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OUR GOALS
Solutions for industry
To develop cost-effective and commercially sustainable solutions and technologies within regulatory and 
policy frameworks for the identification and remediation of contamination problems of key importance to 
Australia and the Asia-Pacific region.

High quality research
To deliver research quality that positions CRC CARE as a national centre of excellence with international 
standing and reputation, ensuring our outcomes are recognised and utilised globally.

Develop the business
To lead the development of a new export industry in environmental risk assessment and remediation 
through the delivery of solutions and technologies, and support their implementation with training 
programs that develop and improve the environmental management skills of the industry’s labour force.

Deliver public benefits
To ensure the effective adoption of our solutions and technologies, leading to health, environmental and 
economic benefits to the Australian public through reduced exposure to toxic contaminants and improved 
amenity of our cities as a result of cost-effective remediation/management of urban land.

Capacity building
Through university and short-term training, educate a generation of researchers and practitioners highly 
skilled at solving and preventing the problems of contamination, solid and liquid waste management and 
create employment opportunities in the industry for these specialists.

CRC CARE is a partnership of organisations dedicated 
to developing new ways of dealing with and preventing 
contamination of soil, water and air including solid and 
liquid waste management. We 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.

COVER IMAGE
Firewood Creek catchment in December 2017, following treatment with lime-assisted tidal exchange (LATE) as part of CRC CARE's Innovative 
Acid Sulfate Soil Remediation project in East Trinity, Queensland. After a decade of active LATE and a year into passive management, the 
remediated tidal flats support flourishing seagrass beds fringed by forests of mangroves in areas that were once so acidified that only 
Melaleucas (now seen as dead trees that will soon disappear) could survive. 

Credit: Simon van Heel, Qld Department of Environment and Science
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CHAIRMAN’S  
FOREWORD

This has been a successful year for CRC CARE, 
in which we have resolved the issues stemming 
from our relocation from South Australia 
to NSW, broken new ground scientifically, 
stepped up delivery of outcomes to industry 
and government and surpassed our own record 
for training of young clean-up scientists. The 
University of Newcastle (UON) continues 
to provide strong support to CRC CARE. It 
is worth reflecting on what underlies these 
accomplishments. Since the CRC began in 2005, 
it has:

• attracted 29 partners from Australian industry 
and government

• collaborated with over 80 organisations 
worldwide

• managed 289 scientific projects in 80 research 
partnerships

• produced 136 highly-skilled PhD graduates

• generated over 1,100 peer-reviewed science 
reports

• attracted over 3,000 participants to Clean-Up 
Conferences in Australia

• trained more than 4,000 Australian industry 
personnel in the latest clean-up approaches

• attracted 125,000 visitors to our website and 
achieved over 5,000 downloads of our 40+ 
technical reports

• carried the message about risk-based 
remediation worldwide

• contributed materially to better 
contamination policy and management in 
Australia.

Getting back on track from our move 
to Newcastle has freed the Board and 
management to focus on the future, because 
as of 30 June 2020 our current Commonwealth 
funding under the CRC Program is due to cease. 
A board committee, chaired by Australian 
Institute of Petroleum (AIP) CEO Mr Paul 
Barrett with Dr Mark Bowman, Department of 
Defence (DoD), as Deputy Chair, is providing 
valuable guidance to the Managing Director, 
who has been working hard on this issue. I am 
delighted to report that we have now obtained 

in-principle support from all our main partners 
to continue the CRC and its work after this date. 
However, I note that some of this is conditional 
on government, both Commonwealth and 
State, having a continued, active and supportive 
presence in a fully independent CRC CARE. 

It is also of significance because one of our 
CRC’s chief roles is to advise regulatory 
agencies and government departments, state 
and federal, on contemporary developments 
in clean-up science and policy globally. For 
Australia’s future and our role as a world leader 
in clean-up science, it is of importance that this 
relationship continues to flourish.

Furthermore, the CRC’s strong bonds with 
Australian environmental regulators as well as 
industry represent a model we are taking to the 
world through globalCARE™. This approach – 
which is forging a global alliance of clean-up 
scientists, institutions and corporate partners 
– is gaining widespread admiration and being 
adopted elsewhere. 

In summary, 2017/18 was a good year for 
CRC CARE, providing a strong platform for its 
future. The Board commends Professor Naidu 
and his staff for their excellent work towards 
the delivery of our 2017/18 milestones. Even 
though we are required to plan for the wind-up 
of the CRC by 30 June 2020 in accordance 
with guidelines issued by the CRC Program, 
continuation beyond this date remains the 
central vision that is driving the Board.

Dr Paul Vogel 
Chairman 
CRC CARE
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01 
EXECUTIVE 
SUMMARY

1.1. OVERVIEW

It is fair to state that in 2017/18 CRC CARE 
has achieved peak performance in research, 
in training, and in the delivery of outcomes 
to industry. Exciting and visionary science 
is under way in a number of fields, and the 
Centre has reached its milestone for PhD 
scholars four years early and has eight new 
patents in progress. 

In this financial year, the CRC consisted of 
29 industrial, government and scientific 
Participants from across Australia, along with 
a growing worldwide network of partners and 
collaborators, notably in China, where a 12-year 
alliance is now bearing fruit.

CRC CARE’s progression from research 
emphasis to industry uptake is again evident 
in the outcomes listed below. At the same 
time, the CRC is providing cutting-edge, 
science-based policy advice to governments 
and government departments, and practical 
on-the-ground research and advice to a range 
of industries including minerals and petroleum, 
represented by major corporations such as BHP 
and Rio Tinto. 

We are helping to clean up diverse toxic 
legacies from the past, ranging from 
contaminated defence and mining sites to 
farms, factories, suburbs, rivers and tidal 
wetlands. In the process, we are building 
Australia’s reputation for the design of novel 
sensors, filters, bioremediation methods, and 
ways to measure, monitor and remediate a 
wide range of industrial pollution, including 
toxic mixtures and new chemicals of concern. 

1.2. ACHIEVEMENTS

CRC CARE’s noteworthy outcomes and 
achievements for 2017/18 included:

RESEARCH AND COLLABORATION

• CRC CARE is in the final stage of developing 
a nationally harmonised remediation 
framework to complement the National 
Environment Protection Measures (NEPMs). 
Practical guidance modules and consultation 
were completed during the reporting period.

• Significant advances were made in the 
interaction, bioavailability and toxicity of 
mixed organic and inorganic contaminants. 
These have major significance for the design 
of future Australian NEPMs.

• probeCARE™, a novel tool that enables 
irrigation farmers to monitor water quality 
in lakes and streams through real-time 
measurement of metal ions in solution, 
underwent its first field demonstration.

• Developed and demonstrated new 
remediation technologies:

 § a system for removal of road-deposited 
pollutants (oils and metals) based on 
granulated activated carbon

 § a submerged membrane microfiltration 
system for the continuous removal of 
nitrates from contaminated water

 § a system for cleaning up arsenic-
contaminated water that combines 
arsenite-oxidising bacteria and cost-
effective sorbents

 § a novel phytoremediation technology for 
cleansing piggery and winery wastewaters 
while generating biomass and biofuel

 § an efficient technology for simultaneous 
removal of organic micropollutants and 
dissolved organic carbon from reverse 
osmosis concentrates.

MANAGING DIRECTOR’S REPORT
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• Isolated and characterised novel acid-tolerant 
microorganisms that can remove toxic metals 
from wastewater.

• Demonstrated a link between microbial 
community function in soils historically 
contaminated with organophosphate 
pesticides and contemporary degradation 
rates.

• Research design and initial survey work began 
for our investigation into ‘title blight’ (loss of 
land value due to contamination issues).

• Our community engagement and risk 
communication strategy was trialled in 
late 2017, with the final report due in early 
2018/19.

• Work is progressing to develop a world-first 
biosensor to monitor benzene in groundwater, 
using a resistant bacterium and fibre optics.

• Further developed a field-portable gas 
chromatograph–mass spectrometer (GC-MS) 
sensor for detecting and measuring toxic 
vapours escaping from soil, which was trialled 
successfully in three SA suburbs.

• Developed, field tested and validated a new 
passive/active remediation technology for 
chlorinated-hydrocarbon-contaminated 
ground water.

• Further development of green detection 
and remediation technology for recalcitrant 
and persistent hydrocarbons, including 
1,4-dioxane.

• Identification of the origins of saline 
groundwater at Fishermans Bend in 
Melbourne.

• Completed a study of (iron ore) dust plume 
dispersal at Port Hedland using Doppler laser 
radar (lidar).

• Developed techniques for making functional 
nanocarbon structures from bread flour.

COMMERCIALISATION AND UTILISATION

• Provided input to the Per- and Poly-
Fluoroalkyl Substances (PFAS) National 
Environmental Management Plan 
(NEMP), which was released by Australian 
governments in February 2018. Our detailed 
guidance for practitioners was released in 
early 2018/19.

• Created Australia’s first fully operational 
standalone relational database for prioritised 
and emerging contaminants, which comprises 
more than 1,000 substances of concern and 
their detailed chemical and toxicological 
data. It is web-ready for researchers, students, 
regulators, industry professionals and the 
general community.

• Developed a risk compliance model 
incorporating contaminant bioavailability, 
which comprises a chemical database 
of around 60 conventional chemical 
contaminants and their physical, chemical 
and toxicological/reference dose data, to help 
users make human health risk assessments.

• Our clean-up project with DoD at Edinburgh, 
SA, has now achieved 65% removal of 
trichloroethylene (TCE) residues.

• Development and publication of guidance 
on weathered petroleum hydrocarbons (CRC 
CARE Technical Report 40).

• Continued to build the database for risk 
compliance modelling of contaminant 
bioaccessibility in mine- and smelter-
impacted soils.

• In 2017/18 CRC CARE had five patents at the 
national application stage:

 § Modified clay sorbents

 § Amine modified clay sorbents

 § Anionic surfactant detection

 § Analyte ion detection method and device

 § Contaminant separating method using a 
modified palygorskite clay sorbent.

• The CRC had three further patents at the 
Patent Cooperation Treaty (PCT) application 
stage:

 § A method and system for quantifying a 
concentration of anionic surfactants in a 
sample

 § Method, composition and system 
for degrading a fluorinated organic 
compound

 § Method of recalibrating a device for 
assessing concentration of at least one 
analyte ion in a liquid (probeCARE+™).

• Several of CRC CARE’s new technologies are 
in commercial development, with potential 
commercial applications under definition.

• Continued progress in developing industry 
guidance on the end points for remediation 
of sub-soils contaminated with light non-
aqueous phase liquids (LNAPLs).

• Progress in assessment of the feasibility 
of a novel, portable multi-mode infrared 
spectrometer for rapid screening of soil 
samples from contaminated DoD sites.

• Completion of work on the National 
Demonstration Site for Innovative Acid Sulfate 
Soil Remediation at East Trinity, Queensland, 
has resulted in a substantial improvement 
in the tidal wetlands, their soils, vegetation 
and birdlife. The lime-assisted tidal exchange 
(LATE) strategy will remain in place to restore 
the area as close to its natural state as 
possible.

• Completed a mathematical model for 
methane gas hazard and risk assessment at 
BHP sites in north-western WA.

• Started a new project on bioremediation 
of hydrocarbon-contaminated soils from 
the former rail loop ponds at BHP’s Mt 
Whaleback mine, WA.

• Initiated nine further new research projects 
with BHP on a range of contamination issues 
from diesel and firefighting foams to clean-up 
using Australian native plants.

• Working at BHP sites to develop an instant in-
field test for the risk assessment of petroleum 
hydrocarbon leaks in different soil types.

• Demonstrated that the majority of TCE-
contaminated sites on DoD land at Edinburgh 
will by 2018/19 attenuate naturally to a level 
recognised internationally as safe for non-
residential environments.

• Developed and recommended to DoD a risk-
based approach for conditional closure of one 
of the Edinburgh contaminated sites.

• Further optimisation of the clean-up process 
for contaminated shooting ranges for DoD. 

STAFF, EDUCATION AND TRAINING

• 16 PhD students completed and 18 PhD 
students were continuing their study during 
2017/18. This meets the CRC’s commitment to 
training under its Commonwealth Agreement 
four years early.

• Managing Director Professor Ravi Naidu was 
elected as Fellow of the Royal Australian 
Institute of Chemistry, Royal Society of 
Chemistry, and the Australian Academy of 
Technological Sciences and Engineering.
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• Professor Naidu presented a plenary lecture 
and keynote addresses at the Food and 
Agriculture Organization of the United 
Nations (FAO) Global Symposium on Soil 
Pollution in Rome, Italy, and invited keynote 
addresses at the International Conference on 
Geochemistry in the Tropics & Sub-Tropics: 
Ecotoxicology of Persistent Toxic Substances 
in Food Production in Shenzhen, China; the 
International Emerging Contaminants Summit 
in Denver, USA; and on PFAS at the Batelle 
Conference in Palm Springs, USA. He also 
co-chaired panel discussions on PFAS at the 
Denver and Palm Springs events.

• Program 3 Leader Professor Jack Ng was a VIP 
guest speaker at the International Conference 
on Quality and Safety of Agricultural 
Products and the 2nd Symposium of China–
Australia Food and Agricultural Science and 
Technology, Nanjing, China (invited by the 
Jiangsu Academy of Agricultural Sciences); 
session chair at the international arsenic 
conference As-2018, Beijing, China; and 
keynote speaker, poster and oral presentation 
judge, and session chair at Geotrop 2017, 
Peking University Shenzhen, China.

• Dr Cheng Peng, a former CRC CARE–funded 
fellow, was awarded a senior research 
fellowship from the Tsung-Cho Chang 
Education Foundation in Taiwan for three 
years.

• After awarding 77 new certificates and 
attracting 106 further subscribers, the Site 
Contamination Practitioners Australia (SCP 
Australia) professional accreditation scheme 
merged with the Environment Institute of 
Australia and New Zealand (EIANZ) Certified 
Environmental Practitioner (CEnvP) scheme 
to implement a single industry certification 
scheme. In implementing this change, 
CRC CARE and EIANZ aim to ensure the 
initiative’s enduring future as a scheme that is 
recognised as truly independent.

INTERNATIONAL PARTNERSHIPS

CRC CARE’s message about the need to 
cleanse the planet of the billions of tons of 
industrial pollution engulfing it is starting 
to achieve real traction internationally. In 
April 2018 we formally launched the United 
States node of the Global Contamination and 
Remediation Enterprise (globalCARE) in San 
Francisco at a partner meeting attended by 
the Australian Consul-General. globalCARE is 
now a fully fledged international platform for 
the sharing of scientific knowledge about and 
skills in clean-up, as well as the engagement 
of governments and industry in a task that is 
beyond any individual nation – that of tackling 
planet-wide pollution.

As a result, in 2017/18 we began work planning 
the inaugural Global CleanUp Congress, which 
took place in Coimbatore, India, in October 
2018, while CleanUp Korea is scheduled 
for March 2019 and CleanUp Vietnam for 
December 2019. Further CleanUp Conferences 
are proposed for Brazil and Sri Lanka, and our 
flagship biennial CleanUp event will take place 
in Adelaide in September 2019.

Our partnership with HLM Asia Group Ltd 
and Huazhong University of Science and 
Technology (HUST), now in its 12th year, is 
continuing to deliver valuable results for 
industry in four areas:

• pooCARE™, our piggery waste remediation 
system that converts pig waste into biogas 
and fertiliser, has been adopted for piggery 
farm waste management in Wuhan.

• A related project focuses on algae produced 
using effluent from piggery waste, and their 
conversion to green fuel. Current research is 
using the Automatic Methane Potential Test 
System II to estimate biomethane potential of 
different algal biomasses.

• In June 2018, field trials began for the 
phytoremediation of ‘red mud’ (aluminium 
refinery waste) using giant hybrid Napier grass.

• At East Lake, Wuhan, trials of Phoslock (a 
commercially available product to remove 
phosphates from water) coupled with 
microbial biofilm technology to clean up 
phosphorus and nitrogen contamination in 
fresh water are continuing.

In 2017/18, CRC CARE formed two new 
partnerships in China with the Ecology Institute 
of Shandong Academy of Sciences and the 
Jiangxi Nuclear Industry Geological Bureau. 
The former aims to foster collaboration 
on soil ecological health and remediation, 
scholar exchange, and joint publications and 
funding applications. The latter will promote 
cooperation on innovative in-situ remediation 
technologies and capacity building.

1.3. RISKS AND IMPEDIMENTS

Economic conditions generally have continued 
to improve, leading to greater demand for 
CRC CARE’s services as a leading source of 
scientific advice and technology. This in turn 
has led to further consolidation in our financial 
position. However, substantial global economic 
uncertainty remains (e.g. over trade wars 
between China and the US). This is an area 
of potential risk, as such uncertainty always 
influences the capacity or preparedness of 
industry to partner with science.

Changes in management structures within 
partner companies and agencies remain 
another issue of concern and potential risk, 
as fresh appointees do not always appreciate 
the background and long lead-times involved 
in clean-up research and development. All 
industry-facing CRCs experience this issue. 

Long-term and consistent research focus and 
planning can also be disrupted by short-term 
changes in university research partners’ priorities 
or an individual research leader’s career path. 
There is little that can be done to anticipate 
these disruptions other than keep close to our 
partners and plan our leadership succession 
well, down to program and project level. 
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1.4. END-USER ENVIRONMENT

When the NEPM was first released (in 1999), 
it led to greater recognition of contaminants, 
risks, and the need to better manage waste 
and clean up polluted sites. Recent recognition 
of emergent contaminants of concern and 
the greater awareness in society of their risks 
has prompted an increase in investment in 
contaminated site remediation by industry, 
which is a good thing. However this has also 
led to a tendency to rush into remediation 
using imported technologies that may or may 
not work under Australian conditions. This 
imposes unforeseen costs on industry along 
with a demand to test and validate imported 
technologies (in the same way that imported 
vehicles must meet local regulatory standards). 
It can also undermine community trust in the 
remediation process and the organisations that 
undertake it. The CRC is meeting increasing 
industry demand for this kind of validation work. 

The professionalism of Australian clean-up 
experts entered a new era with CRC CARE’s 
accreditation program, SCP Australia. As 
noted above, this has now been merged with 
EIANZ’s CEnvP scheme to create a single 
national certification program for remediation 
professionals. 

CRC CARE BEYOND 2020

CRC CARE’s funding under the CRC Program 
is scheduled to cease on 30 June 2020. Given 
Australia’s ongoing need for an organisation 
that is able to play CRC CARE’s unique role, we 
established in 2012 an end-user-led Beyond 
2020 Committee to develop strategies for the 
CRC’s continuation. The committee is in the 
process of reviewing three options:

a. a new CRC application (not allowed under 
current CRC Program guidelines)

b. a model similar to other recently exited 
CRCs, based on end-user support plus State 
and Commonwealth government funding

c. a commercial mode of operation.

The committee has concluded that option (c) 
is not suitable for CRC CARE and has favoured 
option (b) as the priority strategy unless option 
(a) becomes a possibility through changes to 
CRC program rules. Accordingly, the committee 
has developed a strategic business plan that 
considers the priority research directions 
identified by major end-users. A prospectus will 
be distributed to all interested stakeholders 
later in 2018.

1.5. IMPACTS 

The following impacts were observed in 
2017/18:

• Program 1: two utilisation milestones were 
delayed by the late delivery of stakeholder 
comments during the consultation process (a 
factor with all programs)

• Program 2: all but one research and one 
utilisation milestone were met, with the 
incomplete milestone recently allocated to a 
new project after a major Participant allocated 
it a lower priority

• Program 3: all milestones have been met

• Program 4: one utilisation milestone was 
delayed because end users are still in the 
process of defining projects to demonstrate 
and utilise the associated technologies

• BHP and Petroleum Demonstration Projects: 
no changes to outputs, delivery timing or 
impacts

• DoD Demonstration Project: no changes to 
outputs, delivery timing or impacts.

1.6. CONCLUDING REMARKS

2017/18 has been a year of pleasing 
consolidation and forward progress for the 
CRC as a whole. After the challenges inherent 
in our move from Adelaide to Newcastle I 
confess I am delighted at how well the CRC 
has settled into its new home, consolidated its 
partnerships, maintained its research programs, 
and stepped up delivery of outcomes to 
industry and government. The budget is back 
on track and almost all milestones are being 
met consistently.

This has freed us for the task of planning our 
future when the existing CRC funding expires in 
2020 – and, as the Chairman has indicated, this 
is already well in hand.

I wish to express my sincere thanks to 
the Board, who have guided us through a 
challenging period with wisdom, insight and 
experience. I would also like to give special 
recognition to the hard-working CRC CARE 
staff, both research and administrative, who 
have contributed and continue to contribute 
so much to our current success. They are the 
people who truly make this a scientific alliance 
par excellence as we progress our mission to 
deliver a cleaner, safer, healthier Australia and 
planet.

Professor Ravi Naidu 
Managing Director and CEO 
CRC CARE 
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CRC CARE is an independent organisation that 
performs research, develops technologies and 
provides technical guidance to support policy 
development for assessing, cleaning up and 
preventing the contamination of soil, water and 
air. Environmental contamination is a major 
threat to the health of our communities, the 
environment, and our economies. Australia 
alone is estimated to have more than 160,000 
potentially contaminated sites, with an 
estimated 5 million sites worldwide. 

The CRC works with organisations that deal 
with contamination – including the mining 
and petroleum industries, state environmental 
regulators, government agencies, and 
environmental consultants – to create industry-
ready solutions to real-world problems. By 
collaborating with leading environmental 
research groups around the world, CRC CARE 
is at the forefront of international scientific 
developments in the field of environmental 
contamination assessment and remediation. 

Established under the Australian Government’s 
Cooperative Research Centre (CRC) Program in 
2005, CRC CARE represents Australia’s foremost 
expertise in the development, utilisation and 
extension of advanced technologies and 
methods for: 

• assessing contamination risks in land, 
groundwater and air 

• managing and remediating contamination 

• developing safe options for land use and the 
reuse of wastes on land 

• developing solutions that are acceptable to 
regulatory agencies and the public 

• capacity building. 

Originally funded for a seven-year term, in 
2010 CRC CARE applied for and received an 
additional nine years of funding through the 
CRC Program. Having commenced on 1 July 
2011, CRC CARE’s second term will continue 
through to 30 June 2020. 

This annual report details the activities of CRC 
CARE from 1 July 2017 to 30 June 2018.

PROGRESS AGAINST THE KEY  
CHALLENGES/OUTCOMES

The 2017/18 financial year was the seventh of 
CRC CARE’s second term. The CRC’s four main 
research programs build upon and extend the 
work done in the six years of the Centre’s first 
term. 

CRC CARE’s four research programs are:

• Program 1: Best Practice Policy 

• Program 2: Better Measurement 

• Program 3: Minimising Uncertainty In Risk 
Assessment 

• Program 4: Cleaning Up.

CRC CARE is now seven years into its 
second term, which has an increased focus 
on harmonising policies and guidance on 
environmental contaminants. The CRC’s work 
on the National Remediation Framework (NRF) 
is a major initiative to this end. Crucially, CRC 
CARE consults both regulators and industry on 
its work to provide guidance that underpins 
policy development by regulators. Thus the 
CRC ensures buy-in from two key groups that, 
historically, have at times been at odds. This 
consultative approach increases the likelihood 
that, once it is developed, the guidance is 
adopted.

Together, the 2017/18 research programs 
comprise 34 research milestones and 22 
utilisation milestones for the reporting period. 
Overall, 33 (97%) of the research milestones 
and 18 (82%) of the utilisation milestones were 
completed. The only incomplete milestone 
was recently allocated to a new project and is 
nearly 20% completed.

Research milestones

Research milestones
PROGRAM

MILESTONES 
COMPLETED

COMMENTS

1 9 of 9 All completed

2 5 of 6 Recently allocated to 
new project; nearly 20% 
complete

3 13 of 13 All complete

4 6 of 6 All complete

Utilisation milestones

Two incomplete utilisation milestones from 
Program 1 are due to delays in finalising 
documents for use by regulators. One 
incomplete milestone from Program 2 is due 
to the implementation of a new project, which 
addresses this milestone. One utilisation 
milestone from Program 4 is delayed because 
end users are still in the process of defining 
projects to demonstrate and utilise the 
associated technologies. There were no unmet 
utilisation milestones in Program 3.

02 
PERFORMANCE  
AGAINST ACTIVITIES
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SUPPLEMENTARY PROGRAMS

In addition to its four research programs, CRC 
CARE manages a National Contaminated Sites 
Demonstration Program (NCSDP), which takes 
research from the lab to demonstration sites in 
the field. The NCSDP operates with the support 
of AIP, DoD, BHP and HLM Asia Group Ltd. 
It also includes a project on Innovative Acid 
Sulfate Soil Remediation (see pages 16–17), 
which wound up in the 2017/18 reporting 
period. The CRC’s research activities are also 
augmented by the CRC’s China Program, which 
focuses on environmental remediation research. 
The NCSDP and China Program are managed 
separately by their own program coordinators, 
but for milestone purposes, projects within them 
sit under the four main research programs.

2.1. PROGRAM 1: BEST PRACTICE POLICY

Program Leader:  
Dr Bruce Kennedy, CRC CARE

CRC CARE’s Best Practice Policy program 
develops the principles, indicators and 
strategies to support the development 
of policy, as well as a national guidance 
framework, for environmental remediation. 
This involves assessing the benefits of 
remediation, the impacts of current 
remediation practices, the risks and the 
uncertainties. This program is also developing 
guidance for the assessment and management 
of emerging and priority contaminants. 

A greater understanding of the social and 
economic aspects of remediation will enable 
remediation guidance to move beyond 
technological issues. Program 1 combines 
environmental economics, sustainability 
science, property rights theory and social 
science to focus on:

• how contamination affects the values 
of contaminated sites and surrounding 
properties, and public perceptions of ‘title 
blight’

• incentives for industry, developers 
and government to assess and reclaim 
contaminated sites, including formal offset 
schemes, public perception and corporate 
responsibility outcomes.

The program includes developing strategies and 
instruments to engage effectively and positively 
with communities, including considering their 
perceptions of remediation technologies. This 
is essential to improving the economic and 
environmental sustainability of remediation.

The program’s key research areas are:

• guidance for emergent and priority 
contaminants prioritised for end users and 
regulators

• use of contaminant flux for assessing and 
managing groundwater contamination

• a national guidance framework for 
remediation in Australia 

• classification and ranking of incentives for 
remediation and for the reduction of title 
blight

• innovative decision-making strategies for 
selecting remediation technologies based 
on available technologies, cost and effective 
community engagement.

GUIDANCE FOR EMERGENT AND  
PRIORITY CONTAMINANTS

CRC CARE has previously published practical 
guidance for the assessment, remediation and 
management of methyl tert-butyl ether (MTBE) 
and benzo[a]pyrene (B[a]P).

The MTBE guidance was published as CRC 
CARE Technical Report 36: Guidance for the 
assessment, remediation and management of 
MTBE in December 2016. The B[a]P guidance 
was published as CRC CARE Technical Report 
39: Risk-based remediation and management 
guidance for benzo[a]pyrene in March 2017.

Aqueous film-forming foams (AFFFs) containing 
perfluorooctanesulfonate (PFOS) and 
perfluorooctanoic acid (PFOA) have historically 
been used in firefighting foams, and the 
resulting environmental contamination is of 
particular concern to the Australian community. 
CRC CARE has developed practical guidance for 
the assessment, remediation and management 
of PFOS and PFOA. Draft interim guidance was 
published in March 2017.

Throughout 2017, state and federal 
governments developed the PFAS NEMP, 
which was published in February 2018. The 
CRC CARE guidance documentation, which 
complements the NEMP, was submitted as part 
of the NEMP consultation process. The NEMP 
had a significant impact on the finalisation of 
the CRC CARE documentation, which focuses on 
providing detailed guidance for practitioners. 
CRC CARE published this work in early 2018/19.

Key issues: the challenge is to develop effective 
guidance given the uncertainties surrounding 
emerging contaminants, which – by definition – 
tend not to be comprehensively researched. 

FLUX-BASED ASSESSMENT AND MANAGEMENT 
OF GROUNDWATER

A review of the use of mass flux (i.e. the 
rate of movement of contaminants through 
groundwater) in Australia and internationally 
for land and groundwater remediation, 
particularly from petroleum contamination, 
was completed in 2014. Flux-based approaches 
to assessment will complement the 
concentration-based criteria that are currently 
in use by decision-makers in regulatory 
agencies and in industry. 

CRC CARE previously published CRC CARE 
Technical Report 37: Flux-based groundwater 
assessment and management.
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Key issues: flux-based decisions on remediating 
and managing groundwater contaminant 
plumes are currently applied in few 
jurisdictions around the world, making this 
approach potentially world-leading practice 
when used in conjunction with concentration-
based criteria. Flux-based metrics can be 
developed for site-specific conditions as part of 
a ‘multiple lines of evidence’ approach.

NATIONAL REMEDIATION FRAMEWORK

CRC CARE is in the final stage of developing 
a nationally harmonised remediation 
framework to complement the NEPMs, which 
provide nationally harmonised guidance 
for the assessment, but not remediation, of 
site contamination. The NRF that is being 
developed uses existing guidance, expertise 
and hard-won experience, and incorporates 
practical guidance for both remediation and 
long-term management of remediated sites. 
The NRF Steering Group, comprising senior 
representatives from industry and government, 
has overseen the framework’s development.

The NRF aims to:

• achieve greater certainty in environmental 
outcomes

• facilitate consistency in decision making

• maintain flexibility in decision making at state 
and local levels

• avoid intrusion on the prerogatives of 
state and territory policy-making and 
implementation

• promote consistent implementation of 
guidance

• promote training and accreditation of 
personnel

• minimise costs to industry and society.

An extensive consultation process for garnering 
stakeholder and public feedback on individual 
modules began in June 2014. Before this, 
heads of environment protection authorities 
(EPAs) and industry representatives received 
information packages on the development of 
the NRF. The CRC CARE website is heavily relied 
on to distribute consultation documents and 
provide information on processes, feedback 
mechanisms and timeframes (www.crccare.
com/knowledge-sharing/national-remediation-
framework). 

The NRF comprises practical guidance modules. 
The final modules were completed in 2017 and 
consultation on these modules was completed 
in March 2018. It is expected that, following the 
completion of a ‘harmonisation’ exercise for 
all modules, consultation on the complete NRF 
package will start in late 2018.

Key issue: CRC CARE will continue to work 
through the Heads of EPAs forum, as well 
as through jurisdictional representatives 
on the NRF Steering Group, to assure that 
governments accept the NRF. CRC CARE has 
periodically updated the Heads of EPAs forum 
on the development of the NRF. 

INCENTIVES FOR REMEDIATION AND 
REDUCTION OF TITLE BLIGHT

Contaminated sites, and even remediated sites, 
may suffer title blight – loss of local amenity 
and environmental values as well as reduced 
property prices. Identifying the barriers to 
remediation and redevelopment, as well as 
the extent of the impact of these barriers, will 
create a significant knowledge base from which 
to develop intervention measures.

CRC CARE awarded a PhD scholarship to Ms 
Kerry Scott (UON) to undertake research, on 
a part-time basis, on title blight and meet 
relevant milestones in the Commonwealth 
Agreement. During 2017/18, the research 
design and methodology were drafted, survey 
instruments were developed and analysis 
methodologies were formulated. The survey 
work started in 2018.

Key issue: the longer-term challenge is 
for the research results to help develop 
practical strategies for the amelioration and 
management of title blight by June 2020.

COMMUNITY ENGAGEMENT

Community engagement – not just consultation 
– is important as society becomes more aware 
of the impacts of remediation activities. 
A well-structured engagement strategy is 
expected to lead to positive outcomes in 
the selection of remediation technologies. 
CRC CARE, with the University of Technology 
Sydney (UTS) and Cranfield University in the 
United Kingdom, has undertaken a project on 
the ‘Societal perceptions and acceptability of 
remediation technologies’, which will address 
the milestones for this output.

Background studies and research methodology 
strategies have been completed. The results of 
further survey work and analysis have guided 
the development of a risk communication 
guideline. This guideline aims to facilitate 
the engagement of affected community 
members and aid the selection of appropriate 
remediation methods and technologies. During 
2016/17, stakeholder workshops were held to 
assist development of the risk communication 
strategy, which was trialled in late 2017.The 
final document is expected to be published in 
early 2018/19.

Key issue: the longer-term challenge is for the 
guidance to help develop practical strategies 
for effective community engagement when 
selecting remediation strategies.

AWARDS/RECOGNITION

Program Leader Dr Bruce Kennedy was inducted 
as a CRC CARE Fellow for his leadership of 
Program 1 since the CRC was established in 
2005, and for his tireless efforts to develop 
contamination and remediation guidance and 
policy through not only his work at CRC CARE, 
but also his past leadership of the National 
Environment Protection Council Service 
Corporation.
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2.2. PROGRAM 2: BETTER MEASUREMENT

Program Leader:  
Dr Cheryl Lim, National Measurement Institute 

The Better Measurement Program’s goal is 
to ensure that Australia’s key environmental 
contaminants can be characterised with 
enough certainty so that end users can make 
informed decisions. End users include site 
assessors, remediation practitioners and policy-
makers. 

Our ability to manage the environment 
depends heavily on the extent to which we can 
reliably identify and quantify environmental 
contamination within a reasonable amount of 
resources. CRC CARE’s Better Measurement 
Program develops next-generation analytical 
methods and innovative field technologies to 
provide fast and more efficient assessment 
of site contamination. A major target is to 
replicate laboratory outcomes in the field using 
newly developed real-time monitoring tools. 
The program also seeks to improve end-user 
confidence in environmental data by:

• contributing to CRC CARE guidance on 
environmental analysis, optimisation and 
validation of common analytical methods

• developing quality assurance tools such as 
proficiency testing and reference materials.

The key research areas for this program are:

• sensitive analytical techniques for emerging 
and priority contaminants

• novel assessment and remote online 
monitoring systems

• integrated information management tools

• standards for sampling contaminated material.

PROGRAM HIGHLIGHTS

• UON’s work on the development of rapid 
site assessment tools reached a significant 
milestone during the past year. probeCARE, 
a tool that allows agricultural irrigators 
to monitor water quality in lakes and 
streams through real-time measurement 
of metal ions in solution, underwent its 
first field demonstration. The probeCARE 
results were compared with conventional 
inductively coupled plasma optical emission 
spectrometry (ICP-OES) results for calcium, 
sodium, magnesium and potassium from a 
set of 14 surface water samples from various 
sampling points in the Hunter Region. Results 
were especially promising for calcium and 
sodium.

• This year, several Better Measurement 
Program projects were completed or entered 
their last year. A number of final reports and 
PhD theses were submitted for examination. 
Notable successes include:

 § The development and publication of 
guidance on weathered petroleum 
hydrocarbons (CRC CARE Technical Report 
40).

 § Dr Vilma Faustorilla (University of South 
Australia [UniSA]) received her PhD on 
accurate measurement of total petroleum 
hydrocarbon in soils and sediments.

 § PhD candidate Ms Wenjie Tian (Curtin 
University) submitted her thesis and 
had several journal papers accepted 
for publication in leading international 
journals such as Carbon. 

• Two new Program 2 projects began this year:

 § A PhD project aiming to develop novel 
tracers for delineation of groundwater 
contamination from wastewater treatment 
plants. This is led by RMIT in collaboration 
with the UON, South East Water, Melbourne 
Water, Gippsland Water, Western Water 
and Bluesphere Environmental. 

 § An inter-laboratory validation led by 
the National Measurement Institute 
(NMI), which aims to address the need 
for a harmonised measurement method 
for total recoverable hydrocarbons- 
(TRH-) silica, a measure of petroleum 
hydrocarbon pollution in the environment. 
This work will build on related guidance 
recently developed as part of another CRC 
CARE project. 

KEY ISSUES CONFRONTING THE RESEARCH

Measurement is a vital link in the chain 
of knowledge that underpins effective 
environmental management. There is a need for 
measurement solutions which provide accurate, 
reliable and comparable data, especially for 
emerging and priority contaminants. Field and 
remote analysis present their own challenges, 
with the need for robust measurement 
technologies able to address issues such as 
environmental and matrix variability. 

AWARDS/RECOGNITION

The Department of Industry, Innovation 
and Science presented Australia Day 2018 
Achievement Medallions for “Supporting the 
Effective Management of PFAS Contamination” 
to 12 NMI staff, including three members of the 
CRC CARE project that led to the development of 
NMI’s PFAS proficiency testing program (Cheryl 
Lim, Gavin Stevenson and Raluca Iavetz). 
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2.3. PROGRAM 3: MINIMISING UNCERTAINTY  
IN RISK ASSESSMENT

Program Leader:  
Professor Jack Ng, University of Queensland 

Health risk assessment has its origins in 
toxicology: the classical statement that ‘the 
dose makes the poison’ remains true today. 
Contemporary environmental and health risk 
assessment required by regulators, industry and 
health agencies demands a refined, evidence-
based approach. Risk assessment based on 
total contaminant concentration is becoming 
outdated due to the high degree of uncertainty, 
which may lead to unnecessarily stringent and 
costly remediation, or remediation of sites that 
do not require it. 

Program 3 aims to improve the certainty of risk 
assessment by considering:

• the fate of chemical compounds in 
the environment, including emergent 
contaminants

• the influence of ageing, weathering and soil 
properties

• the bioavailability of contaminants (to 
achieve a more refined exposure assessment).

It also focuses on the risk characterisation 
and assessment of contaminant mixtures, with 
particular reference to matrix properties and 
mixture interactions, and how their effects on 
bioavailability lead to adverse health effects. 

Program outcomes aim to help regulators, 
industry, environmental consultants and risk 
assessors make informed decisions with reduced 
uncertainty, and thus better protect human and 
ecological health at sites with complex mixtures 
of contaminants. The program focuses on:

• the fate of chemicals in the main Australian 
soil types

• quantifying toxicity and bioavailability of 
individual and mixed contaminants

• quantifying pathways of exposure and 
transient risks

• creating databases for prioritised and 
emerging contaminants

• developing a robust risk and compliance 
model.

The program’s main aim is to develop new 
technology, methods and knowledge that will 
minimise uncertainties in assessing health 
and environmental risks. Through national, 
international and in-house collaborations, it 
will contribute to creating the next generation 
of health-screening levels and risk assessment 
approaches.

PROJECT HIGHLIGHTS

Assessing the risk to human health and the 
environment from mixed contamination

This project, a collaboration between 
UON (initially UniSA) and the University 
of Queensland (UQ), has made significant 
advances in the interaction, bioavailability 
and toxicity of mixed organic (polycyclic 
aromatic hydrocarbons [PAHs]) and inorganic 
contaminants (metals and metalloids), 
including emergent contaminants. The project 
will feed data into the compliance model 
project and has potential policy implications 
for assessing mixed chemicals on contaminated 
sites (e.g. for future National Environment 
Protection Measure reviews). The project has 
yielded many high-quality journal papers 
and four PhD graduates. A soil property index 
concept has been developed to predict the 
bioaccessibility of arsenic.

Risk compliance modelling

We have developed a compliance model, 
which comprises a chemical database of about 
60 chemicals and their physical, chemical 
and toxicological/reference dose data. Visual 
Basic was used to write the model software. 
It contains several modules within the 
compliance model program to guide users 
to conduct human health risk assessments, 
including the Chemicals, Exposure, Toxicity, 
Risk, Demography and Relative Bioavailability 
prediction input/output modules, and the 
Integrated Exposure Uptake Biokinetic and 
Benchmark Dose, both of which are third-party 
USEPA software modules.

Mineralogical constraints associated with 
contaminant bioaccessibility in mine- and 
smelter-impacted soils

This project has generated a significant volume 
of data, led to several journal papers and 
yielded one PhD graduation. Data generated 
from this project will contribute to the database 
that inputs into the compliance model project. 

Create a database for prioritised and  
emerging contaminants

We have developed a fully operational 
standalone relational database package, which 
is web-ready so that researchers, students, 
regulators, industry professionals and the 
general community can access it. The database 
comprises more than 1,000 chemicals and their 
respective information, which amounts to more 
than 8,000 rows of chemical and toxicological 
data, with an option for future extension and 
update. Categories of chemicals include, but are 
not limited to, metals, herbicides, insecticides, 
growth promoters, hormones, antibiotics/
antimicrobial agents, industrial pollutants 
and solvents of both classical and emerging 
chemicals of concern. Data source references 
are listed so that the users can find out more 
details of a particular chemical. A comment/
suggestion field and two levels of secured login 
are included. The project was conducted at UQ, 
and CRC CARE expects to launch the project by 
the end of 2018.
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AWARDS/RECOGNITION

• During the past year, Professor Jack Ng was:

 § a VIP guest speaker at the International 
Conference on Quality and Safety of 
Agricultural Products and the 2nd 
Symposium of China–Australia Food and 
Agricultural Science and Technology, 20–
23 October 2018, Nanjing, China (invited 
by the Jiangsu Academy of Agricultural 
Sciences)

 § a keynote speaker, poster and oral 
presentation judge, and session chair at 
Geotrop 2017, Peking University Shenzhen, 
China, December 2017.

• Dr Cheng Peng, a former CRC CARE–funded 
fellow, has been awarded a senior research 
fellowship from the Taiwan-based Tsung-Cho 
Chang Education Foundation in Taiwan for 
three years in Prof. Jack Ng’s research group 
at UQ. The fellowship is in its third year. Dr 
Peng has been appointed Adjunct Professor 
of the Shandong Academy of Occupational 
Health and Occupational Medicine.

KEY ISSUES CONFRONTING RESEARCH

Environmental and health risk assessments are 
largely based on toxicological data. However, 
there is a scarcity of data on mixtures of 
contaminants; hence, the risk assessment of 
chemical mixtures remains a challenge. Without 
sufficient data, risk assessment is based on 
assumptions, resulting in large uncertainties. 
CRC CARE has generated limited but significant 
data that fill some of these knowledge gaps. It is 
important to acknowledge that it is impossible to 
generate comprehensive datasets for many more 
mixture combinations within the current lifespan 
of this funding cycle. 

2.4. PROGRAM 4: CLEANING UP

Program Leader:  
Professor Megharaj Mallavarapu,  
University of Newcastle

The Cleaning Up Program aims to 
develop, evaluate and demonstrate the 
technologies, indicators and strategies for 
in-situ management of contamination issues 
experienced by industry, government and 
the community. It addresses the limitations 
of existing assessment and remediation 
technologies for effective reduction of risks 
to human and environmental health, and 
develops sustainable and ‘green’ remediation 
technologies. The green approach seeks to 
exploit the unique properties of biological 
material (e.g. plants or microorganisms) rather 
than potentially dangerous synthetic chemicals 
that may pose a subsequent risk to people or 
the environment. The program also promotes 
techniques that reduce greenhouse gas and 
other pollutant emissions by, for example, 
reducing the need to transport contaminated 
soils to landfills, or using renewable energy 
(including solar power) to power remediation 
infrastructure.

The program also establishes the parameters 
for effective risk reduction via manipulation 
of contaminant bioavailability in unique 
Australian soils and aquifers. It is the engine 
room for technologies scaled up and 
demonstrated in the field as part of the CRC’s 
DoD and Petroleum demonstration programs. 

Program 4’s work is particularly important 
when we consider that a mere 10 to 15% of 
Australia’s 160,000 potentially contaminated 
sites have been remediated. There are several 
reasons for this slow rate of remediation, 
including the complex nature of contaminated 
sites (and associated commercial drivers) along 
with the heterogeneous nature of surface 
and subsurface environments. Furthermore, 
contamination is occurring and legacy 
contaminated sites are being identified at a 
pace that far exceeds that of the improvement 
in remediation approaches and technologies.

Key research areas are:

• novel remediation technologies for emerging 
and priority contaminants

• development, testing and validation 
of sustainable and green remediation 
technologies.

Currently, this program comprises eight 
projects:

• mobility, bioavailability and remediation of 
road-deposited sediment pollutants

• development of a sustainable groundwater 
treatment system for nitrate removal using 
novel surface-modified adsorbents

• development of nanoparticles and 
molecular-imprinted polymers – immobilised 
electrospun polymeric nanofibrous mats for 
environmental remediation

• development of sustainable processes for 
treatment of wastewater reverse osmosis 
concentrate to achieve near-zero liquid 
discharge

• validation of technology developed for 
organic micropollutant removal as part of 
the Sydney Olympic Park Authority’s Water 
Reclamation and Management Scheme
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• development of a novel framework to 
identify, predict and improve the efficiency of 
bioremediation

• energy and nutrient recapture from solid 
wastes (Southern Cross University [SCU]), 
which aims to capture the nutrients from 
organic wastes through hydrothermal 
carbonisation and generate energy (methane) 
from both solid and liquid wastes through 
anaerobic digestion

• novel bioremediation tools for nitrogen-
contaminated groundwater.

In addition to these eight projects, the NCSDP 
oversees and scales up projects that address 
Program 4 utilisation milestones.

ACHIEVEMENTS

The program’s main achievements in 2017/18 
are:

• development and demonstration of an 
effective remediation technology based on 
granulated activated carbon for removal 
of road-deposited pollutants (polyaromatic 
hydrocarbons and heavy metals) (UTS)

• development of a submerged membrane 
(microfiltration) adsorption hybrid system 
for the continuous removal of nitrate from 
contaminated water (UTS)

• development of an efficient technology 
for simultaneous removal of organic 
micropollutants and dissolved organic carbon 
from the reverse osmosis concentrate (UTS)

• using the MG-RAST, SUPERFOCUS and 
genomics software, demonstration of the 
link between microbial community function 
in historically exposed organophosphate 
pesticide contaminated soils and 
contemporary degradation rates (Western 
Sydney University)

• development of a novel arsenic remediation 
technology for contaminated water by 
combining arsenite-oxidising bacteria and 
novel cost-effective sorbents (UON)

• development of a novel phyco-remediation 
technology for remediation of piggery 
and winery wastewaters for simultaneous 
generation of biomass and biofuel (UON)

• isolation and characterisation of novel acid-
tolerant microorganisms that can remove 
toxic metals from wastewater (UON).

Program 4 also had considerable success in 
field application of several new or improved 
technologies through the NCSDP.

KEY ISSUES CONFRONTING THE RESEARCH

Environmental contamination with PFAS 
continues to be a major human and 
environmental health issue. These chemicals 
are designated as emerging contaminants 
of environmental concern. Developing 
next-generation sustainable remediation 
technologies for such contaminants continues 
to be a challenge, and requires novel 
approaches and considerable funding.

AWARDS/RECOGNITION

• Several Program 4 researchers were invited 
speakers at CleanUp 2017, including Prof. 
Megharaj Mallavarapu, Dr Yanju Liu and Dr 
Luchun Duan. 

• Professor Naidu presented plenary/keynote 
addresses at:

 § FAO Global Symposium on Soil Pollution, 
Rome, Italy, 2-4 May 2018 (Clean soils: 
humanity’s next great challenge)

 § Emerging Contaminants Summit, 
Westminster, Colorado, USA, 6-7 March 
2018 (Innovations in PFAS assessment and 
remediation technologies: an Australian 
perspective); also Joint Chair of panel on 
Managing PFAS impacts caused by AFFF 
usage

 § Battelle Conference on Remediation of 
Chlorinated and Recalcitrant Compounds, 
Palm Springs, California, USA, 8-12 April 
2018 (matCARE™: A novel technology 
for efficient remediation of PFAS 
contaminated wastewater, groundwater 
and soil).

2.5. NATIONAL CONTAMINATED SITES 
DEMONSTRATION PROGRAM

The NCSDP demonstrates integrated 
multidisciplinary solutions to complex and 
highly challenging soil, groundwater and air 
contamination problems faced by a number of 
CRC CARE Participants. Projects address issues 
that require extensive laboratory research. 
Once solutions are generated, the project 
is extended to the field. Such an approach 
provides an opportunity for engineers, scientists 
and consultants to test, validate and optimise 
operating conditions for new site assessment 
and remediation technologies. Along with 

tackling technical problems, the NCSDP 
develops guidance in concert with industry and 
regulators. Demonstration projects within the 
program are co-sponsored by the AIP, BHP, DoD 
and the Queensland Government.

2.5.1. Petroleum Program

AUSTRALIAN INSTITUTE OF PETROLEUM

Program Coordinator:  
Dr Prashant Srivastava, CRC CARE

• The petroleum industry, represented by 
AIP, joined CRC CARE in 2005. The AIP 
Demonstration Program was initiated 
to address policy issues related to the 
assessment, risk characterisation and 
remediation of sites contaminated with 
petroleum hydrocarbons and other related 
compounds. It also addresses constraints to 
site characterisation and remediation from 
policy guidance perspectives. The program 
seeks guidance and advice from jurisdictions 
(e.g. regulatory agencies) on the development 
of policies and guidance documents. The 
Project Advisory Group established under 
the AIP Program – which includes industry, 
jurisdiction and research representatives – 
develops scope, invites tenders and advises 
on the development of guidance documents.

Existing projects include:

• Endpoints for petroleum LNAPL remediation 
technology performance and risk reduction 
(ongoing)

• Analysis of weathered hydrocarbons using a 
silica gel clean-up method (completed)

• LNAPL natural source zone depletion (NSZD) 
(ongoing).

In 2017/18 CRC CARE undertook a full program 
of AIP activities, which included development 
of the following guidance documents:

• health screening levels for petroleum 
hydrocarbons

• site characterisation

• monitored natural attenuation

• remediation and management of LNAPLs

• petroleum vapour intrusion

• contaminant flux in groundwater, and 
using this measure to assess and close 
remediated sites.
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In 2017/18, CRC CARE continued to work on the 
end points for remediation of petroleum LNAPL 
contamination of subsurface soils. The outcome 
of this project will help stakeholders determine 
when clean-up has attained its aims and when 
to stop remediating LNAPL in the subsurface 
and close the site.

Supported by funding from National Energy 
Resources Australia (NERA) and the oil and 
resources sector, in 2017/18 CRC CARE 
began two new projects to develop guidance 
documents on: 

• the analysis of weathered hydrocarbons using 
a silica gel clean-up method

• LNAPL NSZD, which will set out the conditions 
under which LNAPL will attenuate due 
to source zone microbial and chemical 
reactions.

The project on weathered hydrocarbons has 
been completed and the guidance document 
is now available on the CRC CARE website. The 
document will help differentiate petrogenic 
hydrocarbons (which originate from petroleum 
products) from biogenic hydrocarbons (which 
originate from organic or biological matter). 
This knowledge will be useful in determining 
the need for remediation or management 
of contaminated sites, thus eliminating 
unnecessary costs. 

The LNAPL NSZD project involves three 
components:

• development of a guidance document 
describing the methods for measurement of 
NSZD

• collection of data to demonstrate NSZD 
at LNAPL-contaminated sites with varying 
geology 

• development of a guidance document on 
managing LNAPL NSZD.

BHP PROGRAM

Program Coordinator:  
Dr Sreenivasulu Chadalavada, CRC CARE

This program reflects BHP’s strong support 
for environmental sustainability and 
recognition that mining activities can generate 
significant amounts of contaminated soil and 
groundwater. BHP contributes significant cash 
funding to CRC CARE to guide the management 
of contaminant-affected sites. The program 
centres its activities at BHP’s operations in the 
Pilbara region of Western Australia. 

Over the past few years, CRC CARE has focussed 
on innovative approaches to assessment, 
risk characterisation and remediation of 
contaminated sites in the Pilbara. Along with 
managing contaminated sites, BHP needs 
to manage and dispose of large numbers of 
timber railway sleepers, many of which include 
recalcitrant contaminants (e.g. arsenic, copper, 
chromium, dieldrin and PAHs). CRC CARE has 
reviewed available technologies for managing 
and/or remediating sleepers and consequently 
developed approaches for safe re-use or 
recycling. 

Current projects are summarised here. 

Methane gas hazard and risk assessment

• During 2017/18, CRC CARE completed a 
project on developing a mathematical 
simulation model for methane (CH4) gas 
hazard and risk assessment at Nelson Point, 
Finucane Island, and Boodarie Railway 
Depot, Port Hedland, Western Australia. This 
included:

 § Developing a screening tool for methane-
impacted sites and a methane gas hazard 
assessment MVI-toolkit for evaluating 
potential hazards at affected sites. BHP 
environment managers can use the 
toolkit to support decisions that save 
time and resources. The Tier-I screening 
model evaluates potential methane gas 
production based on conditions that are 
conducive for methanogenesis. The Tier-II 
MVI assessment toolkit will be used to 
evaluate the potential hazards at the site, 
given that field investigations showed 
significant concentrations of methane. 

 § Running a workshop to present the 
methane vapour model to BHP.

Bioremediation of hydrocarbon-contaminated 
soils

• At Mount Whaleback, CRC CARE is field 
trialling biopiles and their ability to 
bioremediate hydrocarbon-contaminated 
soils from the former rail loop ponds. The 
project began in February 2018 with an initial 
6-month timeline. CRC CARE has installed 
sensors to monitor various remediation 
parameters in real-time. Microbial treatability 
studies on the biopile soils are in progress.

Risk-based land management of weathered 
hydrocarbon–contaminated sites

• CRC CARE is working currently on a project 
to develop an instant in-field soil chemical 
and physical property analysis technique 
that assesses risks of petroleum hydrocarbon 
interaction with different soils. In this work, 
a handheld Fourier-transform infrared 
spectrometer was used to investigate and 
quantitate the major soil components, 
including quartz, kaolinite, humic acid 
and water content. By quantifying the soil 
chemical components, one can predict the 
chemical and physical properties of a soil. 
Quartz is the most common constituent 
of sand, and kaolinite clay occurs in 
abundance in soils. Quantitative prediction 
of the portion of quartz and kaolinite can 
approximate the portion of sand and clay 
in soil, which correlates to the soil porosity 
and permeability. However, different particle 
sizes of the same substance result in variable 
accuracy. Grinding the substance to less than 
100 µm can maintain the homogeneity of 
the particle size and improve the infrared 
prediction accuracy.

In addition to the above-mentioned three 
projects, CRC CARE is continuing or has 
initiated nine other projects:

• Enhanced phytoremediation of hydrocarbon 
contaminated soils using native Australian 
plant species

• Natural attenuation of hydrocarbons in the 
vadose zone

• Electrokinetic remediation of subsurface 
hydrocarbon contaminated soils

• Ageing effect on natural attenuation of diesel 
in contaminated soil

• Identify the chemistry and transport 
mechanisms of the ingredients of AFFF in soil 
and groundwater

• Investigate the toxicity of PFAS and the 
development of guidance in AFFF-affected 
areas in Western Australia

• Co-disposal of hydrocarbon-contaminated 
soils with mine waste

• Formation of hexavalent chromium by natural 
process in the Pilbara region

• rankCARE™ for assessing risk and prioritising 
the contaminated sites. 

All projects are progressing well.
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2.5.2. Department of Defence Program

Program Coordinator:  
Dr Sreenivasulu Chadalavada, CRC CARE

The Australian Government DoD sponsors 
a demonstration program that focuses on 
contaminants commonly found at DoD sites. 
This multidisciplinary program involves 
laboratory and field investigations of 
potentially contaminated sites, and the testing 
and validation of innovative technologies 
developed for site assessment and remediation. 
CRC CARE technologies and applications are 
now operational at several DoD sites. This 
partnership has produced a patentable new 
product for the international market for the 
detection of residual contaminants from AFFFs. 
Highlights from 2017/18 are outlined here.

TCE CONTAMINATION MANAGEMENT 
THROUGH AN INNOVATIVE ACTIVE AND 
PASSIVE REMEDIATION APPROACH

Field-scale remediation of TCE-contaminated 
groundwater at a South Australian site of 
the Defence Science and Technology Group 
(DST Group) commenced in 2010 using 
passive coupled with active remediation. This 
is an innovative approach to groundwater 
TCE remediation, and the first time it has 
been trialled in Australia. Outcomes were 
promising, including a significant decline in 
TCE plume concentration and shrinking plume 
size from March 2007 to October 2017. Two 
rounds of groundwater quality monitoring 
were conducted in October 2017 and May 
2018 for all monitoring wells. The average 
concentrations of TCE in May 2018 had dropped 
by 65% compared with 2010, when full-scale 
remediation was initiated. The project is 
tracking well against the identified milestones.

NOVEL BIOSENSOR FOR MONITORING 
CONTAMINANTS IN GROUNDWATER

This project aims to develop a biosensor to 
monitor benzene in groundwater. To this 
end, researchers isolated a benzene-resistant 
bacteria and identified it as Burkholderia 
sp., which uses benzene as a sole carbon 
source. By sequencing the entire Burkholderia 
DNA genome to identify the genes that 
are responsible for benzene degradation, 
researchers were able to develop a whole-cell 
benzene biosensor with sensitivity of up to 10 
mg/L of benzene in groundwater. Researchers 
were able to improve the sensor by using 

proteomics (exploiting the properties of 
proteins expressed by Burkholderia) to enable 
the detection of lower levels of benzene in 
groundwater. Another approach to increasing 
sensitivity is to combine fibre-optic technology 
with benzene-binding proteins. This is being 
investigated and once an appropriate protein is 
identified, a biosensor will be constructed from 
all the components and tested.

PORTABLE GC-MS FOR IN-SITU REAL-
TIME MONITORING OF VOLATILES AT 
CONTAMINATED SITES

Instead of using conventional sampling and 
analysis methodologies for investigating 
volatile organic compounds (VOCs), sample 
integrity can be safeguarded by collecting, 
extracting and analysing samples on site. A 
field-portable GC-MS system, TORION-T9 with 
solid-phase micro-extraction fibres can be 
used for this. This study aims to validate using 
a T9 system for on-site assessments of VOCs, 
particularly in soil vapour and groundwater 
samples for health risk assessment. Thirty soil 
vapour samples, contaminated by chlorinated 
VOCs (TCE and tetrachloroethylene [PCE]), were 
collected and tested in the field from three SA 
suburbs that are part of an ongoing evaluation 
by SA EPA. In addition, 30 TCE-contaminated 
groundwater samples were collected and 
tested in field from several DST Group sites. 
Researchers confirmed that the portable GC-
MS, T9, can detect the targeted TCE and PCE at 
a limit of less than 0.2 parts per billion for both 
soil vapour and groundwater samples. 

GREEN REMEDIATION TECHNOLOGY 
FOR RECALCITRANT AND PERSISTENT 
HYDROCARBON (1,4-DIOXANE)

1,4-dioxane is a colourless and inflammable 
liquid. It is used as a stabiliser in chlorinated 
solvents such as TCE. No natural sources of 
1,4-dioxane have been identified; however, 
during its production and use during the 
processing of other chemicals, it is emitted 
into the environment. It is completely miscible 
in water, and photochemically produced 
breakdown products include aldehydes and 
ketones. Moreover, it will migrate rapidly in 
groundwater before other contaminants, and 
does not volatilise rapidly from the surfaces 
of waterbodies. It is expected to move rapidly 
from soil to groundwater. 1,4 dioxane is 
relatively resistant to biodegradation in water 
and soil, although it does not bioconcentrate 

in the food chain. It is an emerging water 
contaminant known to irritate the respiratory 
tract and eyes. Furthermore, it is a possible 
human carcinogen; it has been shown to cause 
cancer in rats and guinea pigs. 

During 2017/18, CRC CARE completed the 
following tasks as part of the project research 
work:

• 1,4-dioxane–degrading bacteria were 
identified using universal 16s ribosomal 
ribonucleic acid (rRNA) primers

• researchers used two different approaches to 
optimise the quantification of 1,4-dioxane

• monooxygenases were tested to determine 
their efficiency in the degradation of 
1,4-dioxane.

ON-SITE RAPID SCREENING, SPECIATION AND 
QUANTIFICATION OF CONTAMINATED SITES 
THROUGH A NOVEL MULTIMODE INFRARED 
SPECTROSCOPIC KIT

DST Group commissioned this study to assess 
the feasibility of a novel, portable multimode 
infrared spectrometer to rapidly screen soil 
samples from contaminated defence sites. 
Rapid Phenotyping Pty Ltd designed and 
developed the spectrometer. The project’s 
duration is one year, and is to be completed by 
January 2019. 

The project has four phases: 

1. initial meetings and technical discussions 
(completed)

2. UON safety approval to carry out soil spiking 
and spectral measurements

3. a purchase order for the necessary chemicals 
and consumables

4. development of spiking matrix and soil 
sampling. 

The project is now in Phase 2.
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RISK-BASED APPROACH FOR CONDITIONAL 
CLOSURE OF A CONTAMINATED SITE

DoD commissioned CRC CARE to undertake a 
risk-based approach for conditional closure 
of a site associated with historical chlorinated 
hydrocarbon–contaminated groundwater. CRC 
CARE conducted the following environmental 
remedial works during the reporting period:

• The in-situ bioremediation system was 
resumed, and 3,000 L of substrates were 
injected to encourage microbial growth. The 
extraction wells were activated to facilitate 
quick spatial distribution of nutrients to the 
targeted areas.

• Two rounds of groundwater monitoring 
of chemicals of concern, microbial counts 
and groundwater quality parameters were 
completed. Quantitative risk assessment 
studies were used to evaluate the potential 
human health risks associated with the 
groundwater impacts for all potential 
exposure pathways. This strengthens multiple 
lines of evidence for approval of risk-based 
conditional closure of the site with residual 
groundwater contamination.

• Site groundwater was monitored every 
6 months to assess the status of the 
remediation system and to delineate the 
contaminant plume. Groundwater wells 
near recirculation wells were monitored 
fortnightly for field water quality parameters 
and sampled for laboratory analyses on a 
monthly basis during injection.

• CRC CARE implemented a risk-based site 
assessment for approval of site closure 
with a post-remediation site management 
strategy that will enable DoD to save time 
and resources to prioritise other sites 
that pose more significant health and 
environmental risks.

FIELD-SCALE RESEARCH FOR PARAMETER 
OPTIMISATION OF SHOOTING RANGE 
REMEDIATION TECHNOLOGY

Within the Mount Stuart Training Area (MSTA), 
Townsville, Queensland, four stockpiles of 
soil from a former shooting range were being 
stored at the former grenade range site, which 
comprised approximately 2,000 m3 of soil 
in need of remediation. The project aimed 
to optimise the heavy particle concentrator 
parameters so it can be used to effectively 
de-lead the stockpiled soil at MSTA. To support 
the field trial, UON researchers conducted the 
laboratory study and validation.

During 2017/18, CRC CARE completed the 
following tasks at MSTA, Townsville:

• change of the heavy particle concentrator belt 
and optimisation of operation parameters

• remediation of around 700 m3 of lead-
contaminated soil

• immobilisation of the residual lead in treated 
soil by using rock phosphate

• publication of a case study from the previous 
financial year's work

• disposal of about 5 tonnes of organic material 
to landfill

• treatment of wastewater by a multimedia filter 
before discharge onto grass.

EDINBURGH DEFENCE PRECINCT TCE 
MANAGEMENT STRATEGY

The DoD Environmental Remediation Program 
commissioned CRC CARE to assess, evaluate 
and apply a risk management approach to 
low-threat sites contaminated with TCE at 
the Edinburgh Defence Precinct. CRC CARE 
developed a groundwater prediction model 
and recorded the conditions of closure. The 
closed groundwater wells at these sites are 
being monitored once per year, down from 
twice per year. 

Project recommendations include that:

• the modelling results be calibrated with the 
latest groundwater monitoring results

• one building undergo additional soil vapour 
assessment 

• the sites be further assessed if there is a 
change of land use, and/or if new facilities 
and infrastructure at the Edinburgh Defence 
Precinct (as part of the Estate Infrastructure 
Group) are planned and developed.

For all the sites, the mean concentrations of TCE 
declined over time, such that TCE levels were 
below the adopted health investigation level 
(the Dutch Intervention Level, or DIL) of <500 
μg/L. Groundwater flow and transport modelling 
was also developed for the entire Edinburgh 
Defence Precinct. The results show that one 
site will naturally attenuate to below the DIL 
by 2018/19. The other six sites had already 
attenuated to below the DIL before 2018.

2.5.3. Innovative Acid Sulfate Soil Remediation

Project Leader:  
Professor Richard Bush, Southern Cross 
University and University of Newcastle

CRC CARE’s National Demonstration Site for 
Innovative Acid Sulfate Soil Remediation has 
gained world recognition for its remarkable 
achievements and practical solutions in 
treating extreme acidification caused by 
land clearing and draining. The 740-hectare 
East Trinity Reserve wetland is in Far North 
Queensland, adjacent to World Heritage–listed 
wet tropical forests and near Cairns. This 
low-lying area became acidic when it was 
cleared and drained for sugarcane farming in 
the 1970s. In partnership with the Queensland 
Government and SCU, a novel in-situ soil 
bioremediation strategy has dramatically 
improved soil health and recovery of the 
wetland vegetation and aquatic ecology. The 
research is also opening new opportunities to 
explore natural processes to treat otherwise 
intractable acid sulfate degradation. 

Untreated, the impacts of acid sulfate soils can 
persist for decades. Conventional remediation 
using lime was conservatively estimated to 
cost about $60-80 million dollars, an option 
that was neither economic nor operationally 
practicable (this applies to most of Australia’s 
acid sulfate soil degraded lands). The CRC’s 
approach costs a small fraction of this.

The remediation approach developed at East 
Trinity is called Lime-Assisted Tidal Exchange 
(LATE). It boosts the initial neutralisation of 
acidity, manages sea water inundation, and 
aims to establish environmental conditions 
that promote reductive microbial processes. 
This method exploits the activity of the 
natural microbial community under sub-
anoxic conditions to reverse the reactions and 
impacts of pyrite oxidation, which liberates 
acid that can further react with the soil to 
leach metal contaminants. 
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Despite LATE’s success, some physical and 
chemical landscape changes are effectively 
irreversible, including land subsidence and 
changes to soil structure. Also, the mineralogy 
of the acidified landscape includes very stable 
iron oxide minerals (hematite and goethite) 
that are not readily available for microbial iron 
cycling. Much of our research has focused on 
macro-landscape changes to soil and water 
quality, with a recent shift to the fundamental 
microbial processes that drive the remediation. 
Understanding the interrelationships between 
different microbial communities, particularly 
those involved in sulfur, carbon, silica, 
phosphorous and nitrogen cycles, greatly 
improves our understanding of the potential 
for soil remediation. 

The East Trinity site now has sediments at a 
spectrum of stages of remediation, with large 
areas fully remediated. Tidal inundation has 
resulted in heavy metals being bound up in the 
sediments and has neutralised acidity to a pH 
of 6.5, a typical pH for a subtropical estuarine 
environment. Following six years of gradually 
increasing tidal inundation, it was found that 
in-situ microbial and tidal exchange processes 
accounted for 99% of the change, while the 
addition of agricultural lime contributed less 
than 1%. This has greatly reduced the release 
of heavy metals into the estuarine environment 
and allowed for the re-establishment of 
mangrove and intertidal ecosystems.

Some ecological communities associated with 
the incursion of seawater and expansion of 
the tidal zones within the site have contracted, 
whereas others have expanded. Mangrove 
communities and fernland have increased, 
although some previous fernland has 
transitioned to mangrove. Pasture areas have 
been largely replaced by paperbark shrublands 
and low woodlands and by the native grass 
Phragmites. Since the rehabilitation began, 
136 species of birds have been observed at 
East Trinity. The expansion of mangrove and 
associated higher elevation wetlands are 
likely to have benefited several bird species, 
including some internationally important 
shorebirds. A new wader roosting site, which 

may have regional significance, has emerged 
in mangroves on the northern boundary of 
the area. The ecological restoration of the 
site is summarised in a recent publication 
by Hanabeth Luke et al. in the international 
journal Ecological Management & Restoration.

The LATE remediation strategy’s regular tidal 
inundation will remain in place to ensure 
the acid sulfate soils remain protected 
from further oxidation. Monitoring and 
further research continues into geochemical 
pathways to avoid degradation reoccurring. 
There are two main themes:

Stability of key iron sulfide minerals

Research has focused on mineralogical and 
nanostructural changes during the oxidation 
of the mixed valence iron sulfide mineral 
greigite. Greigite persists in the intertidal 
zone at East Trinity, and has been shown to be 
important for the stability of the remediated 
landscape. Studies have included synchrotron 
and neutron experiments, achieved through 
highly competitive beamtime awards. Work is 
near completion, and several manuscripts are 
in preparation for submission to international 
journals.

Novel mineralisation pathway tracers

PhD student Dakota Gibbs is investigating the 
iron stable-isotope geochemistry of East Trinity 
and the surrounding waterways. An extensive 
fieldwork campaign was conducted at East 
Trinity in July 2016, during which all necessary 
samples were collected using trace-metal 
clean methodologies. Currently in the analysis 
stage, Dakota’s work will trace the infiltration 
of East Trinity iron into the adjacent creeks and 
coastal ocean, and will unravel mineralisation 
pathways that occur in freshwater and saltwater 
remediation. Dakota presented this work at 
Goldschmidt 2017 in Paris, the world-leading 
geochemistry conference that attracts more 
than 2,000 delegates.

Areas in the Firewood Creek catchment of 
the East Trinity project site before (2001, top) 
and after (2017, bottom) LATE treatment. The 
2017 photo shows that after a decade of active 
LATE and a year into passive management, 
the remediated tidal flats support flourishing 
seagrass beds fringed by forests of mangroves 
in areas that were once so acidified that only 
Melaleucas (now seen as dead trees that will 
soon disappear) could survive. The 2001 photo 
shows a stand of Melaleucas that invaded after 
the site was drained, with iron-stained ground 
typically associated with acid sulfate soils and 
severe soil acidification. 

(Photos: Michelle Martens, Qld Department of 
Environment and Science; Simon van Heel, Qld 
Department of Environment and Science)
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2.6. CHINA PROGRAM

Program Coordinator:  
Dr Luchun Duan, University of Newcastle

CRC CARE’s China Program is run in partnership 
with HLM Asia Group Ltd and HUST, Wuhan, 
China. In 2017/18, the program focused on 
three key initiatives:

• coordination of existing projects

• development of potential collaborations that 
could lead to new projects on environmental 
remediation

• communication within the China team.

CRC CARE–CHINA (HUST) COMMUNICATION 
PROGRAM

Initiated in 2005, the CRC CARE–China 
Communication Program provides annual 
opportunities for CRC CARE and its collaborator 
universities in China to exchange ideas 
about environmental science, focusing on 
contamination monitoring, remediation and 
risk assessment. CRC CARE organises annual 
communication workshops that bring together all 
researchers working on research funded by CRC 
CARE. This includes Masters and PhD students.

SCHOLARSHIPS FOR MASTERS STUDENTS

CRC CARE provides scholarships for two 
Masters students in HUST for 2.5 years each. 
These students work on biochar and its role in 
contaminant management and denitrification 
of contaminated water.

RESEARCH PROJECTS

CRC CARE funded four major projects, which 
included both laboratory-based study and field 
scale-up of new technologies for testing and 
validation:

• Waste management via bio-conversion of 
wastes to energy (now completed)

• Red mud and degraded mine-site 
rehabilitation – lab and glasshouse study 
has been completed with the project now 
extended to field-based phytoremediation of 
mine-site degraded land

• Algae farming using piggery waste water and 
conversion of algae to energy – completed at 
lab scale

• Lake remediation – lab- and bench-scale 
technology has been delivered with the 
project extended to lake remediation.

Two new projects were formed based on 
previous outcomes: 1) lake remediation 
using phoslock coupled with biofilm, and 
2) phytoremediation of heavy metal–
contaminated mine site soils. Both projects 
started in July 2017 and have progressed 
according to the planned timeline. 

PIGGERY WASTE REMEDIATION PROJECT – 
pooCARE

Piggery waste is a major source of 
environmental pollution in China. Developed 
in collaboration with HUST, CRC CARE’s 
pooCARE is a piggery waste remediation system 
capable of converting pig waste into biogas 
and nutrient-rich fertiliser. This project also 
included a demonstration of an ‘underground 
river’ bioreactor. pooCARE is currently in use for 
piggery farm waste management in Wuhan. 

ALGAE AS RENEWABLE ENERGY

Naturally occurring algae, especially blue–green 
algal blooms (which can result from excess 
nutrients in water), can pollute large water 
bodies and devastate local fish populations. It 
can also be toxic to humans. This project aims 
to harvest algae and produce clean energy from 
the biomass. 

CRC CARE has focused on algae produced using 
effluent from piggery waste, and investigated 
conversion routes from algae to fuel. Previous 
research identified Diplosphaera sp. as a 
promising algal strain. Current research focuses 
on using the Automatic Methane Potential Test 
System II to estimate biomethane potential of 
different algal biomasses. 

PHYTOREMEDIATION OF RED MUD

Red mud is a highly alkaline waste generated 
during alumina production. There are many old 
red mud storage sites around the world and it 
is estimated that 100 million tonnes globally 
are produced every year. Hybrid giant Napier 
grass is a fast-growing species that tolerates 
the alkalinity at old red mud storage sites. The 
grass is cultivated to cap the surface soil and 
prevent dust generation. Furthermore, the 
biomass from Napier grass can be fed back into 
the soil to improve soil health, or collected to 
produce biochar for carbon sequestration and 
soil improvement. This approach allows red mud 
residue to be gradually rehabilitated. Excess 
biomass can also be used to generate energy 
and thus, potentially, income.

Having completed the trial study, CRC CARE is 
trying to identify an industrial partner to extend 
the field work to a larger site. 

REMOVAL OF PHOSPHATE FROM THE EAST 
LAKE USING PHOSLOCK® COUPLED WITH 
BIOFILM

Phoslock® is a commercially available product 
that removes phosphates from water. Sorption 
to Phoslock converts phosphate into a stable 
form (rhabophane). This project aims to combine 
Phoslock application with biofilm technology to 
manage eutrophication (excessive richness of 
nutrients, often because of fertiliser run-off) and 
algal blooms in lakes.

Preliminary laboratory studies using Phoslock 
showed its capacity to immobilise nearly 10,000 
μg of phosphate per gram of Phoslock used. 
The research team also isolated some aerobic 
denitrifiers that were highly efficient in nitrogen 
removal and developed a microbial biofilm 
technology that can be used for in-situ lake 
remediation. In this project, the team aims to 
work with local authorities to identify a small 
lake as a demonstration site to remediate lake 
water and lake sediments that are loaded with 
phosphate and nitrogen.

COLLABORATION

The China Program Coordinator has focused 
on developing collaborations with local 
governments and private companies. These 
initiatives have led to a number of meetings 
and work is in progress to develop joint 
projects that benefit CRC CARE and companies 
in China. During 2017/18, CRC CARE formed 
close collaboration with two Chinese research/
industry partners: the Ecology Institute of 
Shandong Academy of Sciences; and the Jiangxi 
Nuclear Industry Geological Bureau. 

A memorandum of understanding (MoU) with 
the Ecology Institute of Shandong Academy 
of Sciences was signed to facilitate scholar 
exchange and joint project application. A 
training agreement with Jiangxi Nuclear Industry 
Geological Bureau was signed to enhance 
communication between the two parties and 
CRC CARE will provide training to help with 
capacity-building at the Bureau.

COMMUNICATION 

CRC CARE organises an annual ‘Commun’ 
workshop, which provides a forum in which 
Chinese PhD scholars, Masters students and the 
CRC CARE China Program team can present 
their findings in English. For the students, CRC 
CARE presents awards for the most innovative 
science and best communication. Since the 
establishment of the China Program, there has 
been a marked improvement in students’ ability 
to present their findings in English – a crucial 
skill for researchers wishing to participate and 
collaborate globally. In 2018, Professor Ravi 
Naidu and Dr Duan were invited to give two 
guest presentations at Huazhong Agricultural 
University after the annual communication 
symposium.
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Through its Education Program, CRC CARE 
provides scholarship stipends and operational 
funding for high-calibre PhD, Masters 
and Honours students. The program also 
provides additional training to help students 
develop skills that are desired by prospective 
employers. One of the Education Program’s 
main aims is to ensure that the CRC’s graduates 
are ready to step into an industry job. In some 
cases, this is achieved by having students co-
supervised by end users.

The CRC’s Industry Training Program is 
designed to ensure that research outcomes 
and technical knowledge are disseminated to 

all stakeholders, from industry professionals 
to government regulators. In particular, 
the program aims to upskill the Australian 
remediation sector by transferring CRC 
CARE technical and policy outcomes to 
environmental managers. The training program 
also brings in experts from other countries 
to ensure that Australian practitioners and 
researchers are aware of trends and advances 
overseas, including emerging contaminant 
issues. CRC CARE uses a number of approaches 
to share this knowledge, including seminars, 
webinars, workshops and conferences. 

3.1. EDUCATION PROGRAM

In 2017/18, 17 PhD students completed and 18 
PhD students were continuing their study as of 
30 June 2018. It is extremely pleasing to note 
that, with two years of Australian Government 
funding remaining, the CRC has already met 
its target PhD numbers in the Commonwealth 
Agreement.

It has also been pleasing to see the level of 
student participation in the CRC’s Industry 
Training Program, which supports the 
CRC’s objective of developing the students’ 
transferable and functional skills expected by 
future employers. 

03 
EDUCATION  
AND TRAINING 

CRC CARE STUDENTS IN 2017/18

PhD GRADUATES

Student name Program University Thesis title

Ying Cheng 4 UON Green synthesis of iron nanoparticles and their application as a catalyst for the degradation of total petroleum hydrocarbons in groundwater

Wenjie Tian 4 Curtin Development of novel nanocarbon materials for extractive analysis and remediation

Sonia Shilpi 4 UON Wastewater driven biomass production for energy generation

Vilma Faustorilla 2 UniSA Accurate measurement of total petroleum hydrocarbon in soils and sediments

Gurwinder Singh 3 UniSA Fate and transport of metal(loid)s in aged and mixed contaminant environments

Mohammed Kader 4 UniSA Environmental risk assessment of nanomaterials for soil and groundwater remediation

Vincent Lal 3 UQ Health risk assessment of mixed contaminants: interactions of metals on the uptake of polyaromatic hydrocarbons in human liver cells

Cameron Ollson 3 UniSA Mineralogical constraints associated with contaminant bioaccessibility in mine and smelter impacted soils

Shahzad Jamil 4 UTS Forward osmosis in reverse osmosis concentrate management

Evangelos Gatsios 4 UTS Evaluation of LNAPL remediation technologies

Dakota Gibbs 4 SCU Investigation of Fe biogeochemistry (focusing on stable Fe isotope fractionation) of an acid sulfate soil wetland

Shizhen Liu 4 Curtin Graphene oxide and graphene-based catalysts in photochemical reactions

Gulliver Conroy 1 UniSA The professional shaping of nanotechnology: a boundary perspective of communication for environmental risk governance

Thu Chung Nguyen 4 UTS Road-deposited sediment pollutants: analytical techniques for mobility, bioavailability and remediation

Yuxian Wang 4 Curtin Application of magnetic carbon nanospheres loaded with metal oxide to generate active species for remediation of organic pollutants

Smriti Rayu 4 UWS Methane assisted bioremediation: evidence from metagenomics

Programs

1. Best Practice Policy 2. Better Measurement 3. Minimising Uncertainty in Risk Assessment 4. Cleaning Up

SCU = Southern Cross University; UniSA = University of South Australia; UON = University of Newcastle; UQ = University of Queensland; 

UTS = University of Technology Sydney; UWS = University of Western Sydney
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CONTINUING PhD STUDENTS

Student name Program University Thesis title Expected completion

Kerry Scott 1 UON Classification and ranking of incentives for remediation and reduction of title blight 19–20

Vaibhav Mohale 2 Curtin Plume studies using Doppler lidar and dispersion modelling 19–20

Aaron Katz 4 UTS Novel solar-driven fibreoptic photocatalysis hybrid system for groundwater treatment 18–19

Kate Hughes 1 UTS Community perceptions and context in decision making for contaminated site remediation 19–20

Shankar Bolan 3 UON Gut microbiome and heavy metal interactions 18–19

Kaihong Yan 3 UON Measurement for human health risk assessment and compliance model for heavy metals 18–19

Anthony Umeh 3 UON
Bioaccessibility of PAHs in soil: investigations into the potential risks associated with exposure to residual PAHs 
in soil

18–19

Chamila Samarasinghe 4 UON
Toxicity and impact of nanoparticles released to the environment by cosmetics, pharmaceuticals, agricultural and 
related products

18–19

Linbo Lu 3 UON Effects of source materials on bioavailability and bioaccessibility of PAHs in contaminated soil 18–19

Gabriel Lago 4 UTS Quantifying the risk due to LNAPL removal from impacted sites 18–19

Emily Hepburn 2 RMIT Integrated decision-making methodology and tools for groundwater remediation 18–19

William McCance 2 RMIT Novel tracers for groundwater management 19–20

Justin Morrissey 4 RMIT Bioremediation for nitrogen management in groundwater 19–20

Yuxian Wang 4 Curtin 
Application of magnetic carbon nanospheres loaded with metal oxide to generate active species for remediation 
of organic pollutants

18–19

Chen Wang 4 Curtin Natural clay mineral-graphene composites for sustainable remediation 18–19

Shruti Sharma 3 UON Indigenous communities’ dietary intake and associated health implications 19–20

Rangana Kulathunga 3 UON
Identification of factors affecting chronic kidney disease of unknown etiology prevailing in North Central Province 
of Sri Lanka

19–20

Exhaussée Boukaka 4 SCU Nutrient recapture from solid waste 19–20

CRC CARE STUDENTS IN 2017/18

Programs

1. Best Practice Policy 2. Better Measurement 3. Minimising Uncertainty in Risk Assessment 4. Cleaning Up

SCU = Southern Cross University; UniSA = University of South Australia; UON = University of Newcastle; UQ = University of Queensland; 

UTS = University of Technology Sydney; UWS = University of Western Sydney
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3.2. END-USER TRAINING

CRC CARE’s Industry Training Program is 
aimed at building capacity for the Australian 
contamination industry. The program provides 
opportunities for hundreds of contamination 
experts every year, and builds and disseminates 
professional skills in this field across Australia. 

CLEANUP CONFERENCES

CRC CARE’s biennial CleanUp conference 
– CleanUp 2017, the 7th International 
Contaminated Site Remediation Conference 
incorporating the 1st International PFAS 
Conference – was held on 10–14 September 
2017 at Crown Melbourne. Around 700 
delegates from more than 20 countries 
attended the conference. The program included 
10 workshops, 4 plenary lectures and 68 
sessions, and more than 300 oral and poster 
presentations. The technical tour involved 
visits to a commercial laboratory, a soil 
remediation facility and an instrumentation 
company. Professor Paul Nathanail from the 
University of Nottingham, United Kingdom, 
gave the Brian Robinson Memorial Lecture at 
the opening ceremony. One of the highlights 
of the conference was the CARE Award, which 
InSite Remediation Services Pty Ltd received 
for their InTreat process for the remediation 
of PFAS-contaminated water. Dr Cheng Fang 
from UON’s Global Centre for Environmental 
Remediation (GCER) received the Agilent Award 
for Innovation in Analytical Science for his work 
on astkCARE™.

During the reporting period, work also started 
on the organisation of three other CleanUp 
events:

• the inaugural Global CleanUp Congress, 
which will be held in Coimbatore, India, from 
22 to 24 October 2018

• CleanUp Korea, to be held in Seoul from 25 to 
27 March 2019

• CleanUp Vietnam, to be held in late 2019.

TRAINING COURSES, WORKSHOPS, SEMINARS 
AND WEBINARS

CRC CARE organised various training courses, 
workshops, seminars and webinars in 2017/18. 
Around 200 participants attended these, either 
in person or online. Highlights included:

• Workshop: LNAPL natural source zone 
depletion (Perth and Sydney)

• Workshop: Human health risk assessment 
(Perth, Sydney, Brisbane, Adelaide and 
Melbourne)

• Webinar: Contaminated land management for 
local governments

• Webinar: Emerging contaminants – what are 
they and what do we do about them?

• Webinar: The National Remediation 
Framework: what’s new and what to expect 
in 2018.

Selected webinars and workshops are recorded 
and offered as on-demand training and 
educational videos via the CRC CARE website.
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Fig. 1. Number of SCP Australia–certified practitioners 

(77 nationally) / subscribers (183 nationally) as of 

30 June 2018. (Note: certified practitioners are also 

subscribers.)

SITE CONTAMINATION PRACTITIONERS 
AUSTRALIA

SCP Australia – Australia’s first certification 
scheme for contaminated site professionals – 
aims to improve:

• outcomes for all stakeholders involved in the 
contaminated land industry

• the professionalism of the industry as a whole 
by using a recognised certification process to 
ensure that those dealing with contaminated 
site issues have the necessary level of 
knowledge, expertise and skill. 

The scheme, which was developed with support 
and leadership from CRC CARE, reviewed 12 
rounds of applications for certification. At the 
end of the reporting period (nearing its fourth 
year of operation), SCP Australia awarded 77 
applicants the title of Certified Practitioner: Site 
Assessment and Management (CP:SAM) across 
Australia, with an additional 106 subscribers. 
The assessment process was well established, 

engaging more than 40 certified environmental 
auditors from various Australian jurisdictions. 
Regulators supported the SCP Australia scheme 
along its entire journey. 

After SCP Australia was established, two similar 
schemes were initiated: EIANZ’s CEnvP and 
Soil Science Australia’s Contaminated Land 
Specialist Certification.

Given the concerns raised by many about 
having different schemes, CRC CARE and 
EIANZ agreed to develop a unified scheme that 
merges SCP Australia’s CP:SAM scheme and 
EIANZ’s CEnvP scheme. The resulting scheme 
intended to address concerns that the industry 
sector, professional associations, regulatory 
jurisdictions and the current members of the 
existing schemes had. Soil Science Australia 
opted not to be a part of the single merged 
scheme at this time. 

CRC CARE and EIANZ nominated an 
Implementation Working Group and subgroups 

to develop a single merged certification 
scheme for practitioners that is acceptable to 
all stakeholders. SCP Australia representatives 
were members of all subgroups, to ascertain 
that the new application process is in line with 
SCP Australia’s policies and guidelines. SCP 
Australia and CRC CARE representatives also 
ensured that this transition was as smooth 
as possible for all CP:SAM members without 
affecting their present certification.

CP:SAM and CEnvP have now implemented 
a single, certification scheme for site 
contamination specialists. CEnvP manages 
the merged scheme. SCP Australia has already 
provided CEnvP with a database of its existing 
77 certified practitioners for migration into 
CEnvP’s system. SCP Australia closed its 
operations on 30 June 2018.

Whatever transitional arrangements are 
developed, the interests of all existing certified 
members will be protected.
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CRC CARE pays particular attention to building 
the mechanisms and structures to engage 
with not only our 29 Participants, but also the 
broader industry, especially Australian small-
to-medium enterprises (SMEs). This recognises 
the strategic value to Australia of having an 
internationally competitive, innovative and 
highly skilled local industry to protect both 
human and environmental health and grow 
sustainable Australian businesses. 

Our engagement mechanisms include: face-
to-face meetings, technical reports, industry 
training workshops, seminars and webinars, 
hosting and participating in stakeholder and 
policy groups, industry-focused print and 
online publications, national and international 
conferences, our website, project reports, 
newsletters, and other methods of direct 
contact.

Since its establishment, CRC CARE has had a 
long-standing relationship with the Australian 
Contaminated Land Consultants Association 
(ACLCA), the Australasian Land & Groundwater 
Association (ALGA) and the Australasian 
College of Toxicology and Risk Assessment – 
member-based organisations that represent 
Australian contaminated land consultants, risk 
assessors and environmental service providers. 
We rely on the support of ACLCA (a CRC 
Participant) and ALGA (an organisation initiated 
by the CRC early in its first term of funding) to 
disseminate knowledge of the CRC’s strategic 
activities and projects to consulting and 
service-providing SMEs throughout the industry.

Contamination assessment and remediation 
is a highly contested space, with stakeholders 
often holding competing interests. CRC CARE 
provides an independent evidence base 
enabling these interests to come together 
and be mediated. In this context, stakeholder 
engagement in general, and SME engagement 
in particular, is at the core of our operations 
and central to their success.

One measure of CRC CARE’s impact on SMEs is 
the role our work has had in growing the value 
of the remediation industry in Australia. In the 
late 1990s, before CRC CARE was established, 
the remediation industry was valued at $300 
million per annum. Since that time, and in part 
due to the CRC’s efforts to not only develop the 
industry but also bring it into the mainstream, 
this value has grown ten-fold to now be 
estimated at over $3 billion. This has driven an 
exponential increase in the number of SMEs 
involved with contaminated site assessment 
and remediation, with a commensurate surge in 
SME-based employment.

SME engagement in 2017/18 included the 
following:

• merger of CRC CARE–sponsored SCP Australia 
into EIANZ’s CEnvP scheme

• CRC CARE Business Manager Dr Prashant 
Srivastava was invited by Waste MINZ to 
present a keynote lecture on health screening 
levels for petroleum hydrocarbons at their 
annual conference in Hamilton, New Zealand

• LNAPL Forum meeting (multiple SMEs 
represented)

• CRC CARE published several technical 
reports that were relevant to SMEs in the 
environmental consulting sector, including 
guidance on several emerging contaminants

• Dr Cheng Fang (CRC CARE and GCER) made 
a presentation on Remediation of PFAS: 
Capture and concentration processes for 
PFAS – what processes are available? at 
the Australian Sustainable Business Group’s 
contaminated sites workshop on ‘Managing 
sites, soils and PFAS’

• a new RMIT-led project in Program 2 includes 
Bluesphere Environmental as a partner

• Program 2 leader Dr Cheryl Lim gave a 
presentation on Solving environmental 
challenges through collaboration and 
innovation at an Australian Nuclear Science 
and Technology Organisation–organised 
workshop designed to build engagement 
between industry (primarily SMEs) and 
research. 

WORKSHOPS AND SEMINARS

In 2017/18, CRC CARE continued to co-run 
workshops and seminars with and/or for SMEs, 
both directly and via industry groups. These 
included:

• Workshop: LNAPL natural source zone 
depletion

• Workshop: Human Health Risk Assessment

• Webinar: Contaminated land management for 
local governments

• Webinar: Emerging contaminants – what are 
they and what do we do about them?

• Webinar: The National Remediation 
Framework: What’s new and what to expect 
in 2018.

04 
SMALL-TO-MEDIUM  
ENTERPRISE ENGAGEMENT
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05 
COMMERCIALISATION

‘Utilisation' in the CRC context means the 
deployment of research outputs and encourage 
take-up by end-users. It includes: technology 
transfer and take up by end-users; the 
manufacture, sale, hire or other exploitation 
of a product or process developed by the CRC; 
or the provision of a service, which may also 
incorporate intellectual property (IP) developed 
by the CRC. ‘Commercialisation' is one aspect – 
typically the most demanding – of utilisation.

In 2017/18, 18 out of 22 utilisation milestones 
due for completion were achieved. Two 
incomplete utilisation milestones from Program 
1 are due to delays in finalising documents for 
use by regulators. One incomplete milestone 
from Program 2 is due to implementation of a 
new project, which addresses this milestone. 
One utilisation milestone from Program 4 
is delayed because end users are still in the 
process of defining projects to demonstrate and 
utilise the associated technologies. Utilisation 
milestones due in the next reporting period 
have been evaluated and strategies developed 
to support their achievement.

To support the adoption by end users 
of research outputs, more than 1,000 
environmental managers attended CRC CARE 
workshops, seminars, webinars or conferences 
during the reporting period. Furthermore, 16 
PhD students completed their study, enabling 
their entry into the workforce and thus 
facilitating the take-up of research outputs.

CRC CARE progressed its assessment of 
commercialisation/utilisation arrangements 
with industry. This includes engaging SMEs and 
other end users that are candidates to adopt 
several technologies. This assessment has 
provided a platform for development in future 
years. An example of this is the CRC’s project 
with BHP on field-based conditions for optimum 
biodegradation of hydrocarbon-contaminated 
soils using a biopile (a pile of contaminated 
soil that is subjected to bioremediation in order 
to reduce concentrations of contaminants). 
Conditions for optimum performance have 
been communicated via BHP to a SME (Coffey 
Geosciences), with the company consequently 
remediating a large volume of contaminated 
soil in Port Hedland, WA.

Further information on the specific utilisation 
and commercialisation activities of CRC CARE 
can be found in relevant sections of this report. 
A summary of these activities includes:

• the production of technical reports, publicly 
available on the CRC CARE website

• workshops and training offered to industry 
professionals

• the submission and maintenance of patent 
applications

• activities of the NCSDP (see pages 13–17)

• support provided to PhD and Honours 
students, who work in conjunction with CRC 
CARE researchers on research activities

• the publication of journal papers and 
presentation of conference papers (a full list 
for the financial year can be found in section 
16, Publications).

CRC CARE PATENTED TECHNOLOGIES

The following table summarises CRC CARE’s 
pending patent families. A selection of these 
technologies are described on the following 
pages.
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PATENTS AND PATENT APPLICATIONS HELD
A method and system for quantifying a concentration of anionic surfactants in a sample
PCT application filed (PCT/AU2017/051013 )

Amine-modified clay sorbents (matCARE™)
National phase applications in Australia (AU2010330678) and the USA (US13/514,572) 
Australia and USA Granted

Modified clay sorbents (matCARE™)
National phase applications in Australia, Canada, Europe and USA
Australia, Europe and USA Granted
Canada Allowed
France, Germany and UK Validated

Analyte ion detection method and device (probeCARE™)
Australia Granted
Canada, Europe and USA Pending (under examination)

Anionic surfactant detection (astkCARE™)
Australia, Japan and USA Granted

Contaminant separating method using a modified palygorskite clay sorbent
USA Granted (Patent No. 9,199,184)

Method, composition and system for degrading a fluorinated organic compound
PCT application filed (PCT/AU2017/050765)

Method of recalibrating a device for assessing concentration of at least one analyte ion in a liquid (probeCARE+™)
PCT application filed – USA (PCT/AU2016/050165)/under examination
Europe (PCT/AU2016/050165)/completed
Australia (PCT/AU2016/050165)

TRADE MARKS HELD
CleanUp (logo) – image mark
Australian Trade mark no. 1765036 Class 41
Chinese, European, Indian and USA Trade mark no. 1329303
Nigeria Pending

CleanUp – word mark
Australian Trade mark no. 1765037 Class 41
Chinese, European, Indian and USA Trademark no. 1329304
Nigerian Trade mark no. F/TM/O/2016/109959

CRC CARE – combined word and image mark
Australian Registered trade mark no. 1150159

globalCARE – word mark
Australian Registered trade mark no. 1637278
USA, European, Chinese and Norwegian Trade mark no. 1323742

matCARE – word mark
Australian Registered trade mark no. 1352133 

pooCARE – word mark
Australian Registered trade mark no. 1487165
Chinese Registered trade mark nos. 11607975 and 11607976
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Amine-modified clay sorbents (matCARE)

CRC CARE developed matCARE, an amine-
modified clay, to remove toxic contaminants 
such as PFAS found in some AFFFs and those 
on the Stockholm Convention list. matCARE 
has undergone field trials and has now been 
dispensed to or utilised by DoD at four sites, and 
to Airservices Australia at one site. matCARE 
removes PFAS from wastewater and soil. 

Modified clay sorbents (matCARE)

This remediation product is being developed 
for removal of problematic pollutants, 
including some of those featured in the 
Stockholm Convention on Persistent Organic 
Pollutants. These contaminants represent 
serious hazards to humans and animals. This 
technology is cheap, effective, easy to use; 
uses recoverable materials; requires the use of 
standard industrial plant, low-skill operators 
and low-cost equipment; and is applicable to 
major remediation problems and contaminated 
brownfield sites.

Analyte ion detection method and device 
(probeCARE)

probeCARE offers a novel technique for the 
real-time measurement of metal ions in 
solution. It allows common ions such as sodium, 
potassium and calcium to be measured in 
complex solute matrices, even in coloured 
solutions. This is of value to agricultural 
irrigators and for monitoring water quality in 
lakes and streams. Existing techniques utilise 
laboratory equipment that is too large and 
heavy for in-field measurements, leading to 
time and cost constraints. probeCARE supports 

cost-effective, in-situ, real-time monitoring, 
together with improved management strategies 
for cropping, improved fertigation (applying 
fertilisers or other amendments through an 
irrigation system), effective use of recycled 
water, and monitoring for possible pollutants to 
ensure regulatory standards are met. Internet 
connectivity will support remote sensing and 
continuous monitoring of resources. 

probeCARE+ determines analyte concentrations 
in unknown samples. It is particularly practical 
for end users because it can be recalibrated 
with a small number of standard solutions.

Anionic surfactant detection (astkCARE)

The anionic surfactant test kit provides a safe, 
sensitive and reliable method for detecting 
and measuring the concentration of highly 
toxic surfactants in the environment. These 
surfactants can come from a range of sources 
including industrial cleaning solutions and 
effluent, AFFFs, and personal hygiene products 
(e.g. soaps, shower gels and domestic cleaning 
solutions). astkCARE is simple to use, does not 
require highly skilled operators and can be 
used in the field. It achieves rapid results, is 
cheaper and safer than established techniques 
that rely on hazardous solvents, and has high 
specificity and reliability. astkCARE kits are 
already in wide use across Royal Australian 
Air Force bases. CRC CARE is developing 
colour-response strips and electronic sensing. 
The technology is at an early stage of 
commercialisation.

Contaminant separating method using a 
modified palygorskite clay sorbent

CRC CARE developed a modified palygorskite 
clay sorbent, which can be used for separating 
different contaminants in a mixture through 
sorption of chemical compounds. The sorbent 
has particular application for the sorption 
of anionic and/or hydrophobic compounds. 
The modified palygorskites possess several 
properties that make them desirable as 
sorbents, including nanoscale fibrous or 
acicular (needle-shaped) particle morphology 
and high initial surface area. These properties 
are particularly advantageous for sorption of 
organic contaminants where fast kinetic rates 
are required for successful application. 
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During the 2017/18 reporting period, CRC 
CARE had the following patent families and 
applications:

• Five patent families at the national phase 
application stage:

 § Modified clay sorbents

 § Amine modified clay sorbents

 § Anionic surfactant detection

 § Analyte ion detection method and device

 § Contaminant separating method using a 
modified palygorskite clay sorbent.

• Three patent family at the PCT application 
stage:

 § A method and system for quantifying a 
concentration of anionic surfactants in a 
sample

 § Method, composition and system 
for degrading a fluorinated organic 
compound

 § Method of recalibrating a device for 
assessing concentration of at least one 
analyte ion in a liquid (probeCARE+™).

The CRC has four trade marks registered in 
Australia (pooCARE, matCARE, globalCARE and 

CRC CARE – word and image), and two marks 
have been approved in China (pooCARE in 
Classes 11 and 40). globalCARE is also registered 
as a trade mark in USA, Europe, China and 
Norway. CleanUp (word) and CleanUp (logo) 
have been registered as trade marks in Australia, 
China, Europe, India and USA, with registration 
in Nigeria also granted for the word and pending 
for the logo. 

All of CRC CARE’s new technologies have 
potential for commercial application, which 
is currently being defined. The focus to date 
has been on securing appropriate agreements 
with end users – such as site operators, 
remediation contractors, manufacturers 
and suppliers of equipment – for evaluation. 
Continuing protection of IP is important until the 
commercial potential has been fully assessed. 

Details on CRC CARE patents are now  
available on the IP Australia website  
https://ra.sourceip.ipaustralia.gov.au.

CRC CARE has the essential mechanisms in place 
to ensure adherence to the National Principles 
of IP Management. Provisions within the 
Commonwealth and Participants’ Agreements 
provide the key elements for IP management. 

In addition to the Agreements, CRC CARE 
has implemented appropriate policies and 
procedures, including those for:

• identification and disclosure of IP

• assessment of existing IP

• protection of IP

• record keeping via an IP register

• business case development and approval

• benefit sharing.

Although no registered IP was sold, transferred 
or licensed for commercialisation during the 
reporting period, two of the CRC’s products 
(matCARE and probeCARE) are being considered 
for possible commercialisation by local SMEs.

06 
INTELLECTUAL  
PROPERTY MANAGEMENT



28 |

CRC CARE’s communication strategy underpins 
the delivery and dissemination of the CRC’s 
outputs. It also aims to increase public awareness 
of CRC CARE and its work both nationally and 
internationally, to further expand the growing 
recognition of the CRC as an international centre 
of excellence and an independent expert voice 
on contamination and remediation issues. As the 
CRC moves towards cessation of Commonwealth 
funding in 2020, it is increasingly seeking to 
commercialise its knowledge and products. In this 
context, communication is taking on more of a 
marketing focus.

INDUSTRY, RESEARCH AND GOVERNMENT 
STAKEHOLDERS

The CRC directs much of its communication 
efforts at its industry market, made up primarily 
of businesses and consultants dealing with 
contamination assessment and remediation in 
mining and mineral processing, fuel storage and 
transport, land development, manufacturing and 
waste. In the public sector, key players include all 
levels of government (local, state and federal), 
regulators, and managers of sites with a history 
of industrial or chemical use (e.g. airports and 
DoD). All these groups include CRC Participants. 
In addition, the Managing Director provides 
regular written updates to each Participant and 
meets in person with Participant representatives 
throughout the year.

CRC CARE TECHNICAL REPORTS

Completed research is not only published in 
peer-reviewed journals, but also in CRC CARE’s 
Technical Report series. This comprises a 
comprehensive collection of work carried out by 
the CRC and its partners, published to address 
technical issues of importance to industry and 
government. These are made available to 
users via the CRC’s website and in some cases 
(e.g. anticipated high demand) in print form. 
Two new Technical Reports were published in 
2017/18 (see Publications, page 59). The CRC 
also completed one guidance report for the 
petroleum industry, nine technical or guidance 
reports for DoD and two for BHP. 

TRAINING COURSES, WORKSHOPS, SEMINARS 
AND WEBINARS

The CRC’s series of training courses, workshops, 
seminars and webinars are an excellent 
example of our commitment to disseminating 
knowledge to professionals working in the 
contaminated land industry. These events are 
facilitated by CRC CARE experts or renowned 
external national and international experts 
invited by the CRC. Presenters come from a wide 
pool that includes researchers, regulators and 
industry practitioners, with a view to providing 
knowledge that supports both researchers and 
SMEs. Two workshops (held in two and five 
capital cities, respectively) and three webinars 
were held in 2017/18.

CLEANUP CONFERENCES

CRC CARE held the 7th International 
Contaminated Site Remediation Conference – 
CleanUp 2017 – from 10 to 14 September 2017 
in Melbourne. Incorporating the 1st International 
PFAS Conference, CleanUp 2017 was attended 
by nearly 700 delegates from over 20 countries, 
with more than 30 organisations participating 
in the trade exhibition. The scientific committee 
received 355 papers, with 84% of these approved 
(265 oral presentations and 32 posters). The 
CRC also funded 30 travel scholarships for PhD 
students and early-career researchers.

07 
COMMUNICATION
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The CleanUp series continued to grow. In 2017/18, 
planning began for the 1st Global CleanUp 
Congress (scheduled for October 2018 in India), 
CleanUp Korea and CleanUp Vietnam (scheduled 
for 2019). CRC CARE engaged a marketing agency 
to update the CleanUp brand and website to 
better promote the various categories of event 
(the biennial flagship conference in Australia, 
individual country events, and the Global 
Congress).

REMEDIATION AUSTRALASIA

Remediation Australasia, CRC CARE’s industry-
targeted magazine, informs the remediation 
industry about new research and developments 
that may influence their business, and aims to 
help them meet the challenges of dealing with 
contamination. After a hiatus in publication 
following the CRC’s relocation to Newcastle, 
Remediation Australasia was relaunched in 
2017/18 as a predominantly digital publication 
(versus the previous iteration of hard copy or 
downloadable PDF) published three times per 
year at www.remediationaustralasia.com.au. 
An annual print version, compiling highlights 
of the three digital issues, will be produced for 
subscribers and distribution to stakeholders 
and at events. The publication has more than 
2,000 subscribers (subscription is free, with all 
issues also publicly available), which span the 
breadth of CRC CARE’s stakeholders: industry 
participants, environmental consultants, 
regulators, government departments and 
agencies, universities and other research 
organisations.

CONFERENCE REPRESENTATION  
AND SPONSORSHIP

As part of its effort to communicate its scientific 
findings, CRC CARE researchers regularly attend 
national and international conferences. To 
further enhance its visibility in the research 
sector, the CRC also sponsors key events in 
its field, receiving prominent exposure via 
branding, acknowledgements and exhibition 
booths. Although budget reprioritisation has 
reduced our event sponsorship, in 2017/18 the 
CRC was an Association Partner at the Emerging 
Contaminants Summit in Colorado, USA, in 
March 2018. 

WEBSITE

The website is an essential part of the CRC’s 
information delivery strategy, providing among 
other things: information about CRC CARE and 
its work; various publications for downloading; 
event information and registration; and 
online subscription to the CRC’s e-newsletter 
and Remediation Australasia. The website 
integrates social media, allows contact database 
management, facilitates email-marketing 
campaigns (e.g. electronic newsletters and event 
promotion), and incorporates event registration 
and payment systems.

PUBLIC AWARENESS

Another area of the CRC’s communication effort 
involves generating broader public awareness. 
To this end, seven press releases were issued 
during the reporting period, in association with 
CleanUp 2017. The CRC maintains a range of 
non-technical material on its website, such as 
brochures, fact sheets and videos. CRC CARE 
staff and researchers also take opportunities to 
present at public forums. 

MEDIA RELEASES 

CRC CARE media releases (available at www.
crccare.com/news-and-media/media-releases) 
issued in 2017/18:

• Chemical weapons, climate change, asbestos, 
and PFAS: Global forum to clean up the 
environment

• Any property, any suburb, any town: how ice 
contaminates thousands of properties

• Medical technology joins the fight against 
pollution

• Winning students have the write stuff for a 
cleaner future 

• Plumbing the depths: lead in soil leads to 
increased crime

• Many disasters, few solutions: chemical 
contamination needs ‘Paris-like agreement’

• Removing PFAS an award-winning idea.

MEDIA HIGHLIGHTS IN 2017/18

• Managing Director interviewed by ABC on 
regulation/dangers of Paraquat weed killer; 
aired on 11 December 2017 on ABC TV News 
(NSW) and quoted on ABC News online.

• Program 4 leader quoted in Newcastle Herald 
story on Waratah Gasworks remediation.

• Managing Director interviewed about Exxon 
Valdez Oil Spill for documentary on the most 
influential and significant events of the 20th 
Century.

• Program 1 leader quoted in a 20 February 
Bloomberg Environment article on the PFAS 
NEMP.

• Managing Director and CRC CARE PhD 
graduate Dr Bhaba Biswas quoted in an 
8 March Phys.org article on Dr Biswas’s 
research, as a result of him being named a 
finalist in the Fresh Science awards.

• Managing Director quoted on at least 12 news 
sites after Thomson Reuters interview at the 
FAO Soil Pollution Summit in May.

• CRC CARE-supported SCU waste-to-energy 
project featured on ABC News online, 
Northern Star (Lismore, NSW) newspaper, and 
Inside Waste. 

• Managing Director interviewed on ABC 
TV News (4 June) about contamination 
implications of cargo washing off a ship near 
Newcastle. 

• Managing Director interviewed about PFAS, 
as well as contamination generally, on ABC 
Radio 666 Canberra (Afternoons, 19 June).

AWARDS AND RECOGNITION

An important part of CRC CARE’s public 
awareness effort is via recognition of its work. 
When opportunities arise, the CRC nominates its 
people, science and technologies for national 
and international awards. In 2017/18:

• the Managing Director was included in the 
Engineers Australia 2018 Innovative Engineers 
list for his work on matCARE

• PhD student Shankar Bolan was a finalist 
in CRC Association ‘Showcasing Early 
Career Researchers Award’, which included 
a presentation at the CRC Association 
Conference in May.

COMMUNICATION TRAINING

CRC CARE provides training opportunities to 
develop the communication capacity of PhD 
students and early-career researchers so that 
the CRC’s outputs and achievements can be 
effectively disseminated. In 2017/18 the CRC 
engaged communication specialists to run three 
workshops, which focused on presentations 
(for both expert and non-expert audiences) and 
writing and editing for scientific publications.

http://www.crccare.com/news-and-media/media-releases
http://www.crccare.com/news-and-media/media-releases
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The CRC also uses a YouTube channel 
(www.youtube.com/crccare) to promote 
its research via videos. As of 30 June 2018, 
there were 43 videos available, with 4 
added since the previous reporting period. 
In 2017/18, these videos were collectively 

viewed more than 1900 times (a 12% 
increase over the previous reporting 
period) for a total of more than 40 hours 
(an average of over 1.25 minutes per view). 
The most watched video in 2017/18 was 
matCARE – cleaning up PFAS from soil and 

water, with more than 600 views. This is 
also the CRC’s most watched video overall, 
with more than 1,100 views.

Social media followers continued to rise 
steadily in 2017/18:

SOCIAL MEDIA ENGAGEMENT 1 JULY 2017 ENGAGEMENT 30 JUNE 2018 % CHANGE
Twitter profile 919 followers 1,019 followers + 11
LinkedIn group 787 members 807 members + 3
LinkedIn company page 1,034 followers 1,198 followers + 16
Facebook page 449 likes 634 likes + 41

POLICY COMMUNICATION

A third area of communication for CRC CARE 
involves our contribution to national policy 
directions set by government. It is important 
to make clear that the CRC does not develop 
policy for state or national governments, 
but instead provides scientific and technical 
support that underpins such policy 
development. This is achieved primarily via:

• working with environmental regulators on 
the CRC’s many project steering groups

• publication of CRC CARE Technical Reports 
– particularly those that focus on technical 
guidance (in 2017/18, Technical Report No. 
40: Weathered Petroleum Hydrocarbons 
(Silica Gel Clean-up) met this criterion)

• ongoing informal communication and 
engagement with regulators. 

INTERNAL COMMUNICATION

CRC CARE places a high degree of importance 
on effective internal communications among 
its nodes across five Australian states and 

China. The main vehicle for communicating 
with these groups is the CRC’s electronic 
newsletter, Remediator. This publication 
promotes CRC events (e.g. workshops and 
seminars) and provides an easy-to-read digest 
of news and events. The newsletter reaches a 
subscriber base of nearly 3,000, drives traffic to 
the CRC website and social media platforms, 
and provides analytics that can be used to 
improve the product. 

Highlights for 2017/18 included the following:

DATE SUBJECT # RECIPIENTS # UNIQUE OPENED # UNIQUE CLICKS
08/08/2017 LNAPL workshops announced; CleanUp 2017 program published 2446 711 (29%) 204
28/08/2017 CleanUp 2017 – standard registrations close 31 August; final program released 2447 630 (26%) 171
04/09/2017 CleanUp 2017 – less than a week to go; online registrations close Wednesday 2439 624 (26%) 148
20/02/2018 CRC CARE Workshops: human health risk assessment 2502 713 (28%) 93

26/04/2018
CRC CARE Webinar: Emerging contaminants: What are they – and what do we do about 
them?

2485 692 (28%) 58

02/05/2018 Upcoming CRC CARE webinars and 1st Global CleanUp Congress 2484 704 (28%) 79

07/05/2018
CRC CARE professional development activities – contaminated land management, 
community perceptions, new winter school and more

2470 703 (28%) 62

04/06/2018 Workshops, new winter school, Global CleanUp Congress and more 2474 704 (28%) 56

SOCIAL MEDIA PLATFORM WEB ADDRESS KEY AUDIENCE(S) PURPOSE

Facebook www.facebook.com/CRCCARE
Early-career researchers (current/former PhD students/ 
postdocs); some senior researchers/industry; interested 
members of the public

Updates on CRC achievements, awards, publications 
and events; non-CRC contamination issues and research 
of interest

LinkedIn industry group www.linkedin.com/groups/3971093
Industry (e.g. contaminated site practitioners); 
researchers

Updates on CRC publications and events and research 
results; policy developments

LinkedIn company page www.linkedin.com/company/crc-care Participant representatives (research/industry), CRC staff
Updates on CRC achievements, awards, publications 
and events

Twitter www.twitter.com/crccare
Mixed: industry, government, media, students, 
researchers and the general public

Updates on CRC publications, achievements and events; 
links to research papers and news articles of interest

SOCIAL MEDIA

CRC CARE continued to grow its social media presence in 2017/18. The CRC’s key social media channels are as follows:
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8.1. COMPANY STRUCTURE

CRC CARE Pty Ltd (the Company) is an 
incorporated venture established on 13 
September 2005 to carry out the activities 
of CRC CARE. The Company is a limited 
liability entity with 14 shareholders. Voting 
and dividend rights are determined by the 
value of contributions by shareholders (‘Core’ 
Participants) in the relevant financial year. 
Voting rights and the payment of returns from 
any commercialisation of IP for ‘Supporting’ 
(non-shareholder) Participants of CRC CARE 
are provided for through the ownership of 
shares in projects.

The Company is governed by a shareholder-
elected skills-based board. The maximum 
number of directors is 10, with the majority of 
members required to be independent of the 
shareholders, and with a further and more 
specific requirement for the Chairperson to 
be independent of Participants (Core and 
Supporting) as well as the management of CRC 
CARE and CRC CARE Pty Ltd. In 2017/18 the 
CRC’s Board had nine directors.

The Chairperson is elected at each annual 
general meeting (AGM) with the balance of 
Directors serving a term of two years, after 
which they are eligible to seek another term. 

During 2017/18 the Board met five times. 
At the 30 November 2017 AGM, Professor 
Deborah Hodgson, Pro Vice-Chancellor 
Research & Innovation at UON, was elected to 
the Board in place of UON Senior Deputy Vice-
Chancellor (Research & Innovation) Professor 
Kevin Hall, who stepped down after two years 
as a director.

08 
GOVERNANCE – BOARD, COMMITTEES  
AND KEY STAFF

8.2. THE CRC CARE BOARD

The following table presents details of the members of the CRC CARE Board in 2017/18:

NAME ROLE KEY SKILLS
INDEPENDENT/
ORGANISATION

Elected Members of the Board from 1 July 2017

Dr Paul Vogel
Independent Chair of Board, Remuneration and Succession Committee, 
Commercialisation Committee 

Regulatory Independent

Prof. Ravi Naidu 

Chief Executive Officer and Managing Director, Research and Technology 
Committee, Remuneration and Succession Committee, Project Advisory Group, 
Policy Advisory Committee, Management Committee, Commercialisation 
Committee, Beyond 2020 Committee

Research leadership, regulatory 
policy, management, commercial, 
policy and end-user linkages

CRC CARE

Dr Don Sinnott Board Director, Research and Technology Committee (Chair) Research and policy Independent

Dr Rod Lukatelich
Board Director, Research and Technology Committee, Remuneration and 
Succession Committee (Chair), Policy Advisory Committee, Commercialisation 
Committee (Chair)

Petroleum industry, research, 
environmental management

Independent

Ms Anthea Tinney
Board Director, Audit and Risk Management Committee, Remuneration and 
Succession Committee, Policy Advisory Committee (Chair)

Regulatory, policy and governance Independent

Mr Charles Wong
Board Director, Audit and Risk Management Committee, Commercialisation 
Committee

Venture capital/finance HLM Asia Group Ltd

Mr Ralph Hardy Board Director, Audit and Risk Management Committee (Chair) Finance Independent

Mr Tony Circelli Board Director, Policy Advisory Committee, Beyond 2020 Committee Regulatory Independent

^ Prof. Kevin Hall
Board Director, Audit and Risk Management Committee, Remuneration and 
Succession Committee

Research, academic and management UON

Members of the Board from 30 November 2017

Prof. Deborah Hodgson Board Director, Audit and Risk Management Committee Research, academic and management UON

Company Secretary

Ms Cathy Cooper
Board, Audit and Risk Management Committee, Remuneration and Succession 
Committee

Legal Independent

^Kevin Hall retired from the Board at the AGM and did not stand for re election.
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The Board’s roles include:

• appointing the CEO and Managing Director

• providing strategic direction to the Company

• overseeing the financial management of the 
Company

• ensuring that effective governance practices 
are in place, including an integrated and 
detailed approach to risk management

• monitoring senior management performance

• developing succession plans

• ensuring that the Company adheres to a high 
ethical standard.

The Board provides the overall strategic 
direction necessary to ensure that the 
above roles are carried out, and exercises 
stewardship of the Company’s resources in a 
manner that enables its objectives to be met. 

Where particular agreements apply (e.g. 
the Commonwealth Agreement and the 
Participants’ Agreement), the Board will use its 
best endeavours to ensure that the objectives, 
policies, strategies and plans applicable to the 
Company are met.

In 2017/18, Board meetings were held in 
August, October, November, March and May. 
Attendances were as follows:

BOARD MEMBER
NUMBER OF MEETINGS 
ELIGIBLE TO ATTEND

NUMBER OF MEETINGS 
ATTENDED

Dr Paul Vogel 5 5

Prof. Ravi Naidu 5 5

Dr Rod Lukatelich 5 4

Mr Charles Wong 5 4

Ms Anthea Tinney 5 4

Dr Don Sinnott 5 5

Mr Ralph Hardy 5 5

Prof. Kevin Hall^ 3 1

Prof. Deborah Hodgson^^ 2 1

Mr Tony Circelli 2 2

^ Kevin Hall retired from the Board in November 2017. 

^^ Deborah Hodgson was elected to the Board in November 2017.
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DR PAUL VOGEL 
CHAIRMAN

Paul Vogel was elected to the position of Chairman of CRC CARE at 
the AGM of shareholders in December 2015. He has a PhD in chemistry 
from the University of Western Australia. From 2007 to 2015, Dr Vogel 
was Chairman of the Western Australia EPA and prior to that he was the 
inaugural Chief Executive and Chairman of SA EPA. 

Dr Vogel has been and continues to be a key advisor to governments 
on the environmental acceptability of development and on important 
environmental issues. He has extensive knowledge and experience 
of the environmental issues and regulatory regimes in WA, SA and 
the Northern Territory and their interaction with Commonwealth 
environmental legislation, as well as in engaging key industry, 
government and community stakeholders. In 2016 Dr Vogel was 
appointed Chairman of the Northern Territory EPA. He holds 
directorships of Global Aquatica (Australia) Pty Ltd and the Australian 
Technology Network of Universities Research Impact Advisory Board, 
and is a member of the Australian Institute of Company Directors.

PROFESSOR RAVI NAIDU 
CEO AND MANAGING DIRECTOR

Ravi Naidu has been a research leader in environmental contaminants, 
bioavailability and remediation for over 30 years. He is co-author of more 
than 700 technical publications and co-editor of 11 books in the field of 
environmental science including field remediation of contaminated sites. 
He was the initiator and inaugural director of the Centre for Environmental 
Risk Assessment and Remediation where he conceived, developed and 
led the successful bid for CRC CARE in 2004. He was also the initiator and 
founding managing director/CEO of CRC CARE, having engaged significant 
local and international collaboration, and led the successful bid for CRC 
CARE’s nine-year extension in 2010. Prior to joining UniSA in December 2002, 
Prof. Naidu was Chief Research Scientist and Leader of the Remediation 
of Contaminated Environments Program at the Commonwealth Scientific 
and Industrial Research Organisation (CSIRO) Land and Water Division, and 
Component Coordinator of CSIRO’s Land and Water Sector. He is a UON 
Global Innovation Chair and the initiator and inaugural director of GCER.

Prof. Naidu was awarded a Gold Medal in environmental science in 1998 
by Tamil Nadu Agricultural University (TNAU), has been awarded the 
status of Chartered Chemist, and is a Fellow of the Soil Science Society of 
America (elected in 2000), the Soil Science Society of New Zealand (2004), 
the American Society of Agronomy (2006) and the American Association for 
the Advancement of Science (2012). He was elected in 2016 as a member of 
the European Academy of Sciences and Arts, and in 2017 as a Fellow of the 
Royal Australian Chemical Institute, Fellow of the Royal Society of Chemistry, 
and Fellow of the Australian Academy of Technological Sciences and 
Engineering. Ravi is Chair of the International Committee on Bioavailability 
and Risk Assessment and a sitting member of the EPA Victoria Contaminated 
Sites Auditor Panel. He has also been Chair of the Standards Australia 
Technical Committee on Sampling and Analyses of Contaminated Soils 
(1999–2000), Chair of the International Union of Soil Sciences Commission 
for Soil Degradation Control, Remediation and Reclamation (2002–10), and 
President of the International Society on Trace Element Biogeochemistry 
(2005–07).

BOARD PROFILES
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MR TONY CIRCELLI

Tony Circelli is Chief Executive of the SA EPA. Having worked at the EPA 
since its establishment in 1995, he has led national and state policy and 
strategy development, EPA operations, and corporate governance. He has 
significant knowledge and experience in regulatory science and building 
better regulatory practice into EPA policy, operations and organisational 
culture. Mr Circelli has overseen reform to site contamination services in 
SA, including strengthened risk communication protocols and capabilities 
to better build trust and confidence with affected communities. Under his 
leadership, the EPA established Australia’s first formal government-led 
program to manage health risks associated with orphan sites.

Mr Circelli has an honours degree in Mechanical Engineering from the 
University of Adelaide and a Master of Business Administration from 
Deakin University. He is a Director of the SA EPA Board, the national 
Asbestos Safety and Evaluation Council, and Presiding Member of the 
SA Radiation Protection Committee. He is also a member of SA’s Senior 
Management Council and the Australian Institute of Company Directors, 
and a Fellow of South Australia’s Governor’s Leadership Foundation.

PROFESSOR KEVIN HALL

Kevin Hall is UON’s Senior Deputy Vice-Chancellor (Research and 
Innovation). He is responsible for the university’s diverse and comprehensive 
research enterprise and acts as its chief research officer. Prof. Hall was 
previously Vice President (Research and External Partnerships) at the 
University of Guelph, Canada, and in the 20 years prior to that held various 
roles at Queen’s University, Canada. These included the Natural Sciences 
and Engineering Research Council of Canada University Research Fellow, 
Department Head (Civil Engineering), Director of the Centre for Water 
and the Environment, and Chair of the Advisory Board for the Institute for 
Population and Public Health.

Prof. Hall carries out trans-disciplinary research across a number of major 
themes including water quality modelling, development of environmental 
monitoring and pathogen detection systems, syndromic surveillance, 
and water and health in marginalised communities. His research has 
been incorporated into engineering design manuals both nationally and 
internationally. He has been a board member for Intersect, Newcastle 
Innovation, Hunter Medical Research Institute, Bioconversion Network, 
TRIUMF (Canada’s national laboratory for particle and nuclear physics), 
C4 Network (technology transfer consortium), Canadian Bovine Mastitis 
Network, Guelph-Waterloo Biotechnology Partnership, the Accelerator 
Centre, SHARCNET (high-performance computing network), Allergen 
(Canadian Centre of Excellence), Pathogen Detection Systems (a spin-off 
company) and the Lifestyle Research Network.
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MR RALPH HARDY 
Ralph Hardy is a senior manager with extensive finance, commercial, 
and systems experience in the manufacturing and service industries. 
He currently leads multinational finance teams for the Ampcontrol 
Group, a role which provides the strategic direction, finance policies and 
governance framework to all companies in the Group. He holds functional 
responsibility for provision of consolidated financial and management 
accounting support and reports, multinational shared service centres, 
treasury, finance funding, tax compliance, statutory compliance and 
mergers and acquisitions, together with financial management and advice. 
Mr Hardy has strong experience in ensuring statutory compliance, internal 
control, risk management, business planning, systems technology design, 
systems implementation, staff development and leadership in a number of 
jurisdictions including Australia, Hong Kong, UK and Singapore.

PROFESSOR DEBORAH HODGSON 
Deb Hodgson is the Pro Vice-Chancellor, Research and Innovation at 
UON. As a member of the executive team, Prof. Hodgson is responsible 
for overseeing research and research training across the University. 
She provides strong leadership in driving the university’s research 
and innovation agenda with a particular focus on engagement with 
industry, business and UON's stakeholder community. Prof. Hodgson 
has substantial expertise in working with all levels of government 
and relevant national and international agencies across the sector. 
She has built an excellent network of industry and academic 
partners, and is a highly respected senior leader across UON and the 
sector. In addition to her executive role, Prof. Hodgson is a highly 
respected neuroimmunologist and director of UON’s Laboratory of 
Neuroimmunology.
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DR ROD LUKATELICH 
Rod Lukatelich’s career has spanned academia, environmental consulting 
and industrial environmental management. As a lecturer/research officer 
(1982–89) at the Centre for Water Research at the University of Western 
Australia his research included studies on the impacts of eutrophication 
on algae and seagrasses in lakes and estuaries; development of 
ecological models; and the relationships between hydrodynamics and 
water quality in reservoirs, rivers and estuaries. In 1989 Dr Lukatelich 
joined Kinhill Engineers as Senior Aquatic Ecologist and in 1990 joined 
BP Refinery Kwinana as Environmental Manager. In various roles at 
BP he led a team of environmental engineers and was responsible 
for environmental management systems, monitoring and reporting 
emissions, wastewater treatment, environmental impact assessment for 
major projects, solid waste management, groundwater production, soil 
and groundwater remediation, dangerous goods management, and Major 
Hazardous Facility Safety Reports. He has also supported BP’s global 
refining businesses as a Senior Environmental Technologist (1995–97) and 
as Water Technology Advisor (2004–06) in the areas of contaminated site 
assessment and remediation, and wastewater treatment, respectively.

Dr Lukatelich has broad experience in regulatory systems, having 
completed major contaminated site remediation projects in Asia, Europe, 
the Americas and the Middle East. He retired from BP in 2014 and now 
works part time as an environmental consultant. He has published more 
than 50 refereed papers and book chapters in environmental science. He 
has been a director of CRC CARE since its inception and director of Perth 
Racing since 2017. He is a member of CSIRO’s Energy Strategic Advisory 
Committee, Oceans and Atmosphere Strategic Advisory Committee, and 
the Advisory Board of the Newcastle Institute for Energy and Resources 
(NIER) Global Impact Cluster. He chaired the Great Australian Bight 
Research Program Management Committee and was a member of the 
Environmental Protection Authority of WA (2009–14).

DR DON SINNOTT 
Don Sinnott is an independent electronic systems consultant. Since 2000 
he has been an Adjunct Professor with the University of Adelaide and 
was CEO of the CRC for Sensor Signal and Information Processing and 
Company Board Chairman of that CRC’s spin-off companies (2000–03). 
Prior to that he was chief of a number of research divisions in sensing and 
information technology disciplines within Australia’s Defence Science 
and Technology Organisation (1987–2000) and the DoD’s Canberra-based 
First Assistant Secretary Science Policy (1995–97). He played a major role 
in the development of Australia’s Jindalee over-the-horizon radar system 
and has chaired a number of academic and government technology 
policy committees and boards. Dr Sinnott has extensive professional 
research and development experience in applied electromagnetics, 
including radio and radar systems, antennas and radio propagation, 
signal processing, and global navigation satellite systems (global 
positioning systems and related systems). He joined the Board in March 
2013.
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MS ANTHEA TINNEY 

Anthea Tinney has wide board experience including as former Chair 
of the Sydney Harbour Federation Trust and Chair and/or independent 
member of a number of public sector audit committees. She was 
previously Chair of the Australian National Commission for the United 
Nations Educational, Scientific and Cultural Organization (UNESCO), 
Chair of Land and Water Australia, a member of the Australian 
Government’s Independent Communications Committee, and the 
inaugural independent Chair of the Steel Stewardship Forum.

Ms Tinney was a deputy secretary in the federal environment portfolio 
and, prior to leaving the Australian Public Service in 2008, was appointed 
as the Interim CEO of the National Film and Sound Archive. Her public 
service career also included a period as the head of the Cabinet Office 
in the Department of Prime Minister and Cabinet and some years in 
the Treasury. Ms Tinney has served on several boards and has wide 
experience in government administration and advising on public policy. 
She has a Bachelor of Economics degree and was awarded a Public 
Service Medal in 1995 for services to the Australian Cabinet system.

MR CHARLES WONG

Charles Wong is a professional engineer who worked in the 
telecommunications industry in Canada for over 25 years until his move 
in late 2005 to work as a project manager at HLM Asia Group Ltd Hong 
Kong, a financial consulting and investment firm with offices in Hong 
Kong and Beijing. His responsibilities in the telecommunications industry 
included research and development, manufacturing, marketing and 
product management for a multinational telecommunication company. 
He has a BASc from the University of Toronto. Mr Wong’s main focus with 
HLM Asia Group includes corporate financing, mergers and acquisitions, 
investment fundraising, and initial public offerings. HLM has significant 
involvement in traditional and renewable energy businesses in the 
People’s Republic of China. Mr Wong is currently overseeing CRC CARE’s 
research activities in China.
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AUDIT AND RISK MANAGEMENT COMMITTEE
Name Role Independent/organisation
Mr Ralph Hardy Chair Independent
Prof. Deborah Hodgson^^ Member UON
Prof. Kevin Hall Member UON
Ms Anthea Tinney Member Independent
Mr Charles Wong Member HLM Asia Group Ltd
Ms Cathy Cooper Company Secretary Independent

REMUNERATION AND  
SUCCESSION COMMITTEE

The Committee:

• ensures that levels of remuneration are 
sufficient to attract and retain executives of 
the quality required to successfully manage 
the Company

• ensures that a succession plan is in place for 
the Company, noting that some of the key 
individuals may not be in the direct employ 
of the Company

• reviews and recommends to the Board 
remuneration policies and packages for the 
Managing Director and senior executives 
directly reporting to the Managing Director 
so as to link remuneration to corporate and 
individual performance

• recommends to the Board any changes 
in remuneration policy including 
superannuation, and remuneration structure 
for executives identified above

• ensures there is a proper performance-
management process in place throughout 
the organisation and that it is operating 
effectively

• reviews and recommends to the Board any 
changes to non-executive directors’ fees.

The Remuneration and Succession Committee 
comprises four Company directors (including 
the Board Chair) and during 2017/18 was 
chaired by Dr Rod Lukatelich. The Committee 
meets as often as is required by the Board or as 
the Committee may determine, but generally 
not less than once a year.

REMUNERATION AND SUCCESSION COMMITTEE
Name Role Independent/organisation
Dr Rod Lukatelich Chair Independent
Ms Anthea Tinney Member Independent
Prof. Kevin Hall^ Member UON
Prof. Deborah Hodgson^^ Member UON
Dr Paul Vogel Member Independent
Ms Cathy Cooper Company Secretary UON

8.3. BOARD COMMITTEES

The CRC CARE Board has several 
subcommittees to oversee aspects of the 
Company’s strategic planning and decision 
making. Chaired by directors from the Board, 
the following committees have been delegated 
powers as detailed below:

• Audit and Risk Management Committee

• Remuneration and Succession Committee

• Research and Technology Committee.

AUDIT AND RISK MANAGEMENT COMMITTEE

The primary purpose of the Committee is to 
assist the Board in fulfilling its responsibilities 
relating to the financial reporting and risk 
management practices of the Company.

In particular, the Committee:

• oversees, coordinates and appraises the 
quality of the external audit, and recommend 
appointment, and the terms of such 
appointment, of the external auditor to the 
Company 

• maintains, through regular meetings, open 
lines of communication between the Board 
and the external auditors to exchange views 
and information as well as to confirm their 
respective authority and responsibilities

• serves as an independent and objective party 
to review the financial information submitted 
by management to the Board for issue to 
members and regulatory authorities

• oversees compliance with the Commonwealth 
and Participant Agreements and the 
requirements of the Corporations Act as they 
apply to the operations of the Company

• reviews the adequacy of the reporting and 
accounting controls

• reviews the Company’s overall risk profile 
to ensure that material risks are dealt with 
appropriately, including in conjunction with 
other Board committees where required

• oversees the development and maintenance 
of policies and practices to identify, assess, 
monitor and report risk.

The Audit and Risk Management Committee 
meets at least three times a year.

^ Kevin Hall retired from the Board and this committee in November 2017.

^^ Deborah Hodgson was elected to the Board in November 2017.

^ Kevin Hall retired from the Board and this committee in November 2017.

^^ Deborah Hodgson was elected to the Board in November 2017.
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RESEARCH AND TECHNOLOGY COMMITTEE

The purpose of the Committee is to provide:

• oversight of the research activities of the 
Company 

• advice to the Board and Managing Director 
on strategic issues and individual projects

• advice on any other matters referred to the 
Committee by the Board.

The Research and Technology Committee 
meets at least twice a year.

RESEARCH AND TECHNOLOGY COMMITTEE
Name Role Independent/organisation
Dr Don Sinnott Chair Independent
Dr Rod Lukatelich Member Independent
Prof. Ravi Naidu Member CRC CARE
Mr Andrew Pruszinski (policy) Member SA EPA
Mr Stuart Rhodes (minerals industry) Member Rio Tinto
Mr Andrew Kohlrusch (consultancy/ environmental practitioner) Member ACLCA
Prof. Ming Wong (research) Member Hong Kong Institute of Education
Mr Barry Warwick Member EPA Victoria

8.4. NON-BOARD COMMITTEES

POLICY ADVISORY COMMITTEE

The purpose of the Committee is to advise the 
Managing Director on:

• environmental policy matters, including 
those matters referred to it by the Managing 
Director or the Board

• policy projects and/or the policy implications 
of projects undertaken by CRC CARE

• the path to adoption for policy projects and 
policy acceptance for the outcome of other 
projects

• new directions for research as well as on 
technical matters and technologies, from a 
public policy perspective, as they relate to 
CRC CARE’s research directions

• any other matters referred to the Committee 
by the Managing Director or the Board.

The Committee provides its advice on a ‘best 
endeavours’ basis taking into account the 
resources available to the Committee (noting 
that such advice cannot be binding on any 
Commonwealth, State or Territory regulatory 
agency or local government authority 
concerned with land management and/or site 
assessment and remediation).

The Committee is a resource for sharing policy 
experience on site contamination assessment, 
remediation and management issues among its 
members and other stakeholders. 

The Policy Advisory Committee meets not less 
than twice per year.

POLICY ADVISORY COMMITTEE
Name Role Independent/organisation
Ms Anthea Tinney Chair Independent
Dr Joytishna Jit Responsible CRC CARE
Dr Bruce Kennedy Responsible CRC CARE
Dr Rod Lukatelich Member Independent
Prof. Ravi Naidu Member CRC CARE
Dr Janet Macmillan (regulatory agency) Member Regulatory (WA Department of Environment Regulation)
Mr Stuart Rhodes (mining industry experience) Member Rio Tinto
Mr Ross McFarland (site auditing experience) Member AECOM
Mr Andrew Pruszinski (policy) Member Regulatory (SA EPA)
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KEY STAFF 
Name Organisation CRC CARE position/role
Prof. Ravi Naidu^ CRC CARE CEO, Managing Director and Chief Scientist
Mr Mark Flick CRC CARE Finance Manager
Dr Bruce Kennedy CRC CARE Program 1 Leader
Dr Cheryl Lim NMI Program 2 Leader
Prof. Jack Ng UQ Program 3 Leader
Prof. Megharaj Mallavarapu UniSA Program 4 Leader
Dr Prashant Srivastava CRC CARE Business Manager
Dr Sreenivasulu Chadalavada CRC CARE Research Manager and Senior Hydrogeologist
Mr Adam Barclay CRC CARE Communication Manager

MANAGEMENT COMMITTEE

The Management Committee assists the 
Managing Director in managing the CRC and 
is responsible for day-to-day operations. This 
committee, which meets at least four times per 
year, comprises the Managing Director (Chair), 
senior managers of CRC CARE, and the CRC’s 
Program Leaders.

COMMERCIALISATION COMMITTEE

The Commercialisation Committee advises 
on opportunities and sets strategies for 
commercialising CRC CARE–developed 
technologies. It comprises Rod Lukatelich 
(Chair), Ravi Naidu, Paul Vogel and Charles 
Wong. 

BEYOND 2020 IMPLEMENTATION COMMITTEE

The Beyond 2020 Implementation Committee 
advises and develops CRC CARE’s strategy 
and transition arrangements for post-CRC 
Programme activity. See CRC future plans and 
transition arrangements (page 46) for the list of 
committee members. 

^ 0.2 EFT Director of the Global Centre for Environmental Remediation (UON).

Committees
of the 
Board

Company
Secretary

Executive
Managment

Team

Policy
Advisory

Committee

Board

Managing 
Director

8.5. CRC CARE STAFF

Key CRC CARE staff during 2017/18 are detailed as follows:

8.6. ORGANISATIONAL STRUCTURE
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There was no change in the composition of CRC CARE’s 29 Participants during the 2017/18 reporting period. 

The Participant list as at 30 June 2018 is as follows:

PARTICIPANT PARTICIPANT TYPE AUSTRALIAN BUSINESS NUMBER ORGANISATION TYPE (OR INDIVIDUAL)
Agilent Technologies Australia Pty Ltd Supporting 29 088 510 605 Industry/private sector
Australian Contaminated Land Consultants Association 
Incorporated

Supporting n/a Consulting industry association

Australian Institute of Petroleum Ltd Core 11 005 152 581 Industry/private sector
BHP Billiton Iron Ore Pty Ltd Supporting 46 008 700 981 Industry/private sector
CH2M HILL Australia Pty Limited Supporting 42 050 070 892 Industry/private sector
ChemCentre (WA) Supporting 40 991 885 705 Industry/private sector
Chevron Australia Pty Ltd Core 29 086 197 757 Industry/private sector
CSIRO Supporting 41 687 119 230 Australian Government
Curtin University Supporting 99 143 842 569 University
Department of Defence Core 68 706 814 312 Australian Government
Department of Environment and Resource Management 
(Queensland)

Supporting 46 640 294 485 State government

Department of Industry, Innovation, Science, Research and 
Tertiary Education – National Measurement Institute

Supporting 74 599 608 295 Australian Government

SA EPA Core 85 393 411 003 State government
EPA Victoria Supporting 85 899 617 894 State government
EthicalChem Core International Industry/private sector
FibreCell Australia Pty Ltd Supporting 60 114 025 759 Industry/private sector
GHD Pty Ltd Core 39 008 488 373 Industry/private sector
HLM Asia Group Ltd Core International Industry/private sector
JBS&G Pty Ltd Core 62 100 220 479 Industry/private sector
Master Builders Australia Ltd Supporting 68 137 130 182 Industry/private sector
RMIT University Core 49 781 030 034 University
Southern Cross University Core 41 995 651 524 University
Technological Resources Pty Ltd (Rio Tinto) Supporting 12 002 183 557 Industry/private sector
University of Newcastle Core 15 736 576 735 University
University of Queensland Core 63 942 912 684 University
University of South Australia Core 37 191 313 308 University
University of Technology Sydney Core 77 257 686 961 University
University of Western Sydney Core 53 014 069 881 University
WA Department of Environment Regulation Supporting 38 052 249 024 State government

09 
PARTICIPANTS
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In addition to SME engagement, CRC 
CARE has built strong collaborations in all 
aspects of its research program, including 
proposal development, advisory panels, 
research, demonstration sites and industry 
training programs. CRC CARE’s research and 
demonstration nodes are distributed widely 
across Australia, with hubs in NSW, SA, WA, 
Victoria and Queensland. For international 
collaboration, see the list below.

Significant collaborations are undertaken 
through the NCSDP with CRC CARE’s partners 
DoD, BHP and AIP (see National Contaminated 
Sites Demonstration Program on pages 
13–16 for further details). Dedicated CRC CARE 
coordinators manage the projects associated 
with these organisations, drawing on universities, 
consultants, SMEs and end users to deliver 
research objectives. The unique structure of the 
demonstration program is mutually beneficial 
for researchers and industry alike – industry 
partners can investigate and assess potential 
clean-up options for their sites, while CRC CARE 
researchers fast-track the application of science 
to the field by working directly with industry in 
contaminated environments to test scientific 
ideas and new technologies. 

This reporting period also saw CRC CARE 
sign a new MoU with Thai Nguyen University 
of Agriculture and Forestry (TUAF), Vietnam, 
and consolidate collaboration with one of 
the Australian Government’s Industry Growth 
Centres, NERA, with the commencement of two 
projects on petroleum-related contamination 
initiated.

INTERNATIONAL LINKS

CRC CARE researchers continue to collaborate 
extensively with international scientists, leading 
research and development on contamination 
assessment and remediation. Part of this involves 
extensive work in China via our China Program 
(see page 18). This collaboration includes work 
with overseas researchers based in their home 
countries, as well as numerous visiting scientists, 
who spend three to six months with CRC CARE 
researchers in Australia. The reporting period’s 
record number of visiting scientists provides 
evidence of the global recognition that CRC CARE 
has established.

In addition to direct project work, CRC CARE 
maintains an international presence on its 
Research and Technology Committee, which 
includes internationally renowned researcher 
Prof. Ming H. Wong (Hong Kong Institute of 
Education) as a member. Other international 
collaborations established through the CRC, and 
which continued into the 2017/18 financial year, 
are outlined below.

.

Bangladesh

The CRC has linked with Dhaka Community 
Hospital and the Bangladesh Agricultural 
Research Institute to investigate arsenic 
contamination in drinking water and the 
local food supply. An estimated 35 million 
people are exposed to water with an arsenic 
concentration above 50 micrograms per 
litre in Bangladesh, and a further 4.2 million 
people are exposed in West Bengal, India. 
Many people in these two regions suffer from 
arsenic-related diseases. Journal papers based 
on the work continue to be published.

China

CRC CARE continues to further build and 
strengthen collaboration with Prof. Xiao Bo 
(HUST) and Prof. Lena Ma (Nanjing University). 
Research on bioavailability of contaminants 
continues. The CRC supports a number of 
PhD scholarships at HUST and CRC CARE 
staff (including the Managing Director) and 
board member Charles Wong visited HUST 
in July 2017 for the annual ‘Commun’ event, 
which helps build the capacity of students 
to communicate their science in English. In 
2017/18 the CRC also continued collaboration 
with the Chinese Academy of Sciences to 
collaborate on bioavailability of arsenic and 
other metal(loid)s.

10 
COLLABORATION
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Germany

Active collaboration continues with the German 
research agency RUBIN and remediation experts 
Mull and Partners gmbh in the deployment of 
permeable reactive barrier technology for the 
treatment of groundwater contaminated with 
chlorinated hydrocarbons and heavy metals. Prof. 
Volker Birke, at Ostfalia University of Applied 
Sciences, has been actively involved with CRC 
CARE since 2008 and contributes his expertise to 
a number of DoD projects.

India

The CRC continued collaborations with TNAU, 
Pandit Deendayal Petroleum University, Gujarat, 
and PSG Institute of Technology, Coimbatore. In 
2017/18 CRC CARE and TNAU began work on 
the 1st Global CleanUp Congress, which the two 
organisations hosted in Coimbatore in October 
2018. This work is being carried out via the Indian 
node of globalCARE (based at TNAU), which was 
established in the previous reporting period.

Japan

Program 3 Leader Prof. Jack Ng continued 
his work with Prof. Tetsuya Suzuki, from the 
Graduate School for the Creation of new 
Photonics Industries, on utilising Euglena species 
as a model single-celled in vivo organism for 
developing a unicellular cell tool for the toxicity 
assessment of metals and metalloids (pure or 
mixtures) – the ‘cell-on-a-chip’ concept.

Korea

Extensive collaboration is occurring with Prof. 
Yong Sik Ok (Kangwon National University) 
and Dr Kwon Rae-Kim (Gyeongnam National 
University of Science and Technology) on 
synchrotron-based studies.

Netherlands

Collaboration on bioavailability continues with 
Dr Joop Harmsen from the Alterra research 
institute at Wageningen University and 
Research Centre. In 2014/15, this work led to a 
joint European COST (Cooperation in Science 
and Technology) Action proposal involving 
more than 12 scientists. The proposal was 
resubmitted in 2017/18.

Nigeria

After establishing a MoU with Nigerian 
company Contec Global Agro Ltd (CGAL) 
in 2016/17, both parties are developing a 
project on bioremediation of hydrocarbon-
contaminated soils.

Singapore

CRC CARE researchers and the National 
University of Singapore continue to work 
together on nanomaterials, including the 
characterisation of clays and synthetic 
materials potentially used for wastewater and 
soil remediation.

Spain

Collaboration on bioavailability continues with 
Prof. José-Julio Ortega-Calvo from the Spanish 
National Research Council.

Taiwan

Collaboration on soil and groundwater 
remediation has been undertaken with Prof. 
Zueng-Sang Chen from National Taiwan 
University. Prof. Chen is also leading an Asian 
soil and groundwater research cluster, which 
involves collaboration with CRC CARE.

United Kingdom

CRC CARE continues to work with Cranfield 
University on risk communication activities, 
in particular with risk management expert 
Prof. Simon Pollard. Prof. Naidu continued 
his collaboration with Prof. Paul Nathaniel 
(University of Nottingham and Land Quality 
Management Ltd), Dr Mark Cave (British 
Geological Survey) and Prof. Kirk Semple 
(Lancaster University) on bioavailability and 
risk assessment.

United States of America

US company EthicalChem continues to be 
involved in the CRC’s research into the use of 
chemical oxidation techniques for groundwater 
remediation, in conjunction with the Australian 
DoD. The CRC works closely on training on dense 
non-aqueous phase liquid (DNAPL) contamination 
with the Interstate Technology & Regulatory 
Council (ITRC), a public-private coalition working 
to reduce barriers to the use of innovative 
environmental technologies that reduce 
compliance costs and maximise clean-up efficacy. 
Through ITRC’s Integrated DNAPL Site Strategy 
Team Lead, Naji Akladiss, collaboration has also 
been established with the Maine Department of 
Environmental Protection, where Mr Akladiss is a 
NAPL Site Project Manager.

Vietnam

CRC CARE signed an MoU with TUAF to:

• organise an international conference on 
pollution prevention, management and 
remediation, especially rehabilitation of mining 
sites (CleanUp Vietnam), to be held in late 2019

• promote collaboration on a joint education 
program between the two universities, focusing 
on a Masters in Environmental Assessment and 
Clean-up After Mining

• provide support, with GCER, to Vietnamese 
students including those studying the Masters 
program.
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11 
FINANCIAL MANAGEMENT

CRC CARE depends on the continued support 
from its Participants and the Commonwealth 
Government for its ongoing operations. 
During the 2017/18 financial year, 73% of CRC 
CARE’s cash contributions were sourced from 
Participants and 27% from the Commonwealth.

The overall financial performance of CRC 
CARE is on track to achieve its milestones 
within the committed contribution levels. 
Strategies during the 2017/18 financial year 
included maintaining tight cost control and 
securing additional end-user Participant project 
contributions. The CRC increased its research 
expenditures (cash and in-kind) to $17,157,573 
in 2017/18, which represents a 31% increase 
over the previous year.

As for all CRCs, the continuing financial 
sustainability of CRC CARE and its ability 
to support existing and new projects are 
dependent on the Company being successful in:

• receiving the continuing support of its 
Participants and the Commonwealth 
Government

• negotiating additional funding

• achieving sufficient future cash flows to 
enable its obligations to be met.

The Directors believe that the Company 
will be successful in the above matters and, 
accordingly, the accounts have been prepared 
on a going concern basis.

The independent auditor’s report to the 
members of CRC CARE for the financial year 
2017/18 has expressed the opinion that 
the financial report of CRC CARE has been 
prepared in accordance with the Corporations 
Act 2001. Their opinion further states that the 
financial report as at 30 June 2018 gives a 
true and fair view of the Company’s financial 
position as at that date and of its performance 
for the year ended on that date, and complies 
with Australian Accounting Standards.
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The CRC’s vision is “To continue to maintain 
world leadership status in meeting 
the challenge of contamination of the 
environment.” This vision is being pursued 
through a range of focused initiatives and 
activities, which can be summarised as:

• industry-wide and public-good objectives

• industry partner and commercial objectives.

CRC CARE’s funding under the CRC Program 
is scheduled to cease on 30 June 2020. Given 
Australia’s ongoing need for an organisation 
that is able to play CRC CARE’s unique role, 
we established in 2012 an end-user-led 
Beyond 2020 Implementation Committee (see 
page 46) to develop strategies for the CRC’s 
continuation. The committee is in the process 
of reviewing three options:

a. a new CRC application (not allowed under 
current CRC Program guidelines)

b. a model similar to other recently exited 
CRCs, based on end-user support plus State 
and Commonwealth Government funding

c. a commercial mode of operation.

The committee has concluded that option (c) 
is not suitable for CRC CARE and has favoured 
option (b) as the priority strategy unless option 
(a) becomes a possibility through changes to 
CRC program rules. Accordingly, the committee 
has developed a strategic business plan that 
considers the priority research directions 
identified by major end-users. A prospectus will 
be distributed to all interested stakeholders 
later in 2018.

Several of our existing industry-wide and 
public-good objectives will not be maintained 
in the new entity. These objectives could 
however, be addressed if the guidelines for 
the CRC Program allow CRC CARE to submit 
a successful bid for funding for a public-
good CRC. Such a bid, if possible, should be 
submitted in 2019. These objectives could also 
be addressed if relevant industry partners and 
regulators, or other funding sources, commit to 
an adequate level of long-term block funding.

CRC CARE has developed valuable capabilities 
that support its objectives and activities, and 
has created a significant point of difference by 
establishing a trusting environment in which 
the CRC is regarded as an independent, honest 
broker of knowledge with a whole-of-sector 
perspective. This has been achieved through 
the strength of the relationships CRC CARE has 
cultivated and maintained with its research and 
end-user Participants.

In addition to undertaking structured research 
programs, the CRC has developed activities in 
contract research, expert advice/consultancy, 
industry-based training and specific analytical 
capabilities. New opportunities are being 
pursued in the commercialisation of IP that has 
been developed through the CRC’s research, as 
well as via the globalCARE initiative.

The trusting environment created by CRC 
CARE, along with the expertise of the CRC and 
its partners, will have delivered substantial 
and valuable outcomes by 2020 through the 
development of technological solutions and 
improved policy approaches. Past industrial 
approaches have left a formidable legacy of 
contamination and CRC CARE retains a crucial 
role in addressing legacy issues as well as 
preventing new contamination in Australia. 

The reputation that CRC CARE has established 
in Australia can also be leveraged for national 
benefit through leadership in the establishment 
of globalCARE. This initiative is bringing 
together major global organisations to address 
a challenging suite of contamination issues 
that threaten environmental and human 
health. Establishment of globalCARE has led 
to an invitation from the FAO for joint capacity 
building on contaminants assessment and 
remediation in Southeast Asia and the South 
Pacific (Oceania).

12 
CRC FUTURE PLANS AND  
TRANSITION ARRANGEMENTS
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BEYOND 2020 IMPLEMENTATION COMMITTEE
Name Role/representing Independent/organisation
Paul Barrett Chair CEO, AIP
Mark Bowman Deputy Chair Director Environmental Remediation Programs, DoD
Gavin Price Minerals industry Head, Contaminated Sites, BHP
Tony Circelli Regulators CEO, SA EPA
Andrew McNee Commonwealth Government Department of the Environment and Energy
Tim Eaton Regulators EPA Executive Director Assessments. EPA Victoria
Peter Gniel Petroleum industry General Manager Policy, AIP
Andrew Pruszinski Regulators Head, Contaminated Sites, SA EPA
Ross McFarland Environmental consultants AECOM
Bryan Jenkins Remediation practitioners EIANZ
Stuart Rhodes Minerals industry Rio Tinto

The global market for services in addressing 
contaminated environments is substantial, 
conservatively estimated to be worth US$65 
billion per year. The value of the Australasian 
market has been estimated to be upwards of 
US$3 billion, which represents 10-fold growth 
since 1999. Given CRC CARE’s relatively 
small size, the business plan considers the 
organisation’s niche position as a trusted and 
expert facilitator in the Australian market, 
evaluates its competitors, and identifies 
opportunities to leverage this position in 
Australia and globally.

Since the submission of the Beyond 2020 
transition plan in December 2014, further 
discussions with Participants have confirmed 
that the following key activities will form the 
core of the CRC’s business beyond 2020 (both in 
Australia and in selected international markets):

• training and education

• advisory services

• guidance and policy initiatives

• consulting 

• commercialisation of new technologies 

• technology validation and demonstration

• brokering and managing collaborative 
research projects.

CRC CARE’s transition is likely to start with a 
divisional structure, in which subsidiaries can 
be spun-off as separate entities, if and when 
appropriate. In this context, this can be a 
separate decision of the CRC CARE Board. 

The necessary ramp-up of commercial activities 
will require the establishment of new capabilities 
and expertise within the CRC. Beginning with 
the development of prospective commercial 
opportunities, this ramp-up will be facilitated by 
CRC CARE’s lead role in GCER’s activities and by 
leveraging the world-class facilities at our UON 
headquarters. The identification and sequencing 
of these strategic investments is being managed 
through an operational plan, which has been 
approved by the Board.
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Following the extension of CRC CARE into a 
second term of funding, it is now regarded as a 
round-13 CRC. CRC CARE underwent its first-year 
review in March 2013. All recommendations from 
that review have been implemented.

Overall, the CRC Committee was very pleased 
with the progress of CRC CARE in its second 
term. As a result of this, the Committee 

recommended that the CRC’s first independent 
performance review should be moved to early 
2015 and that the Commonwealth Agreement 
should be varied to accommodate this. The 
performance review took place in May 2015. 

Implementation has begun for all 
recommendations, with many completed and 
some ongoing. Therefore, the following table 

omits the ‘Reasons why not implemented’ 
column and instead provides an update on the 
progress of implementation. As per the Annual 
Report guidelines, recommendations reported 
as completed in previous annual reports have 
not been repeated.

13 
PERFORMANCE REVIEW

Recommendation (numbering as per review) Implemented 
(Y/N) Strategies to implement

8. The CRC continues to develop the SCP Australia 
accreditation scheme for contamination consultants 
that includes a strategy to ensure regulator buy in, 
collaboration with other accreditation organisations 
(such as Soil Science Australia and EIANZ) and 
opportunities for expansion to Southeast Asia and 
elsewhere internationally.

Completed In 2017/18, the boards of CRC CARE, EIANZ and CEnvP agreed to support the implementation 
of a single site contamination certification scheme, operating as one of the specialist 
categories under the CEnvP Scheme. For more information on this, see Education and 
training, page 22.

12. The CRC develop a strategic commercialisation strategy, 
consistent with the IP strategy, which focuses on the 
commercialisation potential of each key technology 
and/or combined service offering. The strategy should 
include an assessment of the national and global market 
opportunities, opportunities for forming partnerships and 
the path to market for each technology including rating 
IP on risk/return/effort metric so that the most lucrative 
opportunities are prioritised.

Y In 2015/16 CRC CARE established a commercialisation committee to develop a 
progressive commercialisation strategy that takes into account the recommendations 
of the review panel within the constraints of Participants Agreement, which requires 
CRC CARE to consult all Participants prior to commercialising outputs. In 2017/18 the 
committee members were CRC CARE board members Rod Lukatelich (committee chair), 
Dr Paul Vogel (board chair), Charles Wong, and Managing Director Professor Ravi Naidu.

In 2017/18, developments included:

• progress on commercialisation of matCARE with a company keenly interested in synthesising 
the material

• CRC CARE is holding discussions with a SME on commercialising probeCARE.

13. The CRC develop a marketing and communication 
strategy that exploits the full range of media available 
to enhance the marketing of research achievements to 
improve commercialisation opportunities and highlight 
the work and expertise of the CRC. The strategy should 
include an engagement and marketing strategy for 
each business offering and market opportunity that is 
suitably segmented and targeted. In addition, the CRC 
should develop the capacity of staff and students so 
that the achievements of the CRC can be effectively 
disseminated.

Y The CRC has in place marketing and communications initiatives, including through the 
CleanUp Conference series and various mainstream, online and social media. 

The CRC's Communication Manager has developed relationships with UON marketing 
and communication staff (including at NIER) and has collaborated on public awareness 
and marketing where and when appropriate (e.g. advertising and features in regional 
news media with work ongoing to build national profile).

Since the performance review, the CRC has carried out marketing campaigns for a 
number of CRC CARE products, including matCARE and astkCARE.

Social media is now a key part of the CRC’s marketing and communication activities (e.g. 
for marketing CRC CARE workshops and conferences, promoting products and services, 
and more general public awareness). Engagement across the CRC’s social media profiles 
(Facebook, LinkedIn, Twitter and YouTube) continues to grow. 

In 2017/18 the CRC engaged communication specialists to run three workshops for PhD 
students and early-career researchers to help them promote and disseminated the CRC’s 
outputs and achievements. These focused on presentations (for both expert and non-
expert audiences) and writing and editing for scientific publications.

The CRC is accelerating its commercialisation activities in the approach to 2020 and 
the cessation of Commonwealth funding, and is in the process of integrating into its 
commercialisation strategy an attendant marketing and communication strategy. 

PERFORMANCE REVIEW RECOMMENDATIONS
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The CRC occasionally sells publications, videos 
and software, though no sales were recorded 
in 2017/18.

MEMORANDA OF UNDERSTANDING

China

In 2017/18 CRC CARE signed two MoUs with 
Chinese organisations:

1. Jiangxi Nuclear Industry Geological Bureau 
for cooperation on innovative in-situ 
remediation technologies and capacity 
building.

2. Ecology Institute of the Shandong Academy 
of Sciences, China, to foster the following 
activities:

• research projects on soil ecological health 
and remediation, including agricultural 
and industry-impacted land and 
groundwater 

• team-building and talent-development 
activities, including hosting visitors and 
conducting seminars, conferences and 
public lectures 

• investment in purchasing and maintaining 
research equipment and research and 
office space to support the collaboration 

• joint funding applications to support talent 
development and for research projects 
that lead to soil remediation and improved 
soil health 

• joint publications in high-impact 
international journals

• joint supervision of PhD students.

India

In 2009, CRC CARE and the Indian Institute of 
Technology (IITK), Kanpur, signed a MoU to 
collaborate on research projects and to train 
experts in contamination risk assessment and 
clean-up. One of India’s premier research 
institutes, IITK is known worldwide for 
technological and engineering expertise. 
The agreement also offers opportunities for 
Australian companies specialising in clean-up 
technologies to take advantage of the rapid 
growth of the Indian market.

A second agreement is also operational 
with Bharatiar University, India. This targets 
collaboration in the development of novel 
nanomaterials for remediation. The agreement 
provides for the exchange of both staff and 
students. Strong links with TNAU have also 
enabled a continuing flow of high-quality 
graduates taking up PhD scholarships in 
Australia through CRC CARE.

National Energy Resources Australia

NERA is the not-for-profit company responsible 
for delivering the activities of the Oil, Gas 
and Energy Resources Growth Centre. In 
2015/16, we signed a MoU with NERA, which 
will see an industry contribution towards a 
silica gel method for quantifying weathered 
hydrocarbons.

Nigeria

In 2015/16, CRC CARE signed a MoU with 
the University of Lagos with a view to 
collaborating to combine the respective 
organisations’ expertise in producing new 
technologies for assessment and remediation 
of contaminated sites, and to having students 
undertake exchange visits between Nigeria 
and Australia. The agreement is based on 
the common objectives of original cutting-
edge research and technology development, 
training students to a high, industry-ready 
standard, and building capacity of the 
respective organisations.

In 2016/17 CRC CARE signed a MoU with 
Nigerian company CGAL with the intention of 
collaborating to:

• develop remediation technologies to manage 
petroleum hydrocarbon contamination

• develop strategies for agricultural industries 
to mitigate the impacts of climate change

• convert waste into energy

• manage contaminated sites and help CGAL 
develop appropriate environmental solutions

• establish a bioremediation research 
laboratory at CGAL facilities in Nigeria and 
other African countries

• build capacity through education, training, 
workshops and conferences.

14 
OTHER ACTIVITIES
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South Korea

In February 2010, a MoU was signed between 
CRC CARE and HUNIC, the Hub University 
of Industrial Collaboration, based at the 
Gyeongnam National University of Science 
and Technology in Korea (previously Jinju 
National University). This collaboration, based 
on green technologies, has resulted in the 
exchange of information, staff and students 
during the financial year. Through the MoU, 
CRC CARE-supported researchers assisted on 
a HUNIC-funded project on biochar and metal 
dynamics. This collaboration has significantly 
advanced the training and capacity around 
green approaches to contaminant containment 
and remediation.

United States

In 2017/18 CRC CARE signed a MoU with US-
based ITRC to:

• produce technical and regulatory documents 
to address global environmental issues 

• provide training through webinars, 
conferences and short educational films 

• provide expert review panels to assess and 
provide advice on complex contaminated 
sites 

• advise on the best use of technologies and 
products 

• complement and expand the work of CRC 
CARE’s globalCARE initiative in building 
global capacity to prevent, manage and clean 
up contamination, especially in developing 
countries. 

Vietnam

In 2017/18 CRC CARE signed a MoU with TUAF 
to:

• organise an international conference on 
pollution prevention, management and 
remediation, especially rehabilitation of 
mining sites (CleanUp Vietnam), to be held in 
late 2019

• promote collaboration on a joint education 
program between the two universities, 
focusing on a Masters in Environmental 
Assessment and Clean-up After Mining

• provide support, with GCER, to Vietnamese 
students including those studying the Masters 
program.
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15 
GLOSSARY OF TERMS

ACLCA 
Australian Contaminated Land Consultants 
Association

AFFF 
Aqueous film-forming foam

AGM 
Annual general meeting

AIP 
Australian Institute of Petroleum

ALGA 
Australasian Land & Groundwater Association

B[a]P 
Benzo[a]pyrene

CEnvP 
Certified Environmental Practitioner

CEO 
Chief executive officer

CGAL 
Contec Global Agro Ltd

CP:SAM 
Certified Practitioner: Site Assessment and 
Management

CRC 
Cooperative Research Centre

CRC CARE 
CRC for Contamination Assessment and 
Remediation of the Environment

CSIRO 
Commonwealth Scientific and Industrial 
Research Organisation

DNAPL 
Dense non-aqueous phase liquid

DoD 
Department of Defence

DST Group 
Defence Science and Technology Group 
(formerly Defence Science and Technology 
Organisation, or DSTO)

EIANZ 
Environment Institute of Australia and New 
Zealand

EPA 
Environment Protection Authority

FAO 
Food and Agriculture Organization of the 
United Nations (FAO)

GCER 
Global Centre for Environmental Remediation

GC-MS 
Gas chromatograph–mass spectrometer

globalCARE™ 
Global Contamination and Remediation 
Enterprise

HUNIC 
Hub University of Industrial Collaboration

HUST 
Huazhong University of Science and 
Technology

IITK 
Indian Institute of Technology, Kanpur

IP 
Intellectual property

ITRC 
Interstate Technology & Regulatory Council

Lidar 
Laser radar

LATE 
Lime-Assisted Tidal Exchange

LNAPL 
Light non-aqueous phase liquid

MoU 
Memorandum of understanding

MTBE 
methyl tert-butyl ether
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MSTA 
Mount Stuart Training Area

NCSDP 
National Contaminated Sites Demonstration 
Program

NEPM 
National Environment Protection Measure

NERA 
National Energy Resources Australia

NIER 
Newcastle Institute for Energy and Resources

NMI 
National Measurement Institute

NRF 
National Remediation Framework

NSW 
New South Wales

NSZD 
Natural source zone depletion

PAHs 
Polycyclic aromatic hydrocarbons

PCE 
Tetrachloroethylene

PCT 
Patent Cooperation Treaty

PFAS 
Per- and poly-fluoroalkyl substances

PFOA 
Perfluorooctanoic acid

PFOS 
Perfluorooctanesulfonate

SA 
South Australia

SCP Australia 
Site Contamination Practitioners Australia

SCU 
Southern Cross University

SME 
Small-to-medium enterprise

TCE 
Trichloroethylene

TNAU 
Tamil Nadu Agricultural University

TUAF 
Thai Nguyen University of Agriculture and 
Forestry

UniSA 
University of South Australia

UK 
United Kingdom

USA 
United States of America

UON 
University of Newcastle

UQ 
University of Queensland

USEPA 
United States Environmental Protection 
Agency

UTS 
University of Technology Sydney

UWS 
University of Western Sydney

VOCs 
Volatile organic compounds

WA 
Western Australia
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NOTES 2018 $ 2017 $
ASSETS
CURRENT ASSETS
Cash and cash equivalents 7 5,824,280 5,023,820
Trade and other receivables 8 515,037 803,485
Other assets 132,657 325,530
TOTAL CURRENT ASSETS  6,471,974 6,152,835

NON-CURRENT ASSETS
Property, plant and equipment 9 106,376 155,961
TOTAL NON-CURRENT ASSETS  106,376 155,961
TOTAL ASSETS 6,578,350 6,308,796

LIABILITIES
CURRENT LIABILITIES
Trade and other payables 10 974,179 1,331,527
Current tax liabilities 21,428 29,603
Employee benefits 11 205,397 86,466
Accrued expenses 1,592,104 900,816
Deferred revenue 12 3,719,578 3,860,740
TOTAL CURRENT LIABILITIES  6,512,686 6,209,152 

NON CURRENT LIABILITIES
Employee benefits 65,650 99,630
TOTAL NON-CURRENT LIABILITIES  65,650 99,630

TOTAL LIABILITIES  6,578,336 6,308,782

NET ASSETS 14 14

EQUITY
Issued capital 13 14 14
TOTAL EQUITY 14 14

STATEMENT OF FINANCIAL POSITION 
AS AT 30 JUNE 2018

NOTES 2018 $ 2017 $
Revenue from continuing operations 4 19,908,335 14,863,311
Consultants fees (69,508) (35,149)
Employee benefit expense (909,419) (642,679)
IT expenses (96,139) (71,084)
Legal expenses (101,819) (104,822)
Research expenditure - cash (6,507,231) (4,242,210)
Research expenditure - in-kind (10,651,342) (8,849,507)
Travel expenses (81,232) (113,103)
Finance costs (6,172) (9,974)
Other expenses 5 (1,452,329) (765,180)

PROFIT BEFORE INCOME TAX 33,144 29,603
Income tax expense 6 (33,144) (29,603)

PROFIT AFTER TAX - -
Other comprehensive income for the year, net of tax - -

TOTAL COMPREHENSIVE INCOME - -

STATEMENT OF PROFIT OR LOSS AND OTHER COMPREHENSIVE INCOME 
FOR THE YEAR ENDED 30 JUNE 2018

The accompanying notes form part of these financial statements.

The accompanying notes form part of these financial statements.
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NOTES 2018 $ 2017 $
CASH FLOWS FROM OPERATING ACTIVITIES
Cash contributions received from Commonwealth (inclusive of GST) 2,564,100 2,480,379
Cash contributions received from all Participants (inclusive of GST) 6,926,697 6,313,054
Payments to suppliers and employees (10,313,016) (5,577,878)
Income tax paid (33,144) (40,331)
Interest received 63,136 25,442
Training fees 288,448 215,435
Other income 1,249,860 320,601
Grant income 54,380 49,512
NET CASH PROVIDED BY OPERATING ACTIVITIES 21 800,460 3,786,214

CASH FLOWS FROM INVESTING ACTIVITIES
Payments for property, plant and equipment - (47,690)
Net cash provided by investing activities - (47,690)

CASH FLOWS FROM FINANCING ACTIVITIES
Net cash provided by financing activities - -

Net increase/(decrease) in cash and cash equivalents held 800,460 3,738,524
Cash and cash equivalents at beginning of year 5,023,820 1,285,296
Cash and cash equivalents at end of financial year 7 5,824,280 5,023,820

STATEMENT OF CASH FLOWS 
FOR THE YEAR ENDED 30 JUNE 2018

ORDINARY SHARES $ RETAINED EARNINGS $ TOTAL $
2018
BALANCE AT 1 JULY 2017 14 - 14
Loss for the year - - -

BALANCE AT 30 JUNE 2018 14 - 14

2017
BALANCE AT 1 JULY 2016 14 - 14
Profit for the year - - -

BALANCE AT 30 JUNE 2017 14 - 14

STATEMENT OF CHANGES IN EQUITY 
FOR THE YEAR ENDED 30 JUNE 2018

NOTES TO THE FINANCIAL 
STATEMENTS FOR THE YEAR 
ENDED 30 JUNE 2018
The financial report covers CRC CARE Pty Ltd as 
an individual entity. CRC CARE Pty Ltd is a for-
profit proprietary Company limited by shares, 
incorporated and domiciled in Australia.

The functional and presentation currency of 
CRC CARE Pty Ltd is Australian dollars.

1 BASIS OF PREPARATION

In the Directors' opinion, the Company is not a 
reporting entity since there are unlikely to exist 
users of the financial statements who are not 
able to command the preparation of reports 
tailored so as to satisfy specifically all of their 
information needs. This special purpose financial 
report has been prepared to meet the reporting 
requirements of the Corporations Act 2001.

The financial statements have been prepared 
in accordance with the recognition and 
measurement principles of all applicable 
Australian Accounting Standards and 
Interpretations issued by the Australian 
Accounting Standards Board and the 
Corporations Act 2001.

Historical cost convention

These financial statements have been prepared 
under the historical cost convention.

2 SUMMARY OF SIGNIFICANT ACCOUNTING 
POLICIES

(a) Going concern

The Company has a working capital deficiency 
of $40,712 at 30 June 2018 (2017: $56,317). 
Working capital is derived by deducting current 
liabilities from current assets. Notwithstanding 
the negative working capital position, the 
financial statements are prepared on a going 
concern basis as the Company expects to 
receive funding to continue its operations 
in accordance with Commonwealth and 
other Participants' funding agreements for at 

The accompanying notes form part of these financial statements.

The accompanying notes form part of these financial statements.
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minimum, 2 years. One of the current liabilities 
which is included in the working capital 
deficiency calculation is deferred revenue 
of $3,719,578 from contributions made not 
taken to revenue. One of the current assets 
is cash and cash equivalents of $5,824,280. 
The continuing viability of the Company and 
its ability to continue as a going concern and 
meet its debts and commitments as they fall 
due are dependent upon the Company being 
successful in:

i. receiving the continuing support of the 
Participants and the Commonwealth of 
Australia;

ii. negotiating additional funding; and

iii. achieving sufficient future cash flows to 
enable its obligations to be met.

The Directors believe that the Company 
will be successful in the above matters and, 
accordingly, have prepared the financial report 
on a going concern basis.

(b) Revenue and other income

Revenue is measured at the fair value of the 
consideration received or receivable. Amounts 
disclosed as revenue are net of returns, trade 
allowances, rebates and amounts collected on 
behalf of third parties.

The Company recognises revenue when the 
amount of revenue can be reliably measured, 
it is probable that future economic benefits 
will flow to the entity and specific criteria 
have been met for each of the Company's 
activities as described below. The Company 
bases its estimates on historical results, taking 
into consideration the type of customer, the 
type of transaction and the specifics of each 
arrangement.

Grant revenue

Grants from the government are recognised 
at their fair value where there is a reasonable 
assurance that the grant will be received and 
the Company will comply with all attached 
conditions.

Government grants relating to costs which 
have not yet been incurred are included in 
deferred revenue in current liabilities and are 
credited to the statement of comprehensive 
income in the period necessary to match 
them with the costs that they are intended to 
compensate.

Government grants relating to the purchase 
of property, plant and equipment are 
included in non-current liabilities as deferred 
revenue and are credited to the statement of 
comprehensive income over the expected lives 
of the related assets.

Participants' contributions

Contributions received in cash (recorded 
as deferred revenue on receipt - for further 
information refer note 12) and in-kind from 
the Participants during the financial year are 
applied to expenditure incurred in carrying 
out the affairs of the Company under the 
terms of the Participants Agreement between 
the Company and the entities who have 
undertaken to provide contributions to the 
Company (other than the Commonwealth of 
Australia).

Contributions received in-kind are recognised 
as detailed in note 2(c) and comprise material, 
labour and other costs, when sufficient 
documentation and information has been 
received to quantify the cost with reasonable 
certainty.

Contributions as detailed in note 14 are 
calculated on a cash basis for reporting 
purpose to Commonwealth of Australia.

(c) In-kind contributions

In-kind contributions of staff by research 
providers are valued in accordance with the 
Commonwealth Agreement, as per Table 1 of 
the Schedule 4 of the Agreement.

Non-staff in-kind contributions are valued on 
the following bases:

1. Buildings - a reasonable estimate of the 
commercial rental value related to the area 
and time period of occupation related to the 
activities of the Company.

2. Capital equipment - either an allocation 
of the replacement cost of the equipment 
apportioned over the proportion of the 
useful life utilized by the activities of the 
Company or an agreed value determined 
with reference to the cost of an equipment 
service from a commercial operator.

Office and laboratory accommodation is 
provided by the University of South Australia 
and the University of Newcastle as part of the 
Participants Agreement and are treated as in-
kind contributions.

Where a value cannot be readily obtained 
by applying the policy rules set out above, a 
Directors' valuation is used.

(d) Cash and cash equivalents

Cash and cash equivalents includes cash 
on hand, deposits held at call with financial 
institutions, other short-term, highly liquid 
investments with original maturities of three 
months or less that are readily convertible to 
known amounts of cash and which are subject 
to an insignificant risk of changes in value.

(e) Financial instruments 

Financial Assets

Financial assets relate to term deposits held 
to maturity with an original maturity of more 
than three months at the inception of the 
instrument.

Trade and receivables

Trade receivables are recognised initially 
at fair value and subsequently measured at 
amortised cost, less provision for doubtful 
debts. Trade receivables are due for settlement 
no more than 30 days.

Collectability of trade receivables is reviewed 
on an ongoing basis. Debts which are known to 
be uncollectible are written off. A provision for 
doubtful debts is used when there is objective 
evidence that the company will not be able 
to collect all amounts due according to the 
original terms of the receivables. The amount 
of the provision is the difference between the 
asset's carrying amount and the present value 
of estimated future cash flows, discounted at 
the original effective interest rate. The amount 
of the provision is recognised in the statement 
of comprehensive income.

(f) Impairment of assets

Assets that are subject to depreciation or 
amortisation are reviewed for impairment 
whenever events or changes in circumstances 
indicate that the carrying amount may not be 
recoverable. An impairment loss is recognised 
for the amount by which the asset's carrying 
amount exceeds its recoverable amount. The 
recoverable amount is the higher of an asset's 
fair value less costs to sell and value in use. For 
the purposes of assessing impairment, assets 
are grouped at the lowest levels for which 
there are separately identifiable cash flows 
(cash generating units).
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(g) Plant and equipment

Plant and equipment is stated at historical 
cost less depreciation. Historical cost includes 
expenditure that is directly attributable to the 
acquisition of the items.

Subsequent costs are included in the asset's 
carrying amount or recognised as a separate 
asset, as appropriate, only when it is probable 
that future economic benefits associated with 
the item will flow to the Company and the 
cost of the item can be measured reliably. The 
carrying amount of any component accounted 
for as a separate asset is derecognised when 
replaced.

Depreciation is calculated using the straight 
line method to allocate their cost or revalued 
amounts, net of their residual values, over their 
estimated useful lives.

Plant and equipment is depreciated over the 
useful life of 10 years.

The assets' residual values and useful lives are 
reviewed, and adjusted if appropriate, at the 
end of each reporting period.

An asset's carrying amount is written down 
immediately to its recoverable amount if the 
asset's carrying amount is greater than its 
estimated recoverable amount (note 2(f)).

Gains and losses on disposals are determined 
by comparing proceeds with carrying amount. 
These are included in profit or loss.

(h) Trade Creditors

All trade creditors unpaid as at the reporting 
date are recognised at the amount invoiced, 
net of any applicable taxes. The Company's 
policy is to pay trade creditors no more than 30 
days from the date of invoice.

(i) Employee benefits

i. Wages and salaries, annual leave and sick 
leave  
 
Liabilities for wages and salaries, including 
non-monetary benefits, accumulating 
sick leave and annual leave expected 
to be settled within 12 months of the 
reporting date are recognised in respect 
of employee's services up to the reporting 
date and are measured at the amounts 
expected to be paid when the liabilities are 
settled. 
 
Liabilities for non-accumulating sick leave 
are recognised when the leave is taken and 
measured at the rates paid or payable.

ii. Long service leave 
 
The liabilities for long service leave and 
annual leave are not expected to be settled 
wholly within 12 months after the end of 
the period in which the employees render 
the related service. They are therefore 
measured as the present value of expected 
future payments to be made in respect 
of services provided by employees up to 
the end of the reporting period using the 
projected unit credit method. Consideration 
is given to expected future wage and salary 
levels, experience of employee departures 
and periods of service. 
 
Expected future payments are discounted 
using market yields at the end of the 
reporting period of corporate bonds with 
terms and currencies that match, as closely 
as possible, the estimated future cash 
outflows. Remeasurements as a result of 
experience adjustments and changes in 
actuarial assumptions are recognised in 
profit or loss.

(j) Share capital

Ordinary shares are classified as equity. 
Incremental costs directly attributable to the 
issue of new shares or options are shown in 
equity as a deduction, net of tax, from the 
proceeds.

(k) Research expenditure

Research expenditure are recognised as 
incurred and consist of costs incurred as part 
of day to day research and development 
activities for research programs. The main 
items of expenditure are salaries, equipment, 
consumables and travel costs.

Salaries relate to research and non-research 
staff working directly on research programs. In 
some instances salary costs may be allocated 
between research expenditure and employee 
benefits when it is identified that time can be 
specifically attributed to research programs.

Equipment costs relate to expenses incurred 
in the procurement of equipment to 
assist directly with the research programs 
undertaken. Consumable and travel costs are 
incurred on an ongoing basis and relate to 
day to day expenses incurred as part of the 
research activities. Research expenditure is 
accounted for on an accrual basis.

(l) Income Tax

The income tax expense or revenue for the 
period is the tax payable/(receivable) on 
the current period's taxable income based 
on the notional income tax rate adjusted by 
changes in deferred tax assets and liabilities 
attributable to temporary differences between 
the tax bases of assets and liabilities and their 
carrying amounts in the financial statements, 
and to unused tax losses.

Deferred tax assets and liabilities are 
recognised for temporary differences at the 
tax rates expected to apply when the assets 
are recovered or liabilities are settled, based 
on those tax rates which are enacted or 
substantively enacted for each jurisdiction.

The relevant tax rates are applied to the 
cumulative amounts of deductible and taxable 
temporary differences to measure the deferred 
tax asset or liability. An exception is made for 
certain temporary differences arising from 
the initial recognition of an asset or a liability. 
No deferred tax asset or liability is recognised 
in relation to these temporary differences 
if they arose in a transaction, other than a 
business combination, that at the time of the 
transaction did not affect either accounting 
profit or taxable profit or loss. Deferred tax 
assets are recognised for deductible temporary 
differences and unused tax losses only if it is 
probable that future taxable amounts will be 
available to utilise those temporary differences 
and losses.

Current and deferred tax balances attributable 
to amounts recognised directly in equity are 
also recognised directly in equity.

(m) Comparative figures

When required by Accounting Standards, 
comparative figures have been adjusted to 
conform to changes in presentation for the 
current financial year.

(n) New Accounting Standards and 
Interpretations

None of the new standards and amendments 
to standards that are mandatory for the first 
time for the financial year beginning 1 July 
2017 affected any of the amounts recognised 
in the current period or any prior period and 
are not likely to affect future periods.

The Company has not elected to apply any 
pronouncements before their operative date 
in the annual reporting period beginning 1 
July 2017.
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2018 $ 2017 $
Education and training 837,761 128,730
Board expenses 251,740 261,633
Insurance premium 117,594 94,368
Compliance costs 61,228 57,574
Communication expenses 108,967 108,028
Other expenses 75,039 114,316
Relocation costs - 531
TOTAL OTHER EXPENSES 1,452,329 765,180

2018 $ 2017 $
Current tax expenses 33,144 29,603
Deferred tax expense - -
TOTAL INCOME TAX EXPENSE 33,144 29,603

5 OTHER EXPENSES

6 INCOME TAX EXPENSE

The majority of the education and training expenses relate to the cost of generating training fees of $984,453 (2017:$195,850) 

including Cleanup 2017 conference revenue of $888,338 (2017: revenue of $nil).

2018 $ 2017 $
CONTRIBUTIONS REVENUE
- Allocated contributions from Participants - Cash 8,003,242 5,456,046
- Allocated contributions from Participants - in-kind 10,651,342 8,849,507
TOTAL CONTRIBUTIONS REVENUE 18,654,584 14,305,553

OTHER REVENUE
- Interest received 63,135 25,442
- Training fees 984,453 195,850
- Other income 151,783 291,455
- Grant income 54,380 45,011
Total other revenue 1,253,751 557,758
TOTAL REVENUE 19,908,335 14,863,311

4 REVENUE AND OTHER INCOME

3 CRITICAL ACCOUNTING ESTIMATES AND 
JUDGEMENTS

The preparation of financial statements requires 
the use of certain critical accounting estimates. 
It also requires management to exercise its 
judgement in the process of applying the 
Company's accounting policies. Estimates and 
judgements are continually evaluated and are 
based on historical experience and other factors, 
including expectation of future events that 
may have a financial impact on the entity and 
that are believed to be reasonable under the 
circumstances.

The areas involving a higher degree of 
judgement or complexity, or areas where 
assumptions or estimates are significant to the 
financial statements are detailed below.

Key estimates - In-kind contributions

Staff contributions are valued in accordance 
with guidelines and the multiplier set by the 
Commonwealth of Australia and as detailed in 
note 2(c). The actual time recorded on project 
work requires a certain level of estimate and 
judgement by project leaders. In applying that 
judgement, consideration is given to project 
budgets and agreements, as set out and 
approved by Participants and the Company.

The capital and equipment rates and useful lives 
used for contributions are based on estimations 
and agreements as calculated by project 
Participants and the Company. Valuations are 
generally based on estimates of the percentage 
utilisation of capital and equipment depreciation 
directly related to project output.

The Company believes that the estimates and 
assumptions in relation to in-kind contributions 
result in recognition of amounts that represent 
the fair value of contributions received.
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2018 $ 2017 $
CURRENT
Trade receivables 515,037 808,985
Provision for impairment - (5,500)
TOTAL CURRENT TRADE AND OTHER RECEIVABLES 515,037 803,485

2018 $ 2017 $
CURRENT
Trade payables 875,911 1,291,020
Prepayments related to Mine Rehabilitation Trust Fund 61,435 -
Other payables 36,833 40,507
TOTAL TRADE AND OTHER PAYABLES 974,179 1,331,527

2018 $ 2017 $
PLANT AND EQUIPMENT 
At cost 191,191 191,191
Accumulated depreciation & impairment (84,815) (35,230)
NET BOOK AMOUNT 106,376 155,961

PLANT AND EQUIPMENT TOTAL
YEAR ENDED 30 JUNE 2018
Opening balance 155,961 155,961
Depreciation expense (19,119) (19,119)
Impairment loss (30,466) (30,466)
Balance at the end of the year 106,376 106,376

YEAR ENDED 30 JUNE 2017
Opening balance 305,113 305,113
Additions 47,689 47,689
Disposals (181,838) (181,838)
Depreciation charge (15,003) (15,003)
Balance at the end of the year 155,961 155,961

8 TRADE AND OTHER RECEIVABLES

10 TRADE AND OTHER PAYABLES

9 PROPERTY, PLANT AND EQUIPMENT

2018 $ 2017 $
CURRENT
Provision for employee entitlements 205,397 86,466

11 EMPLOYEE BENEFITS

The leave obligations cover the Company's liability for long service leave and annual leave. The current provision for employee benefits includes 
accrued annual leave and long service leave. Long service leave covers all unconditional entitlements where employees have completed the 
required period of service and also those where employees are entitled to pro-rata payments in certain circumstances. The entire amount of the 
provision of $205,397 (2017: $86,466) is presented as current, since the Company does not have an unconditional right to defer settlement for any 
of these obligations. However, based on past experience, the Company does not expect all employees to take the full amount of accrued leave or 
require payment within the next 12 months.

(a) Movements in carrying amounts of property, plant and equipment

Movement in the carrying amounts for each class of property, plant and equipment between the beginning and the end of the current financial year:

2018 $ 2017 $
Cash on hand 36 53
Cash at bank 1,510,753 223,561
Cash management account 4,313,491 4,800,206
TOTAL CASH AND CASH EQUIVALENTS 5,824,280 5,023,820

7 CASH AND CASH EQUIVALENTS

Included in Cash and Cash Equivalents $61,435 of cash restricted for use with respect to Mine Rehabilitation Trust Fund, refer to note 10.
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2018 $ 2017 $
CURRENT
Contributions from Commonwealth and Participants 3,666,578 3,497,750
Other deferred revenue 53,000 362,990
TOTAL DEFERRED REVENUE 3,719,578 3,860,740

(a) Movement in ordinary share capital

Ordinary shares entitle the holder to receive notice of and to attend and vote at all general meetings of the Company. On a show of hands, a 
member is entitled to one vote. On a poll, the number of votes is in proportion to the total level of contribution to CRC CARE Pty Ltd, as of the 
financial year prior to which the vote is taken.

If the Company is wound up, any assets remaining after payments of the debts and liabilities of the Company, inclusive of intellectual property, will 
be divided amongst Participants proportionate to their contributed percentage as at the date of the division of assets.

12 DEFERRED REVENUE

As per the accounting policy in note 2, contributions from the Commonwealth of Australia and Participants (both cash and in-kind) are treated as 
deferred revenue until matched against expenditure in the course of the Company's activities.

In the event of a wind up of the Company, any deferred revenue not matched against expenditure is required to be returned to the Commonwealth 
of Australia and individual Participants in accordance with the terms of the Agreements.

Deferred revenue arising from obligations to make contributions to the Company and not allocated to program expenses at balance date has been 
included as a current liability as it is anticipated that the relevant sum will be matched against expenditure during subsequent financial years.

13 ISSUED CAPITAL

2018 $ 2017 $
14 Ordinary shares fully paid (2017: 14) 14 14

2018 NO. 2017 NO.
At the beginning of the reporting period 14 14
At the end of the reporting period 14 14

14 PARTICIPANTS' CONTRIBUTIONS (CASH BASIS EX GST AS PER NOTE 2(C)) 

2018 $ 2017 $ CUMULATIVE 2005 TO 2016 $ TOTAL $
AGILENT TECHNOLOGIES AUSTRALIA PTY LTD
Cash contributions - - 25,000 25,000
In-kind contributions
- Salaries 78,500 40,000 - 118,500
- Other 166,667 162,000 559,870 888,537
TOTAL 245,167 202,000 584,870 1,032,037

ALCOA WORLD ALUMINA AUSTRALIA
Cash contributions - - 150,000 150,000
In-kind contributions
- Salaries - - 94,750 94,750
- Other - - - -
TOTAL - - 244,750 244,750

AUSTRALIAN INSTITUTE OF PETROLEUM
Cash contributions 250,000 250,000 2,450,000 2,950,000
In-kind contributions
- Salaries 112,000 111,952 638,547 862,499
- Other - - 55,385 55,385
TOTAL 362,000 361,952 3,143,932 3,867,884
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CHEMISTRY CENTRE, DEPARTMENT OF INDUSTRY AND RESOURCES (WESTERN AUSTRALIA)
Cash contributions 135,000 125,000 1,343,750 1,603,750
In-kind contributions
- Salaries 24,771 19,890 2,043,234 2,087,895
- Other - - 1,030,855 1,030,855
TOTAL 159,771 144,890 4,417,839 4,722,500

CH2MHILL AUSTRALIA PTY LTD
Cash contributions 15,000 15,000 135,000 165,000
In-kind contributions
- Salaries 18,480 - 24,982 43,462
- Other - - - -
TOTAL 33,480 15,000 159,982 208,462

COFFEY ENVIRONMENTS LTD
Cash contributions - - 90,000 90,000
In-kind contributions
- Salaries - - 38,850 38,850
- Other - - - -
TOTAL - - 128,850 128,850

CURTIN UNIVERSITY OF TECHNOLOGY
Cash contributions 150,000 150,000 1,513,100 1,813,100
In-kind contributions
- Salaries 251,439 - 3,379,735 3,631,174
- Other 37,628 - 251,251 288,879
TOTAL 439,067 150,000 5,144,086 5,733,153

DEPARTMENT OF DEFENCE
Cash contributions 2,800,980 2,912,718 27,751,284 33,464,982
In-kind contributions
- Salaries 278,000 200,000 489,330 967,330
- Other - 3,000 - 3,000
TOTAL 3,078,980 3,115,718  28,240,614 34,435,312

DEPARTMENT OF ENVIRONMENT REGULATION (WESTERN AUSTRALIA)
Cash contributions - - 2,068,444 2,068,444
In-kind contributions
- Salaries - - 342,312 342,312
- Other - - - -
TOTAL - - 2,410,756 2,410,756

ENVIRONMENT PROTECTION AUTHORITY (SOUTH AUSTRALIA)
Cash contributions 100,000 100,000 1,100,000 1,300,000
In-kind contributions
- Salaries 37,553 32,449 190,599 260,601
- Other - - - -
TOTAL 137,553 132,449 1,290,599 1,560,601

ENVIRONMENT PROTECTION AUTHORITY (VICTORIA)
Cash contributions 58,000 50,000 550,000 658,000
In-kind contributions
- Salaries 112,609 35,029 493,440 641,078
- Other - - 4,000 4,000
TOTAL 170,609 85,029 1,047,440 1,303,078

FIBRECELL PTY LTD
Cash contributions - - - -
In-kind contributions
- Salaries - - 80,000 80,000
- Other - - - -
TOTAL - - 80,000 80,000

14 PARTICIPANTS' CONTRIBUTIONS (CASH BASIS EX GST AS PER NOTE 2(C)) (CONTINUED)

CSIRO
Cash contributions - - - -
In-kind contributions
- Salaries 573,270 636,602 1,301,887 2,511,759
- Other - - - -
TOTAL 573,270 636,602 1,301,887 2,511,759

2018 $ 2017 $ CUMULATIVE 2005 TO 2016 $ TOTAL $
BHP
Cash contributions 453,695 535,681 5,333,782 6,323,463
In-kind contributions
- Salaries - - 1,402,924 1,402,924
- Other - - 366,600 366,600
TOTAL 453,695 535,681 7,103,306 8,092,987
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HLM ASIA GROUP LTD
Cash contributions 375,000 500,000 5,500,000 6,375,000
In-kind contributions
- Salaries 1,253,000 1,226,000  15,740,867 18,219,867
- Other - - - -
TOTAL 1,628,000  1,726,000  21,240,867 24,594,867

SOUTHERN CROSS UNIVERSITY
Cash contributions 150,000 100,000 1,075,000 1,325,000
In-kind contributions
- Salaries 778,815 998,500 4,773,992 6,551,307
- Other 501,856 613,648 4,094,628 5,210,132
TOTAL 1,430,671 1,712,148 9,943,620 13,086,439

RIO TINTO SERVICES
Cash contributions 50,000 50,000 550,000 650,000
In-kind contributions
- Salaries 9,625 - 416,568 426,193
- Other - - 44,629 44,629
TOTAL 59,625 50,000 1,011,197 1,120,822

THE UNIVERSITY OF QUEENSLAND
Cash contributions 150,000 150,000 1,350,000 1,650,000
In-kind contributions
- Salaries - - 3,811,083 3,811,083
- Other 21,575 37,500 4,391,563 4,450,638
TOTAL 171,575 187,500 9,552,646 9,911,721

UNIVERSITY OF SOUTH AUSTRALIA
Cash contributions 100,000 250,000 2,750,000 3,100,000
In-kind contributions
- Salaries 64,500 224,875 12,163,933 12,453,308
- Other 921,833 897,598 10,441,159 12,260,590
TOTAL 1,086,333 1,372,473  25,355,092 27,813,898

UNIVERSITY OF TECHNOLOGY, SYDNEY
Cash contributions 150,000 150,000 1,050,000 1,350,000
In-kind contributions
- Salaries 955,844 526,560 5,007,482 6,489,886
- Other 114,155 235,696 1,073,116 1,422,967
TOTAL 1,219,999 912,256 7,130,598 9,262,853

2018 $ 2017 $ CUMULATIVE 2005 TO 2016 $ TOTAL $
GHD PTY LTD
Cash contributions 23,000 20,000 466,227 509,227
In-kind contributions
- Salaries - 37,468 405,972 443,440
- Other - - 1,606 1,606
TOTAL  23,000 57,468 873,805 954,273

JAMES COOK UNIVERSITY
Cash contributions - - 300,000 300,000
In-kind contributions
- Salaries - - 352,038 352,038
- Other - - - -
TOTAL - - 652,038 652,038

VERUTEK
Cash contributions - - 37,312 37,312
In-kind contributions
- Salaries - 15,000 15,000
- Other - - - -
TOTAL - - 52,312 52,312

VICTORIAN URBAN DEVELOPMENT AUTHORITY (VICURBAN)
Cash contributions - - 120,000 120,000
In-kind contributions
- Salaries - - - -
- Other - - - -
TOTAL - - 120,000 120,000
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QUEENSLAND DEPARTMENT OF ENVIRONMENT AND RESOURCE MANAGEMENT
Cash contributions - - 1,493,088 1,493,088
In-kind contributions
- Salaries - - 2,290,794 2,290,794
- Other - - 1,654,436 1,654,436
TOTAL - - 5,438,318 5,438,318

OTHER COMMONWEALTH (THIRD PARTY)
Cash contributions - - 213,615 213,615
In-kind contributions
- Salaries - - - -
- Other - - - -
TOTAL - - 213,615 213,615

SCHOLARSHIP SUPPORT (THIRD PARTY)
Cash contributions - - - -
In-kind contributions
- Salaries - - 233,750 233,750
- Other - - - -
TOTAL - - 233,750 233,750

NATIONAL MEASUREMENT INSTITUTE (NMI)
Cash contributions - - - -
In-kind contributions
- Salaries 349,753 373,272 1,618,183 2,341,208
- Other 66,190 62,968 270,239 399,397
TOTAL 415,943 436,240 1,888,422 2,740,605

HORT RESOURCES (THIRD PARTY)
Cash contributions - - - -
In-kind contributions
- Salaries - - 6,400 6,400
- Other - - 25,000 25,000
TOTAL - - 31,400 31,400

LAASE & RUMBAUGH (THIRD PARTY)
Cash contributions - - - -
In-kind contributions
- Salaries - - - -
- Other - - 10,400 10,400
TOTAL - - 10,400 10,400

JBS&G (SOIL & GROUNDWATER)
Cash contributions - - 87,500 87,500
In-kind contributions
- Salaries - - - -
- Other - - - -
TOTAL - - 87,500 87,500

CAPITAL TECHNIC GROUP PTY LTD.
Cash contributions - - 160,000 160,000
In-kind contributions
- Salaries - - 8,000 8,000
- Other - - - -
TOTAL - - 168,000 168,000

OTHER (THIRD PARTY)
Cash contributions 910,413 - 34,780 945,193
In-kind contributions
- Salaries - - 53,550 53,550
- Other - - - -
TOTAL 910,413 - 88,330 998,743

MOBIL AUSTRALIA (THIRD PARTY)
Cash contributions - - 1,617,103 1,617,103
In-kind contributions
- Salaries - - - -
- Other - - - -
TOTAL - - 1,617,103 1,617,103

14 PARTICIPANTS' CONTRIBUTIONS (CASH BASIS EX GST AS PER NOTE 2(C)) (CONTINUED)

2018 $ 2017 $ CUMULATIVE 2005 TO 2016 $ TOTAL $
CHEVRON AUSTRALIA
Cash contributions 50,000 50,000 330,000 430,000
In-kind contributions
- Salaries - - 7,950 7,950
- Other - - - -
TOTAL 50,000 50,000 337,950 437,950
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UNIVERSITY OF WESTERN SYDNEY
Cash contributions 50,000 50,000 150,000 250,000
In-kind contributions
- Salaries 48,408 87,411 247,379 383,198
- Other 41,600 41,600 302,875 386,075
TOTAL 140,008 179,011 700,254 1,019,273

2018 $ 2017 $ CUMULATIVE 2005 TO 2016 $ TOTAL $
WORSLEY ALUMINA PTY LTD
Cash contributions - - 150,000 150,000
In-kind contributions
- Salaries - - 13,500 13,500
- Other - - - -
TOTAL - - 163,500 163,500

RMIT UNIVERSITY
Cash contributions 100,000 100,000 200,000 400,000
In-kind contributions
- Salaries 262,925 105,500 131,000 499,425
- Other 12,173 10,000 42,500 64,673
TOTAL 375,098 215,500 373,500 964,098

UNIVERSITY OF NEWCASTLE
Cash contributions 250,000 250,000 437,500 937,500
In-kind contributions
- Salaries 1,106,225 1,248,291 1,529,032 3,883,548
- Other 2,451,948 881,700 1,125,120 4,458,768
TOTAL 3,808,173 2,379,991 3,091,652 9,279,816

ACLCA
Cash contributions - - 10,000 10,000
In-kind contributions
- Salaries - - - -
- Other - - - -
TOTAL - - 10,000 10,000

PACIFIC ENVIRONMENT
Cash contributions - - - -
In-kind contributions
- Salaries - - 18,000 18,000
- Other - - - -
TOTAL - - 18,000 18,000

MASTER BUILDERS AUSTRALIA
Cash contributions 10,000 10,000 10,000 30,000
In-kind contributions
- Salaries - - - -
- Other - - - -
TOTAL 10,000 10,000 10,000 30,000 

TOTAL COMMONWEALTH CONTRIBUTIONS
2,331,000 2,639,000 48,905,000 53,875,000

TOTAL CONTRIBUTIONS
Cash contributions 8,662,088 8,457,399 109,507,485 126,626,884
In-kind contributions
- Salaries 6,315,717 5,903,798 59,365,063 71,584,579
- Other 4,335,625 2,945,710 25,745,232 33,026,567
TOTAL 19,313,430 17,306,907 194,617,780 231,238,117
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2018 $ 2017 $
REMUNERATION OF THE AUDITOR FOR:
- auditing the financial statements 24,500 44,319

2018 $ 2017 $
(OUTSTANDING)
Payable within 1 year 5,429,074 5,625,870
Payable greater than 1 year but less than 5 years 2,105,978 1,352,123
TOTAL COMMITMENTS 7,535,052 6,977,993

15 REMUNERATION OF AUDITORS

At balance date the entity had the following commitments for 
expenditure:

• Funding obligations in relation to the appointment of research staff to 
address research areas that are relevant to the Company's obligations 
under the terms of the Commonwealth Agreement. The sum of the cash 
obligations is $3,794,162 (2017: $4,053,212).

• Non-staff component of Research projects to the extent of cash 
$3,075,994 (2017: $2,125,695) subject to satisfactory performance as 
evaluated on a 3 monthly basis.

• Funding obligations for the secondment of employees to provide 
services to the company for the period to 30 June 2020. The total sum of 
the obligations are $664,896 (2017: $814,836).

17 CONTINGENCIES

CRC CARE Pty Ltd had the following contingent liabilities at the end of 
the reporting period:

Under the terms of the Participants Agreement entered into by the 
Company on 6 July 2011, certain Participants, who are not shareholders 
of the Company, have agreed to make defined contributions (both cash 
and in-kind) to the Company in return for an interest in any intellectual 
property and income from commercialisation arising from the projects to 
which the Company applied the relevant contributions.

At balance date, the interest of Participants, other than shareholders, 
in any intellectual property and income from commercialisation arising 
from projects funded by the Company is calculated to be 16.06% (2017: 
16.06%) based on total contributions, both cash and in-kind, from the 
inception of CRC CARE in 2005

18 RELATED PARTY TRANSACTIONS

(a) Research and consultancy services

The Company engaged related parties that are either shareholders and/
or Participants to carry out research activities funded by the Company.

The Company also, on occasion engages related parties to provide 
consultancy services to the Company.

The Company's commitments in relation to research and consultancy 
services provided or to be provided by Participants are included in note 16.

(b) Management services

Subsequent to the move of operations of CRC CARE to the University 
of Newcastle, the Managing Director is engaged via a secondment 
agreement from the University of Newcastle, a Participant. The 
agreement provides for the Managing Director to act as the Founding 

16 COMMITMENTS FOR EXPENDITURE
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21 CASH FLOW INFORMATION

(a) Reconciliation of net cash flows from operating activities to operating profit after income tax

22 STATUTORY INFORMATION

The registered office and principal place of business of the company is:

CRC CARE Pty Ltd  
ATC Building   
University of Newcastle  
Callaghan NSW 2308

2018 $ 2017 $
Profit after income tax - -
Depreciation 19,119 15,003
Impairment of assets 30,467 -
Change in operating assets and liabilities:
- decrease/(increase) in trade and other receivables 288,448 (516,572)
- decrease/(increase) in other current assets 192,872 (298,697)
- (decrease)/increase in payables (365,523) 701,873
- increase/(decrease) in provisions 84,951 (275)
- (decrease)/increase in accrued expenses 691,288 648,487
- increase in deferred revenue (141,162) 3,236,395
CASHFLOWS FROM OPERATIONS 800,460 3,786,214

Director of the Global Centre for Environmental Remediation ("GCER") 
for 20% of his time. The balance of the Managing Director's time remains 
dedicated to the Company.

The Company has appropriate governance protocols and appropriate 
delegation of operational duties to deal with this relationship.

(c) In-kind transactions

The Company receives in-kind contributions, both staff and non-staff 
from Participants and applies these contributions to assist related parties 
to carry out research contracts entered into with the Company. During 
the year ended 30 June 2018 staff and non-staff in-kind contributions 
from Participants totalled $10,651,342 (2017: $8,849,507).

19 SUBSEQUENT EVENTS

No matter or circumstances has occurred subsequent to year end that 
has significantly affected, or may significantly affect, the operations of 
the Company, the results of those operations or the state of affairs of the 
Company or economic entity in subsequent financial years.

20 ECONOMIC DEPENDENCY AND CONTINUANCE OF OPERATIONS

The Company depends upon continued support from Participants and the 
Commonwealth of Australia for its ongoing operations. During the period 
ending 30 June 2018 approximately 73% (2017: 69%) of the Company's 
cash contributions of $8,662,088 (2017: $8,457,399) was sourced from 
Participants and 27% (2017: 31%) from the Commonwealth of Australia.
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  65 to 77 Corporations Act 
2001
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Corporations Act 2001

Corporations 
Regulations 2001

Auditor's Responsibilities for the Audit of the Financial Report
Corporations Act 2001

Code of Ethics for 
Professional Accountants

Corporations Act 2001

Corporations Act 2001

ms and does not 

www.pkf.com.au

Sydney
Level 8, 1 O’Connell Street
Sydney NSW 2000 Australia   
GPO Box 5446 Sydney NSW 2001 
p +61 2 8346 6000   
f +61 2 8346 6099

PKF(NS) Audit & Assurance Limited 
Partnership
ABN 91 850 861 839

Liability limited by a scheme 
approved under Professional 
Standards Legislation

Newcastle
755 Hunter Street   
Newcastle West NSW 2302 Australia   
PO Box 2368 Dangar NSW 2309
p +61 2 4962 2688 
f +61 2 4962 3245
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Corporations Act 2001



CRC CARE PARTNERS

Agilent Technologies Australia Pty Ltd

Australian Contaminated Land Consultants  
Association Incorporated

Australian Institute of Petroleum Ltd

BHP

CH2M HILL Australia Pty Ltd

ChemCentre (WA)

Chevron Australia Pty Ltd

CSIRO

Curtin University

Department of Defence

Department of Environment and Resource  
Management (Queensland)

Department of Industry, Innovation and Science – National  
Measurement Institute

Environment Protection Authority (SA)

Environment Protection Authority (Victoria)

EthicalChem

FibreCell Australia Pty Ltd

GHD Pty Ltd

HLM Asia Group Limited

JBS&G Pty Ltd

Master Builders Australia

Royal Melbourne Institute of Technology (RMIT)

Southern Cross University
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