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CRC CARE is a partnership of industry,
government and scientific organisations
set up to develop new ways of dealing
with and preventing contamination of
soil, water and air.
Our aim is to focus Australia’s foremost
expertise and resources on this issue
and to develop close links with research
partners at the cutting edge in this field
around the world.
goals
Cleaner, safer food supplies, water supplies
and living conditions;
A reduced toll of chronic degenerative disease due
to toxic contamination of our biosphere;
A greatly enhanced natural environment for Australia
and its neighbours;
The development of a new export industry in environmental
risk assessment and clean-up technology and expertise;
A generation of young Australians highly skilled at solving
and preventing the problems of contamination.
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Chairman’s Report
Adjunct Professor Paul Perkins AM, Chairman, CRC CARE

To be internationally competitive, Australian industry must be among the world leaders in how it deals with the
challenge of contamination.
This is an issue which confronts all societies and all industries. The leader in the field will achieve not only a
healthier society, better regulation and a more efficient productive sector, but a global reputation for addressing
one of the great issues of sustainability.
CRC CARE is a large consortium involving 13 leading companies and small and medium enterprises
(SMEs), seven government agencies and five universities in what is arguably the most powerful and
comprehensive research partnership ever established to tackle the risk assessment, remediation and prevention
of contamination.
In the first year of its life, the CRC has moved ahead strongly, setting research programmes in place,
recruiting the next generation of highly-skilled experts and welding alliances between industry, regulators
and researchers that promise well for the future. While the research projects have been initiated, the late
commencement of CRC CARE in September 2005 – due to the delay in finalisation of the Commonwealth
and Participants Agreement – has consequently deferred achievement of certain milestones scheduled for
completion by 30 June 2006.
In addition, there has been a shortfall in contributions received from the Participants during the year, however
this shortfall is not expected to materially affect the activities of the Company over the life of the Commonwealth
funding. Further information on these matters is provided in the Report of the Board of Directors.
Testifying to the CRC’s strong commitment to industry, plans are in hand to host the 1st National
Contamination Summit in June 2007 and to help establish a new SME cluster based on contamination cleanup.
Establishing a collaborative research venture with so many players is a complex and protracted business,
but the Board is confident that a sound start has been made and that the major focus in the coming year will be
on delivering new technologies to industry in ways that hasten the path to adoption.
The early development of close links with research providers and agencies in countries such as China,
India and South Korea also augurs well for CRC CARE’s international links, and the value these can return to
stakeholders and Australian industry in the form of future export opportunities.
I wish to compliment Professor Ravi Naidu, the staff and scientists on their success in getting CRC CARE
underway.

P.J.Perkins

CRCCARE annual report 2005-06

executive summary



Managing Director’s Report
Professor Ravi Naidu, Managing Director, CRC CARE

Remediation is a one-billion-dollar activity1 in Australia today and is testament to the dramatic emergence of an
industry which barely existed a decade ago.
The creation of CRC CARE itself is evidence of determination on the part of Australian industry, SMEs,
government agencies, regulators and research agencies to join forces and to develop world leadership in this
fast-growing field.
Harnessing 25 partners with diverse backgrounds and perspectives is a challenge and this occupied the
early months of the CRC. That challenge has largely been met and all research programmes are underway. The
fact that many industries share similar contamination issues and have a common interest in overcoming them
has been a driving force.
An important step-change facilitated by the CRC has been the willingness of industry – large, medium and
small – to work closely with public sector regulators. This dialogue and cooperation positions Australia to benefit
from accelerated adoption of leading-edge technologies to address contamination in the knowledge that these
will be backed by leading-edge regulation and policy that factor in the latest scientific and technical advances.
In its first year, CRC CARE established all of its research programmes and commenced work on associated
projects covering four fields:
n 
risk assessment
n 
remediation
n 
prevention; and
n 
social, legal, policy and economic issues.
Given the delay in finalising the Commonwealth and Participants Agreement, most research started in the
last four months of 2005-06 so there are few outcomes to report this year. However, several projects show
promise of real breakthroughs and progress. These include:
n 
new tools for real-time monitoring of contaminants in the environment and accurately assessing the risk to
human health;
n 
novel sensors for remote monitoring of contaminated sites;
n identification and characterisation of microbes with capacity to degrade toxic hydrocarbons;
n 
the impact of mixed contaminants on environmental health and potential remediation of
contaminated soil and groundwater;
n new technology to clean up indoor air pollution;
n cost-effective and sustainable technologies for enhanced site remediation; and
n 
a major review of the efficacy of environmental law and policy across Australia, in Europe and the USA,
leading to an online reference for industry and government.
In its goal to equip Australia with world-class expertise in remediation, the CRC has already appointed its
first 12 PhD researchers out of a planned total of 75 and conducted its first three industry workshops. Like
other CRCs, we are finding it hard to recruit suitable local students for PhD research. The real test will be in
2006-07 when we recruit a new batch of Honours and Masters students.
As part of our industry-focused communication activity, planning is advanced to hold the 1st National
Contamination Summit in Adelaide in June 2007. CRC CARE will also host the world’s 2nd International
Contaminated Site Remediation Conference in conjunction with the 1st National Summit.
CRC CARE is exploring the development of a new export industry cluster of environmental consultants for

Powell, I 1992,
Contaminated land - who
pays? [NSW State Pollution
Commission Impact
Statement Document], NEPC;

1

‘Impact Statement’, in National
Environment Protection
Council 1999, Assessment
of Site Contamination
[Draft National Environment
Protection Measure and
Impact Statement], National
Environment Protection
Council, Adelaide.
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the risk assessment, remediation and prevention industry. The CRC has also been active in raising the issue of
contamination, and answering to it, in industry fora and in the media.
The CRC’s National Contaminated Sites Demonstration Programme (NCSDP) uses real-life cases
of contamination to pioneer new technologies and approaches to their assessment and remediation.
Demonstration sites have been established in collaboration with the Department of Defence and Mobil Oil
Australia Pty Ltd. Negotiations are underway for future sites to be hosted by major petrochemical companies
that are represented by the Australian Institute of Petroleum.
An important international development has been progress towards an agreement with various organisations
in the People’s Republic of China for the CRC to train up to 100 postgraduate students in environmental risk
assessment and remediation over five years. This underlines the international character of the CRC’s approach to
research and training, and emphasises the opportunity to develop a new Australian knowledge export industry.
The CRC’s international collaboration is flourishing, with research linkages established with leading
researchers in the United States, United Kingdom, China, India, South Korea, Switzerland and Spain.

Other highlights of the CRC’s first year of operation included:
n S
cience recognition
nA
Queensland Award in Innovation Research in Environmental Health to Associate Professor Jack Ng,
CRC CARE Programme Leader.
n 
Memoranda of Understanding being finalised with:
n Purdue University, USA regarding collaborative research using flux meter technology;
n
Cranfield University, UK regarding collaborative research and workshops on Risk Based Land Management;
n I
ndian Institute of Technology regarding software tools for contaminant source characterisation;
nH
ort Research, New Zealand;
nM
obil Oil Australia regarding a major Demonstration Project in South Australia.
n 
International Recognition
nT
he election of CRC CARE Managing Director Professor Ravi Naidu as Chair,
Commission 3.5 IUSSS on Remediation, Reclamation of Degraded Environment;
nT
he election of CRC CARE Managing Director Professor Ravi Naidu as President
of the International Society Trace Element Biogeochemistry;
n I
nvited keynote address by Professor Ravi Naidu at the Enviro06 meeting in Melbourne;
n I
nvited keynote address by Professor Ravi Naidu at the International Soil and Groundwater
Remediation conference in Korea;
n I
nvited keynote lecture presented by Associate Professor Megharaj Mallavarapu in a special symposium
on “Rational Methods for the Selection and Use of Agrochemicals: Risk Modelling, Monitoring and
Management”, Pacifichem 2005 conference, Hawaii;
n I
nvited keynote address presented by Associate Professor Jack Ng at two international
conferences in Korea as part of the World Environment Day celebration, June 2006;
nO
rganisation of a joint CRC CARE / Instituto de Recursos Naturales y Agrobiología de Sevilla (Spain)
international workshop on bioavailability.
n 
Workshops
nR
isk Based Land Management workshop for industry and regulators in collaboration with
Cranfield University and the Sydney branch of the Australian Contaminated Land Consultants
Association (ACLCA);
nG
roundwater Source Characterisation workshop for industry and consulting companies in
collaboration with Purdue University, USA;
nW
aste Innovation workshops for environmental consultants in Adelaide, Melbourne and Queensland;
nC
ontamination Policy Paradigms workshop in Melbourne;
nA
ir Security workshop in collaboration with WA Department of Environment, Perth.
n Publications
nN
aidu, R, Smith, E, Owens, G, Bhattacharya, P & Nadebaum, P (eds) 2006, Managing Arsenic in the
Environment: from soil to human health, CSIRO Publishing, Collingwood.
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crc care partners

n
Prasad, MNV, Sajwan, K & Naidu, R (eds) 2006, Trace Elements in the
Environment: Biogeochemistry, Biotechnology and Bioremediation, Taylor and
Francis, Boca Raton.
n
Eight refereed papers and one conference proceedings.

Risks, challenges and solutions
n 
Contributions
As noted in the Chairman’s and Director’s Reports, there have been difficulties to
date in securing all cash contributions committed under the Commonwealth and
Participants Agreements and in effectively matching in kind commitments with available
high quality projects.
The challenge is to clearly communicate to prospective researchers the Company’s
expectations in relation to the formulation of project proposals, to identify the path to
secure an outcome with potential commercial application and to align the interests of
individual Participants with the projects ultimately approved by the Company.
To address the challenges outlined above, the Company is:
n f
acilitating the provision of high level research skills to research providers in
areas of activity where projects have not been approved to date;
nu
nder the guidance of its Commercialisation Committee, improving the
application of value screens to potential projects to focus on research outcomes
with significant prospects for commercial application;
nc
ontinuing negotiations with Participants and other parties with a view to
accelerating research in areas of the Company’s activities that are likely to attract
investment interest.
n 
Education
The number of suitably qualified PhD students available in Australia to take up
fellowships appears to be low. The following strategies were put in place to address
this issue:
n a
n Honours year fellowship was introduced to attract students to research;
n
targeted workshops were introduced for Honours and postgraduate (MSc)
students;
n aspecial training allowance was approved for PhD students to enable them to
travel overseas to conferences or to spend time with specialist groups.
n 
IP - student agreement
With the CRC’s emphasis on commercialisation, the question of intellectual property
(IP) ownership in student projects is proving to be a teething problem. Progress is
being made via engagement with universities and an approach to help students to
ascertain where IP rests.
n 
Industry expectations
Industry often has expectations that complex contamination problems can be solved
quickly. Our approach has been to develop targeted industry workshops that explore
factors which constrain rapid solution and identify research to generate solutions to
industry problems.
Many new contaminants have no known detection method, which hinders
the pace of problem solving. This is being overcome by pioneering new detection
methods in collaboration with instrument companies such as Agilent Technologies.

CRC CARE
Participants
Agilent Technologies Australia Pty Ltd
Agriculture Victoria Services Pty Ltd
(DPI Victoria)
Alcoa World Alumina Australia
Australian Institute of Petroleum Ltd
Capital Technic Group Pty Ltd
Chemistry Centre, Department of
Industry and Resources (WA)
CH2MHill Australia Pty Ltd
Coffey Geosciences Pty Ltd
Curtin University of Technology
Department of Defence
Department of the Environment (WA)
Environment Protection Authority (SA)
Environment Protection Authority
(Victoria)
EXNOX Technologies Ltd
(Techstar)*
GHD Pty Ltd
HLM Asia Capital Ltd
IT Environmental (Australia) Pty Ltd
Sensoron Corporation Pty Ltd
Southern Cross University
Technological Resources Pty Ltd
(Rio Tinto)*
The University of Queensland
The University of South Australia
University of Technology, Sydney
Victorian Urban Development
Authority (VicUrban)
Worsley Alumina Pty Ltd

R. Naidu

* Wholly owned subsidiary
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Governance
CRC CARE Pty Ltd (“the Company”) was incorporated on 13 September 2005 to carry out the activities of
the Cooperative Research Centre for Contamination Assessment and Remediation of the Environment. The
Company is a limited liability entity with 15 shareholders. Voting and dividend rights are determined by the value
of contributions by shareholders in the Company in the relevant financial year. The Board has nine Directors who
were appointed by the founding shareholders.
Directors serve a term of two years with one half by number retiring on the date of each Annual General
Meeting. The Board includes an independent Chairman who is elected annually. The Board met seven times
during the CRC’s first year, including a Strategy Planning Session in April 2006. The Board intends to meet
quarterly in 2006-07.

The CRC CARE Board:
n
n
n
n
n

Audit
Committee
Commercialisation
Committee
Research & Technology
Committee


sets overall policy for the Company;

determines the strategic direction of the Company;
monitors the performance of the Managing Director;


directs the research focus in consultation with the Research and Technology Committee;

oversees technology transfers and commercialisation activities.

Organisational Chart
Board
Policy Advisory
Committee

Managing
Director

Remuneration
Committee

Management Committee
Commercial
Manager

Business Development
Manager

Communications
Manager

Programme
Leaders

Project Leaders
Demonstration
Programme Coordinators

Accountant

Administrative
Assistants

Executive Assistant
Technical

Education
Coordinator

CRC CARE Board
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CRC CARE Board
During the year there were no changes to either the
composition of the Board or the Participants.
Professor Paul Perkins is a member of the
Australian Government’s Business Roundtable on
Sustainable Development, Chairman of the National
Environmental Education Council and Chairman of
the Barton Group. He was CEO of ACTEW, which
operates electricity, gas, water, sewerage and
broadband telecommunications operations through
ActewAGL.
Professor Ravi Naidu was inaugural Director
of the Australian Research Centre for Environmental
Risk Assessment and Remediation (CERAR). He
has researched environmental contaminants,
bioavailability and remediation for 20 years. He has
co-authored over 300 technical publications and
co-edited eight books in soil and environmental
sciences including field remediation of contaminated
sites. He is an associate editor of six international
journals; the Chair of the IUSSSC Commission 3.5
on Reclamation and Remediation of Degraded Land;
President of the International Society for Trace Element
Biogeochemistry; Chair of the Soil Contamination
Australasia Pacific (SCRAP) network; and a member of
the EPA Victoria Contaminated Site Auditor Panel.
Emeritus Professor Max Brennan was the
inaugural Professor of Physics at Flinders University
of South Australia. He headed the School of Physics
at Sydney University and has chaired the Australian
Research Council (1991-1997) and the Australian
Atomic Energy Commission. He is Chief Scientist for
South Australia; co-chairs the SA Premier’s Science
and Research Council; and is a consultant on higher
education and research for the World Bank.
Professor Ian Davey retired from UniSA in late
2005 after 10 years in senior research, innovation
and international education roles. Professor Davey is
a social historian. He has been Chair of the Deputy
and Pro Vice Chancellor (Research) Committee of
the Australian Vice Chancellors’ Committee (1997)
and President of the Australia New Zealand History of
Education Society (1987).
Mr Paul Byrne is the Managing Director of mining
technology firm Techstar Ltd and has been actively
involved in public listed companies primarily in the
mining sector. His expertise is in capital raising and
corporate structuring.
Mr Edwin Chan is a former merchant banker

now based in New Zealand, but with strong business
interests and contacts throughout China and South
East Asia. Edwin is a consultant to major mining and
manufacturing industries internationally.
Mr John Fick is the founder and Managing
Director of Capital Technic Group, a corporate
advisory and investment banking group. CTG’s focus
is in communications, environment, energy, ICT and
transportation infrastructure markets.
Dr Rod Lukatelich is Environmental Manager at
BP Refinery Kwinana and Water Technology Advisor
with BP Refining Technology. He is a member of the
environment committee of the Chamber of Commerce
and Industry; Kwinana Industries Council; the WA
Department of Environment Stakeholder Reference
Group; and the WA EPA Industry Reference Group.
Dr Paul Vogel is Chief Executive and Chairman of
South Australia’s independent environmental regulator,
the Environment Protection Authority. Previously
he was Director of Environmental Policy with the
Department of the Premier and Cabinet in WA, and
prior to that Director of Environmental Systems with the
WA Department of Environmental Protection.



L - R: Professor Ian Davey,
Professor Max Brennan AO,
Professor Ravi Naidu
(Managing Director),
Professor Paul J Perkins AM
(Chairman), Dr Rod Lukatelich,
Dr Paul Vogel.
Mr Paul Byrne (absent)
Mr Edwin Chan (absent)
Mr John Fick (absent)

Board Committees
The Board has delegated certain powers to the following committees:
n 
Audit, Risk Management Committee
n 
Commercialisation
n 
Remuneration
n 
Research and Technology
The Audit and Risk Management Committee meets at least twice a year
to oversee:
n 
financial reporting procedures, accounting policies and the audited
accounts of the Company;
n 
compliance of the Company with its legal and statutory obligations; and
n 
management of risk elements faced by the Company.
This Committee comprises four directors, including three from the private
sector, and is chaired by Professor Paul Perkins.
The Commercialisation Committee comprises four directors and is chaired
by Mr John Fick. Three of the directors are active in the private sector business
environment. The Committee meets regularly during the year and reviews the
portfolio of research projects held by the Company with a view to identifying
markets and pathways for the commercialisation of intellectual property arising
from research expenditure.
The Remuneration Committee comprises three directors and the Managing

10
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CRC CARE
Research
Activities

Petrol stations present contamination issues

Director and is chaired by Professor Paul Perkins. The Committee meets
at least once a year to review the remuneration arrangements for staff and
members of the Board of the Company. Two members of the Committee are
from the private sector.
The Research and Technology Committee reviews research proposals
received by the Company and makes recommendations to the Board relating
to research expenditure, the quality of research output and the mix of the
Company’s research portfolio. It meets twice a year and has 11 members,
including four from the private sector. The Committee includes independent
persons based in Australia and internationally with technical expertise in
the areas of research associated with the activities of the Company. The
Committee is chaired by Professor Max Brennan.

CRC CARE’s Research Programme and National
Contaminated Sites Demonstration Programmes focus
on both fundamental and real-life field contamination
problems prioritised by industries and regulatory
bodies. The research is targeted to the key problem
areas of air, soil and surface and groundwater
contamination, and waste (solid and liquid) disposal
and re-use. It includes short-term and long-term
bench, laboratory and field scale investigations and
scale-ups for commercialisation.
Since the CRC’s start-up in October 2005, key
industry personnel, representatives from regulatory
organisations and researchers met at several
workshops to define the scope and objectives of
its research activities. Consequently the research
projects that have commenced are backed by both
industry and regulatory bodies in CRC CARE and
demonstrate strong industry/government/researcher
partnerships.
In establishing the CRC CARE Research
Programme, a delay in the signing of the
Commonwealth Agreement and the contract meant
that some of the early milestones were not met.
Strategies have now been put in place to
accelerate the CRC project approval process and
identify resources needed to address the gaps in
milestones.

Policy Advisory Committee
The Policy Advisory Committee meets at least twice a year. Its role is to advise
the Managing Director and the Board on policy matters associated with
contamination assessment, remediation and management and their potential
impact on the operation of the Company, and to highlight areas of research that
would benefit the regulatory sphere. The Policy Advisory Committee is chaired
by Dr Bruce Kennedy, Executive Director, National Environment Protection
Council (NEPC) Service Corporation, and has 11 members including two
directors and the Managing Director. Two members are from the private sector.
The Committee has expertise and interest in the regulation of environmental
contamination issues.

CRC CARE presenters at the Risk Based Land Management
Workshop held in Sydney 28-29 June 2006. L - R: Dr Rupert
Hough, Prof. Ravi Naidu, Phillip Walker, Prof. Simon Pollard
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Objectives and Structure

CRC CARE research is structured into four main research programmes and an
education and training programme to address industry, regulator and national needs.
There is no overlap between programmes and synergy is achieved by collaboration
between the various CRC participants on each of the programmes.
The objectives and key thrust of each of the research programmes are:

Programme 1

Risk Assessment: develops reliable and acceptable techniques
and technologies to assess, monitor and quantify the risk
associated with contamination in soil, groundwater, surface
water and air.

Remediation Technologies
researcher Subhas Nandy of
CERAR (UniSA)

Programme 2

Remediation Technologies: develops cost-effective and
sustainable solutions and technologies for managing and/or
remediating contamination problems of key importance to
Australia.

Programme 3

Prevention Technologies: determines how some contaminated
soils, treated soils, municipal and industrial wastes may be
safely re-used on land to return maximum value without creating
further contamination issues.

Historic rubbish burial pit
- refuse and industrial waste
provides a common source of
land contamination

Programme 4

Social, Legal, Policy and Economic Issues: aims to understand
the social, legal and economic drivers associated with
environmental contamination and remediation so that future
solutions will be economically sound, socially acceptable and
rapidly adoptable.

Programme 5

Education and Training Programme: aims to develop a cohort of
high quality postgraduate researchers through the provision of
scholarships and experience with industry and to enhance the
knowledge and skills of existing professionals.

Education and Traning aims
to develop high quality
researchers

Programme 6

National Contaminated Sites Demonstration Programme:
demonstrates the integration of multidisciplinary approaches to
solving complex land, groundwater and air problems at a range
of representative sites across Australia. It serves as a proving
ground for testing and validation of new technologies.
Contaminated sites provide
a ground for testing new
technologies

Risk Assessment

12
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Programme 1: Risk Assessment
Aims

Programme Leader: Associate
Professor Jack Ng, The
University of Queensland

The Contamination Risk Assessment Programme
aims to underpin the science and practice of health
and ecological risk assessment to assist in protection
of human health and the environment. This includes
developing innovative assessment and monitoring
tools; measuring and reducing uncertainty with
regard to speciation, bioavailability and toxicology;
and advancing the understanding of exposure
pathways and contaminant fate and dynamics in the
environment.
This research is essential for defining risk and
providing a scientific basis for industry and adoption of
regulatory guidelines.
The planned outcome is a series of innovative
tools for use by industry and regulatory agencies to
achieve a safer environment.

n

new approved projects

n
n

n

n
n

T

echnologies for contaminant toxicity and bioavailability
assessment (PhD project).
G
uidelines for terrestrial ecological guidelines (PhD project).

Sub-programme 1.3 - Exposure pathway and
biological effect assessment:
n

Sub-programme 1.1 - Reliable and acceptable
techniques and technologies to quantify the risk
associated with contamination in soil, groundwater,
surface water and air:
N
ovel and cost effective analytical tools/biosensors for
monitoring toxic contaminants in the environment and new
speciation methods for metal(loids).
Project Leader: Dr Mohammad Rahman
A literature review has been completed and progress has
been made in the isolation of arsenic resistant bacteria.
A PhD student has been selected.
n	Complex resistivity measurements of interactions between
organic chemicals and sediments.
Project Leader: Dr Bryce Kelly
A PhD student has been selected. Solartron equipment
has been purchased and a literature review has
commenced.
n W
ellfield optimisation using particles as surrogates for
groundwater contamination.
Project Leader: Assoc. Prof. Noel Merrick
A literature review has commenced, an initial assessment
has been made of mathematical equations for particle
tracking and existing software has been evaluated.
Meetings have been conducted with the two US partners.

D
evelopment of a unicellular tool for the toxicity assessment
of single and mixed metals and metalloids.
Project Leader: Assoc. Prof. Jack Ng
Unicellular cells for this project have been sourced from
overseas and attempts are being made to establish this cell
culture in Australia. Relevant literature for this project has
been collated and a PhD student selected for appointment.

approved projects commencing o6/07

Approved Projects

n

M
ethods for measuring speciation, bioavailability and toxicity of
contaminants (PhD project).
S
table carbon and hydrogen isotope ratios of individual
volatile organic compounds and polycyclic aromatic
compounds in airborne emissions and soils (PhD project).

Sub-programme 1.2 - Methods for speciation,
bioavailability and toxicity assessment of contaminants:

Progress
Thirteen fundamental and applied research projects
have been approved within this Programme. Most of
these projects also include a training component for
PhD students and postdoctoral fellows. Milestones
identified in Programme 1 are also addressed
under the National Demonstration Projects. Across
the research and education programme projects
approved, there are eight PhD’s, four postdoctoral
fellows and 4.1 FTE scientists.

A
dsorbed organic species on respirable alumina particles.
Project Leader: Dr Dave Fleming
A literature search focusing on adsorption of organic
compounds by various substrates has been completed.
Studies have commenced into alumina particle size and
phase which affect adsorptive capacity and a wet sieving
method has been devised to separate desired alumina
particle sizes. A chamber for the generation of a stable
respirable sized alumina particle cloud has been successfully
designed, prepared and tested in preparation for connection
to a dynamic diluter for further studies.

n

D
evelopment of plant uptake and bioavailability models to
quantify human health risk exposure pathways.
Project Leader: Dr Euan Smith
Climate data has been obtained and selected soil parameters
generated for research. Ongoing identification and collection
of model soils for plant uptake and animal feeding trials
is occurring, animal studies have commenced following
animal ethics approval and the infrastructure for hydroponic
plant studies has been established. Meetings have been
conducted with collaborating partners and a potential PhD
student has been identified.
P
rotocols and techniques for characterising sites with
subsurface petroleum hydrocarbons.
Project Leader: Dr Greg Davis
Meetings have been held with partner industries and CRC
CARE. Site characterisation information has been collated in
preparation for a literature review.

approved projects commencing o6/07

n

A
ssessment of biological effects of oxidative stress
Postdoctoral fellow appointed.

Sub-programme 1.4 - Risk characterisation and
communication:
n

T
iered approach to health investigation levels and clean-up
guidelines for petroleum hydrocarbon impacted soils and
aquifers (literature review).
Project Leader: Dr Peter Nadebaum
An issues paper is being drafted outlining considerations for
the development of health investigation levels for petroleum
hydrocarbons. Discussion commenced on the establishment
of an Advisory Review Committee.
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Sub-programme 1.5 - Epidemiological and
demographical studies focusing on the effect of
point-source air emissions associated with major
industrial centres:

Risk Assessment

Senior Research Fellow Dr Zuliang Chen
analysing a sample using an ICP – MS

approved projects commencing o6/07

n

ommencement of this project was delayed following a
C
request from the WA Department of Environment which wishes
to develop collaboration with a US-based team as part of its
contribution to CRC CARE. Work on this front is continuing.

Achievements
n 
Inorganic and organic contaminants were
prioritised and gaps were identified.
n 
Projects were established and postgraduate
students and postdoctoral fellows were recruited
to build critical mass.

Publications
n 
Ng, JC & Moore, MR 2005, Arsenic: a natural killer
in Bangladesh and beyond, The Medical Journal of
Australia, vol. 183, no. 11/12, pp.562-3.
n 
Correll, R, Huq Imamul, SM, Smith, E, Owens, G
& Naidu, R 2006, ‘Dietary intake of arsenic from
crops’, in Naidu, R et al (eds), Managing Arsenic
in the Environment: From Soil to Human Health,
CSIRO, Collingwood, pp.255-272.
n 
Huq Imamul SM, Correll, R & Naidu, R 2006,
‘Arsenic accumulation in food sources in
Bangladesh,’ in Naidu, R et al (eds), Managing
Arsenic in the Environment: From Soil to Human
Health, CSIRO, Collingwood, pp.283-294.
n 
Akter, FK & Naidu, R 2006, ‘Arsenic speciation in
the environment’, in Naidu, R et al (eds), Managing
Arsenic in the Environment: From Soil to Human
Health, CSIRO, Collingwood, pp.59-75.

Workshops & Conferences
CRC CARE co-sponsored a short course on
Environmental Health Risk Assessment (EHRA-2005).
Participants at this workshop included postgraduate
students from Australia, Hong Kong and Japan. Three
CRC CARE researchers (Professor Michael Moore,
Associate Professor Jack Ng and Associate Professor
Barry Noller) gave presentations or public lectures and
coordinated projects during the course.

The human cost of arsenic
contamination in Bangladesh

Conference Keynote
Presentations:
Associate Professor Jack Ng presented the invited
keynote address at two international conferences in
Korea hosted by the National Institute of Environmental
Research and the Korean Society of Environmental
Health respectively. The conferences were part of the
World Environment Day celebration in June 2006.

Field investigations being conducted in
collaboration with consulting companies.

13

Remediation Technologies
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Programme 2: Remediation
Technologies
Aims
The Remediation Technologies Programme uses
fundamental research to develop, evaluate and
demonstrate innovative remediation technologies
and strategies for management of contaminated
sites. This Programme targets technologies that are
cost effective, sustainable, reduce exposure and
risk, and protect human health and the environment.
Management and remediation technologies will be
demonstrated at a national level to encourage uptake.
Programme Leader:
Associate Professor Megharaj
Mallavarapu, Centre for
Environmental Risk Assessment
and Remediation, University of
South Australia

Progress
Ten fundamental and applied research projects were
approved in this Programme. In addition to addressing
site contamination problems, these projects provide
training for two postdoctoral fellows, 8 PhDs and one
Honours student. Research combines laboratory
studies with field-based investigation, utilising
cross-disciplinary skills (e.g. analytical chemistry,
environmental chemistry, hydrogeology, modelling, soil
and water science and environmental microbiology)
to develop sustainable solutions to complex
contamination problems. Most projects have begun,
while a few are pending due to institutional agreements
and a lack of suitable PhD candidates. While the
majority of milestones are being addressed, plans are
in train to cover all remaining milestones.

Approved Projects
Sub-programme 2.1 - Remediation technologies for
heavy metal(loid) contaminated soils:
approved projects commencing o6/07

Experimental results indicating
the effects of AFFF on algae

n

O
ptimum conditions for phytoremediation of metal(loid)s
contaminated soils (PhD project).

Sub-programme 2.2 - Remediation technologies for
mixed contaminants:
approved projects commencing o6/07

n

C
oupled immobilisation-bioremediation technology (PhD project).

Sub-programme 2.3 - Remediation of persistent
organic pollutants:
approved projects commencing o6/07

n

D
emonstration of cycling aerobic/anaerobic systems for the
remediation of POPs (PhD project).

Sub-programme 2.4 - Remediation technologies for
contaminated groundwater:
n
Fire suppressant foams are
toxic with potential to cause
ecological harm including death
of organisms in soils

N
atural attenuation of petroleum hydrocarbons, chlorinated
solvents and other chemicals in groundwater environments.
Project Leader: Assoc. Prof. Noel Merrick
A literature review of Australian studies has been completed
on over 130 publications and a preliminary search has
commenced for other literature.

n

n

D
eveloping a hydrogeochemical model for predicting
contaminant production, consumption and export from acid
sulfate soils.
Project Leader: Prof. Leigh Sullivan
Early planning has commenced and recruitment is underway
for a research associate and PhD student.
T

echnical impracticability of further remediation for LNAPL
impacted soils and aquifers.
Project Leader: Mr David Lam
A questionnaire was developed and presented to regulators
and responses were recorded. A review of literature sources
commenced for applicability to LNAPL remediation in
Australia.
approved projects commencing o6/07

n
n

O
ptimisation of monitoring network for groundwater
contamination detection (PhD project).
C
ontamination assessment and evaluation of remedial
options of contaminated land.

Sub-programme 2.5 - Reactive filtration media for
remediation:
n

n

n

N
atural and modified materials for contamination remediation.
Project Leader: Dr Balbir Singh
A commercial review for this project has been completed. A
postdoctoral scientist has been appointed and a PhD student
has been identified. Major equipment including glassware, a
surface area analyser and clay samples have been obtained in
preparation for project development in 2006-7 and evaluation
of the performance of Australian clays has commenced.
A
pplication of heterogeneous catalysis and adsorption
technologies to reduce indoor air toxins.
Project Leader: Dr Shaobin Wang
A PhD student, an honours student and a part-time research
assistant have been appointed to set up a photocatalytic
reactor for further research and modelling of thermal catalytic
reactions.
G
radient permeable reactive barrier for groundwater remediation.
Project Leaders: Professor Vigneswaran,
Dr Shaobin Wang
A literature review and a preliminary survey on advanced
oxidation of organic pollutants have been completed.

Achievements
n 
CRC CARE researchers at the Centre for
Environmental Risk Assessment and Remediation,
University of South Australia, made significant
progress in their research on characterisation of
fire suppressant foam products and remediation
of wastewater containing foams. Some active
ingredients in fire suppressant foams are highly
persistent and toxic. This research has great
potential as a cost-effective clean-up technology.
n 
Development of a field test kit for analysis of fire
suppressant foam from wastewater and soils was
a major breakthrough. Further work is in progress
to test the robustness of this technology for field
monitoring the active foam ingredient.
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n 
Novel microorganisms able to detoxify toxic
trivalent arsenic and hexavalent chromium were
isolated. The microbes have potential for cleaning
up arsenic- and chromium-contaminated waters.
Much work is needed to optimise conditions for
such remediation.
n 
Work began to identify and prioritise contaminants,
especially emerging contaminants.
n 
Long-term impacts of fire-fighting foam (AFFF)
were evaluated at two field sites. Data suggested
significant accumulation of PFOS in soil with toxic
effects on algal growth, earthworm survival and
soil enzymes.
n 
Preliminary success in isolating new AFFF
detoxifying microbes was reported.
n 
Significant progress was made with the
identification of key ingredients in the new AFFF.
n 
Groundwater monitoring for hydrocarbon
contamination was completed at a field
demonstration site. Data indicated natural
attenuation of hydrocarbons – a new finding that
promises enhanced natural attenuation.
n 
Microorganisms able to degrade petroleum
hydrocarbons and TPH were isolated from
groundwater.
n 
The presence of chlorinated hydrocarbon in
groundwater was confirmed. Failure of natural
breakdown of these contaminants was evident.
n 
A postdoctoral student was appointed to the clay
technologies project. Five PhD students and one
Honours student started research.

Publications
n 
Naidu, R, Smith, E, Owens, G, Nadebaum, P &
Bhattarcharya, P 2006, ‘Management of arsenic
contaminated soils’, in Naidu, R et al (eds),
Managing Arsenic in the Environment: From Soil to
Human Health, CSIRO, Collingwood, pp.419-432.
n 
Naidu, R & Bhattarcharya, P 2006, ‘Management
and removal of arsenic from contaminated water’,
in Naidu, R et al (eds), Managing Arsenic in the
Environment: From Soil to Human Health, CSIRO,
Collingwood, pp.331-354.
n 
Bolan, NS, Mallavarapu, M, Naidu, R & Adriano,
D 2006, ‘Biotransformation of arsenic in soil and
aquatic environments’, in Naidu, R et al (eds),
Managing Arsenic in the Environment: From Soil to
Human Health, CSIRO, Collingwood, pp.433-454.
n 
Smith, E, Owens, G & Naidu, R 2006, ‘Arsenic in
the Australian Environment’, in Naidu, R et al (eds),
Managing Arsenic in the Environment: From Soil
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to Human Health, CSIRO, Collingwood,
pp. 627-638.
n 
Naidu, R, Smith, E, Owens, G, Bhattarcharya,
P & Nadebaum, P 2006, ‘Managing arsenic in
the Asia-Pacific region’, in Naidu, R et al (eds),
Managing Arsenic in the Environment: From Soil to
Human Health, CSIRO, Collingwood, pp.641-645.

Conference Keynote
Presentations:
n 
Associate Professor Megharaj Mallavarapu
delivered an invited keynote lecture, “Pesticide
dynamics in soils - need for country-specific
knowledge and rational methods for toxicological
analysis”, in a symposium on “Rational Methods
for the Selection and Use of Agrochemicals:
Risk Modelling, Monitoring and Management”,
Pacifichem 2005, Hawaii, December 2005.
n 
Professor Ravi Naidu delivered the invited keynote
address on “Remediation Technologies” at an
international conference organised by the Soil and
Groundwater Society as part of World Environment
Day, February 2006.
n 
Professor Ravi Naidu presented an invited keynote
address on “Risk Based Land Management”
to scientists from universities and government
agencies in October 2005.

Soil collection for contamination
analysis

Soil samples awaiting transport
for analysis in the laboratory

Workshops & Conferences
n 
A one-day workshop on defence site assessment
and remediation was held in Adelaide in June. It
focused on existing research and field studies on
chlorinated hydrocarbons.
n 
A one-day workshop on groundwater source
characterisation and remediation was held in May
as part of the CRC CARE training programme.
It focused on remedial options for groundwater
contaminated with hydrocarbon.
n 
A two-day workshop on “Risk Based Land
Management” was held in Sydney in June for
consultants and regulatory personnel involved with
contaminated site assessment and remediation.

Collaboration
n 
Collaboration was established with Cranfield
University, UK (Professor S. Pollard) to research
Risk Based Land Management.
n 
Collaboration was established with Professor
Suresh Rao from Purdue University to jointly
research a flux based approach to contaminated
site characterisation.

Researchers hard at work on a
field trial site

Toxic waste evaporation pit
residue
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Programme 3: Prevention
Technologies

Programme Leader: Associate
Professor Neal Menzies,
University of Queensland.

Aims

Approved Projects

The Prevention Technologies Programme focuses
on innovative technologies for the safe re-use of
contaminated soils, synthetic (treated) soils, and
municipal and industrial wastes on land to return
maximum value without creating further contamination
issues. The Programme targets safe re-use of wastes
and treated soils involving those contaminants, groups
of wastes and potential contaminants that pose major
problems in Australia. It draws on the fundamental
scientific understanding developed in Programmes 1
and 2.

Sub-programme 3.1 - Enhancing the nutrient supply
capacity of wastes:

Progress

The shoots of a cowpea plant
suffering nickel toxicity

Cowpea roots - The roots
of cowpea plants showing
symptoms of lead toxicity

Programme 3 ran three major workshops in Adelaide,
Melbourne and Brisbane to initiate dialogue with
industry groups about their waste disposal problems
and the potential for waste re-use on land. A range of
organic waste streams were identified that are already
being re-used on land, although there was clear
industry concern that these wastes were undervalued
by potential consumers. In part, this issue results from
the inability to predict nutrient release rate. Hence
farmers (the end users) are unable to place an accurate
value on waste’s nutrient content, or to adequately
combine organic waste-supplied nutrients with inorganic
nutrients in fertiliser. This problem has both economic
and environmental implications. A major project to be
led by the Department of Primary Industries, Victoria,
is being developed by CRC CARE to address the
issue of nutrient release rate prediction. The project
will draw on results produced by an Australian Centre
for International Agricultural Research (ACIAR) funded
project at the University of Queensland where nutrient
release from feedlot manure is being evaluated.
A second issue raised by industry representatives
at both workshops was the problem presented by
saline (and sodic) waste streams, and in particular by
wastewater streams. Preliminary work on one option is
already being undertaken in Project 3-1-01-05/6 and
several other project options are being developed.
Focused meetings with wine and dairy industry
groups and waste composting businesses have been
undertaken. Each of these industries is interested in
CRC CARE activities and collaborative projects may
be developed over time.

n

D
evelopment of a modular, constructed wetland system for
salt, organic and nutrients removal from dairy wastewater.
Project Leader: Dr Graeme Allinson
Project approved in June 2006.

Sub-programme 3.2 - Land applications of
contaminated wastes:
n

E
valuation of heavy metal tolerance in grass species (UQ).
Project Leader: Assoc. Prof. Neal Menzies
Following method development and validation using
cowpeas, grasses commonly used for revegetation of
contaminated sites were identified and two species chosen
for experimentation into heavy metal tolerance. The results of
these studies are currently being prepared for publication. A
postdoctoral research fellow has been appointed.

Achievements
n 
Preliminary work has been undertaken to develop
plant culture systems capable of maintaining
constant, low concentrations of heavy metals in
nutrient solution culture.
n 
Studies with Rhodes Grass and Signal Grass
have demonstrated that considerable variability
in tolerance of heavy metals exists within, and
between, species and that this differential
tolerance varies between metals. Three
manuscripts arising from this research are in
internal review.
n 
Professor Richard Haynes has been recruited to
the University of Queensland to work on CRC
CARE projects in the Prevention Technologies
Programme. He will commence work in July 2006.
n 
To date one postdoctoral researcher has been
appointed to this Programme and Honours
students are being recruited.

Social, Legal, Policy
& Economic Issues
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Programme 4: Social, Legal,
Policy & Economic Issues
Aims
The aim of this Programme is to stimulate regulatory
agencies’ adoption of improved legal and policy
measures relating to site contamination. These
measures should benefit from a high level of public
acceptance and contribute to improved public health
and safety, and ecological protection.
Programme 4 is initially focused on fundamental
research into the social, legal, policy and
economic aspects of site contamination, leading
to practical outcomes such as a draft protocol on
risk communication (Sub-programme 4.1) and a
model “framework” law on site contamination (Subprogramme 4.2).
Programme 4 will provide an avenue for the
development of specific policy proposals within
Australia that are linked to the outputs of the scientific
research undertaken in Programmes 1 to 3.

Progress
Work on the funded projects has commenced, with
staff employed and early data gathered. Plans to
make the information available on the Internet also
commenced. Two PhD students were recruited and
commenced in July 2006.
Discussions took place with a number of CRC
CARE Participants and stakeholders to scope out
new projects that meet immediate industry needs
regarding regulation and policy. These will proceed in
late 2006.

Approved Projects
Sub-programme 4.1 - Community perceptions of risk
associated with contaminated sites:
n

S
everal projects contributing to the overall goal of developing
a risk communication ‘protocol’ are being developed.

Sub-programme 4.2 - Legal and policy frameworks
for addressing site contamination in Australia and the
Asia-Pacific region:
n

R
eview of current Australian law and policy re: contaminated
sites and efficacy of current Federal-State co-operative
measures.
Project Leader: Mr David Cole
The project design has been finalised and preliminary
research for all Australian jurisdictions completed with the
relevant information acquired and collated. A text for NSW
has been drafted and discussed with NSW EPA officers and
preliminary research into contaminated sites upstream from
petroleum production and mining sites has been completed.

n

n

R
eview of law and policy re: contaminated sites in Europe
and North America and efficacy of cooperative measures in
selected jurisdictions.
Project Leader: Professor Rob Fowler
Planning has been implemented and initial research into
Canada and the EU has been conducted.
M
anagement of sites with residual contamination following
remediation. Projects examining the criteria for approval
of this type of remediation strategy, the mechanisms for
ensuring long-term management of such sites and the role of
the land use planning system in facilitating this strategy are in
development.

Publications
n F
owler, R 2006 ‘Approaches to the regulation
of contaminated sites in developed countries
and some implications for the Asian region’,
accepted for presentation at Brownfield Asia 2006
Conference, Kuala Lumpur.

Programme Leader:
Professor Rob Fowler,
University of South Australia
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National Contaminated Sites
Demonstration Programme (NCSDP)
A critical component of CRC CARE’s activities
is the extension and application of its research
and development into field situations through
the National Contaminated Sites Demonstration
Programme (NCSDP). Sites where these activities
are conducted are identified by industry partners.
The NCSDP provides an opportunity to demonstrate
integrated, multidisciplinary solutions to complex
land, groundwater and air contamination problems
and issues for key stakeholders across Australia. The
Demonstration sites enable CRC CARE researchers:
n 
to develop, trial and validate site assessment and
remediation technologies;
n 
to provide community education, acceptance and
adoption of remediation technologies; and
n 
to assist in policy development and technology
diffusion.
Contaminated Sites Demonstration Programmes
have been initiated with the support of two key CRC
CARE stakeholders: the Department of Defence (DoD)
and the Australian Institute of Petroleum (AIP).

Australian Department of
Defence (DoD)
The DoD has a significant interest in the activities and
outcomes of CRC CARE. DoD’s primary mission is to
defend Australia and its national interests. In pursuing
this mission, use of specialised and sometimes
hazardous materials is needed under operational
requirements. CRC CARE and DoD have committed
funding to Demonstration Projects that develop, test
and validate innovative methods for assessing and
remediating site contamination in order to restore
biodiversity and maintain a sustainable environment.

NCSDP Projects –
Department of Defence
n

n

D
evelopment of flux-based approaches for site assessment
and remediation design: Demonstration at DoD sites at
Edinburgh Parks, South Australia.
Project Leaders: Dr Subhas Nandy and Professor
Suresh Rao
Initial flux based measurements have evaluated contaminant
flux and mass discharge rates, providing key data for source
treatment. Groundwater and plume stability have been
analysed and have further informed new well installation and
remedial strategies.
C
ontaminant assessment and evaluation of remedial options
for Edinburgh Defence Precinct: Sites 9 & 14.

n

n

Project Leader: Assoc. Prof. Megharaj Mallavarapu
Soil and groundwater sampling and analysis have identified
contaminant sources and delineated concomitant plumes.
R
emediation of hydrocarbon contamination in former fuel
farms (Area 1 and Area 2) at RAAF Base – Williamtown:
laboratory and field trials and groundwater monitoring.
Project Leader: Assoc. Prof. Megharaj Mallavarapu
Biogeochemical analysis of groundwater samples and
treatability studies on soil and groundwater show promising
results for enhancing natural biodegradation/attenuation.
Groundwater modelling is continuing.
L
ong-term environmental impacts of AFFF and potential
for formation of toxic perfluorinated metabolites – a field
evaluation: development of field test and remediation
methods.
Project Leader: Assoc. Prof. Megharaj Mallavarapu
Soil and groundwater analysis at a number of sites have
evaluated the presence and persistence of aqueous film
forming foam (AFFF) products and their metabolites. Longterm toxicological studies are continuing, together with work
on chemical characterisation and field-test development.
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Australian Institute of
Petroleum (AIP)
The AIP represents a consortium of major oil
companies (BP, Caltex, Mobil and Shell) with a
particular focus on environmental management and
sustainability. AIP is a key CRC CARE stakeholder with
significant interest in the assessment and remediation
of contaminated land and water.
The AIP and CRC CARE are jointly sponsoring a
portfolio of projects as a Demonstration Programme.
The projects are a response to increasing recognition
by the AIP and its members of the need for a unified
approach to site contamination assessment and
management, and development of policies and
guidelines based on Australian data and experience.
Through extensive discussions and consultations
both within and outside the petroleum industry, four

National Contaminated Sites
Demonstration Programme

key issues were scoped for research activity to meet
industry needs:
n 
Scope 1 - Site Characterisation
n S
cope 2 – Natural Attenuation
n S
cope 3 – Health Investigation Levels and CleanUp Criteria
n S
cope 4 – Impracticability End Points for LNAPL
Remediation
All issues have a review in progress covering
current Australian and international literature
and guidelines, as well as trends and emerging
technologies. Partners undertaking the work include
GHD, IT Environmental and the University of Technology,
Sydney, in collaboration with CSIRO Land and Water.
During 2006-07 additional projects will be
developed to address priority issues in each of the
four areas as indicated by literature review outcomes.

Jim Deed and David Steele,
National Contaminated Sites
Programme Coordinators
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Collaboration
In CRC CARE’s first year of operation, there was
extensive collaboration among its participants at all
project levels from proposal development through to
advisory panel assessment, research, demonstration
sites and short-term industry training programmes.
Each research programme has activities spread
across Australia with nodes in WA, SA, Victoria,
Queensland and NSW, as well as overseas with
China. At demonstration sites, CRC scientists work
directly with industry, site owners and regulators to
achieve solutions for contamination problems.

National Collaborations
CRC CARE has actively networked with government
agencies, industry bodies and small and medium
enterprises (SMEs) to accelerate the path to adoption.
In 2005-06 networking included three workshops
on waste innovation; two workshops involving
ACLCA members in Sydney and Melbourne; two
workshops involving CRC CARE industry and regulator
Participants; a workshop with DoD; two workshops
involving AIP; a workshop on air security; and a major
policy paradigm workshop focusing on policy gaps
relating to environmental contaminants.
Networking has led to several new collaborations
at a national level:
n 
Australian Contaminated Land Consultants
Association: short-term collaborative projects
involving the consultants association have
commenced, the first being a jointly organised
training programme on Risk Based Land
Management.
n 
Defence Environment Panel: CRC CARE has
entered into collaboration with HLA, ERM and
GHD (a CRC partner) to provide short training
workshops to DoD Environmental Managers.
n 
CSIRO Land and Water: CRC CARE has
commenced collaboration with the groundwater
research team from CSIRO Land and Water. The
initial engagement is for a period of 12 months.

Collaboration with CRCs
Since commencing operation, CRC CARE has
established a collaborative project with the Poultry CRC
to address potential contaminated waste problems that
may be generated as a result of bird flu.

International Collaboration
In 2005-06 CRC CARE established international
linkages and collaborations with the teams listed
below.

Purdue University and University of
Florida – USA
n 
Professor Suresh Rao, a world leader on
groundwater remediation, and his team provided
access to an innovative flux-based approach
to characterising contaminant sources in
groundwater. The flux meter has been deployed
at one of the CRC CARE Demonstration sites.

Cranfield University - UK
n 
World risk management expert Professor Simon
Pollard ran a joint CRC CARE workshop on
risk assessment for environmental consultants
and regulators in Sydney in June. CRC CARE
and Cranfield University are preparing to sign a
Memorandum of Understanding (MOU) to enable
new joint initiatives on risk communication, an area
of expertise that is lacking in Australia.

Indian Institute of Technology (IIT)
n 
Indian software engineering expert Professor
Bithin Datta specialises in the development of
models to optimally delineate contaminant plumes
in groundwater. Through joint supervision of a
PhD candidate based at the University of South
Australia, CRC CARE will build on this expertise in
Australia. Discussions are in progress to finalise
a MOU between CRC CARE and IIT to further
develop new software tools on environment
technologies.

HortResearch – New Zealand
n 
Professor Brent Clothier, a world leader in
quantitative predictive modelling of chemical
dynamics at field scale, and his team are
collaborating with CRC CARE on a project that
utilises a software tool developed in New Zealand
for predicting chemical uptake by vegetable crops
from waste-amended soils.

European Union Researchers
n 
Professor Jose Ortega (Seville, Spain) and Dr
Satish Gupta (Switzerland) are collaborating with
CRC CARE to host its workshop on bioavailability
in Spain and to conduct joint research on
“Bioavailability-based Soil Legislation”.
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Internal Linkages

Outstanding Features

The “Reactive Barriers” project, which has brought
together researchers from the University of Technology,
Sydney, Curtin University and the University of South
Australia, is an example of an internal CRC CARE
linkage tackling major contamination issues across
disciplines and science agencies.
It is intended that formal arrangements will be
established to provide access to information about all
projects by CRC CARE participants. Communication
will be enhanced by concentrating participants into
clusters in South Australia, Western Australia, Victoria,
New South Wales and Queensland. Management
linkages have been formalised through meetings of the
Board, the Management Team (under the MD), and
research programmes. Under this arrangement, the
Board of Directors and Management Team will meet at
different CRC nodes.
The CRC CARE seminar series aims to provide
a uniform culture among CRC’s researchers. A
seminar series has been initiated at each node to
enable postgraduate and other researchers to present
findings.
A CRC CARE newsletter has been developed to
communicate with partner organisations, research
and technical staff involved in the CRC. An electronic
newsletter summarising CRC CARE activities has also
been developed. This will replace the MD’s update
messages that concentrated on partner organisations.

n 
Access to expertise currently not available within
CRC CARE (e.g. risk characterisation, site
assessment and planning, and remediation action
planning at practitioner level provided by the
Defence Environment Panel and ACLCA);
n 
Groundwater source characterisation and
modelling through CSIRO Land and Water;
n 
A flux-based approach to characterising
contaminant plume through Purdue University and
Enviroflux;
n 
Risk Based Land Management, a new approach
to managing contamination and risk communication
through Cranfield University, UK;
n 
Software engineering for optimal characterisation
of groundwater plume through the Indian Institute
of Technology, Kanpur India; and
n 
Quantitative prediction and modelling of
contaminants via HortResearch, NZ.

External Linkages
In recognition of the importance of strong and
dynamic linkages to its research users and the
wider community, CRC CARE has organised three
stakeholder workshops and eight other workshops
involving industries, government bodies, local councils,
appropriate small and medium enterprises (SMEs)
and research providers. The primary mechanism
for promoting this linkage is the establishment of
an annual workshop and conference series and an
industry summit, which will embrace a wide range of
potential user groups. The industry summit will be
held on a regular basis.
CRC scientists are acknowledged leaders in their
fields and have extensive Australian and international
collaborations. Through these they provide links to
bodies such as Standards Australia, the Victorian EPA
Auditors Panel, and numerous extension and research
agencies. Work has begun on a CRC CARE directory
of expertise to facilitate industry contact.
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Commercialisation &
Business Development
Since incorporation, CRC CARE has involved its industry and regulatory partners in all aspects of the Research
Programme. This strategy ensures that, as research results emerge, industry will be able to make continual
assessments of the usability of the technologies and knowledge being developed. It will also allow industry
experts to influence the direction of the research to ensure industry needs will be met.
Specific actions include:
n 
establishment of a Commercialisation Committee with business expertise;
n 
inclusion of industry on Project Reference Groups;
n 
review of key deliverables by industry experts;
n 
presentation of progress and results annually to all Participants; and
n 
Summary Progress Reports published on the soon-to-be-established CRC CARE Intranet
for all participants.
Of the 11 commercial milestones that were identified for completion by June 2006, three have been
successfully completed. It is anticipated the remaining milestones will be completed in late 2006 or early 2007.
The Commercialisation Committee is working to establish the foundations for effective commercialisation
of CRC CARE technologies and know-how as they emerge. Activities in 2005-06 included development of: an
IP Policy; a Commercialisation Strategy; IP protection procedures incorporating detailed reporting processes
for identifying, registering and developing IP; and preparation of a standard IP and Commercialisation Training
Package for all researchers.
Given that the CRC is still in “start-up” mode, spin off companies have not yet been developed,
nor patents filed.

IP Management
An Intellectual Property Policy has been drafted for consideration and approval by the Board. The Policy is
based on work done in policy development by the CRC Association.
A register of background IP has been registered and associated warranties and restrictions recorded.
An IP Audit is being conducted by one of the Company participants, Sensoron Corporation, and will be
completed in late 2006.

Commercialisation &
Business Development
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Involvement of end-users in CRC activities
Industry or other
research users and
the basis of their
interaction
(e.g. Core Participant)

Type of activity and
location of activity

Nature and scale
of benefits to endusers (e.g. increased
exports, productivity,
employment etc.)

Actual or expected
benefit to user
(where possible,
include benefits
accruing in $ terms)

AIP (Core Participant)

Preliminary scoping research
undertaken – desktop studies.

Confirmation of the extent of
data requirements for ‘adequate’
characterisation of contaminated
sites; a sound scientific basis
for an understanding of natural
attenuation; HILs for petroleum
hydrocarbons in soil and
groundwater environments
typical of Australia; unified
guideline for the extent of nonaqueous phase liquid clean-up
from a range of NAPL-impacted
soils and aquifers.

Development of a unified
approach for cost-effective site
assessment and management,
and development of policies and
guidelines based on Australian
data and experience.

Alcoa World Alumina
Australia
(Supporting Participant)

Sampling at the Kwinana
Refinery.

Reliable data for assessing risk
to human health and environment
from refinery stack emissions.
Basis for determining whether
action is required to reduce
organometallic compound
emissions, potentially saving
engineering costs.

Enable Alcoa World Alumina
to better comply with
regulations and to provide
detailed information to the local
community.
Reduce costs of engineering
by establishing the significance
of organometallic compound
emissions.

Department of Defence
(Core Participant)

Demonstration Projects at bases.

Demonstration of technologies
to assess and remediate
contaminated sites.
Will provide scientific basis for
policies on natural attenuation.
Will enable sale of land for other
uses.

Risk to environment and human
health will be defined and
remediation strategies designed
for cost-effective remediation to
be implemented.

EPA SA (Core Participant)

Involved in Policy Paradigms
Workshop, Policy Advisory
Committee and various projects
and strategic workshops to
address priority issues.

New evidence-based guidelines
in risk assessment, remediation
and prevention; more relevant
(Australian based) Health
Investigation Levels and
Ecological Investigation Levels.

Improved public safety; more
efficient use of resources by
regulatory body.

EPA Vic and DOE (WA) and Vic
(Supporting Participants)

Involved in Policy Paradigms
Workshop, Policy Advisory
Committee and various projects
and strategic workshops to
address priority issues.

New evidence-based guidelines
in risk assessment, remediation
and prevention; more relevant
(Australian based) Health
Investigation Levels and
Ecological Investigation Levels.

Improved public safety; more
efficient use of resources by
regulatory body.

EXNOX Technologies
(Core Participant)

Use of the EXNOX Bentonite
reserves in Queensland for
research on clay properties for
remediation.

Find new uses of the Bentonite
or ways to modify its properties
to create new environmental
remediation products.

New markets opened up
for products to remediate
contaminated sites.

Worsley Alumina Pty Ltd
(Supporting Participant)

Sampling at the Worsley Alumina
Refinery.

Basis for determining whether
action is required to reduce
organometallic compound
emissions, potentially saving
engineering costs.

Reduce costs of engineering
by establishing the significance
of organometallic compound
emissions.
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Education & Training
Aims

Programme Leader:
Professor Leigh Sullivan,
Southern Cross University

The principal objective of this program is to increase
the skills and numbers of professionals in the field.
All programmes within the CRC will contribute to the
Education & Training Programme. Core objectives are:
n 
to provide a best-practice educational programme
enabling industry to use the most advanced
techniques for assessment, remediation and
prevention of future contamination;
n 
to add 1,000 industry professionals trained
in advanced assessment and remediation
technologies to Australia’s skills base;
n 
to add 75 new PhD graduates employed in
research and industry in the area of environmental
contamination assessment and remediation;
n 
to significantly increase the export value of
Australian environmental assessment and
remediation education services by 2015;
n 
to enhance the awareness and scientific skills of
staff in industry; and
n 
to increase the awareness of opportunities and
procedures for commercial adoption and utilisation
in industry.
Although 30 scholarships were approved, only
seven candidates started their projects due to the
difficulty in recruiting local students. As shown in the
table below, in addition to full PhD scholarships CRC
CARE has also approved four partial scholarships, five
top up scholarships and four Honours scholarships.
In order to generate students with significant training
with site assessment and remediation, CRC CARE
has encouraged and assisted co-supervision of PhD
students by industry environmental managers.
Research students are in all four CRC CARE
research programmes. These scholarships should
result in CRC CARE exceeding its first-year Education
and Training Programme target of 10 student
completions by December 2009.

Type of
Scholarship

Numbers
Approved

Full PhD

16

Partial

4

Top up

5

Honours

4

Masters

1

CRC CARE intends that many of its successful
Honours candidates will go on to undertake PhD
studies in the CRC.
In its first year, CRC CARE entered into
negotiations with five partner universities to establish
scholarship agreements that will fund higher degree
students to carry out research associated with the
activities of the CRC.

Industry Courses
CRC CARE aims to deliver training courses to industry
professionals.
Since January 2006, when the education
coordinator was appointed, two seminars and one
workshop have been conducted.
Date

Topic

Key Presenters

February
2006

The role of
inhibitors in
mitigating the
loss of nitrogen
in grazed
pastures.

Professor Nanthi
Bolan, Director
of Postgraduate
Studies, Institute of
Natural Resources,
Massey University,
Palmerston North,
New Zealand

A regional and
long-term risk
assessment of
leaching from
CCA-treated
vineyard posts.

Dr Brent Clothier,
Science Leader,
Sustainable Land
Use, HortResearch,
Palmerston North,
New Zealand

June
2006

Bioremediation
of chlorinated
solvents in
groundwater.

Dr William R.
Mahaffey, President
and CTO, Pelorus,
USA

June
2006

Risk Based Land
Management
– tools and
techniques for
practitioners.

Professor Simon
Pollard and Dr
Rupert Hough,
Cranfield University,
UK
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n 
“Contamination CleanUp 07”, comprising the
1st Australian Industry Contamination Summit
in conjunction with the 2nd International
Contaminated Site Remediation Conference,
Hilton International Hotel, Adelaide, 24-28 June
2007;
n 
training workshops on Risk Based Land
Management in Melbourne;
n 
three workshops in conjunction with
Contamination CleanUp 07;
n 
three workshops for the DoD leading towards
a Graduate Certificate in Applied Science
(Environmental Risk Assessment and Remediation)
award from the University of South Australia.
Other Education and Training Programme activities in
2005-06 included:
n 
discussions regarding the development of
research and research training programmes with
selected international research organisations in
China and Korea; and
n 
a specialist training programme for migrants
entering Australia with qualifications in
environmental science and engineering to increase
recognition of their skills.

communication
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Communication
A detailed CRC CARE Communication Plan has been developed and approved
by the Board. It calls for strong engagement with industry, including SMEs, and
government.
CRC CARE’s industry partners play an active role in communicating its
activities, goals and achievements to a wider audience in industry and government.
This occurs through the Chairman, Managing Director and Board members; an
Ambassadors Programme of leading industry identities; the planned 1st National
Contamination Summit; and focused industry workshops.
CRC CARE places a high strategic priority on engaging with environmental
consultants operating in SMEs. To develop this, CRC CARE is exploring
opportunities to host a new national association or cluster in Australia for the
environmental assessment, monitoring and remediation industry. This will build a
very strong alignment between research, industry and SME views and goals.
Industry is also engaged through targeted workshops for environmental
managers and technical officers (three held so far); the website; two e-newsletters;
fact sheets; technical reports; a CRC expert guide (in development); and reports on
CRC activities and outcomes in the industry and general media.
Government engagement measures in the CRC Communication Plan include
presentations to senior Ministers by the Chairman, Managing Director and Board;
Parliamentary briefings in Federal and State Parliaments; briefings for Ministers,
senior officials and Parliamentary standing committees; major events such as
contamination summits; surveys of policymaker opinion; focused policymaker
workshops; newsletters and fact sheets.
CRC CARE’s community engagement aims to educate the Australian public
about contamination and prevention without causing alarm, and to promote risk
assessment and options for remediation being developed in the CRC as effective
approaches. Public engagement measures include a regular survey of drivers of
public opinion on contamination, risk assessment and remediation technologies;
and advising stakeholders and partners of changes in relevant public attitudes
and values. The aim is to build confidence and trust in the ability of industry, SMEs
and government to protect the nation’s environment and health in the eyes of the
Australian community.
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Key staff appointments
Key staff appointments in 2005-06 included:
Geoff Ewin as Commercial Manager; Kathy Mott as Business Development Manager; Shantell Cox as
Education Coordinator; Jim Deed and David Steele as National Contaminated Sites project co-ordinators for the
defence and petroleum sectors respectively; and Alison Couldwell as Executive Assistant.
Adjunct Professor Julian Cribb (Julian Cribb and Associates) and Professor Suresh Rao (Purdue University, USA)
were appointed as Visitors to CRC CARE for 2005-06.

Specified Personnel
Specified Personnel

Contributing
Organisation

Position in the CRC

Percentage of time
contributed to CRC CARE

Professor Paul Perkins

Chairman

20%

Professor Ravi Naidu

Managing Director

100%

Geoff Ewin

Commercial Manager

100%

Kathy Mott

Business Development Manager

100%

Associate Professor Jack Ng

University of Queensland

Programme Leader Risk
Assessment

60%

Associate Professor
Megharaj Mallavarapu

University of South Australia

Programme Leader Remediation
Technologies

60%

Associate Professor
Neal Menzies

University of Queensland

Programme Leader Prevention
Technologies

50%

Professor Rob Fowler

University of South Australia

Programme Leader Social, Legal,
Policy and Economic Issues

50%

Professor Leigh Sullivan

Southern Cross University

Programme Leader Education
and Training

50%
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glossary

ACIAR	Australian Centre for International Agricultural Research
ACLCA	Australian Contaminated Land Consultants Association
AFFF	Aqueous Film Forming Foam
AIP	Australian Institute of Petroleum
AM	Medal of Australia
ANZECC	The Australian and New Zealand Environment Conservation Council
AO
Order of Australia
Assoc. Prof.	Associate Professor
BOD	Biological Oxygen Demand
CEO
Chief Executive Officer
CERAR
Centre for Environmental Risk Assessment and Remediation (UniSA)
ChemCentre Chemistry Centre
Company
CRC CARE Pty Ltd
CRC
Cooperative Research Centre
CRC CARE Cooperative Research Centre for Contamination Assessment and
Remediation of the Environment
CSIRO
Commonwealth Scientific and Industrial Research Organisation
CTG	
Capital Technic Group
Curtin
Curtin University
DoD	Australian Department of Defence
EPA	
Environment Protection Authority
ERM	
Environmental Resources Management Pty Ltd
FTE	Full Time Employee
GHD	GHD Pty Ltd
IP	
Intellectual Property
LNAPL
Light Non-Aqueous Phase Liquids
MD	Managing Director
MOU	Memorandum Of Understanding
MSc	Master of Science
NCSDP	
National Contaminated Sites Demonstration Programme
NEPM	
National Environment Protection Measure
NZ
New Zealand
PFOS	Perfluorooctanesulfonamides
PhD
Doctor of Philosophy
Prof.	Professor
SA	South Australia
SME	Small and Medium Enterprises
TPH	Total Petroleum Hydrocarbons
UK	United Kingdom
UniSA	University of South Australia
UQ	University of Queensland
USA	United States of America
UTS	University of Technology, Sydney
WA	
Western Australia
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CRC CARE PTY LTD
ACN 113 908 044
CONCISE AUDITED FINANCIAL
STATEMENTS 2005/2006
The Concise Audited Financial Statements are an extract from the Audited Financial Statements.
The financial statements and specific disclosures included in the Concise Audited Financial
Statements have been derived from the Audited Financial Statements.
The Concise Audited Financial Statements cannot be expected to provide as full an understanding
of the financial performance, financial position and financing and investing activities of the entity
as the Audited Financial Statements. Further financial information can be obtained from Audited
Financial Statements.
The Audited Financial Statements are available, free of charge, on request to the entity.
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REPORT OF THE BOARD
OF DIRECTORS
FOR THE PERIOD ENDED
30/06/2006
In respect of the financial period ended 30 June 2006, the Directors of the Company submit the
following report made out in accordance with a resolution of the Board of Directors:

1. Board of Directors
The following persons were Directors of CRC CARE Pty Ltd during the period from incorporation on
13 September 2005 to the date of this report:

Prof. Paul Perkins AM (Chairman)
Prof. Max Brennan AO
Mr Paul Byrne
Mr Edwin Chan
Prof. Ian Davey
Mr John Fick
Dr Rod Lukatelich
Prof. Ravi Naidu
Dr Paul Vogel

2. Principal activities of the Company
The Company is domiciled in Australia. Its registered office and principal place of business is:

SPRI Building
Mawson Lakes Boulevard
Mawson Lakes SA 5095
The Company was incorporated on 13 September 2005 in order to manage and govern the Cooperative
Research Centre for Contamination Assessment and Remediation of the Environment (“the Centre”).
On 17 October 2005 the Company entered into agreements with the Commonwealth of Australia (“the
Commonwealth”), the Shareholders of the Company and Supporting Participants in relation to the Centre.
The agreements set out the terms under which the Commonwealth, the Shareholders and the Supporting
Participants will provide funding to the Centre and the Company will administer the funding.
The objective of the Centre is to promote research and postgraduate education for the development,
commercialisation and extension of advanced technologies and methods for:

a) assessing contamination risks in land, groundwater and air;
b) managing and/or remediating contamination;
c) developing safe options for land use and the re-use of wastes on land;
d) developing solutions that are acceptable to regulatory agencies and the public; and
e) capacity building.

3. Dividends
There were no dividends declared or paid to shareholders during the period ended 30 June 2006.
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4. Trading results
The net profit, after tax, of the consolidated entity for the period was Nil.

5. Review of operations
The Company was incorporated on 13 September 2005 and consequently 2005-06 was the initial year of
operations. Details on significant aspects of the operations of the Company and the Cooperative Research
Centre for Contamination and Remediation of the Environment can be referenced in the Annual Report
sent to all Participants contributing funding to the Company.

6. Significant changes in the state of affairs
During the period the Company:
n 
received funds for cash contributions of $5.33M;
n 
advanced expenditure on research of $0.3M; and
n 
approved research projects that will entail cash expenditure of $15.5M and in-kind expenditure
of $7.9M over a six-year period.

7. Matters subsequent to the end of the financial year
At 30 June 2006, the Company had not:
n 
received funds committed by Shareholders and Supporting Participants under the agreements totalling
$1.322M and in-kind contributions of $3.81M, valued in accordance with the terms of the agreement with
the Commonwealth. In part, these shortfalls arose from delays in the commencement of the operations
of the Company associated with the finalisation of agreements related to the provision of funding by
Shareholders, the Commonwealth and Supporting Participants;
n 
met a number of research targets specified in the agreement with the Commonwealth scheduled for
completion prior to 30 June 2006.
Since 30 June 2006, the Company has:
n 
notified the Commonwealth and the underwriter of the Management Liability insurance policy held by the
Company of shortfalls against its obligations under the agreement that existed at balance date;
n 
recouped outstanding contributions of $0.590M;
n 
secured undertakings for payment on revised terms from a Shareholder for its outstanding contributions of
$0.1M, subject to approval by the Commonwealth, Shareholders and Supporting Participants; and
n 
undertaken an analysis of steps required to attain targets that were not met by 30 June 2006.
The Company is currently compiling a proposal to be put to Participants and the Commonwealth in order to
agree on variations to the agreements to address the shortfalls related to the 2005-06 year. It is proposed that
any variation to the agreements will include arrangements requiring the payment of any cash contributions due
but not received at 30 June 2006.
Under the terms of the agreement with the Commonwealth, the shortfalls at balance date represent events
of default. In these circumstances, the Commonwealth is entitled to require, by written notice, the Company
and/or the Shareholders to rectify the defaults.
As at the date of this report, the Company has not received any notice from the Commonwealth requesting
that the above defaults be remedied.
These contribution shortfalls also give rise to issues of default under the Participants’ Agreement.

8. Likely developments and expected results of operations
Given ongoing negotiations with relevant parties, Directors believe that it is reasonable to expect that the
Company will secure the agreement of the Commonwealth, Shareholders and Supporting Participants to a
variation to the agreement with the Commonwealth so that any shortfalls that existed at 30 June 2006 will
be resolved and the Company will be able to meet its commitments under the revised agreement during
the 2006-07 year.
Further information on likely developments in the operations of the Company and the expected result of
operations is available in the Annual Report of the Company.
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9. Environmental regulation
The consolidated entity is subject to significant environmental regulation relating to the testing of contaminated
sites and the formulation of proposals for the remediation of contamination in the environment.
Personnel of the consolidated entity and entities providing research services to the Company are required
to conform to site specific environmental health and safety plans when entering and working on contaminated
sites.

10. Insurance of Officers
During the financial period, the Company paid a premium of $25,174 to insure the Directors and Secretary of
the Company.
The liabilities insured are legal costs that may be incurred in defending civil or criminal proceedings that
may be brought against the Officers in their capacity as Officers of the Company, and any other payments
arising from liabilities incurred by the Officers in connection with such proceedings. This does not include
such liabilities that arise from conduct involving a wilful breach of duty by the Officers or the improper use by
the Officers of their position or of information to gain advantage for themselves or someone else or to cause
detriment to the company. It is not possible to apportion the premium between amounts relating to the
insurance against legal costs and those relating to other liabilities.

11. Auditor’s Independence Declaration
A copy of the Auditor’s Independence Declaration as required under Section 307C of the Corporations Act
2001 is set out on page 6.
This report is made in accordance with a resolution of the Board of Directors.
For and on behalf of the Board of Directors

Prof. Paul Perkins AM
Chairman
Dated: 25 September 2006

Prof. Ravi Naidu
Managing Director
Dated: 25 September 2006
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INCOME STATEMENT
FOR THE PERIOD ENDED 30 JUNE 2006
The Company 2006 $
Revenue 		
4,795,629
Other income		2,307
Total income 		
4,797,936
Expenses		
Advertising		24,193
Consultants fees		279,396
Depreciation		
Nil
Employee benefits expense		
617,321
Finance costs		
Nil
IT expenses		
59,798
Legal expenses		
134,213
Recruitment		
33,634
Research expenditure - cash		
1,612,231
Research expenditure - in-kind		
1,423,532
Travel		224,549
Other expenses		
389,069
Total expenses 		
4,797,936
Profit/(loss) before income tax expense		
Income tax expense		
Net profit/(loss) attributable to members of CRC CARE		
Accumulated profit at the beginning of the financial year		
Accumulated profit at the end of the financial year		
		

The Group is comprised of a single entity that was incorporated on 13 September 2005. Consequently, there are no Consolidated or prior year results
included in these accounts.
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BALANCE SHEET
FOR THE PERIOD ENDED 30 JUNE 2006
The Company 2006 $
CURRENT ASSETS		
Cash and cash equivalents		
3,418,250
Receivables		
3,052,750
Other		
89,198
Total current assets		
6,560,198
NON-CURRENT ASSETS		
Property, plant and equipment		
34,828
Investments		
Total non-current assets		
34,828
Total assets		
6,595,026
CURRENT LIABILITIES		
Deferred revenue		
4,962,438
Payables		256,136
Accrued expenses		
1,366,206
Provisions		
10,231
Current tax liability		
Total current liabilities		
6,595,011
NON-CURRENT LIABILITIES		
Deferred revenue		
Provisions		
Total non-current liabilities		
TOTAL LIABILITIES		
6,595,011
NET ASSETS		
15
EQUITY		
Contributed equity		
15
Retained profits		
TOTAL EQUITY		
15

STATEMENT OF CHANGES IN EQUITY
FOR THE PERIOD ENDED 30 JUNE 2006
      
Total equity at the beginning of the financial year
Net profit for the year
Contributions of equity, net of transaction costs
Total equity at the end of the financial year
The Company was incorporated on 13 September 2005. Each of the 15 founding shareholders holds one $1 share at balance date.

$
Nil
Nil
15
15
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STATEMENT OF CASH FLOWS
FOR THE PERIOD ENDED 30 JUNE 2006
The Company 2006 $
Inflows/(outflows)
CASH FLOWS FROM OPERATING ACTIVITIES		
Cash contributions received from the Commonwealth		
3,500,000
Cash contributions received from Participants		
1,830,000
Training course fees		27,709
Payments to Suppliers and Employees		
(1,729,333)
Advances to research projects		
(306,283)
Payments of GST and Group Tax 		
(518,619)
Receipt of GST		
564,675
Net cash flows from operating activities		
3,368,149
CASH FLOWS FROM INVESTING ACTIVITIES		
Payments for property, plant and equipment		
(82,016)
Interest received		
57,769
Proceeds from sale of property, plant and equipment		
74,333
Net cash flows from investing activities		
50,086
CASH FLOWS FROM FINANCING ACTIVITIES		
Proceeds from issue of shares		
15
Net cash flows from financing activities		
15
Net increase/(decrease) in cash and cash equivalents		
3,418,250
Cash and cash equivalents at beginning of financial year		
0
CASH AND CASH EQUIVALENTS AT END OF FINANCIAL YEAR		
3,418,250

NOTES TO THE CONCISE AUDITED FINANCIAL STATEMENTS
FOR THE PERIOD ENDED 30 JUNE 2006
The Company 2006 $
REVENUE 		
Contributions from Participants – cash		
3,167,812
Contributions from Participants – in-kind		
1,506,939
Contributions from Third Parties – in-kind		
35,400
Interest received or due and receivable		
57,769
Training course fees		27,709
Total		
4,795,629
For discussion and analysis of the financial statements, please refer to the Directors Report and the balance of the “CRC CARE 0506 Annual Report”
accompanying these Concise Audited Financial Statements.
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BOARD OF DIRECTORS’
DECLARATION
In accordance with a resolution of the Board of Directors of the Company, the Directors declare
that in their opinion the Concise Audited Financial Statements comply with Accounting Standard
AASB 1039; Concise Financial Reports and that:
(a) the Concise Audited Financial Statements are an extract from the Audited Financial
Statements;
(b) the financial statements and specific disclosures included in the Concise Audited Financial
Statements have been derived from the Audited Financial Statements;
(c) the Concise Audited Financial Statements cannot be expected to provide as full an
understanding of the financial performance, financial position and financing and investing activities
of the entity as the Audited Financial Statements;
(d) further financial information can be obtained from Audited Financial Statements; and
(e) the Audited Financial Statements are available, free of charge, on request to the entity.
For and on behalf of the Board of Directors

Prof. Paul Perkins AM
Chairman
Dated: 25 September 2006

Prof. Ravi Naidu
Managing Director
Dated: 25 September 2006
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