mathematica algorithms by Bryce
Kelly for generating cross sections, isopach
and isochore maps, stratigraphic statistical
analysis, and volumetrics. These notebooks
are now being used by National Water
Commission staff member Melissa Woltmann
for a new project with Program 1 partner
organisation Geoscience Australia, examining
3D modelling of palaeochannels in Patterson,
Western Australia.
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Program 1A has established close working
relations with Program 5, via Professor
Tony Jakeman and Rachel Blakers. We
are collaborating on a Namoi case study,
developing innovative approaches to 3D
hydrograph clustering and 3D visualisation
for mapping aquifer connectivity. Program
1A is also collaborating with the New South
Wales Office of Water. Benchmarking against
their MODFLOW model of the Lower Namoi,
we are examining the impact of aquifer
heterogeneity and inverse methodology
on calibrated parameters and sustainable
groundwater usage. In 2010, Program 1A Chief
Investigator Professor Mal Cox gave invited
talks in Padova, Italy; Karlsruhe, Germany; and
at the British Geological Survey, UK.

Profile: PI Dr David Mitchell
Dr David Mitchell is an Industry and
Investment New South Wales Technical
Specialist in Hydrology, based at Orange
in the central west of NSW. I&I NSW is a
partner agency in the NCGRT and David is
a partner investigator in Program 1. The
main area of research is how the fluxes of
water, salt and sediment are affected by
land-use, landscape and climate. As part of
the NCGRT David has contributed data that
I&I NSW has collected and collated from its
many long term hydrology research sites
in NSW. The data (hourly groundwater
depths, streamflow, and climate) has record
length of between 8-16 years in well defined
upland dryland catchments in NSW. This
data is being used as a baseline dataset for
NCGRT post-graduate and post-doctoral
researchers working in Programs 1D and
4. More recently David has contributed to
the NCGRT Field Methods short course by
leading the field training day at the Baldry
Key Site (which is one of the Wellington
Groundwater EIF sites). Additionally David
is assisting in development of research
proposal in northwest NSW that form part
of the ‘characterising aquifers’ theme, and
assisting with development of a number of
PhD proposals.
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1B - Characterising Aquitards
Postdoctoral researcher Dr Anna Grieve
joined the team in 2010, and is investigating
water leakage through clay aquitards
using micro-gravity, resistivity imaging and
borehole tomography techniques. In 2010
two NCGRT honours students completed
their theses, with Malinda McDonnell winning
a 4th year prize from UNSW School of Civil
& Environmental Engineering. She tested
clay cores from the Namoi catchment using
tradition oedometer methods to determine
consolidation, permeability and specific
storage. Her results indicated that this type
of clay aquitard material could be spun in
the new NCGRT centrifuge permeameter. Ed
Kearney’s thesis examined several methods
for porewater extraction in collaboration with
partner organisation Geoscience Australia.
He found that squeezing and centrifugation
yielded the most realistic chemistry, while
dilution methods were not suitable for
porewater studies.

Centrifuge engineer Mark Whelan, appointed
in early 2010, has helped specify and
manage construction of the new centrifuge
permeameter laboratory and instrumentation.
The centrifuge itself was factory tested
and shipped for installation in February
2011. Aquitard research sites near Breeza
and Caroona in the Namoi catchment were
instrumented with thirteen new piezometers
and automated groundwater loggers, a
new gravity meter site, and installation of
geophysics bores. Research collaboration with
New South Wales Industry and Investment
is focused on quantifying how much deep
drainage becomes recharge in these heavy
clay soils. Prof Jim Hendry, NCGRT Scholar
visited UNSW in April 2010, and will be back
in April 2011 to commence collaborative work
testing shale cores in the new centrifuge
permeameter

Profile: PhD student Cecilia
Azcurra
Cecilia Azcurra joined the University of New
South Wales as a PhD student in early 2010.
Her research focuses on the local water
cycle and crosses between Programs 1 and
4 of the NCGRT. She obtained her Bachelor
of Engineering and Bachelor of Science
degrees from the University of Melbourne.
Cecilia’s PhD research is titled “The use of
stable isotopes to quantify the local water
cycle in a semi-arid environment” and
aims to quantify the interactions between
the atmosphere, vegetation, soil, surface
water and groundwater. Her research
is based at the EIF Groundwater site at
Wellington, NSW, and crosses NCGRT
Programs 1 and 4. As part of Program 4,
isotopic measurements of both liquid and
vapour components of the water cycle at
the UNSW Wellington Research Station will
be used to characterise water and energy
fluxes at the local scale. Cecilia’s work also
ties in with the fractured rock research
being undertaken as part of Program 1.
The Wellington area is situated above karst
geology, so the groundwater aquifer to be
considered in her research is both porous
and fractured. Cecilia has been developing
a karst groundwater model that uses
climatic information along with rainfall
and drip water isotope data in order to
investigate the groundwater flow dynamics
of the aquifer. The model can also be used
to identify how mixing in a karst aquifer
affects the isotopic composition of water
deposited on stalagmites formed in karst
caves, providing a method of quantifying
the uncertainty associated with the
interpretation of paleoclimate records
obtained from stalagmites.
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1C - Heat as a groundwater tracer
Staff appointments to this Program are not
planned until late 2011. However, as part of
building external collaborations and develop
research ideas around using heat as a tracer
of water flow Chief Investigator Martin S
Andersen and UNSW PhD student Gabriel
Rau went on a two week study trip to visit
Jim Constantz, Dave Stonestrom and several
other researchers at USGS in the south-west
US. Chief Investigator Dr Martin S Andersen
gave two keynote presentations in 2010 at the
Australian Earth Sciences Convention (AESC)
in Canberra and at the Annual Cotton Science
Conference in Narrabri on Program 1C and
Program 3 material.
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1D - Characterising Fractured Rock
Aquifer Systems using hydraulic,
hydrochemical and geophysical
tools
In 2010, four PhD students and two post-docs
have started working on different aspects of
this Program. The focus of research has been
at the Wellington Groundwater EIF nodes, and
in collaboration with Program 4 and partner
organisation NSW Industry and Investment. Dr
Hoori Ajami and Dr Cath Jex are investigating
the application of integrated hydrological
models to characterize surface water /
groundwater / atmospheric interactions
and the use of novel tracers to characterise
fractured rock systems respectively. NCGRT
PhD students Cecilia Azcurra, Mr Ali Ershadi,
Mr Seyed Shahrokhi are investigating the
use of stable isotopes of water to quantify
the interactions between the atmosphere,
vegetation, soil, surface water and
groundwater; evaporation estimation and
rainfall estimation approaches respectively.
Mark Peterson has joined the NCGRT to do
a PhD on water resources in fractured rocks
in collaboration with ANSTO. He will use
environmental tracers, particularly radioactive
tracers, such as tritium (3H) and radiocarbon
(14C) where ANSTO have strong analytical
capabilities. In 2010, Chief investigator
Andy Baker was awarded an ARC Discovery
Project to use novel organic biomarkers as
a tracer in fractured limestone aquifers; this
research and an ARC LIEF award will build
on NCGRT Program 1D. CI Matt McCabe has
participated in the GEWEX Radiation Panel
Meeting, Seattle, USA and was invited to join
the American Geophysical Unions Remote
Sensing Technical Committee (2010-2012) Hydrology Section. P1D staff and students
published research articles in journals such
as Quaternary Science Reviews, Journal of
Geophysical Research and Hydrology and
Earth Systems Science.
Fig. 4 A limestone aquifer in the Wellington Caves,
NSW is one of the Groundwater EIF sites.
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Program 2
Hydrodynamics and
Modelling of Complex
Groundwater Systems
led by professor craig simmons, centre director
and flinders university

Numerical models form a vital and
increasingly important component of
modern quantitative hydrogeology; they
are both a fundamental way of investigating
complex groundwater hydrodynamics and
an invaluable tool in the formulation of
research questions and hypotheses. This
program focuses on developing a general
understanding of both groundwater systems
and modelling that can be applied across a
range of issues and applications. The program
explores complex groundwater systems
using physicallybased models; this being
a critical precursor to simplification. The
program focuses on the trade-offs between
model simplicity and accuracy, and issues of
heterogeneity and model uncertainty.
P2-1 HETEROGENEITY IN GROUNDWATER
FLUIDS AND GEOLOGIC STRUCTURES
Heterogeneity in both the geology of the
subsurface and groundwater fluids can have
critical consequences for groundwater flow
and solute transport. This project explores
the critical controls of complex geologic
and fluid heterogeneity on hydrogeologic
processes, and seeks to identify the nature of
the simplifications which are allowed without
compromising model predictive ability.
P2-2 HETEROGENEITY OF STREAMBED
SEDIMENTS AND IMPACT FOR
CONNECTION TO GROUNDWATER
This project investigates the impact of
heterogeneity of streambed sediments on
simulation of groundwater–surface water
interaction, and in particular on stream–
aquifer connectivity. How the heterogeneity
affects connectivity states, exchange fluxes
as well as model calibration and prediction
are key matters for investigation. The project
will draw upon field measurements being
carried out in the Namoi catchment (NSW).
P2-3 MODELLING GROUNDWATER

INTERACTION WITH EPHEMERAL LAKES
AND STREAMS
Current modelling approaches for surface
water–groundwater interaction usually
require surface water features to be specified
as simple boundary conditions that are fixed
in space and time. This project explores
modelling tools that do not require the
positions of surface water features to be
specified, but rather allow them to appear
and disappear depending on rainfall and
climate. This is particularly important in
Australia, where many streams and wetlands
are ephemeral and many of the currently
used modelling approaches may not be
applicable. Field data from the Willunga
catchment (SA) may be used for field testing
of the models.
P2-4 IMPROVING CALIBRATION OF
SURFACE WATER–GROUNDWATER
INTERACTION MODELS
Model calibration typically relies on matching
model results to observed head data, but all
model calibration is non-unique. This project
explores what additional data types and
information can be used in the calibration
of surface water–groundwater interaction
models to improve both calibration and
prediction uncertainty. The study will use
the Cockburn River catchment (NSW) as a
demonstration site.
P2-5 SIMPLICITY VERSUS COMPLEXITY
INGROUNDWATER MODELLING
The level of complexity adopted in
hydrological models has major implications
for the capacity to analyse uncertainty in
model predictions. This project assesses how
the degree of simplification of real-world
processes and heterogeneity in hydrological
models impacts on the uncertainty of model
predictions. To do this we use automated
parameter estimation and uncertainty
assessment techniques.

Profile: Associate Professor Adrian
Werner
Dr Adrian Werner is an Associate Professor in
Hydrogeology at Flinders University. Adrian’s
primary role is Deputy Leader of Program
2 in the National Centre for Groundwater
Research and Training. In this role, he works
closely with Professor Craig Simmons and
other Program 2 colleagues in undertaking
research on complex groundwater systems
and numerical modelling applications.
Adrian completed a PhD at the University of
Queensland in 2004 on the topic of coastal
aquifer hydrodynamics, focusing on estuaryaquifer interaction and associated tidal and
density effects (Werner and Lockington, 2006;
Journal of Hydrology). Adrian continues to
lead both theoretical hydrological research
across a broad spectrum of themes, and
practical problem-solving of real-world
water-resources issues. He is presently
leading a research effort in collaboration with
South Australian Government agencies to
develop state-of-the-art numerical models
of the Eyre Peninsula, South Australia
where groundwater is the principal source
of freshwater. This project has led to
knowledge gains relating to aquifer recharge,
groundwater management and seawater
intrusion, and has been the focus of several
Honours and PhD student projects.
Adrian maintains a spectrum of other
academic responsibilities – he has been an
Associate Editor for the Journal of Hydrology
since 2007, receiving an award for excellence
in editing in 2008. He coordinates the
postgraduate groundwater coursework
programs at Flinders University and has been
instrumental in the development of distance
groundwater education, and he continues
to contribute to both undergraduate and
postgraduate teaching in hydrology.

National Centre for Groundwater Research and Training

P2-6 USING ENVIRONMENTAL TRACERS
TO CONSTRAIN HYDRAULIC MODELS
Commonly used approaches rely on hydraulic
methods (e.g. pump tests) as a basis for
using Darcy’s Law, or environmental tracers
(e.g. carbon-14) for estimating groundwater
age. Previous studies have assessed

Estimating groundwater flow rates
in heterogeneous aquifers remains a
critical challenge for hydrogeology.
uncertainty separately in these approaches.
This project will provide the first systematic
and unified theoretical assessment of the
two approaches. We will explore how the
use of environmental tracers may constrain
hydraulic models and reduce model
parameter and predictive uncertainty.

Fig. 5 A cross-section from a modelling diagram
showing numerical modelling results of the distribution of groundwater salinity below a sandy island in
an estuary affected by tides.
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Program 3
Surface Water - Groundwater
Interactions
led by professor peter cook, deputy director, flinders
university and csiro.

To date, seven Post-Doctoral Fellows and nine
PhD students have commenced in Program 3.
Six of the Post-Doctoral Fellows and several
of the PhD students have commenced since
June 2010, and so research projects are still at
an early stage. Preliminary work has begun in
a number of catchment, focussing mainly on
installing piezometers and data loggers, and
preliminary chemistry sampling.
A number of streams and wetlands have
been instrumented to measure rates
of groundwater discharge. Within the
Cockburn River catchment (NSW), Chani
Welch (PhD student, Flinders University)
has installed pressure transducers and
electrical conductivity loggers in a number of
bores adjacent to the river, to measure the
movement of water from the river into the
aquifer when the hydraulic gradient reverses
following large river flow events. This water
ultimately returns to the river, and this project
is attempting to understand how the surface
water and groundwater mix within the nearstream environment.
Similar instrumentation has been installed
in the Avon and Mitchell River catchments
(Victoria), where Harald Hofmann (PhD
student, Monash University) is studying
temporal and spatial variability of
groundwater discharge to streams using
radon and radium isotopes. Preliminary
results show significant seasonal differences
in tracer concentration, which is probably
related to variations in groundwater inflow.
In the Mitchell River, Queensland, Glenn
Harrington (Chief Investigator, CSIRO), Jordi

Batlle-Aguilar (Postdoctoral fellow, Flinders
University), Anirban Das (Postdoctoral fellow,
JCU) and Marc Leblanc (Chief Investigator,
JCU) carried out preliminary sampling
of water chemistry in the Mitchell River
(Queensland). Preliminary data suggests
that Great Artesian Basin groundwater may
discharge to a section of the river.
A number of sites are also being
instrumented to measure loss rates on losing
and intermittent streams. Five new wells have
been installed in the alluvium adjacent to
Pedler Creek, in the Willunga Basin, which is
one of the Groundwater Super Science sites
funded through the Education Investment
Fund (EIF). These wells have been equipped
with data loggers to measure groundwater
level fluctuations, and surface water level
monitoring sites have been installed adjacent
to the wells so that directions of groundwater
flow between the creek and aquifer can be
determined. Pedler Creek is an intermittent
creek, which flows for 3-4 months every
year. During the flow period, the stream is
losing in its upper reaches, and gaining in its
lower reaches. Louise Anders (PhD student,
FUSA) has been making measurements of
water chemistry along the stream during
flow periods, to determine how the transition
point between losing and gaining migrates
upstream and downstream over time. At the
same site, Jordi Batlle-Aguilar (Postdoctoral
fellow, Flinders University) has been
conducting experiments in which a section
of the creek is isolated and water impounded
within this section to directly measure
infiltration.

The overall aim of this study is to determine
how changes in groundwater level affect
flow duration, and rates of stream infiltration.
Surface water and shallow groundwater
monitoring sites have also been established
in ephemeral rivers in Fortescue Basin (WA)
and Ti Tree Basin (NT). Flow in these streams
is less regular, and dependent upon high
intensity rainfall events. In arid regions,
infiltration from ephemeral streams is
believed to be a major source of groundwater
recharge, although there are very few
quantitative measurements of this recharge
flux.
A number of studies are also focussing on the
link between surface water - groundwater
interaction and water quality. Instrumentation
has been installed within the the Tinchi Tamba
Wetlands Reserve. Located close to Brisbane,
this peri-urban wetland is part of the chain of
coastal wetlands in Moreton Bay listed under
the Convention on Wetlands (RAMSAR, Iran
1971) as internationally important.
The wetland is subjected to tidal influence, as
tides flood the mangroves and tidal flats twice
daily. Core samples have been collected and
monitoring wells established for investigating
groundwater flow and chemical processes
within the wetland environment. As well
as understanding groundwater circulation
patterns, this study will focus on transport
and mobility of zinc, as an indicator of
transport processes of other contaminants.
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Program 3 Feature Project:
Mitchell River (Far North
queensland)

The tropical rivers of far north
Queensland present opportunities to
study surface water – groundwater
interactions in systems that exhibit
very large seasonal fluctuations in
river stage (often tens of metres). Such
dynamics are seldom investigated in
detail – compared with those of small,
perennial streams in temperate areas
– mainly because of the logistics of
installing monitoring devices that can
withstand high flow events during
the wet season. The large spatial
and temporal scales over which flood
flows occur also present challenges in
knowing when and where to collect
water samples for chemical analysis.
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The Mitchell River is one of the largest rivers
on the western side of Cape York Peninsula;
as it flows from the Daintree Rainforest down
to the Gulf of Carpentaria, the river supports
diverse ecological communities in both wet
tropics and savannah landscapes.
In collaboration with Marc Leblanc (Chief
Investigator, JCU), Jordi Batlle-Aguilar
(Postdoc, FUSA) and Glenn Harrington (Chief
Investigator, CSIRO) are investigating the
geological controls on groundwater discharge
to the river during the dry season. One
particular focus of this research is to quantify
the role of ‘rejected recharge’ from Great
Artesian Basin intake beds in sustaining dry
season flows through the middle reaches of
the catchment.
Chani Welch (PhD candidate, FUSA) is also
planning to work on the Mitchell River; her
research is focussing on understanding the
spatial and temporal aspects of water quality
change during bank storage and return flow.
The large rise and long duration of wet season
river levels in this system means that bank
storage, and associated water quality change,
should propagate further into the aquifer than
occurs the smaller streams she is studying in
southern Australia.
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Above: Fig. 6 In foreground, Jordi BatlleAguilar sampling the upper reaches of the
Mitchell River in October 2010.
Below: Fig. 7 Gamboola river flow gauging
station on the middle reaches of the Mitchell
River – gauge posts in foreground are each
1m tall.
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Program 4
Groundwater-VegetationAtmosphere Interactions (GVI)
led by david lockington, university of queensland

This program focuses on GroundwaterVegetation-Atmosphere Interaction (GVI) in
the context of (1) evapotranspiration (ET)
and groundwater recharge quantification
and (2) the sensitivity of groundwater
dependent ecosystems (GDEs) to changes in
groundwater levels and chemistry. In both
cases, we would like to be able to provide
knowledge supporting the establishment
of robust and efficient tools for estimating
and predicting vegetation water use for
sustainable groundwater management.
Feedback from agencies in 2009 indicated
major concerns with the lack of supporting
information for the effectiveness of current
tools available for GDE assessment as well
as more specifically the lack of fundamental
information on coastal and estuarine
GDEs which face increasing pressure from
development. This feedback has influenced
our initial activities where we are developing
several sites for detailed groundwatervegetation-atmosphere monitoring, initially
focused along the east coast of Australia.
These sites provide opportunities for both
fundamental knowledge to be gained and
as suitable test-beds for monitoring and
modeling tools and strategies. In 2010
Program 4 instrumentation of several
Groundwater EIF Super Science sites was also
initiated. Over time, it is anticipated that an
increasing amount of Program 4 research will
gravitate to the EIF sites. Program 4 includes
researchers from six partner universities: UQ,
UTS, UNSW, Monash, La Trobe and FUSA.
While a number of vegetation types at
different locations will be the subject
of individual researchers’ efforts, in the
longer term we aim to build focus on two
major systems: ‘dry interior’ and ‘coastal’.
Both have been the subject of only very
limited GVI research, represent large and
important facets of the Australian landscape
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and can be considered present at three of
the Groundwater EIF sites: Ti Tree Basin,
Wellington and North Stradbroke Island. The
latter aspect is important since researchers
will have access to groundwater, vegetation
and meteorological data at much higher
density than normally available – this is a
unique opportunity to advance Program
4-type research.
Recruitment and initial research site
selection formed a major component of
Program 4 Chief Investigators activity in
2010. Postdoctoral fellow and PhD student
recruitment has been successful with three
fellows: Drs Adrien Guyot (UQ), Hoori Ajami
(UNSW) and Randol Villalobos-Vega (UTS) and
around ten PhD students joining the program
at partner institutions.
Dr Hoori Ajami joined Dr Matt McCabe
at UNSW and is working on developing
integrated high resolution hydrological
models for application to large scale remotelysensed systems. Identifying appropriate
remote sensing tools and strategies for
effective parameterisation of the large-scale
models is a major aspect of this project. The
group makes use of the Groundwater EIF site
at Wellington where they are establishing
detailed and sophisticated monitoring
frameworks for groundwater, surface
water, vegetation and climate. They are also
collaborating with State agencies (Victoria
and NSW) to make use of their existing sites
and datasets. Since work at the Wellington
site will take some time to develop suitable
datasets, Dr Ajami’s project will proceed using
European data via the group’s collaboration
with researchers at the Denmark Geological
Survey. Other NCGRT researchers in this team
are our PhD students: Ali Ershadi and Cecilia
Azcurra. Ali is studying the remote sensing
of ET at a number of scales with a view to

identifying the most robust approaches,
along with methods of treating uncertainty
in estimates. Cecilia’s project aims to quantify
water and energy fluxes in a semi-arid field
site at Baldry.
Chief Investigator Huade Guan at Flinders
University established his group of PhD
students in 2010 also focusing on establishing
tools and methodologies for quantifying
the role of vegetation and land use in
mediating precipitation (directly and via
evapotranspiration) and controlling the ratio
of actual to potential groundwater recharge.
Joining Dr Huade Guan are postdoc Dr
Vinodkumar and PhD students Rose Deng,
Hailong Wang and Xiang Xu. The group will
link their research to groundwater recharge
quantification at sites in the Mt Lofty Ranges
and the Groundwater EIF site at Willunga.
At LaTrobe University, Chief Investigator
John Webb and PhD student Josh Dean
are assessing the water use of Blue Gum
plantations and its impact on groundwater
and regional hydrology using several pairedcatchment study sites in South-Western
Victoria (i.e. plantation vs pasture with a
number of different hydrogeological settings).
Josh is also working closely with other
forestry researchers in CSIRO and at other
Melbourne universities. The significance of
this project lies in the need to establish the
likely trade-off between the value of the
plantations in carbon sequestration and their
negative impact on water resources and other
regional land uses.
In 2010 Chief Investigator Edoardo Daly at
Monash University recruited Parikshit Verma
as an NCGRT PhD student. Parikshit will aim
to develop GVI functions for use in variably
saturated groundwater models with a view
to application in their Victorian field site.
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This site has been established across 2010
in collaboration with NCGRT Program 3
researchers near Lake Wellington, Gippsland.
The P4 team will focus on riparian scale GVI
in a temperate coastal climate and methods
for its quantification and forecasting. In
particular, the researchers want to develop
appropriate functions describing root
distribution and plant response to changes
in availability of the groundwater. Models
they are developing will be tested at EIF
sites where there will be higher resolution
Program 4 data. While the motivation is
related to 4B, the research will also be
applicable to questions being addressed in
4A.

to these GDEs has begun in conjunction with
UNSW researchers (i.e. Dr Hoori Ajami) and a
new UQ PhD student: Yanzi Xiao. We are also
interested in groundwater recharge in these
coastal systems since this, as everywhere,
governs sustainable yield. In 2010, a new
PhD project, aligned with the other coastal
projects, began on assessing recharge
mechanisms in subtropical coastal forests.
NCGRT PhD student Junliang Fan will use a
number of approaches to establish recharge
mechanisms and develop appropriate local
to regional scale modelling approaches
appropriate for groundwater management.
Field sites were established in 2010 on the
Brisbane River and Bribie Island.

Chief Investigator Eamus, together with
NCGRT PhD student Sepideh Zolfhagar and
Postdoctoral Fellow Dr Randol VillalobosVega, have identified a site at Kangaloon,
NSW, where they can assess the impact
of depth to watertable on a number
of groundwater sensitive species. The
groundwater lies at depths ranging from 2m
to 30m across the area and in 2010 the UTS
team have instrumented trees for a wide
range of hydraulic parameters. Initial data has
demonstrated clearly for the system studied
that some aspects of tree function are
sensitive to the availability of groundwater.

Researchers are
developing field
sites for testing
approaches to
measure and
model sensitivity
of coastal
vegetation to
groundwater
availability and
chemistry.

UQ Chief Investigator’s David Lockington and
Catherine Lovelock began the coastal GDE
work in 2010 by targeting the groundwater
sensitivity of the ‘end-member’ mangrove
species. NCGRT Postdoc Dr Adrien Guyot
joined the group from Grenoble University,
France. Field measurements have yielded
new, basic data on the water use and
sensitivity of a number of mangrove species.
Work on application of MODFLOW+RIP-ET
Fig. 8 NCGRT students conducting field work.
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program 4 Feature Project:
Mangrove response to
salinity in groundwater

Mangrove growth
and propagation
is sensitive to
salinity, with
groundwater
discharge
to estuaries
providing a
dilution gradient.
The sensitivity is
species-dependent
such that changes
in groundwater
discharge due to
abstraction or
climate variation
can potentially
lead to changes
in community
structure.
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The research will progress across these
community types. Program 4 researchers aim
to establish effective approaches to assessing
environmental water requirements and
forming environmental response functions for
use in coastal management modelling tools.
An initial test site was established on the
banks of the Brisbane River, adjacent to UQ,
in 2010. Mature mangrove trees instrumented
with HRM and HFD sap flow sensors as well as
psychrometers and dendrometers. Soil water
and groundwater were also monitored for
availability and salinity and a comprehensive
climate station established at the site. A
comprehensive climate station was also
established at the site.
In 2010 Program 4 researchers at the
University of Queensland established
collaboration with Professor Kathy Steppe
and her ecohydrology research centre at the
University of Ghent, Belgium. Two masters
students from this group joined UQ NCGRT
researchers in August for a two month study
of mangrove water use at the UQ site; data
collection has continued beyond this initial
study.
Early data analysis by the Belgian
collaborators has suggested that, surprisingly,
the mangroves that had been instrumented
actually are taking up rainwater directly
through their leaves and storing in their
trunks. This was unexpected and adds a new
dimension to understanding mangrove water
use and sensitivity to groundwater availability.
Research is continuing.

Fig. 9 Conducting sap-flow measurements.
Opposite: Fig 10. Monitored coastal groundwater
dependant ecosystem on North Stradbroke Island.
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Program 5
Integrating Socioeconomics,
Policy and Decision Support
led by professor tony jakeman, australian national
university

Program 5 on Integrating Socioeconomics,
Policy and Decision Support presently involves
nine Chief Investigators, nine Postdoctoral
fellows, nine PhD students and four Honours
students. There are also three international
visitors who are working with the program on
a regular basis. The program spans staff and
students at four university nodes: ANU, CSU,
UniSA and UWA.
Several strategies are successfully
providing the cohesion needed for such an
interdisciplinary and geographically-spread
program. One is the use of case studies
to focus the research collaboration and
integration. A second strategy attempts to
ensure that PhD students, and Postdoctoral
fellows for that matter, are also integrated
into the case studies in a way that adds core
strengths to the case study work yet still
gives them thorough supervision, recognition
of their scientific contributions, and the
appropriate scope and skill development
necessary for a PhD. Thirdly, meetings on
case studies and their components are
held regularly – full program face to face
meetings about twice per year, and case study
component meetings much more routinely via
phone, email and face to face. There are also
typically many meetings with stakeholders
or interest groups to aid the engagement
aspects of the research.
In the following we report briefly on the
nature of the case studies and our progress
and achievements to date. Each of the
projects involves one or more groundwater
issues identified by authorities as research
priorities. The Willunga and Namoi projects
involve triple bottom line assessments and
participatory activities to aid decision making.
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Willunga sustainable aquifer yield
project
The objective of the project is to develop
and evaluate a methodology for integrating
stakeholder’s values and scientific knowledge
to support groundwater planning in
Willunga. The methodology aims to facilitate
stakeholder’s participation in a scienceinformed dialogue about groundwater
management. Towards this objective, the
project includes a set of participatory and
modelling activities in order to ensure a
continuous interaction between the modelling
team, policy makers and stakeholder groups.
The project has completed its scoping
phase where researchers have conducted
a series of meetings and interviews with
stakeholders in order to “get sense” of how
the system works, establish relationships with
stakeholders, and design project’s methods/
outputs that are most appropriate to the
study context. The key outputs from this
phase are: (1) a conceptual model to structure
and represent the main issues surrounding
groundwater management, (2) a proposal to
outline the stakeholder engagement process
(methods and outputs) to be used in the next
phases of the project, and (3) an invited paper
to the special 2012 issue of the Hydrogeology:
“A demonstrative structured analysis of
uncertainty surrounding modelled impacts of
groundwater extraction rules”.
Namoi water availability project
This project is our largest and most multifaceted. It has attracted additional funding
for three years by the Cotton Catchment
Communities CRC. It aims to assess:
•The potential social, economic and
environmental impacts of changes in water
availability as a consequence of climate
change and variability.

•How landholders are likely to respond to
different climates, and entitlement and
access rules, particularly in response to the
sustainable diversion limits?
•To what extent are there opportunities
to influence surface water/groundwater
management to enhance socio-economic
and environmental outcomes?
	a.	What institutional, governance and
regulatory arrangements could be
applied to achieve future groundwater
sustainability?
	b.	To what extent could, and should, we
integrate the management of surface
water and groundwater?
	c.	Are there innovations for water
resource management, and potential
changes in land use mix, that represent
opportunities that should be explored?
	d.	What are the strengths and weaknesses
of existing policy, legal and regulatory
arrangements in groundwater dependent
catchments?
•How will current and future resource
developments impact upon the
achievement of riverine ecological
functional targets?
Several background documents have been
written on the project. A major highlight
is a summary report on the institutional,
policy and legal framework for sustainable
groundwater management in the Namoi
(Chief Investigator Alex Gardner, Dr Darren
Sinclair, PhD Candidate Madeleine Hartley and
PhD Candidate Alison Wilson).
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Gnangara groundwater trading
and planning project
The two key lines of inquiry on the Gnangara
project are:
•An economic analysis of the potential for
implementing a cap and trade regime, being
pursued by PhD Candidate James Skurray
and Professor David Pannell, and
•A comparative legal analysis of the potential
to manage groundwater under the policy
framework of the National Water Initiative,
with special reference to consumptive
pool concepts and indigenous rights and
interest in groundwater, being pursued by
Madeleine Hartley and Alex Gardner.
Research on a cap-and-trade system has
made significant progress, with a successful
Freedom of Information application to obtain
water licence data from the Department
of Water, submission of a journal article on
institutional barriers to water trading in the
Gnangara mound, and an invitation to prepare
another journal article on inter-regional trade
based on a conference presentation. During
2011 there will be additional data collection,
probably involving a survey, and contributions
to work on a quantitative water trading
model.
Research on the history of groundwater
regulation has progressed with invaluable
experience at the Western Australia
Department of Water and some foundational
comparative study of NSW groundwater law,
especially a review of the history groundwater
regulation in the Namoi Valley and an analysis
of the High Court decision of ICM Agriculture v
The Commonwealth (2009), a case concerning
NSW groundwater regulation.

Lachlan ecosystem project
This project is looking at the response of
riverine and wetland ecology to surface
water and groundwater in the Lachlan River
catchment. Specific aims of the project are to:
•Identify the role of groundwater-surface
water connectivity in the ecological
condition of the rivers and wetlands in the
catchment.
•Assess the relative impact of current and
future resource development scenarios,
climate change scenarios, and the Basin
Plan on both wetland ecology and the
achievement of riverine ecological
functional targets.
We are currently reviewing literature on the
use of surface water and groundwater by
native vegetation species and communities
(focusing on studies in the Murray-Darling
basin) as well as the groundwater-surface
water system in the Lachlan Catchment. From
this we will develop a conceptual framework
for the development of a linked hydrology and
ecology model of the catchments wetlands
and riverine systems. We intend to organise
meetings with key stakeholders (e.g. New
South Wales Department of Environment,
Climate Change and Water) and NGCRT and
other researchers in the near future which will
identify potential end-users of the models and
possible areas for research collaboration.

Fig. 11 Consulting with a farmer as part of
stakeholder engagement activities associated with
Program 5.
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program 5 Feature
Project:
Managed Aquifer
Recharge (MAR)

program 5 Feature
Project:
Statutory water plan

The Managed Aquifer Recharge (MAR) project looks at the specific
issues related to MAR such as ways to engage the community in
managing groundwater sustainably. To date we have finished data
collection through an internet survey in three city council areas –
two in Adelaide and one in Gold Coast. The survey examined the
knowledge of respondents about stormwater initiatives in their areas
and who they trust to oversee and manage the MAR schemes? The
survey also examined the respondents’ attitude and intention to use
stormwater treated through MAR process for various potential nonpotable uses. In addition, it also tested the preferences of respondents
to three potential treatment options of stormwater for non-potable
uses. First round of data analyses is complete and the findings imply
that overall there is consensus among the respondents about the need
to use water of different qualities for different purposes in the future.
But there was a marked preference for treatment and they were keen
to have a trustworthy well funded organisation to take responsibility
for this. Further analysis will be done to determine the significant
paths between key variables under examination. Work to report these
findings in refereed journals is underway

The second project on water plans will first look at all the plans
across the States and territories paying particular attention to
regions of acute conflict in groundwater use. The project will use
case study method to elaborate and explain the administrative
processes involved in developing these plans and make law reform
suggestions. Telephone interviews will be conducted with the
people responsible for developing these plans in order examine the
regulatory, institutional, policies, social and legal issues associated
with the processes and also effective and sustainable groundwater
management in Australia. In addition, a PhD project will also be part of
this project and this proposes to investigate the decision behaviours
of the forestry companies and the community when they confront
the conflict between carbon sequestration activities and groundwater
sustainability management. Again, it will use documentary analysis and
telephone interviews to collect the data. The water plan project is in
pilot testing stage and the telephone interviews are likely to be done
in late February or early March. Meanwhile, the documentary analysis
is being conducted in parallel. The PhD project is in the proposal stage
and will be finalised in late March.

Opposite: Fig. 12 South Australian Minister for Water, Hon Paul Caica addressing
the community at the launch of the Willunga EIF Groundwater site.
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Capacity
Building our Research Capacity is underpinned by 5 key strategies: 1. managing our skills
and talent effectively which encompasses our ongoing student recruitment processes; 2.
making career opportunities in groundwater research more visible which relates to the
strategic communications material that Centre produces to promote its work and research
opportunities; 3. providing a research environment that supports staff and students in
achieving their research goals; 4. providing excellent research facilities and equipment;
and 5. providing high quality non-research and professional training programs which
encompasses the work of our specialist Industry Training Team.
capacity Performance

The Centre’s key challenge throughout
2010 was in translating the high level of
interest in the PhD and Post Doctorate
opportunities available at the Centre into
actual appointments. During the course of
the year the number of actual employment
offers exceeded the number of available
places. Despite this proactive strategy the
actual number of PhD and Post Doctorate
fellows commencing employment was below
forecast because a number of candidates
experienced delays in completing their PhDs,
obtaining work visas and in some instances
delayed their commencement dates due
to personal reasons. Consequently, the
Centre’s research operations did not scale
up as quickly as anticipated resulting in a
significant underspend of $7.8 million in the
Centre’s research operations budget for the
18 months to 31 December 2010.
The underspend was carefully tracked during
the final two quarters and recruitment
“stock takes” were undertaken by the
RMC on a regular basis. This culminated in
program leaders undertaking additional,
targeted recruitment activities in 2010.
Unfortunately these measures did not make
a substantial impact on the underspend
and the RMC subsequently commissioned
a comprehensive review of the Centre’s
original budget assumptions and recruitment
targets in December 2010. We are confident
that this process will enable the Centre
to identify and resolve the systemic and
program-specific factors that are driving
the underspend. This review process
will be completed by March 2011. In the
meantime, we will be applying the lessons
we have learned from our 2010 recruitment
activities to our 2011 processes. The key
ones relate to developing more marketing
and communications capacity within the
Centre team, and taking a more proactive
approach to recruitment rather than relying
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on advertisements in the national media.
We have responded to these challenges by
recruiting an experienced Marketing and
Communications Officer who joined the
team in November 2010. We are developing
posters and other marketing collateral which
will we send direct to earth science and
engineering faculties based in Australia and
internationally. We will also be exploring
opportunities to more effectively utilise the
networks of our partner organisations.
We have also had some important successes
with our capacity building efforts. We have
completed discussions with SKM regarding
the creation of undergraduate scholarships
which will be available to students from
October 2010. We have worked with the
SA Department for Water on the creation
of an Aboriginal Groundwater Scholarship
which will be offered from early 2011.
These scholarship programs play a vital
role in nurturing research talent and are
an important component of the Centre’s
talent management strategy. The recipients
will receive financial support towards their
studies as well as being given invaluable work
experience and mentoring by experienced
groundwater professionals. An inaugural
Student Forum was held in Canberra on
4-5 November. The Forum provided a
great opportunity for students to build
connections within and across the Centre’s
research programs. The Forum also helped
us develop a more detailed understanding of
the research and professional development
needs of our student community. We
are already developing a suite of training
programs that will support their research
efforts and, prepare them for a professional
life beyond the Centre.
2010 was also an important year in terms
of building research infrastructure with
completion of the Centrifuge Permeameter
facility at the UNSW Water Research

Laboratory, and the appointment of a
specialist engineer to monitor operations.
At the date of this report the Centrifuge
was undergoing the final stages of its
commissioning process and will be fully
operational in early 2011. This world class
facility will support the successful delivery
of Research Program 1’s research that aims
to characterise aquifers and aquitards. The
facility will also be available to groundwater
researchers from other organisations and,
will provide services to industry. Industry
Training key objective is to provide high
quality non-research professional training
for the water industry. The 2010 program
successfully delivered 11 courses in the
following areas:
• Australian Desalination School
• National SW-GW Field Methods School
• Getting to Know Groundwater & Surface
Water
• Australian Groundwater School
• Groundwater for Decision Makers Course
• Australian Groundwater Modelling School.
Our Industry Training Team results are
explained in more detail on Page 36 of this
report.
Delegates attending the courses were
represented by Government, industry
and private, consultants and International
organisations with a total of 497 participating
in 2010. Our focus in 2011 is on expanding the
range and format of our courses in response
to consistent industry demand for shorter,
more specialists courses that include more
on-line learning opportunities. We are in
active discussions with a large number of
our Chief Investigators on opportunities to
translate their research activities into formal
training and seminar events for industry
professionals. We will also continue building
on our relationship with the US National
Groundwater Association following our
highly successful collaboration on Soil and
Groundwater Pollution Courses in 2010.
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capacity results

This section outlines our progress towards achieving our Capacity Building targets.

PRIORITY AREA: CAPACITY BUILDING
KEY PERFORMANCE INDICATORS

2010 TARGET

2010 RESULT

C1

Number of Postdocs recruited each year

24

15

C2

Number of PhD students

20

38

C3

Number of Honours students

14

16

C4

Honours student completion rate

100%

94%*

C5

Number of professional training courses run by the Centre for
non-NCGRT staff and students

10 courses

11

C6

% of Core Centre Researchers# who are Early Career
Researchers (within 5 years of completing PhD’s) working n
core Centre research

70%

100%

C7

Number of attendees at professional training courses run by
the Centre for non-NCGRT staff and students

500 attendees

429

C8

Number of participants in Field Schools

25

20

Table 3 showing our results in key priority areas in Capacity Building
# Excluding Chief Investigators.
The Key Performance Indicator table succinctly highlights the difficulties that we have experienced in translating offers of Post Doctorate
appointments into confirmed start dates. As noted above, a number of Post Doctorate students have delayed their start dates due to personal
reasons. At the date of this report, there is emerging evidence that the market for both PhD and Post Doctorate students is tightening in
particular areas (eg Sydney) due to intensifying competition from the extractive industries for graduates from earth sciences and engineering
backgrounds. The attractive salary packages that are currently being offered to graduates seems to be blunting the incentives for them to
undertake further studies. This is an issue that we will carefully examine as part of our Budget Review process and, we may need to revise our
original recruitment targets in response to the outcomes of this process.
The other key issue emerging from the performance data is than our Honours student completion rate was below our target 100% rate. This
result is attributable to the fact that one Honours student commenced their studies in the third quarter of 2010 and have not completed at the
date of this Report. That student remains firmly on track to complete their studies in 2011.

National Centre for Groundwater Research and Training

Post Doc and PhD
Student Forum

The Centre conducted the
first Post Doc and PhD
Student Forum over two
days in November 2010 in
Canberra, ACT. The first day
was a networking event
for all Post Doc and PhD
students, the second day
was an open forum that
included brief presentations
from the Centre’s students
on their research projects.
The purpose of the forum
was to identify research
synergies and provide an
opportunity to discuss
future implications and
opportunities for the Centre.
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The Forum was divided into five stages:
1.	Two minute presentations from each of the Post Docs and PhD
students. These presentations were divided into themed groups. At
the end of each theme, there was a break to enable table discussion
and recording of feedback to the presenters regarding potential
new links to assist in the research and possible new research
questions that could be related to the research;
2.	The identification of potential new research areas for the Centre.
After discussing the wide range of research taking place across the
Centre, the participants were asked to identify potential new areas
of research that build upon the foundation of research activity;
3.	The exploration of the potential and realistic impact of the work of
the Centre by 2019;
4.	Consultation regarding the processes researchers would like to see
the Centre invest in to build capacity and linkages in research and
application; and
5.	Finally, the participants of the workshop examined two scenarios
exploring the implications of sufficient and insufficient investment
into groundwater research in Australia in the next 50 years.
The participants divided into two groups to explore the implications
for Australia in fifty years under two distinct scenarios:
Scenario 1: Strong and continued support for groundwater research
2010 -2040, and effective translation of this research into evidence
based policy and appropriate development of technology.
Scenario 2: Insufficient and declining investment in groundwater
research and training following a strong start with the development of
the NCGR&T 2009-2016.
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Introducing Our People
program leaders and chief investigators

Chief and Partner
Investigators

Program 1 Leader
Professor Ian Acworth,
University of New South Wales

Program 2 Leader
Professor Craig Simmons,
Centre Director & Flinders University

Program 3 Leader
Professor Peter Cook,
Flinders University & CSIRO

Program 4 Leader
Professor David Lockington,
University of Queensland

Program 5 Leader
Professor Tony Jakeman,
Australian National University

Professor Ian Acworth, UNSW
Dr Martin Andersen, UNSW
Dr Ross Brodie, GA
Professor Ian Cartwright, Monash
Professor Peter Cook, CSIRO/Flinders
Ms Jane Coram, GA
Associate Professor Malcom Cox, QUT
Dr Barry Croke, ANU
Professor Alan Curtis, CSU
Dr Edoardo Daly, Monash
Professor Derek Eamus, UTS
Associate Professor Alex Gardner UWA
Dr Massimo Gasparon, UQ
Dr Huade Guan, Flinders
Professor Neil Gunningham, ANU
Dr Glenn Harrington, CSIRO/Flinders
Professor Tony Jakeman, ANU
Associate Professor Bryce Kelly, UNSW
Dr Marc LeBlanc, JCU
Professor Ling Li, UQ
Professor David Lockington, UQ
Dr Andrew Love, Flinders University
Associate Professor Catherine Lovelock, UQ
Dr Matthew McCabe, UNSW
Professor Jennifer McKay, UniSA
Professor Andy Baker, UNSW
Professor David Pannell, UWA
Dr Carmel Pollino, ANU
Associate Professor Wendy Merritt, ANU
Professor Craig Simmons, Flinders
Dr Wendy Timms, UNSW
Associate Professor John Webb, La Trobe
Assosicate Professor Adrian Werner, Flinders
University
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staff and students by program
Title

First name

Surname

Position

Program

University

Mr

Aiden

Fitzallen

Honours

1

UNSW

Ms

Jessica

Wheatley

Honours

1

UNSW

Ms

Kathryn

Ludowici

Honours

1

UNSW

Mr

Edward

Kearney

Honours

1

UNSW

Ms

Malinda

McDonell

Honours

1

UNSW

Miss

Hannah

Wamsley

Honours

1

UNSW

Mr

Blake

Bambrook

Honours

1

UNSW

Mr

Christopher

Farley

Honours

1

UNSW

Mr

Alexander

Rogan

Honours

1

UNSW

Mr

Bilah

Khan

Honours

1

UNSW

Mr

Mark

Peterson

PhD

1

UNSW

Ms

Kathryn

Harris

PhD

1

QUT

Mr

Adam

King

PhD

1

QUT

Dr

Catherine

Jex

PD

1

UNSW

Dr

Matthias

Raiber

PD

1

QUT

Dr

Gregoire

Mariethoz

PD

1

UNSW

Dr

Hoori

Ajami

PD

1

UNSW

Dr

Anna

Greve

PD

1

UNSW

Mr

Matthew

Knowling

Honours

2

FU

Mr

Chris

Turnadge

Honours

2

FU

Mr

Dylan

Irvine

Honours

2

FU

Mr

Tariq

Laattoe

Honours

2

FU

Miss

Danica

Jakovovic

PhD

2

FU

Mr

Yueqing

Xie

PhD

2

FU

Ms

Jessica

Liggett

PhD

2

FU

Ms

Tricia

Williams

PhD

2

FU

Mr

James

McCallum

PhD

2

FU

Mr

Carlos

Miraldo Ordens

PhD

2

FU

Mr

Ty

Watson

PhD

2

FU

Ms

Leanne

Morgan

PhD

2

FU

Dr
Dr
Dr

Pei
Lieke
Behzad

Xin
Van Roosmalen
Ataie-Ashtiani

PD
PD
PD

2
2
2

UQ
FU
FU

Ms

Katie Lee

Neilson

Honours

3

UNSW

Ms

Ann

Connors

Honours

3

Monash

Mr

Matthew

Yu

Honours

3

Monash

Miss

Annika

Tweddell

Honours

3

UNSW

Mr

Nicholaas

Unland

PhD

3

Monash

Mr

Harald

Hofmann

PhD

3

Monash

Ms

Chani

Welch

PhD

3

FU

Miss

Sarah

Bourke

PhD

3

FU

Miss

Louise

Anders

PhD

3

FU

Miss

Saskia

Noorduijn

PhD

3

FU

Mr

Seng Chee (Poh)

Poh

PhD

3

UQ

Mr

Chenming

Zhang

PhD

3

UQ

Dr

Joshua

Larsen

PD

3

UNSW

Table 4 showing Centre students and staff who are currently undertaking Honours, PhD,
Postdoctoral (PD) and Technical Support Officer (TSO) positions, by program.
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staff and students by program
Title

First name

Surname

Position

Program

University

Dr

Jordi

Batlle-Aguilar

PD

3

FU

Dr

Mark

Trigg

PD

3

FU

Dr

Anirban

Das

PD

3

JCU

Dr

Mothei

Lenkopane

PD

3

UQ

Dr

Ben

Gilfedder

PD

3

Monash

Dr

Margaret

Shanafield

PD

3

FU

Mr

Lawrence

Burk

TSO

3

FU

Mr

Nick

White

TSO

3

FU

Mr

Leighton

Randell

Honours

4

FU

Mr

Parikshit

Verma

PhD

4

Monash

Mr

Sepideh

Zolfaghar

PhD

4

UTS

Miss

Zijuan (Rose)

Deng

PhD

4

FU

Miss

Nadia

Santini

PhD

4

UQ

Miss

Rebecca

Higgins

PhD

4

UNSW

Miss

Cecilia

Azcurra

PhD

4

UNSW

Mr

Joshua

Dean

PhD

4

La Trobe

Mr

Athula (Sanjeeva)

Manamperi

PhD

4

La Trobe

Dr
Dr
Dr

Cate
Adrien
Lili

McInnis-Ng
Guyot
Wei

PD
PD
PD

4
4
4

UTS
UQ
UQ

Mr

Carl

Zimmerman

Honours

5

ANU

Miss

Stephanie

Scott

Honours

5

UWA

Miss

Amy

Preston-Samson

Honours

5

UWA

Miss

Alice

Drummond

Honours

5

UWA

Mr

Stuart

Roberton

PhD

5

CSU

Miss

Madeleine

Hartley

PhD

5

UWA

Mr

Joseph

Guillaume

PhD

5

ANU

Mr

Andrew

Ross

PhD

5

ANU

Ms

Emily

Barbour

PhD

5

ANU

Ms

Rachel

Blakers

PhD

5

ANU

Ms

Elena

Benedi

PhD

5

UniSA

Ms

Alison

Wilson

PhD

5

UWA

Miss

Madeleine

Hartley

PhD

5

UWA

Mr

James

Skurray

PhD

5

UWA

Ms

Chunfang (Janet)

Xu

PhD

5

UniSA

Miss

Andrea

Rawluk

PhD

5

CSU

Dr

Michael

Mitchell

PD

5

CSU

Dr

Emily

Sharp

PD

5

CSU

Dr

Darren

Sinclair

PD

5

ANU

Dr

Sondoss

El Sawah

PD

5

ANU

Dr

Jose-Luis

Molina

PD

5

ANU

Dr

Ganesh

Keremane

PD

5

UniSA

Dr

Zhifang

Wu

PD

5

UniSA

Dr

Wendy

Merritt

PD

5

ANU

Table 5 showing Centre students and staff who are currently undertaking Honours, PhD,
Postdoctoral (PD) and Technical Support Officer (TSO) positions, by program.

National Centre for Groundwater Research and Training

34

Annual Report 2010

National Centre for Groundwater Research and Training

Outreach
We have pursued three key strategies in relation to our outreach activities namely, creating
opportunities for our stakeholders to influence the shape and direction of the Centre’s
research and training activities; implementing systems that encourage successful knowledge
transfer; and raising public awareness of the importance of groundwater resources.

outreach Performance

We have made significant progress towards
achieving our 2010 goals, despite having
some resource challenges in our marketing
and communications team, which delayed
work on the development of the Centre’s
quarterly Newsletter, ReSource. The
appointment of a new Communications and
Marketing Officer in December 2010 enabled
us to make substantial progress towards
developing the Newsletter and we ended
the year on a high note with the first edition
being released in December 2010.
Our experiences over the last 12 months
have served to underscore the vital
importance of building professional
marketing and communications expertise
within the Centre. As noted elsewhere in
this report, we are actively reviewing our
strategic communications function and
expect to recruit new staff in 2011 once this
review process is complete. Once these
appointments have been made work will
start in earnest on developing an expanded
range of knowledge transfer tools and
opportunities.

There was more positive news in relation
to the appointment of Dr John Doherty as
the Centre’s inaugural NCGRT Distinguished
Lecturer and his nationwide lecture tour
gets underway in 2011. Work on a series of
Groundwater Discussion Papers, Fact Sheets
and other technical publications profiling
our Research Portfolio and Super Science
activities have also been commissioned and
will be ready for publication in the New Year.
At the date of this report, the Centre website
was also undergoing major redevelopment
with a number of changes aimed at
improving its functionality and accessibility.
This is an important process for the Centre as
it will enable us to more effectively manage
our stakeholder databases. It will also help us
identify what our stakeholders information
needs are (eg through monitoring page
views) so that we can develop a broader
selection of materials tailored to their specific
needs. The website upgrade will also enable
us to automate a number of industry training
processes which will help us reduce overhead
costs and deliver cost savings to participants.
Work on the Centre’s media strategy was

Previous: Fig. 13 The windmill is an iconic symbol of groundwater in Australia.
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completed. Work on developing a specialist
media training program for Centre students
is also well advanced, with the first session
scheduled for June 2011. This program will
equip students with the skills they need to
present their research to specialist and nontechnical audiences.
The Centre also received positive national
media coverage in response to the launch
of our 2010 call for PhD candidates and
following the launch of the Groundwater EIF
Wellington NSW Super Science site which
also coincided with the launch of the Field
Methods Course. Our thanks to Professor
Ian Acworth and his team at University of
New South Wales for all their hard work
in delivering these successful events at
Wellington.
Our Chief Investigators have worked tirelessly
in promoting the Centre as evidenced by the
impressive program of events they presented
at during 2010. It is also extremely pleasing to
see the increasing number of students who
are being given the opportunity to showcase
their work to a wider audience.
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outreach results

This section outlines our progress towards achieving our Outreach targets.

PRIORITY AREA: OUTREACH
KEY PERFORMANCE INDICATORS

2010 TARGET

2010 RESULT

O1

Number of media articles and segments that mention the
Centre

10

8

O2

Number of significant public talks delivered by Centre staff

4

26

O3

Number of publications produced by the Centre promoting
research and training activities

1 Public Annual Report

1 Public Annual Report

4 Quarterly Newsletters

1 published in December 2010

Table 6 showing our results in key priority areas in Outreach.
Our performance in the outreach area has been strong given the challenges that we experienced in 2010 in recruiting into our marketing and
communications team. As noted above, the arrival of a new Marketing and Communications Officer in December 2010 had a transformative
impact on our performance and enabled us to produce our first quarterly Newsletter. Having a well-performing marketing and communications
team is vital to the effective performance of all the Centre’s operations and the forthcoming Budget Review process will provide an important
opportunity to confirm our future staffing and other resourcing requirements in this area.
The other key issue arising from the Key Performance data is the fact that we narrowly missed our target of securing 10 media articles or
segment that profiled the Centre in a substantive way. Unfortunately our staffing challenges resulted in us in deferring some of the more
ambitious components of strategic communications plan. Consequently our media engagements were largely reactive, rather than proactive in
2010. We are confident that our ongoing plans to build both the capacity and capability of our marketing and communications team will deliver
a significantly improved result in 2011.
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Linkages
The Centre’s key strategies are to identify the key stakeholders who will help the Centre
drive and support change, the focus here is on working collaboratively with stakeholders to
promote greater awareness of the vital role that groundwater resources play in supporting
economic, environmental and social sustainability; develop a range of mechanisms that
support the transfer of the Centre’s skills, knowledge and resources to a wider audience;
value stakeholder feedback and respond constructively to the questions and challenges they
present us with.

linkages Performance

Our progress in implementing these
strategies has been extremely positive.
Members of the Centre’s executive
management team continue to participate
in National Groundwater Working
Group (NGWG) and the National Water
Commission’s Groundwater Technical
Advisory Committee (GTAC) Meetings.
These meetings play an important role in
ensuring that the Centre’s research activities
complement national water research
priorities.
The Centre’s International Scientific
Advisory Committee which held its inaugural
meeting in February 2010 also confirmed
that the Centre’s researchers were tackling
groundwater issues that were significant
and relevant to the international science
community.
The Centre’s Industry Liaison Advisory
Committee also met twice and provided
important feedback on our research and
training activities to ensure they remain
relevant to industry needs.
Work on the Centre’s partnership strategy
has been completed and this is providing a
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useful tool for indentifying new opportunities
to collaborate with other groundwater
researchers and research organisations. It is
also helping us quantify the value proposition
that these opportunities present.

We have also forged a close working
relationship with the Tall Poppy Campaign
and planning for an Enviro-Mazing Summit
for 120 high school students to be held at
Flinders University in 2011 is well-advanced.

We were also very pleased to enter into the
following partnership agreements in 2010:

We have also completed a major stakeholder
mapping exercise and this process
crystallised a decision to undertake a major
review of our corporate communications
strategy and staffing requirements. This
review will be completed in early 2011.

• DHL have entered in a software agreement
with the Centre which provides our staff and
students with free access to DHL’s worldleading groundwater modelling software;
• The New South Wales Office of Water was
formally admitted as a Centre Partner which
provides a platform for new joint research
projects in future;
• the Primary Industry Centre for Science
Education (PICSE) have entered into a
Memorandum of Understanding with
the Centre which provides an exciting
opportunity for us to connect with high
school students to promote careers involving
the groundwater sciences. Delivering
presentations at PICSE Science Education
Forums will become an important part of our
program of outreach activities in 2011.

All of the Centre’s research nodes and
collaborating organisations have welcomed
an impressive range of world-leading
groundwater researchers to their research
and training facilities over the past 12
months. All of these visitors have generously
shared their skills and expertise with Centre
researchers. These visits are an important
part of Centre life, and provide important
career development opportunities because
they enable our staff and students to profile
their work and to gain exposure to new
knowledge and technologies. We are also
confident that these visits will lay strong
foundations for new research collaborations
over the years to come.
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linkages results

This section outlines our progress towards achieving our Linkages targets.

PRIORITY AREA: LINKAGES
KEY PERFORMANCE INDICATORS

2010 TARGET

2010 RESULT

L1

Number of new Partner or Collaborating Organisations

1

1

L2

Number of international visitors and exchanges

8

29

L3

Number of national and international workshops organised
and managed by the Centre

0

2

L4

Number of visits to overseas laboratories and research
facilities

0

25

L5

Number of successful joint grant and/or scientific applications
with national and international collaborators

1

10

L6

Number of industry engagement meetings per year

2

56

L7

Participation on significant national and international bodies

Target not applicable as
participation is generally by
invitation
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Table 7 showing our results in key priority areas in Linkages.
Our performance in this area was extremely strong and reflects the continued support that the Centre has received from the scientific, policy
and industry communities both nationally and internationally. The high level of interest in facilitating incoming and outgoing visits reflects
positively on the calibre of our students and researchers, and the innovative nature of the research that they are undertaking. The challenge in
2011 is not to take this support for granted, and to continue delivering a range of events, visits and collaboration opportunities that enable our
staff and researchers to profile their work and facilities. As part of this process one of our key objectives in 2011 is to develop an engagement
strategy that will help us fully maximise the potential benefits of these activities, and ensure we take a discerning approach in deciding which
opportunities to pursue.
Our other key objective in 2011 is to ensure that the proposed Western Australia research node is well-resourced. The Budget Review will provide
an important opportunity to consider how we will achieve this.
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Industry Training
One of our key achievements in 2010 was to complete the successful transition of our
industry training team into the NCGRT structure. This process has necessitated a number
of strategic and operational changes that will sustain our ability to deliver high quality and
affordable training that responds to industry needs. In particular, we have worked closely
with our Industry Liaison and Advisory Committee to define training needs at the national
level.

industry training
Performance

We also commissioned our first ever survey of
industry training professionals in September
2011 to gain a more detailed understanding
of what modern groundwater professionals
want to learn and, how and when they want
to learn it. These initiatives recognise the
need for our training activities to remain
industry-led. The feedback we have received
has played an invaluable role in finalising
the scope and content of our 2011 training
program.
As noted in the Capacity Section on page 28
of this report, the Training Team exceeded

its target of delivering ten training courses
in 2010. However, total attendee numbers
were 429, slightly below our target of 500.
This reflects tightening economic conditions
which resulted in a number of firms reducing
their training budgets. Competition from
other providers was also a factor.
In view of this, our focus in 2011 will be
on diversifying our range of programs
and ensuring they have competitive price
points. We are also aiming to incorporate
more online learning opportunities to
enable attendees to learn at their own pace
and to help balance their work and study
commitments.

We have also made a number of important
changes behind the scenes including a
significant investment in developing an online registration system which will reduce our
operating overheads in 2011 and beyond.
We have completed comprehensive reviews
of our pricing model, commissioned the
development of a new client management
database system and, updated our complete
range of marketing products and tools.
We are confident that we will start to see
significant returns on these investments
in 2011.

industry training results

This section highlights our progress towards achieving our Industry Training targets.

2010 Courses

Location

Australian Desalination School

Gold Coast, QLD
Perth, WA

National Surface Water - Groundwater Field Methods School

Wellington, NSW

Getting to Know Groundwater - Surface Water

Charleville, QLD
Broome, WA
Adelaide, SA

Australian Groundwater School

Sydney, NSW
Perth, WA

Groundwater for Decision Makers

Perth, WA
Melbourne, VIC

Australian Groundwater Modelling School
Table 8 showing our results in course delivery for 2010.
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industry training feature
project: Field Methods School

One of the
highlights of this
year’s Industry
Training program
was the national
launch of the
Centre’s first Field
Methods Course.
Our initial plan
was to deliver two
courses in 2010
but reduced this
target to one in
response to our
market research
findings.

The Field Methods Course has been
championed by Professor Ian Acworth at the
University of New South Wales, and was held
at the Groundwater Education Investment
Fund/ NCGRT training facility in Wellington
(NSW) in November.
The course provides practical advice and
training on how to measure rainfall, surface
water, river and groundwater, and how this
data can be applied to improve groundwater
knowledge and management practices.
The feedback from the first cohort of students
has been extremely positive, with all the
participants taking away new skills and
insights that will enhance their day jobs.
Special thanks go to Ian Acworth, his deputy
Professor Andy Baker and their team at the
Connected Waters Initiative for designing and
delivering this groundbreaking course. We
expect the Field Methods Course will become
one of our Flagship Courses alongside our
Australian Groundwater and Getting to Know
Groundwater and Surfacewater Schools.

Fig. 14 Professor Andy Baker introducing course
participants to the Wellington Caves, NSW as part
of the Field Methods School.
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Management and Governance
All of the Centre’s governance and committee structures are fully operational. All of these
groups are making important contributions to the development and delivery of the Centre’s
strategic and operational plans. We are fortunate that these committees enable us to access
a broad range of skills and expertise.
One of our key challenges in 2011 is to create
more opportunities for our Board and
Committee members to actively engage with
the Centre outside of our formal meeting
processes. This desire to improve the level
and depth of our stakeholder connections
was one of the driving forces behind
our decision to commission a review of
information and technology systems.

Centre developments as well as providing
opportunities for them to help shape our
future plans. The Centre’s small head office
team (based at Flinders University) has
tackled a demanding work program with
great success. It is likely that we will have to
expand the capacity and capability of this
team in 2011 in response to the increased
scale and complexity of business demands.

This review was one of our flagship corporate
projects during 2010 and we are confident
that our upgraded web platform (which
will be launched in mid 2011) will provide
exciting new tools that will enable all of
our stakeholders to stay up to date with

As noted earlier in this report, our key
financial management focus was on
carefully tracking actual versus forecast
performance in our research operations
budget. Our 2010 Mid-Year report noted
that there was a potentially significant

underspend in our research operations
budget which was attributable to delays
in student commencement dates.
Despite undertaking additional rounds of
recruitment activity in the second half of
the year, our research underspend was $7.8
million at 31 December 2010. We therefore
commissioned a comprehensive baseline
review of our original budgetary assumptions
and forecasts. This review process will
be completed early in the New Year and
implementing the outcomes will be our
priority in 2011.

Committee reports
The Centre has established a number of mechanisms to act as a sounding board for our
strategic planning, test the quality of our science and coordinate feedback from our key
stakeholders.
research management
committee

The Research Management Committee
(RMC) is responsible for overseeing the
effective management and coordination
of the Centre’s research activities. RMC
is comprised of the Centre’s five research
program leaders. The Centre’s General
Manager and Executive Officer attend
meetings as observers.

The RMC had an extensive meeting
program during 2010, meeting by telephone
conference every fortnight and
Program

supplementing this with five face-to-face
meetings at the Centre’s research nodes.
The RMCs’ key focus in 2010 has been on
talent management, in particular ensuring
that high quality PhD and Post Doctorate
researchers are recruited into our programs,
and have access to the supervisory support
and technical resources necessary to get
their research activities off to a flying start.
Towards the end of 2010 RMC’s attention
focussed on developing a rigorous and
transparent process for evaluating research
performance which culminated in Program 5
undergoing the Centre’s first independent

Ensuring effective co-ordination with the
Groundwater Education Investment Fund
initiatives (or Super Science project) was
another key area of focus, especially as the
instrumentation of the initial 5 Super Science
sites (at Wellington NSW, Namoi, Stradbroke
Island, Ti Tree, Willunga) got underway in
early 2010. The RMC has also been actively
involved in the selection of additional Super
Science sites with announcements expected
early in 2011.

Program Leader

Portfolio Role

1

Prof. Ian Acworth (UNSW)

Super Science Funding Coordinator

1

Prof. Andy Baker (UNSW)

Acting Program 1 Leader from September 2010

2

Prof. Craig Simmons (Flinders)

Centre Director

3

Prof. Peter Cook (Flinders/CSIRO)

4

Prof. David Lockington (UQ)

Centre Deputy Director; Industry Liaison, Communications and
Outreach
Research Training Coordinator

5

Prof. Tony Jakeman (ANU)

Data Management Coordinator

Table 9 showing the members of the Research Management Commitee and their wider portfolios.
Previous: Fig. 15 showcases a groundwater dependent ecosystem in Australia.
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evaluation process on 3 November 2010.
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Advisory Board

The Centre established an Advisory Board
shortly after its establishment in 2009 to
provide the management team with expert
guidance on a range of strategic issues.
Members are appointed by the Centre
Director in consultation with the Board, the
ARC and the NWC. The Advisory Board met
3 times during 2010 and provides strategic
advice to the Centre Director on a broad
range of issues including its research, training,
partnership and public awareness activities
including:
• Priority setting processes;
• Data Management;
• Equipment and Ownership Plans;
• Partnership engagement;
• Media relations; and
• Maximising the Centre’s research impact.
Members are:
Dr Tom Hatton PSM (Chair)
Director, Water for a Healthy Country
Flagship, CSIRO
Dr Eileen Doyle*
Chair, Port Waratah Coal Services, Hunter

Valley Research Foundation; Director, One
Steel, Hunter Medical Research Institute,
State Super Financial Services, Ross Human
Directions Ltd, Steel & Tube Ltd, New Zealand;
member of the CSIRO Board; Conjoint
Professor, Graduate School of Business,
University of Newcastle.
Mr Ken Matthews
Former Chair and CEO, National Water
Commission
Mr Neil Power
Chair, National Groundwater Working Group
and Interim Director of the Goyder Institute

Professor Carl Schiesser
Director, ARC Centre for Excellence for Free
Radical Chemistry and Biotechnology
Mr Garry Smith
Formerly of Goulburn-Murray Water, Director
DG Consulting Pty Ltd, member of the E-Water
CRC Advisory Board
* Dr Doyle resigned from the Centre’s Advisory Board
effective 29 July 2010.

	
  

Professor Suzanne O’Reilly
Director ARC National Key Centre for
Geochemical Evolution and Metallogeny of
Continents (GEMOC)
Dr John Radcliffe AM
Former National Water Commissioner
and Former Groundwater Sponsoring
Commissioner, NWC
Mr John Ruprecht
Director, Water Resources Management,
Department of Water, Western Australia

The Advisory Board in attendance (L-R):
Professor Craig Simmons, Mr Garry Smith, Mr
Ken Matthews, Mr Neil Power, Professor Carl
Schiesser, Dr Tom Hatton (Chair), Mr John
Ruprecht. In absentia: Dr John Radcliffe.

Member

Meetings Attended

Dr Tom Hatton, PSM (Chair)

3/3

Dr Eileen Doyle*

0/3

Mr Ken Matthews AO

2/3

Mr Neil Power

3/3

Professor Suzanne O’Reilly

2/3

Dr John Radcliffe AM

2/3

Mr John Ruprecht

3/3

Professor Carl Schiesser

3/3

Mr Garry Smith

3/3

Commonwealth Observers
Dr Liz Jaswinska
Australian Research Council
Mr Matt Kendall
National Water Commission
Table 10 showing the members of the Advisory Board and their rmeeting attendance record in 2010.

3/3
1/3

National Centre for Groundwater Research and Training

international scientific
advisory committee

Our International Scientific Advisory
Committee (ISAC) held its inaugural meeting
in Adelaide on 8-11 February 2010. The
ISAC Members reviewed all aspects of the
Centre’s operations, with a clear focus
on the Centre’s research operations. The
Committee provided positive feedback on
the quality of the researchers working in
the Centre, and the decision to develop 5
flagship research programs to harness their
research efforts. The Committee also agreed
that our research programs were designed to
tackle highly relevant groundwater research
issues. The Committee’s key observation
was on the need to develop processes and
mechanisms to support and strengthen
interaction between our flagship programs

and their constituted sub-programs. This
is an important issue and one that we
have responded to by ensuring that crossprogram co-ordination is a standing item
on the Research Management Committee’s
fortnightly meeting agenda. We also initiated
work on a Centre wide Data Management
Strategy to co-ordinate and provide quality
assurance to our data collection, collation
and manipulation processes. We have also 	
  
delivered a range of events of events for our
Chief Investigators and students throughout
2010 to provide opportunities to discuss
their research and to start building the social
relationships that play a vital role in facilitating
collaboration and knowledge transfer. We will
be extending the range of activities in 2011.
The ISAC will meet again early 2012.

Members

Organisation

Emeritus Professor Ghislain de Marsily

University of Paris VI, France

Dr Leonard Konikow

U.S. Geological Survey, USA

Professor Daniel P. Loucks

Cornell University, USA

Professor Edward Sudicky

University of Waterloo, Canada

Professor Craig Simmons (Chair)

Centre Director

The ISAC in attendance (L-R): Emeritus
Professor Ghislain de Marsily, Professor Craig
Simmons, Professor Daniel Loucks, Professor
Edward Sudicky. In absentia: Dr Leonard F.
Konikow.

Table 11 showing the members of the International Scientific Advisory Commitee.

industry liaison and
advisory committee

The Industry Liaison and Advisory Committee
(ILAC) met two times in 2010 and made an
important contribution to the development
of the Centre’s first industry training survey.
The survey was commissioned to help the
Centre more accurately identify and respond
to industry training needs. The survey results
directly shaped the scope and content of our
2011 industry training program. The ILAC also
did a tour of the Willunga Super Science site at

its October meeting.

placements.

In 2011 the Committee will focus on a number
of key areas as follows:

• Centre Review. Discuss strengths and
weaknesses of the current Centre, and if
possible identify areas that can be improved
with a focus on industry relevance.

• Project Development. Identify 1 or 2 projects
with a strong collaboration with industry that
we could commence work on by early 2012;
• Industry Exchange Program. Increase
linkages between the Centre’s University
partners and industry through industry

• Centre Re-Bid. Seek advice on possible
areas of focus of a re-bid, and engage the
Committee in designing a possible Program
Structure.

Members

Organisation

Mr Philip Commander (Chair)

President, Australian Chapter, International Association of Hydrogeologists

Mr Blair Douglas

BhpBilliton Resource Planning

Mr Andrew Kelly

Groundwater Users and Managers (GUMS); North Burdekin Water Board

Mr Kym Good

Adelaide and Mount Lofty Ranges NRM Board

Mr Ian Lancaster

Natural Resources, Environment, The Arts and Sport, NT

Ms Jennifer Fraser

Department of Sustainability and Environment, Victoria

Mr Michael Williams

NSW Office of Water

Mr Tony McLeod

Murray Darling Basin Authority

Dr John Waterhouse

Golder Associates

Mr Peter Hyde

National Water Commission (Commonwealth Observer)

Table 12 showing the members of the Industry Liaison and Advisory Commitee.
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management and governance results

This section outlines our progress towards achieving our Management and Governance and Financial Management targets.

PRIORITY AREA: MANAGEMENT AND GOVERNANCE
KEY PERFORMANCE INDICATORS

2010 TARGET

2010 RESULT

MG1

Deliver high quality corporate planning and reporting
documents within required timeframes

100% documents
delivered on time

100% documents
were submitted
within negotiated
timeframes

MG2

Number of significant breaches of operational policy and
procedure

0

0

Table 13 showing our results in key priority areas in Management and Governance

PRIORITY AREA: FINANCIAL MANAGEMENT
KEY PERFORMANCE INDICATORS

2010 TARGET

2010 RESULT

FM1

Unqualified audit report

Achieved

Achieved

FM2

Annual cash contributions from non-ARC and non-NWC
sources

$1.8 million

$2.2 million

FM3

Annual in-kind contributions fron non-ARC sources and nonNWC sources

$3.7 million

$5.2 million

FM4

Number of new Collaborating and Partner Organisations

1

1

Table 14 showing our results in key priority areas in Financial Management
The 2010 above target variances in cash and in-kind contributions are due to adjustments relating to corresponding below target results in 2009.

SUMMARY OF NET SURPLUS AS AT 31 DECEMBER 2010

$ Millions

Research - ARC/NWC funding

6.04

Research - Collaborator & Partner Organisation contributions

1.72

Sub Total - Core agreements

7.76

Research - FUSA Program 3 Super Science

0.97

Industry Training

0.22

Sub Total - Other

1.19

TOTAL

8.95

Table 15 summary of the net surplus as at 31 December 2010
The accumulated net surplus of $8.95m as at 31/12/10 as reported in the Statement of Finanacial Position (page 46) is primarily the result of
delays in appointments. This has been addressed in the budget review process undertaken in early 2011. The Super Science surplus is attributable
to delays in drilling operations at the Ti Tree and Willunga sites which are administered by Program 3 at FU.

central administration staff
centre director
executive
assistant

deputy director
general
manager

executive officer

finance

industry training

marketing &

manager

manager

communications
officer

senior project
officer

project officer
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financial overview
The charts below present an overview of the cumulative financial performance to the 31st December 2010 which provides a more complete representation than
the 2010 results in isolation. Refer to the financial statements for more detailed information.

Collaborating
Universities $3.1
20%

ARC / NWC $8.7
56%

Revenue
to Dec 2010

Expense
to Dec 2010

Partner
Organisations
$1.4 9%

$ 15.5 Million

Centre
Management
$1.4 22%

Research $4.0
61%

Industry
Training
$0.8 12%

$6.5 Million

Industry
Training
$1.0 7%

Other
non-core
agreements
$0.3 5%

Other non-core
$1.3 8%

Chart 1: Total revenue to 31 December 2010

Chart 2: Total expense by category to 31 December 2010

Research ARC/NWC
funding
$6.0 68%

Collaborating
Universities
$4.1
63%

Partner
Organisations
$2.5
37%

In Kind
Contributions
to Dec 2010

Research Oher funding
$1.7 19%

Surplus
as at Dec 2010
$8.95 Million

$6.6 Million

Other
non-core
agreements
$1.0 11%
Industry
Training
$0.2 2%

Chart 3: Total In Kind contributions to 31 December 2010

Chart 4: Surplus distribution by category to 31 December 2010

P3
23.4%

ANU 8.5%
UNSW 22.8%

UQ 8.0%

P2
15.2%

UTS 4.0%

Core Agreement
Revenue Distribution
to Dec 2010

CSU 2.0%
QUT 1.5%
USA 1.4%
UWA 1.4%
JCU 1.0%
LU 0.6%

FUSA Centre Mgmt
22%

FUSA - Research
23.2%

Chart 5: Core agreement revenue
distribution by Collaborating University to 31
December 2010
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Research Revenue
Distribution
by Program
to Dec 2010

MU 3.2%

P4
16.2%

P1
28.1%

P5
17.2%
Chart 6: Research Revenue distribution by
Program to 31 December 2010
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financial statements
For the 12 months ended 31 December 2010
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references
abbreviations and acronyms
ANU
Australian National University

LaTrobe
LaTrobe University

ARC
Australian Research Council

MAR
Managed Aquifer Recharge

CI
Chief Investigator

Monash
Monash University

Cotton Catchment Communities CRC
Cotton Catchment Communities Cooperative Research Centre

NWC
National Water Commission

CSIRO
Commonwealth Scientific and Industrial Research Organisation

NCGRT
National Centre for Groundwater Research and Training

CSU
Charles Sturt University

PI
Partner Investigator

DERM
Queensland Department of Environment and Resource Management

PICSE
Primary Industry Centre for Science Education

ET
Evapotranspiration

QUT
Queensland University of Technology

GDE
Groundwater Dependent Ecosystem

RAMSAR
Convention on Wetlands signed in Ramsar, Iran, 1971

FUSA
Flinders University

RMC
Research Management Committee

Groundwater EIF
Groundwater Education Investment Fund administered by the
Department of Innovation, Industry, Science and Research. The
Groundwater EIF is supporting the development of research
infrastructure at various Super Science sites located throughout
Australia

SKM
Sinclair Knight Merz

I & I NSW
Industry and Investment New South Wales
ILAC
Industry Liaison Advisory Committee
ISAC
International Scientific and Advisory Committee
JCU
James Cook University
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UniSA
University of South Australia
UNSW
University of New South Wales
UQ
University of Queensland
UTS
University of Technology, Sydney
UWA
University of Western Australia
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C

National Centre for Groundwater Research and Training

our PARTNERS

Charles Sturt University
Commonwealth Scientific and Industrial Research Organisation
Geoscience Australia
Flinders University
James Cook University
La Trobe University
Monash University
Australian National University
University of Queensland
Queensland University of Technology
University of South Australia
University of Western Australia
University of Technology Sydney
SA Department for Water
NSW Department of Primary Industries
United Water
SA Water
Sinclair Knight Merz
Aquaterra Consulting Pty Ltd
New South Wales Office of Water
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