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In 2021–22, the crcCARE entered a new phase in providing 
industry and government with science and policy guidance. 
crcCARE is now an independent, end-user-funded centre 
of excellence, established on 3 November 2021. The centre 
aims to continue the work of the Cooperative Research 
Centre for Contamination Assessment and Remediation of 
the Environment (CRC CARE), which operated from 2005 to 
2021 under the Australian Government’s CRC Program. 

S U M M A R Y

Cooperative Research Centre for 
Contamination Assessment and 
Remediation of the Environment 
(CRC CARE) established

2005–2011
Second round of Australian 
Government funding for 
CRC CARE

2011–2020
CRC CARE funded for 
an additional year

2020–2021
New, end-user-funded 
crcCARE established

NOV 2021
Research projects 
commence

JAN 2022

B E N E F I T S  T O  E N D - U S E R S

$5 BILLION PER YEAR2022
Australia’s remediation industry has grown exponentially

$300 MILLION PER YEAR2005

In light of crcCARE’s shift in direction, 
including an increased emphasis 
on end-user collaboration and 
commercialising research outcomes, 
we have developed a more modern 
brand, including a new website  
(www.crccare.com). In addition, the 
new governance arrangements reflect 
the transition to a leaner structure, 
including a smaller management 
team and a skills-based Board.

Many organisations worked closely 
with the new management team to 
ensure the establishment of crcCARE. 
The new centre will strengthen existing 
and forge new partnerships, providing 
unprecedented opportunities to 

scale up research to clean up the 
environment and apply knowledge  
to commercial uses.

As well as helping industry,  
end-users and partners to solve 
critical contamination challenges,  
crcCARE’s research contributes  
to global sustainable development 
goals. Research highlights over the 
past year include:

• analyses to detect, characterise, 
visualise and map microplastics in 
backyard soil samples, showing they 
are commonly present even after 
seven or more years of degradation

http://www.crccare.com


4

• a project to modify the naturally 
adsorbent properties of a 
clay, halloysite, to increase the 
take-up of greenhouse gases, 
particularly methane, from cattle

• a new approach, called pfasCARE™, 
that combines ultrasound 
technology with electrochemical 
clean-up processes to increase 
the efficiency of breaking 
down per-and polyfluorinated 
alkyl substances (PFAS)

• investigations into how PFAS in 
the groundwater surrounding 
BHP sites in Western Australia 
affects underground organisms

• assessing the toxicity, potential for 
build-up in an organism’s body over 
time, and trans-generational effects 
of PFAS-replacement chemicals

• developing a new tool, called 
probeCARE™, to monitor 
water quality and help farmers 
determine the amount of fertiliser 
to add to irrigation water

• the development of other industry-
focussed online tools, including 
riskCARE™, infoCARE™, rankCARE™, 
to join other online crcCARE tools, 
including mineCARE™ sand irCARE™ 

• developing a new system of 
probes to monitor volatile 
organic compounds in soil vapour 
and groundwater remotely

• further distributing consistent 
national guidelines for 
remediation and management 
of sites through the National 
Remediation Framework

• investigating the impacts of 
bushfires on the structural 
characteristics of asbestos

• determining the environmental 
concentrations of, and the risks 
relating to, jet fuel additives near 
Australian Defence Force sites.

Educating students and managers 
in the contamination and remediation 
industry has been a core activity of 
the centre, with crcCARE continuing 
to build the capacity of industry 
managers. In 2021–22, over 550 
environmental professionals 
participated in training workshops, 
masterclasses, webinars and self-
paced online courses. In addition to 
training events, crcCARE continues 
to manage the biennial International 
CleanUp Conference, held in Adelaide 
in September 2022, bringing together 
more than 500 contamination 
remediation experts from over 30 
countries. The centre is expanding its 
presence overseas, participating in 

virtual events in Canada, Germany, 
Greece, India, Peru, Italy and the 
United States, and collaborating on 
training and research in Malaysia.

The centre continues to contribute 
to the next generation of experts 
by supporting numerous PhD 
students, with three PhD students 
completing their theses in 2021–22, 
eight submitting their theses, and 
two continuing their PhD studies.

Over the past year, crcCARE 
produced a substantial volume of 
peer-reviewed and other publications, 
contributing to the growing body 
of knowledge on contaminated 
land assessment, remediation 
and monitoring.

As part of our communication  
activities, we regularly distribute 
media releases about our research 
and over the past year discussed 
topics including chemical 
contamination, reducing methane 
emissions, and reducing plastic in 
gardens. The centre also maintains 
an active presence on social media, 
including Twitter, Facebook and 
LinkedIn. Subjects promoted through 
our social media channels have 
included peer-reviewed research 
publications and results highlighted 
in media releases, CRC awards, 
competitions, conferences, workshops, 

webinars and other events, and job 
and scholarship opportunities.

Since the launch of the original CRC 
CARE in 2005, Australia’s remediation 
industry has grown exponentially – 
from around $300 million per year in 
2005 to more than $5 billion per year 
today. A significant portion of this 
growth is linked directly to the centre’s 
activities over the past 16 years.

The sector has grown in maturity 
and acceptance of the problem of 
contamination. Today, the impacts of 
contamination on the environment, 
human health and property values, 
and on society more generally, are 
openly discussed. As a result, there 
is more effort to prevent further 
contamination and more investment 
in solutions. That’s what we have 
always aimed to support, and it is 
what the new crcCARE is all about.

Watch Laureate Professor  
Ravi Naidu, Managing Director 
and CEO of crcCARE, describe 
what crcCARE does.

https://www.youtube.com/embed/oyig4LLpJLU?feature=oembed


5

In 2022, the crcCARE entered a new phase in providing 
industry and government with science and policy guidance.

The evolution from a centre funded 
jointly by the Australian Government 
CRC Program and end users to one 
funded entirely by end users – from 
both industry and government – 
represents the ultimate success for 
a CRC. The CRC program acts as an 
incubator for technology and research, 
with the establishment of strong 
links between industry, government 
and universities leading to self-
sustaining partnerships that produce 
knowledge, tools and qualified 
people skilled and credentialled 
in the CRC’s area of expertise.

It is early days for the new crcCARE, 
and we face a new horizon. 

The new governance arrangements 
reflect the transition to a leaner 
structure, including a smaller 
management team and a skills-based 
Board. The leadership team is settled 
and has successfully closed out all 
projects from the old CRC CARE.

While we will continue to see crcCARE 
deliver excellence, it will be more 
targeted towards industry and 
government end users, with enhanced 
opportunities to commercialise 
the products we develop. We will 
provide the private sector with 

access to intellectual property 
on a fee-for-service basis, which 
will leverage funding for research 
programs and policy work. This 
aims to increase the impact of 
crcCARE and improve outcomes 
for the businesses and regulatory 
jurisdictions that put our research 
and methodologies into practice.

While the funding and governance 
arrangements have changed, 
other aspects are similar. 

Our focus continues to be on research 
that benefits industry, government 
and other end-users that require 
advice on contaminated site 
remediation and assessment research, 
policy and application. We will 
continue to be a trusted, independent 
broker of expert knowledge.

It is a testament to our work over 
the past 16 years that most of CRC 
CARE’s major partners – including the 
Department of Defence and BHP – 
have continued their support for the 
centre, committing to an additional 
10 years of funding. We were also 
very pleased to welcome several new 
partners from the water industry, via 
several municipal water corporations, 
key among them. These end users 

From 2005 to 2021, the Australian 
Government and industry partners 
funded the Cooperative Research 
Centre for Contamination Assessment 
and Remediation of the Environment 
(CRC CARE). Its unique activities 
over 16 years underpinned a 
national shift to a more effective 
and affordable risk-based approach 
to managing contaminated sites. 

While the government funding has 
come to an end, the work required 
to assess and remedy contaminated 
sites remains.

In November 2021, the new, end-user-
funded crcCARE was established, 
with projects commencing in 
January 2022. I am honoured to 
have been appointed to the role of 
Chairman of crcCARE in its first year 
of operation, and I am pleased to 
present the first Annual Report of 
the new incarnation of the centre. 
I’d also like to congratulate the 
Immediate Past Chairman, Dr Paul 
Vogel, for overseeing the transition 
to an independent, end-user-funded 
science centre of excellence.

C H A I R M A N ’ S  F O R E W O R D
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are providing challenging projects 
that seek innovative solutions for the 
assessment, risk characterisation and 
remediation of contaminated sites.

The centre remains active in 
educating PhD students. World-class 
education activities and outcomes 
continue in partnership with the 
University of Newcastle, which 
also continues to provide space 
for the crcCARE’s headquarters.

Our International CleanUp 
Conferences are acknowledged 
by industry worldwide and 
attract delegates to Australia to 
share expertise. These and other 
communication and engagement 
activities will continue.

The centre continues to attract 
awards for its world-class work. For 
example, the Managing Director and 
CEO of crcCARE, Laureate Professor 
Ravi Naidu, has been elected Chair 
of the International Network on 
Soil Pollution (INSOP). INSOP, set 
up by the United Nations Food and 
Agriculture Organization, brings 
together soils and contamination 
science experts from around the 
world to scale up global efforts to 
prevent food-growing soils and human 
food being polluted by chemicals, 
fertilisers, plastics and other toxins, 
with the goal of zero pollution. Ravi’s 

leadership of a global initiative that 
helps countries strengthen their 
laws, codes of practice and technical 
skills recognises and reinforces the 
quality of the crcCARE’s work. 

At the House of Commons in London, 
Ravi received India’s Pravasi 
Bharatiya Samman Award, the highest 
honour conferred to a non-Indian 
resident or person of Indian origin. 
The award recognised his outstanding 
achievements and global leadership 
in the field of environmental research.

Ravi also was named Australia’s top 
environmental scientist in Research.
com’s inaugural Top Scientists list. 
This placed him in the list’s top 60 
environmental scientists globally. 
He was also in the top 15 nationally 
for chemistry. The lists also featured 
numerous other researchers 
currently or previously involved 
in crcCARE’s research, including 
Professor Shaobin Wang from the 
University of Adelaide, who was 
Australia’s top scientist in chemistry. 

I’d like to congratulate Ravi for 
his tireless efforts and leadership 
in bringing along our partners to 
enable the establishment of the new 
crcCARE, and I commend all staff 
for their support and significant 
achievements over the past year. 

The contributions of all those 
involved in crcCARE have put in 
place mechanisms to contribute 
to an innovative, prosperous, 
healthy and clean Australia.

Sean Edwards  |  Chairman  |  crcCARE

https://www.fao.org/global-soil-partnership/insop/en/
https://research.com/scientists-rankings/environmental-sciences/au
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The past year has been extraordinarily busy. We prepared 
and delivered the CRC CARE’s exit report to the Australian 
Government’s CRC Program; we worked diligently to ensure 
that the CRC could continue as a centre of excellence; and 
we launched the new crcCARE. 

Partnerships and 
commercialisation
Many organisations worked closely 
with the new management team to 
ensure the establishment of crcCARE.

Our commitment to continuing the 
centre’s research was driven by 
requests for us to continue from the 
users of the knowledge, tools and 
advice resulting from our work. Our 
end users respect and support our 
efforts to deliver solutions, provide 
guidance and develop technology 
for the remediation of contaminated 
sites. It was gratifying to receive 
such positive feedback from end 
users, their ideas for projects, and 
their funding contributions.

Our ability to obtain end-user support 
to continue as an independent centre 
of excellence represents a win for the 
nation. The new centre will strengthen 
existing and forge new partnerships, 
providing unprecedented 
opportunities to scale up research to 
clean up the environment and apply 
knowledge to commercial uses.

Research plans and 
achievements
An enhanced commercial focus 
is the underlying driver of the 
new crcCARE’s research. Our 
research provides guidance for the 
contamination remediation industry. 
During the first few months of the 
centre’s new life, we have worked 
on new tools and technologies, 
such as for remote monitoring of 
contaminants. One of the new centre’s 
core goals is to commercialise and 
scale up these types of solutions. 

For example, we are developing new 
products that capture volatile organic 
compounds (VOCs). This work includes 
a project, funded by Australian 
mining firm Latin Resources Limited, 
addressing emissions from animals 
(such as cow burps) using a clay 
material and other mineral products 
to capture and use greenhouse 
gases. This research contributes 
to large-scale methane emission 
reductions in the cattle industry.

Researchers at crcCARE are 
investigating new approaches 
for identifying and quantifying 
microplastics in soil and water. 

We have been fortunate to have 
the continuing support of many of 
the major end-user partners from 
the former CRC CARE. We also have 
several new partners. The combined 
support from these organisations 
was crucial to our continuation into 
the next phase of crcCARE, which 
was established in November 2021.

The establishment of the new centre 
of excellence is, to me, one of our 
most outstanding achievements. It 
enables us, with guidance from the 
Board and the management team, 
to continue delivering excellence 
in research, industry training, 
education and research use.

Looking back, CRC CARE operated 
from 2005 to 2021 under the 
Australian Government’s CRC 
Program. This included an initial 
term from 2005 to 2011, followed 

by a successful bid to continue for 
a further nine years. These terms 
were extended by one year due to 
the impact of COVID-19 on a few 
remaining milestones, which we 
completed at the end of June 2021. 

A summary of CRC CARE’s 
achievements is available in our  
2020–21 Annual Report, the final 
report under the CRC Program. 
To cite just one example of our 
influence to date, CRC CARE’s health 
screening levels for total petroleum 
hydrocarbons (TPH) were adopted into 
the National Environment Protection 
(Assessment of Site Contamination) 
Measure. According to the National 
Environment Protection Council, this 
delivered significant cost benefits to 
the assessment of sites contaminated 
by TPH, which until then cost 
Australia up to $0.7 billion annually. 

M A N A G I N G  D I R E C T O R ’ S  S U M M A R Y

https://crccare.com/annual-reports-2/
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Knowledge developed over the past 
year includes an understanding 
of how tiny particles of plastic 
move from soils into plants.

Our work continues on per-and 
polyfluorinated alkyl substances 
(PFAS), with our researchers recently 
demonstrating that the behaviour 
of PFAS in soils can vary depending 
on the soil type, contributing to an 
understanding of PFAS immobilisation. 
We have also commenced a study 
demonstrating how PFAS can be 
mobilised by matCARE™, a cost-
effective and sustainable product 
developed through modifying natural 
clay material. Similarly, a study on 
a nanoparticle slurry of matCARE 
(nano-matCARE™) has shown its 
ability to remediate contaminated 
groundwater and safely lock up PFAS 
molecules in contaminated concrete.

We continue our leadership of the 
National Remediation Framework 
(NRF), which standardises 
remediation approaches across 
Australia. Our guidelines, which 
constitute this framework, continue 
to be adopted by the remediation 
industry. Following the launch in 
mid-2020 of our independent, 
user-friendly website, the 25 NRF 
guidelines and 50 associated 
reports associated have been 
downloaded more than 97,000 times.

Other projects underway include:

• investigating the impacts of 
bushfires on the structural 
characteristics of asbestos

• technology for the long-term 
monitoring of VOCs in soil vapour

• assessing daphnids as a surrogate 
for determining the toxicity of 
weathered hydrocarbons

• developing an in-situ bioreactor

• studying groundwater-PFAS-
stygofauna toxicity interactions

• prioritising jet fuel additives for 
assessment of potential risks.

Some of these projects are described 
in more detail in the research section 
of the Annual Report.

Education, training 
and engagement
Over the past 16 years, CRC CARE has 
been an exceptional capacity builder. 
We supervised 160 PhD students and 
trained nearly 10,000 environmental 
managers in the contaminated site 
assessment and remediation domain.

While the new centre has less capacity 
to supervise PhDs, we continue 
contributing to the next generation 
of experts. We supported numerous 
PhD students in 2021–22, with 11 
scholars completing or submitting 
their theses. Congratulations to all 
those who have completed their PhDs, 
and to those students continuing their 
PhDs with the centre – including two 
supported by Latin Resources and 
two by analytical instrumentation 
company Agilent Technologies.

In addition to educating students, 
crcCARE builds the capacity of 
industry managers. Over the past 
year, more than 500 environmental 
professionals have taken part in 
training events, including workshops, 
masterclasses, webinars, and 
self-paced online courses. 

Communication activities enhance 
our engagement with students, 
industry experts and partners, and 
the visibility of our work in the wider 
community. We have distributed 
media releases about our research, 
including thought-leader pieces on 
the impact of climate change on 
contaminants, and published or 
contributed to other media stories.

An important part of our engagement 
with industry is the biennial 
International CleanUp Conference, 
which brings together experts from 
dozens of countries to discuss the 
latest challenges and solutions to 
contamination risks and remediation. 
I initiated the CleanUp conference 
series in 1996, before CRC CARE’s 
establishment, and the events have 
grown in stature steadily ever since. 
The CleanUp Conference in Adelaide 
in 2022 follows a hiatus during 
the COVID-19 pandemic. crcCARE 
has taken CleanUp conferences 
to the world, with another Global 
CleanUp Congress in 2022, this 
time in Kuala Lumpur, Malaysia.

https://www.remediationframework.com.au/
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Staff awards and recognition
I appreciate what the crcCARE team 
has achieved over the past year. The 
establishment of the new centre is 
in no small part a reflection of the 
vital contributions from our staff.

Our staff have also enjoyed global 
recognition. For example, crcCARE 
researcher Dr Bhaba Biswas was 
awarded the prestigious Alexander 
von Humboldt Fellowship. This 
recognition is for Bhaba’s applied 
research on modified clay minerals 
and their use in removing mixed 
pollutants from soils. Hosted by the 
Institute for Geography and Geology, 
University of Greifswald, Germany, 
Bhaba is undertaking his fellowship 
at the crcCARE-supported Global 
Centre for Environmental Remediation 
(GCER) at the University of Newcastle.

As mentioned in the Chairman’s 
foreword, Research.com’s inaugural 
Top Scientists list featured numerous 
researchers currently or previously 
involved in the centre. I congratulate 
former crcCARE researcher Professor 
Shaobin Wang (University of 
Adelaide), who was rated the top 
scientist in Australia (and in the top 
85 globally) in the field of chemistry. 

These awards and recognition 
underscore the exceptional quality 
of research performed by crcCARE.

Facing challenges
The new centre must ensure we 
have continued support from 
partners. In the absence of upfront 
government funding, our new 
finance arrangements depend 
on partners providing ideas (with 
help from crcCARE’s experts), and 
funding, for research projects. 

This results in another challenge, 
in that our research is strictly tied 
to projects targeting end users, so 
there is little flexibility to do ‘blue 
sky’ research. The new centre will 
need to ensure the absence of 
basic research does not detract 
from our global leadership in 
contamination remediation science. 

We no longer have government funds 
to directly support management as 
all our funding is directed to research 
impact. Therefore governance and 
management costs will need to be 
linked to project overheads. We 
will need to do more with less.

Concluding remarks
Since the launch of the original CRC 
CARE in 2005, Australia’s remediation 
industry has grown exponentially – 
from around $300 million per year 
in 2005 to more than $5 billion per 
year today. A recent independent 
economic impact review found that 
a significant portion of this growth 
is linked directly to CRC CARE’s 
activities over the past 16 years.

As well as industry growth, the 
sector has grown in maturity and 
acceptance of the problem. In the 
1990s, industry was aware that 
contamination was a problem, but 
generally didn’t address it or even talk 
about it for fear of alarming people 
and pressuring decision-makers. 
Today, the impacts of contamination 
on the environment, human health 
and property values, and on society 
more generally, are openly discussed. 

There is now an acceptance of the 
problem, and regulatory jurisdictions 
recognise the need to address it. As a 
result, there is more effort to prevent 
further contamination and more 
investment in solutions. That’s what 
we have always aimed to support, 
and it is what the new crcCARE is 
all about: rather than shying away 
from discussing contaminated 
sites, we communicate the problem 
and find ways to address it.

Laureate Professor Ravi Naidu 
Managing Director and CEO 
crcCARE

What are the highlights of 
crcCARE’s first year of operation 
as an independent research 
centre of excellence?

https://research.com/scientists-rankings/environmental-sciences/au
https://www.youtube.com/embed/DFG1kFoHNuQ?feature=oembed
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R E S E A R C H  H I G H L I G H T S
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crcCARE works with its end-user partners to solve critical 
contamination challenges. Through consultation with our 
partners, we have developed four prospective research 
themes. These have been shaped by the previous CRC 
CARE themes (Best Practice Policy, Better Measurement, 
Minimising Uncertainty in Risk Assessment, and Cleaning 
Up), but represent an evolutionary step forward, drawing  
on advances in technology and knowledge over the years 
since CRC CARE was established. 

With crcCARE in a project development phase, we are 
consulting with our end-user and research partners on 
where projects will sit under the new themes.

As well as helping industry  
end-users, crcCARE’s research 
contributes to the United Nation’s 
Sustainable Development Goals. 
Each of the following stories 
summarising crcCARE research 
highlights includes reference 
to the relevant Sustainable 
Development Goals that the 
research will help support.

The prospective crcCARE 
research themes are:

Contribution to the  
United Nation’s Sustainable 

Development Goals

Understanding  
emerging chemicals

Preventing pollution, avoiding 
landfill and recovering resources

Next-generation  
clean-up technologies

A new paradigm for 
managing risk.

3

1

2

4
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Investigating the toxicity of 
PFAS to fauna in groundwater
Researchers at crcCARE worked 
with BHP to determine how PFAS 
in the groundwater surrounding 
BHP sites in Western Australia 
affects underground organisms. 

Dr Yanju Liu and Dr Ayanka 
Wijayawardena from the Global 
Centre for Environmental Remediation 
(GCER) at the University of Newcastle 
collaborated with crcCARE Director, 
Laureate Professor Ravi Naidu 
and others to assess the health of 
stygofauna – species that live in 
groundwater ecosystems. Specifically, 
the researchers monitored the 
groundwater organism Diacyclops 
humphreysi, determining how the 
presence of PFAS could influence 
the organisms and the potential 
large-scale toxicity of PFAS on 
groundwater biodiversity. 

Federal government guidelines for 
PFAS levels apply to surface water 
and marine environments, but 
there are insufficient guidelines for 
groundwater. By studying organisms 
in groundwater ecosystems, guidelines 
based on toxicity levels can be 

developed for their protection. The 
crcCARE project will identify threshold 
values for organisms in groundwater, 
informing industry guidelines and 
environmental regulations. 

The project’s first phase involved 
screening the sensitive stygofauna 
species in 17 groundwater samples 
near the BHP site. The results show 
that increasing Perfluorooctane 
sulfonate (PFOS) concentrations 
lead to increased mortality. Further 
toxicity studies will be completed 
in the project’s second phase to 
determine the threshold values 
that environmental regulatory 
agencies need to stipulate to 
protect groundwater ecosystems. 

The results will contribute to 
safeguarding groundwater biodiversity 
against harmful industrial chemicals.

Microplastics are all around us
 Plastic products in homes and 
gardens break down into microplastics 
and nanoplastics, remaining in 
backyards for years. 

Research by GCER’s Dr Cheng Fang, 
along with Flinders University’s Dr 
Christopher Gibson and Professor 
Youhong Tang, suggests plastic is 
commonly present in backyard soil 
samples even after seven or more 
years of degradation. 

The researchers say that plastic is 
everywhere. Household items such 
as chopping boards and sponges, 
and items such as garden bed linings 
release microplastics into the soil. Even 
commercially produced mulch may 
contain plastic.

New technology using Raman imaging 
allowed the researchers to detect, 
characterise, visualise and map the 
lifecycle of plastic as it degrades into 
microplastics and nanoplastics. 

Previous research had suggested that 
microplastics originated from outside 
environment sources, but these new 
results reveal that fragmented plastics 
come from many commercial products 
inside and outside the home. 

Knowing that everyday household 
items can contribute microplastics to 
the soil will help devise guidelines to 
help reduce contamination through 
more careful design, planting, and 
gardening practices. 
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Natural clay minerals can 
reduce methane emissions
A new research partnership 
between mining company Latin 
Resources Limited and crcCARE 
could see Australia leading the 
world in helping reduce the potent 
greenhouse gas methane. 

Methane has caused about 30 per 
cent of global warming and is 80 
times more potent as a greenhouse 
gas than carbon dioxide. The 
primary sources of methane are 
non-renewable energy production 
and agriculture, with livestock 
making up the largest single source 
of global methane emissions. 

The project, led by GCER’s Dr 
Bhaba Biswas, uses halloysite, 
a clay mineral found in the arid 
Australian environment, to adsorb 
greenhouse gases. Researchers at 
crcCARE aim to modify the naturally 
adsorbent properties of the clay to 
increase its take-up of greenhouse 
gases, particularly methane.

One part of the project involves 
producing an inexpensive halloysite 
clay cattle feed supplement. This 
will reduce the methane emitted 
when cattle burp due to feed 
digestion by gut microbes.

The second part of the project 
involves developing a new material 
made from naturally occurring, 
hollow, tubular structures of the clay 
to adsorb methane emissions from 
indoor cattle. The methane trapped 
in the halloysite nanotubes can 
then be used to generate energy to 
cool or warm cattle sheds, operate 
farms, produce fertiliser, and 
reduce energy costs for farmers.

The project will benefit from crcCARE’s 
procurement of a state-of-the-art 
gas adsorption analysis instrument, 
one of only a few in Australia. The 
iSorb HP2 high-pressure gas sorption 
analyser can test a material’s 
capacity for adsorbing carbon dioxide 
or methane at high pressures and 
temperatures. This adds to crcCARE’s 
ability to simulate and test cattle’s 
gut gas production and digestion. 
The new capability will contribute 
to developing this and other 
greenhouse gas-related projects.

Safer PFAS chemicals 
may not be so safe
In recent years, many industries 
have started to replace widely used 
PFAS chemicals – such as PFOS – 
with short-chained versions such as 
perfluorobutane sulfonate (PFBS). 
PFBS is already widely detected in 
humans and the environment, so 
it is critical that we understand its 
potential ecotoxicological risk. 

A team led by Megh Mallavarapu, 
Professor of Environmental 
Biotechnology at GCER, assessed the 
toxicity, potential for bioaccumulation 
(build up in an organism’s body 
over time) and trans-generational 
effects of PFBS in the model 
organism Caenorhabditis elegans, a 
nematode that inhabits temperate 
soil environments. The study 
investigated the effect of PFBS 
exposure on lethality, locomotion, 
reproduction, lifespan, growth 
and chemotaxis (movement in 
response to a chemical stimulus). 

The results demonstrate that in  
C. elegans PFBS has less potential 
than PFOS to bioaccumulate, but 
higher concentrations can lead to 
severe toxic effects on locomotion 
and reproductive performance. 

PFBS can also affect the total life 
expectancy of C. elegans, and this 
effect increased with increasing 
concentration of PFBS. The team 
also found that there is potential for 
these toxicities to be carried over 
to the next generations. Continuous 
exposure of C. elegans to PFBS, even 
at lower concentrations (e.g. 150 µg 
per litre) commonly found in areas 
contaminated with PFAS-containing 
fire-fighting foams, is likely to reduce 
lifespan in progenies, although no 
acute effects were observed. 

The study also suggests that PFBS 
has a similar toxicological pattern 
to that of PFOS, but the magnitude 
depends on the concentration. Due to 
the genetic similarity of C. elegans to 
more complex organisms, the results 
of this study add to our understanding 
of PFBS’s potential to affect the 
health of wildlife and people.



14

The researchers attribute the 
synergistic effect to the cleaned 
electrode surface, the improved 
mass transfer, and the enhanced 
production of radicals. They are 
now testing the process to reduce 
energy consumption by using 
static, rather than grid, electricity.

pfasCARE can treat contaminated 
wastewater or groundwater, with 
research underway to target 
contaminated soil. The project will 
improve the clean-up of contaminated 
sites, including PFAS and other 
persistent organic pollutants, leading 
to significant environmental benefits.

Sounds like a solution to PFAS
Researchers have combined ultrasound 
technology with electrochemical clean-
up processes to increase the efficiency 
of degrading PFAS.

Previously, the primary way to address 
PFAS contamination was to collect and 
remove it from sites. However, while 
removal can be effective, hazardous 
chemicals still exist and need 
subsequent treatment to ensure they 
do not again enter the environment.

Researchers at crcCARE used 
electricity to break down PFAS, 
including free radicals that are 
powerful oxidising agents. The 
technique strips PFAS molecules of 
electrons and breaks them down into 
smaller, harmless components. 

Lead researcher Dr Cheng Fang, 
from GCER, used robust materials 
to dramatically cut the cost of 
the approach, called pfasCARE™. 
pfasCARE decomposes PFAS into 
safer substances such as carbon 
dioxide and fluoride. 

Supported by Australian Research 
Council funding, and working 
with industry partner Ramboll, 
crcCARE researchers are further 
developing the PFAS-destroying 
technology by combining 
electrochemical oxidation with 
ultrasound irradiation into a hybrid 
system. Combining the treatments 
enhances their effectiveness. 

The electrochemical process alone 
achieves almost 100 per cent 
removal of PFAS, with 43 per cent 
defluorination. Applying ultrasound 
irradiation alone achieves 33 per 
cent removal and 5.5 per cent 
defluorination. But by combining 
the electrochemical process with 
ultrasound irradiation, the researchers 
achieved a significant improvement in 
remediation, with nearly 100 per cent 
removal of PFAS and 63.5 per cent 
defluorination. This is higher than the 
sum achieved by the electrochemical 
process and the ultrasound irradiation, 
implying a synergistic relationship. 
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New online site 
assessment tools
A suite of new industry-focussed 
online tools is available online 
for regulators, site assessors, 
environmental auditors, landowners, 
developers and industry.

crcCARE recently launched riskCARE™, 
an online site assessment tool 
that determines whether site 
contamination poses an actual or 
potential risk to human health and 
the environment. It evaluates and 
ranks contaminated sites, prompting 
authorities to act if there is a risk 
of sufficient magnitude to justify 
remedial action.

A database and search engine within 
riskCARE, called infoCARE™, provides 
a contaminant catalogue with 
information on health investigation 
levels for regulated contaminants 
in soil, groundwater and air. 

Together, riskCARE and infoCARE 
provide a nationally consistent system 
to efficiently and effectively assess 
site contamination to ensure that 
the community follows acceptable 
environmental management practices.

Further development of the tools 
will add an online mapping function 
to map the contaminants based on 
the GPS locations. This expansion 
of riskCARE, called rankCARE™, 
will rank and map concentrations, 
hazard levels and human risk. 

riskCARE and infoCARE have been 
developed by crcCARE to provide 
a one-stop shop for environmental 
management practitioners. They 
join other online tools already 
available: mineCARE™ (a graphical 
statistical analysis tool that 
prioritises and manages remediation 
of contaminated mine sites) and 
irCARE™ (which enables carbon 
fractions in petroleum products to  
be quickly identified).

The resources are available free of 
charge at www.crccaretools.com.au. 

Real-time water 
quality monitoring
A partnership between crcCARE and 
a water quality technology company 
aims to commercialise a new tool for 
monitoring water quality, and help 
farmers determine the amount of 
fertiliser to add to irrigation water.

probeCARE™ uses an array of sensors, 
coupled with a Bluetooth device and 
a smartphone app to monitor water 
quality. It measures ions of chemicals, 
including sodium, potassium, calcium, 
chloride and nitrate, and can be 
used to detect heavy metal ions.

Sodium and potassium levels are 
significant factors in irrigation 
water quality. They influence the 
structural stability of clay minerals 
and the potential for erosion 

and drainage. Hence probeCARE 
represents a step towards precision 
digital farming, allowing farmers 
to improve efficiency and develop 
more effective management 
strategies for cropping, including 
fertiliser application. The technology 
will also help environmental 
managers and others monitor water 
quality in lakes and streams.

Researchers at crcCARE aim to 
upgrade the probeCARE handheld 
device into a commercially available 
online monitoring system.

http://www.crccaretools.com.au
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New ways to monitor volatile 
organic compounds
A crcCARE project is developing 
ways to detect potential pollutants 
in soil vapour and groundwater. 
Measurements in the field can be 
constantly monitored remotely 
over the long term to assess the 
risks of land contamination.

Groundwater flowing through a 
contaminated site can carry volatile 
organic compounds (VOCs) through 
the soil into residential areas. The 
contaminants can penetrate building 
foundations and taint indoor air.

Warmer conditions can increase 
indoor air concentration of 
contaminants. In contrast, an 
increase in soil moisture can absorb 
contaminants and reduce their release 
into the air. However, measuring VOCs 
in the field can be problematic due 
to changes in temperature, pressure, 
soil moisture, and other variables. For 
example, inflows from heavy rainfall 
can trap VOC vapours in the soil, 
interfering with sampling results. 

crcCARE researchers are establishing 
a new system of probes to record 
hourly fluctuations in underground 
VOC gases and air pressure, soil 
temperature, and moisture. The long-
term monitoring will be undertaken 
remotely. The novel, continuous 
monitoring system will help identify 
VOC hot spots and migration 
patterns. The results will determine 
the causes of VOC fluctuations in 
ways not possible using traditional 
experiments that are infrequent, 
time-consuming and labour intensive.

The cost-effective, easy-to-install 
sensor system can be located 
beneath buildings and in the field, 
providing a system that can alert 
people to potentially dangerous 
levels of contamination in buildings, 
at landfills, and anywhere else 
where VOCs may pose a hazard.

Harmonising Australia’s 
clean-up with a National 
Remediation Framework
Cleaning up Australia’s site 
contamination is best done in 
a harmonised, national way. A 
consistent approach to remediation 
can save significant time and effort, 
provide governments with a robust 
approach, and find beneficial uses for 
land that minimises urban sprawl.

A decade ago, researchers at 
crcCARE saw an opportunity to help 
industry, and state and territory 
governments, by developing 
consistent national guidelines. 
This drove the development of the 
National Remediation Framework 
(NRF), a harmonised system for 
remediation and management of 
sites, with a set of 25 guidelines from 
planning to post-remediation issues. 

In 2021–22, the NRF continued to 
achieve impressive traction with 
the remediation industry. Following 
its launch in June 2020, the 25 NRF 
guidelines and around 50 associated 
resources have been downloaded 
more than 97,000 times from the  
NRF website. 

http://www.crccare.com
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Assessing the risk of 
jet fuel additives
Additives to jet fuels, which enhance 
the performance of aircraft, may be 
affecting the health of people and 
the environment around airports.

Jet fuel additives are a complex 
mixture of hydrocarbons that can 
degrade soil. The additives can 
enter the environment when fuel 
leaks during refuelling or, less 
often, due to equipment failures. 

There is a lack of information  
about the chemical composition, 
production and occurrence of jet  
fuel additives, and no conclusive  
data demonstrating their ecological 
effects. In collaboration with the 
Australian Defence Force (ADF),  
Dr Yanju Liu and other researchers  
at crcCARE and GCER will determine 
the environmental concentrations of, 
and assess the risks relating to,  
jet fuel additives near ADF sites.

The project will prioritise the jet fuel 
additive chemicals, examine their 
occurrence in jet fuel and around 
the ADF sites, and determine 
what happens to them after they 
are exposed to the environment. 
The substances will be analysed 
to assess their toxicity. 

The findings will help develop 
regulations for the use of jet fuel 
additives and will help the aviation 
industry with further understanding  
of potential risks associated with  
jet fuel additives.

Watch Laureate Professor  
Ravi Naidu, Managing Director 
and CEO of crcCARE, describe 
some of the highlights of 
crcCARE’s research.

https://www.youtube.com/embed/fldNVN288LQ?feature=oembed
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Training events in 2021–22 included:

• Environmental contamination 
of Earth: a 2022 report card – a 
webinar held on 6 June 2022 to 
recognise World Environment  
Day. The webinar covered 
environmental pollution and human 
health, climate change, PFAS, 
microplastics and nanoplastics.  
It included a question-and-answer 
session, allowing the participants 
to engage with internationally 
recognised experts in environmental 
pollution. The event attracted 
more than 300 registrations.

• High-resolution site characterisation 
and in-situ remediation of 
contaminated land – a half-day 
workshop in June 2022 providing 
insights into advanced technologies 
for site characterisation, attended by 
11 contaminated land practitioners, 
regulators and researchers. 

• PFAS in groundwater: 
understanding the assumptions 
and limitations of predictive 
groundwater modelling tools  
– an online workshop in March 2022 
that provided insights into PFAS 
contamination of groundwater and 
related issues, with 71 environmental 
regulators, practitioners and owners 
of contaminated sites attending.

• Understanding acid sulfate soils: 
occurrence and interpretation – an 
online workshop in October 2021 for 
consultants and project managers, 
which attracted 164 registrations.

• From Risk to Remediation 2021: 
CRC CARE Online Masterclass on 
Contaminated Site Assessment, 
Management, and Communication 
– a self-paced, 10-week online 
course with 41 participants. 

In addition to training events, 
crcCARE continues to manage the 
biennial International CleanUp 
Conference, held in Adelaide in 
September 2022, following a hiatus 
during the COVID-19 pandemic. 
Despite the uncertainties associated 
with the pandemic, the conference 
brought together more than 500 
contamination remediation experts 
from more than 30 countries. 

The centre is expanding its presence 
overseas, participating in several 
high-profile international virtual 
events, including in Canada, Germany, 
Greece, India, Peru, Italy and the 
United States. Collaboration on 
training and research continues 
with the Government of Malaysia, 

Educating students and managers in the contamination 
and remediation industry has been a core activity for  
crcCARE. Over the past 16 years, we have trained nearly 
10,000 environmental managers. crcCARE continues to build 
the capacity of industry managers. In the 2021–22 reporting 
period, environmental professionals have taken part in 
our courses. Training includes workshops, masterclasses, 
webinars and self-paced online courses. OVER 550

environmental professionals 
participated in training workshops, 
masterclasses, webinars and 
self-paced online courses.

10,000
crcCARE TRAINED NEARLY

ENVIRONMENTAL MANAGERS

What are the highlights 
of crcCARE’s education 
and training program?

https://www.youtube.com/embed/i4odg3utbvg?feature=oembed
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including holding the Global CleanUp 
Congress 2022 in Kuala Lumpur 
in September. The centre signed a 
Memorandum of Understanding 
with Malaysian company Celestial 
Carbon Century on ‘Collaboration 
for implementing bio-holistic soil 
remediation and beneficiation utilising 
sustainable renewable resources’. 

The centre continues to contribute 
to the next generation of experts by 
supporting numerous PhD students. 
The centre saw three PhD students 
complete their theses in 2021–22:

•  Md. Aminur Rahman  
Arsenic, antimony and phosphorus 
removal from contaminated 
waters using raw and modified 
biochars: insights into mechanism 
of redox transformation

•  Adnan Mohammed 
Effect of climate change on 
groundwater at potentially 
contaminated sites

•  Ramadevi Jetty 
Earthworm – Polycyclic aromatic 
hydrocarbon interactions with 
special reference to gut flora

Another eight students submitted  
their theses:

•  Md. Rashidul Islam  
Managing beryllium contamination 
in soils: a risk-based approach

•  Masud Hassan  
Tailoring biosorbents for remediation 
of selective organic and inorganic 
contaminants: Sorption mechanism 
and interfacial interaction

•  S. M. Fazle Bari  
Insight of arsenic behaviour 
(mineralogy, fractionation and 
bioaccessibility), dissolution and 
remediation of abandoned mine site 
soils in New South Wales, Australia

•  Sedigheh Abbasi  
Response of phosphorus-sensitive 
plant species to antimony, 
arsenic and phosphorus: toxicity, 
speciation, and rhizosphere-
induced mineral transformations

•  Kartik Dhar  
Biodegradation of polycyclic 
aromatic hydrocarbons 
and dimethylformamide by 
aerobic, anaerobic sulfate-
reducing, and phototrophic 
purple nonsulfur bacteria

•  Tanmoy Sana 
Comparative toxicity studies 
of short- and long-chain 
perfluorocarboxylic acids on 
Caenorhabditis elegans

•  Abu Bakar Siddique 
Influences of root iron plaque 
formation and rice variety on 
cadmium accumulation in rice

There are two students continuing 
their PhD studies:

•   Scott Warner  
Groundwater restoration and 
protection: influence under climate 
change and design needs for 
sustainable and reliable performance

•  Aravind Unnithan 
Developing a multi-dimensional 
vapour model

The centre held a half-day event 
for PhD students and early career 
researchers at which they pitched 
research ideas. Researchers had one 
minute to present to a judging panel 
consisting of science communicator 
Laura Boland and Professor Gabriel 
Filippelli, Chancellor’s Professor, 
Department of Earth Sciences, 
Indiana University-Purdue University 
Indianapolis, USA. Organised by 
Dr Bhaba Biswas and supported 
by the Royal Society of Chemistry 
and crcCARE, the contest aimed 
to improve researchers’ science 
communication skills and help 
them publicise their research. 

160
crcCARE SUPERVISED

PhD 
students

3
8
2

Completed their thesis

Submitted their thesis

Continued their thesis

PhD students
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In light of crcCARE’s shift in direction, including an 
increased emphasis on translating and commercialising 
research outcomes, we have developed a more modern 
brand, including a new website (www.crccare.com). The 
new branding positions the centre as an organisation 
that transforms the way Australia regulates and manages 
contaminants; leads strong stakeholder collaboration 
among industry and government end users, regulators, 
researchers, and communities; allows industry to demonstrate 
environmental and social responsibility; and employs 
scientific and technical expertise in commercial activities.

We regularly distribute media 
releases about our research.  
Media releases over the past  
year have included:

• Climate change is our second-
largest environmental problem 
– we need to get serious about 
the largest, in May 2022. Despite 
humanity’s notable lack of progress 
since the first World Environment 
Day almost 50 years ago, we 
reflected on a self-inflicted problem 
that is by many measures larger 
than climate change, and deadlier – 
chemical contamination of Earth by 
human activities.

• Australian scientist to head bid to 
clean up the world’s soils, in April 
2022. We announced that crcCARE 
Managing Director Laureate 
Professor Ravi Naidu had been 
chosen to lead a global effort to end 
pollution of the world’s food-growing 
soils, as Chair of the International 
Network on Soil Pollution (INSOP). 
The United Nations Food and 
Agriculture Organization set up 
the network as an urgent response 
to scale-up global efforts to 
prevent contamination of arable 
soils by chemicals, fertilisers, 
plastics and other toxins, with 
the goal of zero pollution. 

• Australians to help solve global 
methane threat, in December 2021. 
We highlighted the start of a  
$3.3 million research partnership 
between mining firm Latin Resources 
Limited and crcCARE, which will put 
Australia at the forefront of global 
research to help curb the potent 
greenhouse gas methane. 

• Reducing plastic in gardens – 
packaging, weed control raise 
soil contamination, in October 
2021. With plastic waste a global 
problem, consumers are taking 
steps to reduce, reuse and recycle 
more household packaging – 
including in their own backyard. We 
discussed our study of microplastic 
contamination in backyard soil 
samples, which suggests plastic 
landscape garden bed linings, 
commercially produced mulch 
and remnants of discarded soft 
plastics are still present after seven 
or more years of degradation.

http://www.crccare.com
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We have contributed opinion pieces 
on the impact of our research, 
and published or contributed to 
other media stories, including:

• Laureate Professor Ravi Naidu  
was featured as a thought leader  
in the Dec 2021/Jan 2022 edition  
of Sustainability Matters.  
Ravi commented on the emerging 
opportunities, threats and trends 
for the remediation industry.

• Waste Management Review 
interviewed Ravi in February 
about the importance of cleaning 
up our soil and why this is so 
challenging in Australia.

We also highlighted several 
awards through stakeholder 
channels, including:

• Professors Ravi Naidu and Megh 
Mallavarapu (the University of 
Newcastle) were included in the 2021 
Clarivate Highly Cited Researcher 
list, which recognises: ‘the true 
pioneers in their fields over the 
last decade, demonstrated by the 
production of multiple highly-cited 
papers that rank in the top 1 per 
cent by citations for field and year in 
the Web of Science™.’ 

• Professor Naidu was named 
Australia’s top environmental 
scientist in Research.com’s inaugural 
Top Scientists list, and was in the 
top 15 nationally for chemistry. 
Professor Shaobin Wang (University 
of Adelaide) was rated the top 
scientist in Australia in chemistry. 

• Dr Bhaba Biswas was awarded 
the prestigious Alexander von 
Humboldt Fellowship for his 
applied research on modified clay 
minerals and their use in removing 
mixed pollutants from soils.

The centre maintains an active 
presence on social media, including 
Twitter (@crcCARE), Facebook 
and LinkedIn. Subjects promoted 
through our social media channels 
have included peer-reviewed research 
publications and results highlighted 
in media releases, CRC awards, 
competitions, conferences, workshops, 
webinars and other events, and job 
and scholarship opportunities.

What are the highlights and 
challenges of crcCARE’s 
communication?

https://www.sustainabilitymatters.net.au/content/waste/article/thought-leaders-2022-laureate-professor-ravi-naidu-1506953905
https://research.com/scientists-rankings/environmental-sciences/au
https://twitter.com/crcCARE
https://www.facebook.com/crcCARE/
https://www.linkedin.com/company/crc-care/
https://www.youtube.com/embed/ixjWCTlr4BI?feature=oembed
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crcCARE is an independent centre of excellence, established 
on 3 November 2021. The aim of the company is to continue 
the work of the CRC CARE, with an emphasis on end-user 
collaboration and commercialisation.

The company is governed by a skills-based board, with an 
elected Chairperson. Directors serve a term of two years, 
after which they are eligible to seek another term. 

Dates of Board meetings in 2021–22
During 2021–22, the Board of Directors met three times

• 10 September 2021 • 8 October 2021 • 11 April 2022

CURRENT BOARD MEMBERS

Attendance at Board meetings:
Board Member Number of meetings Number of 

 eligible to attend meetings attended

Mr Sean Edwards 3 3

Laureate Professor Ravi Naidu  3 3

Dr Rod Lukatelich 3 3

Professor Alan Broadfoot 3 2

Mr Charles Wong 2 2

Ms Eliza Yuen 1 1

S T R U C T U R E

Mr Sean Edwards 
(Chair)

Laureate Professor 
Ravi Naidu

Dr Rod Lukatelich

Professor  
Alan Broadfoot

Mr Charles Wong 
(HLM), until 
February 2022 

Ms Eliza Yuen (HLM), 
from March 2022
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 Following a successful business 
career building up and leading 
private and public property and wine 
companies, Sean Edwards was elected 
at the 2010 federal election as a 
Senator to the Australian Parliament. 
Representing South Australia as a 
member of the Australian Senate 
until 2016, he worked extensively 
in the Economics, Foreign Affairs, 
Defence and Trade and Rural Affairs 
and Transport Standing Committees, 
Chairing the Standing Committee 
of Economics between 2014 and 
2016. As a Senator, he made a major 
contribution to the policy debate on 
Australia’s energy future, including 
a widely published submission 
to the Nuclear Fuel Cycle Royal 
Commission (2016). His prominent 
public advocacy during this time for 
the maintenance of a potent naval 
shipbuilding capacity continues to be 

lauded as a turning point, arresting the 
decline of federal government budget 
focus on Armed Forces spending in 
maintaining sovereign capacity. 

Since then, as Chairman of Enterprise 
Corporation, corporate advisory 
specialists based in Adelaide, Sean 
heads a team that is focused on 
delivering concentrated guidance to 
clients in the areas of Government 
Policy, Business Strategy, Capital 
Raising, and Mergers and Acquisitions 
for a range of clients across various 
sectors, including technology, the 
space industry, defence related 
business, tourism, fishing and 
agriculture. More recently, Sean has 
worked with numerous established and 
start-up businesses in Australia to help 
them achieve local and international 
expansion and revenue growth.

  Ravi Naidu has been a research 
leader in environmental contaminants, 
bioavailability and remediation for over 
30 years. He is co-author of more than 
1,000 research articles and technical 
publications and co-editor of 16 books 
and over 100 book chapters in the field 
of environmental science, including 
field remediation of contaminated 
sites. He was the initiator and founding 
Managing Director and CEO of CRC 
CARE and led the successful bid for 
CRC CARE’s nine-year extension in 
2010. Prior to joining the University 
of South Australia in December 2002, 
Ravi was Chief Research Scientist 
and Leader of the Remediation of 
Contaminated Environments Program 
at the CSIRO Land and Water Division. 
He is a University of Newcastle Global 
Innovation Chair and the founder 
and inaugural Director of GCER.

Ravi was awarded a Gold Medal in 
environmental science in 1998 by Tamil 
Nadu Agricultural University, has 
been awarded the status of Chartered 
Chemist, and is a Fellow of the Soil 
Science Society 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). 
In 2022 he was named Chair of 
the International Network on Soil 
Pollution (INSOP), a global initiative 
set up by the Food and Agriculture 
Organization of the United Nations.

Mr Sean Edwards,  
Chair

Laureate Professor Ravi Naidu, 
CEO and Managing Director
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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.

Rod 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 chaired the Great Australian 
Bight Research Program Management 
Committee and was a member of the 
Environmental Protection Authority of 
WA (2009–14). Rod was appointed to 
the Northern Territory Environmental 
Protection Authority in January 2019. 
He was appointed to the Board of the 
Western Australian Marine Science 
Institution (WAMSI) in 2020 and is 
Program Director for the WAMSI 
Westport Marine Science Program.

  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 
Rod 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 

Dr Rod Lukatelich 
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  Alan Broadfoot has been the 
Executive Director of the Newcastle 
Institute for Energy and Resources 
(NIER) at the University of Newcastle 
since 2010. At NIER, Alan leads an 
ambitious agenda linking industry 
and academia for transformational 
research in energy, resources, food 
and water. Alan holds a Doctor of 
Philosophy, Master of Engineering 
and Bachelor of Electrical Engineering 
(Honours) from the University of 
Newcastle. An electrical engineer in 
various roles from 1985, Alan joined 
electrical design and manufacturing 
company Ampcontrol in 1991 and 
held senior management positions, 
including Managing Director and CEO 
from 2005 to 2010. He is a Fellow of 
the Institution of Engineers Australia 
and was Chair of the Australian 
Industry Group Hunter Manufacturing 
Council from 2004 to 2009. He is a 
Graduate of the Australian Institute 
of Company Directors, a Fellow of 
The Royal Society of NSW, Chair 
of the NSW Energy and Resources 
Knowledge Hub and Board member of 
TUNRA (The University of Newcastle 
Research Associates) and crcCARE.

  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. Charles has a BASc from 
the University of Toronto. His 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. 
Charles is currently overseeing CRC 
CARE’s research activities in China.

  Eliza Yuen is a professional 
accountant based in Hong Kong. 
She is well experienced in the 
financial and accounting field. Eliza 
has participated in many capital 
market fundraising projects. She 
has accumulated a lot of experience 
in initial public offering (IPO), 
privatisation, merger and acquisition, 
and bond and debenture issues, both 
in Hong Kong and internationally. 
Eliza is currently a Director of HLM 
Asia Group Limited, one of the core 
members of crcCARE. From 2011 to 
2017, she served as a supervisory 
board member of a German listed 
company that is one of the top 
equipment suppliers and services 
companies for the cement industry.

Professor  
Alan Broadfoot

Mr Charles Wong
(Board member until 
February 2022)

Ms Eliza Yuen
(Board member 
from March 2022) 



29

Membership of Board 
committees
The CRC CARE Board has several 
subcommittees to oversee 
aspects of the crcCARE’s strategic 
planning and decision-making. 

The Audit and Risk Management 
Committee helps the Board 
in fulfilling its responsibilities 
relating to the financial 
reporting and risk management 
practices of the company.

Audit and Risk Management 
Committee
• Dr Rod Lukatelich (Chair)
• Professor Alan Broadfoot
• Ms Eliza Yuen

During 2020/21 the Audit and  
Risk Management Committee  
met five times.
• 23 August 2021
• 23 September 2021
• 20 October 2021
• 16 March 2022
• 23 June 2022

The Remuneration and Succession 
Committee conducts activities 
to support the Board, including 
ensuring that levels of remuneration 
are sufficient to attract and retain 
executives, ensuring that a succession 
plan is in place for the company, 
reviewing and recommending to 
the Board remuneration policies 
and packages, and ensuring 
there is a proper performance-
management process in place.

Remuneration and 
Succession Committee
• Dr Rod Lukatelich (Chair)
• Laureate Professor Ravi Naidu
• Mr Sean Edwards
• Professor Alan Broadfoot
• Ms Eliza Yuen

Membership of non-Board  
committees

Commercialisation Committee 
The Commercialisation Committee 
advises on opportunities and sets 
strategies for commercialising 
technologies developed by crcCARE. 
It comprises Dr Rod Lukatelich 
(Chair), Laureate Professor Ravi 
Naidu, Mr Sean Edwards, Professor 
Alan Broadfoot and Ms Eliza Yuen.

Company Secretary

Director of  
Research

Communication 
Director

*Scheduled to start in late 2022

Industry Training 
Manager

Research Commercialisation 
Manager* 

Finance 
Officer

Personal Assistant 
to the MD/CEO

Committees of the BoardBoard

Managing Director/CEO
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Water
Research

crcCARE’s industry and government partners:
P A R T N E R S  &  C O L L A B O R A T O R S

Australian Department 
of Defence

Agilent Technologies Australia

Australian Department 
of Defence

Australian Wine 
Research Institute

BHP

CDM Smith

GHD Pty Ltd 

HLM Asia Group Limited

Intelligent Water Networks

JBS&G

Melbourne Water

Queensland Water

Seqwater

South East Water

Water Corporation

Water Research Australia

https://www.agilent.com/
https://www.awri.com.au/
https://www.bhp.com/
https://www.cdmsmith.com/en/
https://www.jbsg.com.au/
https://www.melbournewater.com.au/
https://qldwater.com.au/
https://www.seqwater.com.au/
https://southeastwater.com.au/
https://www.watercorporation.com.au/
https://www.waterra.com.au/
https://www.defence.gov.au/
https://www.ghd.com/en/index.aspx
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ADF Australian Defence Force

BHP  Broken Hill Proprietary Company Limited

CEO Chief Executive Officer

CRC  Cooperative Research Centre

CRC CARE  CRC for Contamination Assessment and Remediation of the Environment

crcCARE  The new centre of excellence established in November 2021

COVID-19 Coronavirus disease

CSIRO  Commonwealth Scientific and Industrial Research Organisation

EPA  Environment Protection Authority

GCER  Global Centre for Environmental Remediation

INSOP  International Network on Soil Pollution

IP Intellectual property

IPO Initial public offering

NRF  National Remediation Framework

PhD Doctor of Philosophy

PFAS  Per- and polyfluoroalkyl substances

PFBS Perfluorobutane sulfonate

PFOA  Perfluorooctanoic acid 

PFOS Perfluorooctane sulfonate

TPH  Total petroleum hydrocarbons

UTS  University of Technology Sydney

VOC  volatile organic compound

G L O S S A R Y  &  A C R O N Y M S
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P U B L I C A T I O N S
Over the past year, the number of publications in general 
was lower than usual because of the transition to the 
new crcCARE. In addition, conference participation was 
down due to domestic and international travel restrictions 
relating to COVID-19. Nonetheless, crcCARE produced a 
substantial volume of peer-reviewed and other publications, 
contributing to the growing body of knowledge on 
contaminated land assessment, remediation and monitoring.

Journal papers
Abbasi S, Lamb D, Rahman MA,  
Naidu R & Megharaj M, 2021, ‘Response 
of phosphorus sensitive plants to 
arsenate’, Environmental Technology 
& Innovation, vol. 24, art. 102008.

Abinandan S, Shanthakumar S, 
Panneerselvan L, Venkateswarlu K & 
Megharaj M, 2022, ‘Algalization of acid 
soils with Desmodesmus sp. MAS1 
and Heterochlorella sp. MAS3 enriches 
bacteria of ecological importance’, 
ACS Agricultural Science and 
Technology, vol. 2, no. 3, pp. 512–520. 

Abinandan S, Venkateswarlu K & 
Megharaj M, 2021, ‘Phenotypic changes 
in microalgae at acidic pH mediate their 
tolerance to higher concentrations of 
transition metals’, Current Research in 
Microbial Sciences, vol. 2, art. 100081.

Al Amin M, Luo Y, Nolan A, Robinson F,  
Niu J, Warner S, Liu Y, Dharmarajan R,  
Megharaj M, Naidu R & Fang C, 2021,  
‘Total oxidisable precursor assay towards  
selective detection of PFAS in AFFF’,  
Journal of Cleaner Production, vol. 328,  
art. 129568.

Baek K, Alessi DS & Naidu R, 2021, 
‘Preface — Recent advances in cleanup 
of contaminated sites’, Journal of 
Soils Sediments, vol. 21, art. 2731. 

Bidast S, Golchin A, Baybordi A & Naidu R,  
2022, ‘Effects of Fe oxide-based 
nanoparticles on yield and nutrient 
content of corn in Cobalt-contaminated 
soils’, Environmental Technology & 
Innovation, vol. 26, art. 102314.

Biswas B & Naidu R, 2021, ‘Highly 
stable and nontoxic lanthanum-
treated activated Palygorskite for the 
removal of lake water phosphorus’, 
Processes, vol. 9, no. 11, p. 1960.

Chowdhury MI, Sana T, Panneerselvan L,  
Sivaram AK & Megharaj M, 2022, 
‘Perfluorooctane sulfonate (PFOS) 
induces several behavioural defects in 
Caenorhabditis elegans that can also 
be transferred to the next generations’, 
Chemosphere, vol. 291, part 2, art. 132896.

Dadkhah-Aghdash H, Zare-Maivan H, 
Heydari M, Sharifi M, Lucas-Borja ME 
& Naidu R, 2022, ‘Air pollution from gas 
refinery through contamination with 
various elements disrupts semiarid Zagros 
oak (Quercus brantii Lindl.) forests, Iran’, 
Scientific Reports, vol. 12, art. 284.

Deb AK, Biswas B, Rahman MM, 
Xi Y, Paul SK & Naidu R, 2022, 
‘Magnetite nanoparticles loaded into 
halloysite nanotubes for arsenic(V) 
removal from water’, ACS Applied 
Nano Materials, in press. 

Dhar K, Panneerselvan L, 
Subashchandrabose SR, Venkateswarlu K  
& Megharaj M, 2022, ‘Anaerobic 
degradation of Naphthalene and Pyrene 
by sulfate-reducing cultures enriched 
from former manufactured gas plant 
soil. Microbial Ecology, vol. 2022. 

Fakhradini SS, Moore F, Keshavarzi B, 
Naidu R, Wijayawardena A, Soltani N 
& Rostami S, 2021, ‘Spatial distribution, 
partitioning, ecological risk and source 
apportionment of potential toxic elements 
in water and sediments of the Hoor Al-
Azim wetland and their bioaccumulation in 
selected commercial fish species’, Marine 
Pollution Bulletin, vol. 172, art. 112875.

Fan X, Tang S, Wang Y, Fan W, Ben Y,  
Naidu R & Dong Z, 2022, ‘Global 
exposure to per- and polyfluoroalkyl 
substances and associated burden of low 
birthweight’, Environmental Science & 
Technology, vol. 56, no. 7, pp. 4282–4294.

Fang C, Luo Y, Zhang X, Zhang H, Nolan A  
& Naidu R, 2022, ‘Identification and 
visualisation of microplastics via PCA 
to decode Raman spectrum matrix 
towards imaging’, Chemosphere, 
vol. 286, part 2, art. 131736.
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Gao Y, Yuan L, Du J, Wang J, Yang X, 
Duan L, Zheng L, Bahar MM, Zhao Q, 
Zhang W, Liu Y, Fu Z, Wang W & Naidu R,  
2022, ‘Bacterial community profile of the 
crude oil-contaminated saline soil in the 
Yellow River Delta Natural Reserve, China’, 
Chemosphere, vol. 289, art. 133207.

Grieco SA, Koenigsberg S, Claffey J, 
Cooper I, Dewitt A, Naidu R & Wymore R, 
2022, ‘PFAS experts symposium 2: ex situ 
treatment and residual management of 
PFAS contaminated environmental media’, 
Remediation, vol. 32, no. 1–2), pp. 55–63.

Hai NNS, Sanderson P, Qi F, Du J, 
Nong NN, Bolan N & Naidu R, 2022, 
‘Effects of chelates (EDTA, EDDS, 
NTA) on phytoavailability of heavy 
metals (As, Cd, Cu, Pb, Zn) using 
ryegrass (Lolium multiflorum Lam.)’, 
Environmental Science & Pollution 
Research, vol. 29, pp. 42102–42116.

Harunur RM, Mahmudur RM, Abdul HM  
& Naidu R, 2022, ‘Growth, metal 
partitioning and antioxidant enzyme 
activities of mung beans as influenced 
by zinc oxide nanoparticles under 
cadmium stress’, Crop & Pasture 
Science, vol. 73, no. 8, pp. 862–876.

Hassan M, Deb AK, Qi F, Liu Y, Du J,  
Fahy A, Ahsan MA, Parikh SJ & Naidu R, 
2021, ‘Magnetically separable mesoporous 
alginate polymer beads assist adequate 
removal of aqueous methylene blue over 
broad solution pH’, Journal of Cleaner 
Production, vol. 319, art. 128694.

Hassan M, Naidu R, Du J, Qi F, Ahsan MA  
& Liu Y, 2022, ‘Magnetic responsive 
mesoporous alginate/β-cyclodextrin 
polymer beads enhance selectivity 
and adsorption of heavy metal ions’, 
International Journal of Biological 
Macromolecules, vol. 207, pp. 826–840.

Islam MR, Sanderson P, Naidu R,  
Payne TE, Johansen MP, Bari ASMF 
& Rahman MM, 2022, ‘Beryllium in 
contaminated soils: implication of 
beryllium bioaccessibility by different 
exposure pathways’, Journal of Hazardous 
Materials, vol. 421, art. 126757.

Islam MR, Sanderson P, Payne TE, 
Johansen MP & Naidu R, 2021, ‘Desorption 
and migration behavior of beryllium 
from contaminated soils: insights for 
risk-based management’, ACS Omega, 
vol.  6, no. 45, pp. 30686–30697. 

Kulathunga MRDL, Wijayawardena MAA & 
Naidu R, 2021, ‘Dietary heavy metal(loid)
s exposure and prevalence of chronic 
kidney disease of unknown aetiology 
(CKDu) in Sri Lanka’, Environmental 
Geochemistry & Health, vol. 2021. 

Kulathunga MRDL, Wijayawardena MAA, 
Naidu R, Wimalawansa SJ & Rahman 
MM, 2022, ‘Health risk assessment from 
heavy metals derived from drinking water 
and rice, and correlation with CKDu’, 
Frontiers in Water, vol. 3, art. 786487. 

Luo Y, Al Amin M, Gibson CT, Chuah C,  
Tang Y, Naidu R & Fang C, 2022,  
‘Raman imaging of microplastics and 
nanoplastics generated by cutting PVC 
pipe’, Environmental Pollution, vol. 298,  
art. 118857.

Luo Y, Gibson CT, Chuah C, Tang Y, Naidu R 
& Fang C, 2022, ‘Applying Raman imaging 
to capture and identify microplastics and 
nanoplastics in the garden’, Journal of 
Hazardous Materials, vol. 426, art. 127788.

Luo Y, Gibson CT, Tang Y, Naidu R  
& Fang C, 2022, ‘Characterising 
microplastics in shower wastewater with 
Raman imaging’, Science of The Total 
Environment, vol. 811, art. 152409.

Luo Y, Naidu R, Zhang X & Fang C, 
2022, ‘Microplastics and nanoplastics 
released from a PPE mask under a 
simulated bushfire condition’, Journal of 
Hazardous Materials, vol. 439, art. 129621.

Luo Y, Qi F, Gibson CT, Lei Y & Fang C, 
2022, ‘Investigating kitchen sponge-
derived microplastics and nanoplastics 
with Raman imaging and multivariate 
analysis’, Science of The Total 
Environment, vol. 824, art. 153963.

Luo Y, Sobhani Z, Zhang Z, Zhang X,  
Gibson CT, Naidu R & Fang, 2022, 
‘Raman imaging and MALDI-MS 
towards identification of microplastics 
generated when using stationery 
markers’, Journal of Hazardous 
Materials, vol. 424, part B, art. 127478.

Luo Y, Zhang X, Zhang Z, Naidu R & 
Fang C, 2022, ‘Dual-principal component 
analysis of the Raman Spectrum Matrix 
to automatically identify and visualize 
microplastics and nanoplastics’, Analytical 
Chemistry, vol. 94, no. 7, pp. 3150–3157. 

Maddela NR, Ramakrishnan B, Kakarla D,  
Venkateswarlu K & Megharaj M, 2022, 
‘Major contaminants of emerging 
concern in soils: a perspective on 
potential health risks’, RSC Advances, 
vol. 12, pp. 12396–12415.

Majewski P, Al-shammari W, Dudley M,  
Jit J, Lee SH, Myoung-Kug K & Sung-Jim 
K, 2021, ‘Recycling of solar PV panels 
– product stewardship and regulatory 
approaches’, Energy Policy, vol. 149, art. 
112062.
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Meftaul IM, Venkateswarlu K, 
Annamalai P, Parven A & Megharaj 
M, 2022, ‘Degradation of four 
pesticides in five urban landscape 
soils: human and environmental health 
risk assessment’, Environmental 
Geochemistry and Health, vol. 2022.

Meftaul IM, Venkateswarlu K, 
Annamalai P, Parven A & Megharaj 
M, 2021, ‘Glyphosate use in urban 
landscape soils: fate, distribution, and 
potential human and environmental 
health risks’, Journal of Environmental 
Management, vol. 292, art. 112786.

Meftaul IM, Venkateswarlu K, Annamalai P,  
Parven A, Sobhani Z & Megharaj M, 
2021, ‘Behavior and fate of fungicide 
chlorothalonil in urban landscape soils 
and associated environmental concern’, 
Journal of Environmental Science and 
Health, Part B, vol. 56, no. pp. 1066–1077.

Morrissy JG, Currell MJ, Reichman SM, 
Surapaneni A, Megharaj M, Crosbie ND,  
Hirth D, Aquilina S, Rajendram W & 
Ball AS, 2021, ‘Nitrogen contamination 
and bioremediation in groundwater 
and the environment: a review’, Earth-
Science Reviews, vol. 222, art. 103816.

Morrissy JG, Currell MJ, Reichman SM, 
Surapaneni A, Megharaj M, Crosbie ND,  
Hirth D, Aquilina S, Rajendram W 
& Ball AS, 2022, ‘The variation in 
groundwater microbial communities in 
an unconfined aquifer contaminated 
by multiple nitrogen contamination 
sources’, Water, vol. 14, no. 4, p. 613. 

Nuruzzaman M, Liu Y, Ren J, Rahman MM,  
Zhang H, Johir MAH, Shon HK & Naidu 
R, 2022, ‘Capability of organically 
modified montmorillonite nanoclay 
as a carrier for imidacloprid delivery’, 
ACS Agricultural Science and 
Technology, vol. 2, no. 1, pp. 57–68. 

Perera IA, Abinandan S, Panneerselvan L, 
Subashchandrabose SR, Venkateswarlu K,  
Naidu R & Megharaj M, 2022, ‘Co-culturing  
of microalgae and bacteria in real 
wastewaters alters indigenous bacterial  
communities enhancing effluent 
bioremediation’, Algal Research, vol. 64, 
art. 102705.

Perera IA, Abinandan S, 
Subashchandrabose SR, Venkateswarlu K,  
Naidu R & Megharaj M, 2021, ‘Impact of 
nitrate and ammonium concentrations 
on co-culturing of Tetradesmus obliquus 
IS2 with Variovorax paradoxus IS1 as 
revealed by phenotypic responses’, 
Microbial Ecology, vol. 83, pp. 951–959.

Perera IA, Abinandan S, 
Subashchandrabose SR, Venkateswarlu K, 
Naidu R & Megharaj M, 2022, ‘Combined 
inorganic nitrogen sources influence 
the release of extracellular compounds 
that drive mutualistic interactions in 
microalgal‒bacterial co-cultures’,  
Journal of Applied Phycology, vol. 34,  
pp.  1311–1322. 

Praveen K, Abinandan S, Venkateswarlu K  
& Megharaj M, 2022, ‘Sustainability 
evaluation of immobilized acid-
adapted microalgal technology in acid 
mine drainage remediation following 
emergy and carbon footprint analysis’, 
Molecules, vol. 27, no. 3, art. 1015. 

Ramadass K, Kuppusamy S, 
Venkateswarlu K, Naidu R & Megharaj M,  
2021, ‘Unresolved complex mixtures 
of petroleum hydrocarbons in the 
environment: an overview of ecological 
effects and remediation approaches’, 
Critical Reviews in Environmental  
Science and Technology, vol. 51, no. 23,  
pp. 2872–2894. 

Ramakrishnan B, Maddela NR, 
Venkateswarlu K & Megharaj M, 2021, 
‘Linkages between plant rhizosphere 
and animal gut environments: 
interaction effects of pesticides with 
their microbiomes’, Environmental 
Advances, vol. 5, art. 100091.

Rathnayake IVN, Megharaj M, Beer M 
& Naidu R, 2021, ‘Medium composition 
affects the heavy metal tolerance of 
microalgae: a comparison’, Journal of 
Applied Phycology, vol. 33, pp. 3683–3695.  

Rusmin R, Sarkar B, Mukhopadhyay R,  
Tsuzuki T, Liu Y & Naidu R, 2022, ‘Facile 
one pot preparation of magnetic 
chitosan-palygorskite nanocomposite 
for efficient removal of lead from 
water’, Journal of Colloid and Interface 
Science, vol. 608, part 1, pp. 575–587.

Sana T, Chowdhury MI, Logeshwaran P,  
Dharmarajan R & Megharaj M, 2021, 
‘Perfluorooctanoic acid (PFOA) 
induces behavioural, reproductive 
and developmental toxicological 
impacts in Caenorhabditis elegans 
at concentrations relevant to the 
contaminated areas’, Environmental 
Advances, vol. 4, art. 100053.

Shi Q, Fang C, Zhang Z, Yan C & Zhang X,  
2020, ‘Visualization of the tissue 
distribution of fullerenols in zebrafish 
(Danio rerio) using imaging mass 
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Chemistry vol. 412, pp. 7649–7658. 
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35

Sivaram AK, Panneerselvan L,  
Surapaneni A, Lee E, Kannan K &  
Megharaj M, 2022, ‘Per- and 
polyfluoroalkyl substances (PFAS) in 
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and transgenerational effects 
of polyethylene microplastics at 
environmentally relevant concentrations 
in earthworms’, Environmental Technology 
& Innovation, vol. 25, art. 102226.

Stegehuis N & Naidu R, 2021, 
‘Environmental pollution – a wake-up call 
for doctors’, Journal of the Australasian 
College of Nutritional and Environmental 
Medicine, vol. 40, no. 4, pp. 34–36. 
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Conference presentations 
and abstracts
Naidu R, 2022, ‘PFAS fate and transport 
in the subsurface environment’, presented 
at PFAS in groundwater – understanding 
the assumptions and limitations of 
predictive groundwater modelling 
tools, CRC CARE, online, 16 March.

Naidu R, 2021, ‘Deploying 21st century 
digital technologies to solve last century’s 
contamination’, presented at the First 
annual symposium – Transforming 
Biosolids, Victoria, Australia 15 July.

Warner SD & Naidu R, 2022, ‘The 
anthrohydrologic conceptual model 
for groundwater remedy design 
under climate change’, presented 
at the Conference on Innovations in 
Climate Resilience, 29–30 March.
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CRC CARE Pty Ltd
ACN 113 908 044

Directors' Report
30 June 2022

The directors present their report on CRC CARE Pty Ltd (the 'Company' or "CRC CARE") for the financial year ended 30
June 2022.

Directors

The names of each person who has been a director during the year and to the date of this report are:

Dr Rod Lukatelich
Mr Sean Edwards, Chairman
Prof Ravi Naidu, CEO & Managing Director
Dr Alan Broadfoot
Ms Eliza Yuen Appointed March 2022
Mr Charles Wong Resigned February 2022
Dr Paul Vogel Resigned November 2021
Mr Ralph Hardy Resigned November 2021

Directors have been in office since the start of the financial year to the date of this report unless otherwise stated.

Principal activities

The principal activity of CRC CARE during the financial year was to manage and govern the CRC for Contamination
Assessment and Remediation of the Environment ("the Centre").

The objective of the Centre is to promote research and capacity building for the development, extension and utilisation of
advanced technologies and methods for:

a) assessing contamination risks to the land, groundwater and air;

b) preventing, managing and/or remediating contamination;

c) developing safe options for land use and the reuse of wastes on land;

d) developing solutions that are acceptable to regulatory agencies and the public; and

e) capacity building.

No significant changes in the nature of the Company's activity occurred during the financial year.

Dividends paid or recommended

No dividends were paid or declared since the start of the financial year. No recommendation for payment of dividends has
been made.

Review of operations

The Company specialises in research and development of technologies to overcome and prevent contamination of soil,
water and air. During the year, the Company received cash contributions of $5,587,269 (2021 $6,698,000) and in-kind
contributions of $3,144,002 (2021: $4,766,408). 

Costs directly attributable to Research expenditure totalled $7,382,307 (2021: $9,574,049) which is reflective of the
research performed in order to complete the projects of the Company.

1
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CRC CARE Pty Ltd
ACN 113 908 044

Directors' Report
30 June 2022

Significant changes in state of affairs

Other than the above, there have been no significant changes in the state of affairs of the Company during the year.

Matters or circumstances arising after the end of the year

Other than that disclosed elsewhere in the report, there have been no matters since the end of the financial year which
significantly affected or could significantly affect the operations of the Company, the results of those operations or the state
of affairs of the Company in future financial years.

Future developments and results

Likely developments in the operations of the Company and the expected results of those operations in future financial years
have not been included in this report as the inclusion of such information is likely to result in unreasonable prejudice to the
Company.

Environmental matters

The Company's operations are subject to significant environmental regulations under the laws of the Commonwealth and
States of Australia, briefly discussed below:

(i) The Company is subject to regulation relating to the testing of contaminated sites and the formulation of proposals for
the remediation of contamination in the environment;

(ii) Personnel of the entity and entities providing research services to the Company are required to conform to the site
specific Environmental Health and Safety plans when entering and working on contaminated sites.

There have been no breaches of such environmental regulations or plans that have a material effect on the financial
statements.

Indemnification and insurance of officers and auditors

During the financial year, the Company paid a premium of $7,483 (2021: $7,772) to insure Directors and Officers of the
Company.

The liabilities insured are legal costs that may be incurred in defending civil or criminal proceedings that may be brought
against Directors and Officers in their capacity as officers of the Company, and any other payments arising from liabilities
incurred by the officers in connection with such proceedings. This does not include such liabilities that arise from conduct
involving wilful breach of duty by the officers or the improper use by the officers of their position or of information to gain
advantage for them or someone else to cause detriment to the Company.

Proceedings on behalf of company

No person has applied for leave of court under Section 237 of the Corporations Act 2001 to bring proceedings on behalf of
the Company or intervene in any proceedings to which the Company is a party for the purpose of taking responsibility on
behalf of the Company for all or any part of those proceedings.

2
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CRC CARE Pty Ltd
ACN 113 908 044

Directors' Report
30 June 2022

Auditor's independence declaration

The lead auditor's independence declaration in accordance with section 307C of the Corporations Act 2001, for the year
ended 30 June 2022 has been received and can be found on page 4 of the financial report.

Signed in accordance with a resolution of the Board of Directors:

Chairman of Board of Directors: .............................................................................
Mr Sean Edwards

CEO & Managing Director: .........................................................................................
Prof Ravi Naidu

Dated 

3

....................................
24/10/2022

....................................................................................................... ................................................ ....................................................................... 2�/10/2022
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4

Auditorʼs Independence Declaration under Section 307C of the Corporations Act 2001 
to the members of CRC FOR CARE PTY LTD

I declare that, to the best of my knowledge and belief, during the year ended 30 June 2022, there have 
been: 

(i) no contraventions of the auditor independence requirements as set out in the Corporations Act
2001 in relation to the audit; and

(ii) no contraventions of any applicable code of professional conduct in relation to the audit.

PKF 

MARTIN MATTHEWS
PARTNER 

28 OCTOBER 2022 
NEWCASTLE, NSW

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

Liability limited by a scheme approved 
under Professional Standards Legislation 

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 

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 

PKF (NS) Audit & Assurance Limited Partnership is a member firm of the PKF International Limited family of separately owned firms and does not accept any 
responsibility or liability for the actions or inactions of any individual member or correspondent firm or firms. 

For our office locations visit www.pkf.com.au 
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NEWCASTLE, NSW

PKF (NS) Audit & Assurance Limited Partnership 
ABN 91 850 861 839 
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Sydney 
Level 8, 1 O'Connell Street 
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Newcastle 
755 Hunter Street 
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PKF (NS) Audit & Assurance Limited Partnership is a member firm of the PKF International Limited family of separately owned firms and does not accept any 
responsibility or liability for the actions or inactions of any individual member or correspondent firm or firms. 

For our office locations visit www.pkf.com.au 
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CRC CARE Pty Ltd
ACN 113 908 044

Statement of Profit or Loss and Other Comprehensive Income
For the Year Ended 30 June 2022

Note
2022

$
2021

$
Revenue 5 8,507,975 10,681,393
Finance income 6 406 772
Other income 5 168,975 372,733
Consultants fees (58,906) (70,971)
Employee benefits expense (709,195) (692,230)
IT expenses (26,740) (33,661)
Lease expenses (579) (14,306)
Legal expenses (102,115) (99,257)
Research expenditure - cash (4,238,305) (4,807,641)
Research expenditure - in-kind (3,144,002) (4,766,408)
Travel expenses (7,275) (10,368)
Depreciation and amortisation expense (28,713) -
Finance costs 6 (4,899) (5,914)
Other expenses (369,515) (567,246)

Profit/(loss) before income tax (12,888) (13,104)
Income tax (expense)/benefit 7 12,888 13,104

Profit for the year - -

Other comprehensive income for the year, net of tax - -

Total comprehensive income for the year - -

The accompanying notes form part of these financial statements.
5
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CRC CARE Pty Ltd
ACN 113 908 044

Statement of Financial Position
As At 30 June 2022

Note
2022

$
2021

$

ASSETS
CURRENT ASSETS
Cash and cash equivalents 8 2,853,410 2,579,939
Trade and other receivables 9 1,315,273 326,497
Other assets 11 291,489 104,798
TOTAL CURRENT ASSETS 4,460,172 3,011,234
NON-CURRENT ASSETS
Right of use assets 10 33,152 -
Property, plant and equipment 10 344,596 -
TOTAL NON-CURRENT ASSETS 377,748 -
TOTAL ASSETS 4,837,920 3,011,234

LIABILITIES
CURRENT LIABILITIES
Trade and other payables 12 845,075 448,890
Borrowings 31,755 -
Employee benefits 13 26,573 -
Other liabilities 14 1,499,130 1,334,641
Other financial liabilities 15 2,435,383 1,227,693
TOTAL CURRENT LIABILITIES 4,837,916 3,011,224
TOTAL NON-CURRENT LIABILITIES - -
TOTAL LIABILITIES 4,837,916 3,011,224
NET ASSETS 4 10

EQUITY
Issued capital 16 4 10
Accumulated losses - -
TOTAL EQUITY 4 10

The accompanying notes form part of these financial statements.
6
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CRC CARE Pty Ltd
ACN 113 908 044

Statement of Changes in Equity
For the Year Ended 30 June 2022

2022
Ordinary
Shares

$

Accumulated
Losses

$
Total

$
Balance at 1 July 2021 10 - 10
Profit for the year - - -
Cancellation of shares (6) - (6)

Balance at 30 June 2022 4 - 4

2021
Ordinary
Shares

$

Accumulated
Losses

$
Total

$
Balance at 1 July 2020 14 - 14
Loss for the year - - -
Share buy-back (4) - (4)

Balance at 30 June 2021 10 - 10

The accompanying notes form part of these financial statements.
7
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CRC CARE Pty Ltd
ACN 113 908 044

Statement of Cash Flows
For the Year Ended 30 June 2022

Note
2022

$
2021

$

CASH FLOWS FROM OPERATING ACTIVITIES:
Cash contributions received from all Participants (inclusive of GST) 6,141,175 6,955,520
Payments to suppliers and employees (5,712,607) (7,822,828)
Income taxes refunded 12,888 13,104
Interest received 406 772
Training fees received 127,787 132,894
Other income received 52,805 182,888
Grant income received - 51,491
Net cash provided by/(used in) operating activities 622,454 (486,159)

CASH FLOWS FROM INVESTING ACTIVITIES:
Purchase of property, plant and equipment (348,983) -
Net cash provided by/(used in) investing activities (348,983) -

CASH FLOWS FROM FINANCING ACTIVITIES:
Share buy-back - (4)
Net cash provided by/(used in) financing activities - (4)

Net increase/(decrease) in cash and cash equivalents held 273,471 (486,163)
Cash and cash equivalents at beginning of year 2,579,939 3,066,102
Cash and cash equivalents at end of financial year 8 2,853,410 2,579,939

The accompanying notes form part of these financial statements.
8
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CRC CARE Pty Ltd
ACN 113 908 044

Notes to the Financial Statements
For the Year Ended 30 June 2022

The financial report covers CRC CARE Pty Ltd as an individual entity. CRC CARE Pty Ltd is a for-profit 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

The financial statements are general purpose financial statements that have been prepared in accordance with the
Australian Accounting Standards - Simplified Disclosures and the Corporations Act 2001.

The financial statements have been prepared on an accruals basis and are based on historical costs modified, where
applicable, by the measurement at fair value of selected non-current assets, financial assets and financial liabilities.

Significant accounting policies adopted in the preparation of these financial statements are presented below and are
consistent with prior reporting periods unless otherwise stated.

2 Change in Accounting Policy

The Company has adopted AASB 1060 General Purpose Financial Statements - Simplified Disclosures for For-Profit
and Not-For Profit-Entities. 

There has been no changes to the recognition and measurement principles applied by the Company, however, some
minor disclosure changes have been made as a result of the adoption of AASB 1060. 

3 Summary of Significant Accounting Policies

(a) Going concern

On 10 September 2021, the Company signed agreements with key participants to receive funding for at least
three years to provide for the continuation of research activities.

Accordingly, the 2022 financial statements have been prepared on the going concern basis, which assumes
assets will be utilised and liabilities will be extinguished in the ordinary course of business.

(b) Revenue and other income

Specific revenue streams

The revenue recognition policies for the principal revenue streams of the Company are:

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.

9
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CRC CARE Pty Ltd
ACN 113 908 044

Notes to the Financial Statements
For the Year Ended 30 June 2022

3 Summary of Significant Accounting Policies (cont'd)

(b) Revenue and other income (cont'd)

Specific revenue streams (cont'd)

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.

Participant's contributions 

Contributions received in cash (recorded as deferred revenue on receipt) 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.

Contributions received in-kind are recognised as detailed in note 3(c) and comprise material, labour and other
costs, when sufficient documentation and information has been received to quantify the cost with reasonable
certainty.

(c) In-kind contributions

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 Newcastle 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 comprises 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 change in value.

(e) Financial instruments

Financial instruments are recognised initially on the date that the Company becomes party to the contractual
provisions of the instrument.

On initial recognition, all financial instruments are measured at fair value plus transaction costs (except for
instruments measured at fair value through profit or loss where transaction costs are expensed as incurred).

10
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CRC CARE Pty Ltd
ACN 113 908 044

Notes to the Financial Statements
For the Year Ended 30 June 2022

3 Summary of Significant Accounting Policies (cont'd)

(e) Financial instruments (cont'd)

Financial assets

All recognised financial assets are subsequently measured in their entirety at either amortised cost or fair value,
depending on the classification of the financial assets.

Classification 

On initial recognition, the Company classifies its financial assets into the following categories, those measured
at:

amortised cost

fair value through profit or loss - FVTPL

fair value through other comprehensive income - equity instrument (FVOCI - equity)

fair value through other comprehensive income - debt investments (FVOCI - debt)

Amortised cost

The Company's financial assets measured at amortised cost comprise trade and other receivables and cash
and cash equivalents in the statement of financial position.

Subsequent to initial recognition, these assets are carried at amortised cost using the effective interest rate
method less provision for impairment.

Impairment of financial assets 

Impairment of financial assets is recognised on an expected credit loss (ECL) basis for the following assets:

financial assets measured at amortised cost

debt investments measured at FVOCI

When determining whether the credit risk of a financial assets has increased significant since initial recognition
and when estimating ECL, the Company considers reasonable and supportable information that is relevant and
available without undue cost or effort.  This includes both quantitative and qualitative information and analysis
based on the Company's historical experience and informed credit assessment and including forward looking
information.

The Company uses the presumption that an asset which is more than 30 days past due has seen a significant
increase in credit risk.

11
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CRC CARE Pty Ltd
ACN 113 908 044

Notes to the Financial Statements
For the Year Ended 30 June 2022

3 Summary of Significant Accounting Policies (cont'd)

(e) Financial instruments (cont'd)

Financial assets (cont'd)

The Company uses the presumption that a financial asset is in default when:

the other party is unlikely to pay its credit obligations to the Company in full, without recourse to the
Company to actions such as realising security (if any is held); or

the financial assets is more than 90 days past due.

Credit losses are measured as the present value of the difference between the cash flows due to the Company
in accordance with the contract and the cash flows expected to be received.  This is applied using a probability
weighted approach.

Trade receivables

Impairment of trade receivables have been determined using the simplified approach in AASB 9 which uses an
estimation of lifetime expected credit losses.  The Company has determined the probability of non-payment of
the receivable and multiplied this by the amount of the expected loss arising from default.

The amount of the impairment is recorded in a separate allowance account with the loss being recognised in
finance expense.  Once the receivable is determined to be uncollectable then the gross carrying amount is
written off against the associated allowance.

Where the Company renegotiates the terms of trade receivables due from certain customers, the new expected
cash flows are discounted at the original effective interest rate and any resulting difference to the carrying value
is recognised in profit or loss.

Other financial assets measured at amortised cost

Impairment of other financial assets measured at amortised cost are determined using the expected credit loss
model in AASB 9.  On initial recognition of the asset, an estimate of the expected credit losses for the next 12
months is recognised.  Where the asset has experienced significant increase in credit risk then the lifetime
losses are estimated and recognised.

Financial liabilities

The Company measures all financial liabilities initially at fair value less transaction costs, subsequently financial
liabilities are measured at amortised cost using the effective interest rate method.

The financial liabilities of the Company comprise trade payables, current tax liabilities and accrued expenses.

(f) 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. 

12
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CRC CARE Pty Ltd
ACN 113 908 044

Notes to the Financial Statements
For the Year Ended 30 June 2022

3 Summary of Significant Accounting Policies (cont'd)

(f) Research expenditure (cont'd)

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.

(g) Share capital

Ordinary shares are classified as equity. Incremental costs directly attributable to the issue of ordinary shares
and share options which vest immediately are recognised as a deduction from equity, net of any tax effects.

(h) Income Tax

The income tax expense or revenue for the year 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.

(i) Goods and services tax (GST)

Revenue, expenses and assets are recognised net of the amount of goods and services tax (GST), except
where the amount of GST incurred is not recoverable from the Australian Taxation Office (ATO).

Receivables and payable are stated inclusive of GST.

Cash flows in the statement of cash flows are included on a gross basis and the GST component of cash flows
arising from investing and financing activities which is recoverable from, or payable to, the taxation authority is
classified as operating cash flows.

13
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CRC CARE Pty Ltd
ACN 113 908 044

Notes to the Financial Statements
For the Year Ended 30 June 2022

4 Critical Accounting Estimates and Judgments

The directors make estimates and judgements during the preparation of these financial statements regarding
assumptions about current and future events affecting transactions and balances.

These estimates and judgements are based on the best information available at the time of preparing the financial
statements, however as additional information is known then the actual results may differ from the estimates.

The significant estimates and judgements made have been described below.

Key estimates - in-kind contributions

Staff contributions are valued in accordance with historical guidelines as detailed in note 3(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 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.

14
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CRC CARE Pty Ltd
ACN 113 908 044

Notes to the Financial Statements
For the Year Ended 30 June 2022

5 Revenue and Other Income
2022

$
2021

$
Contributions Revenue
- Allocated contributions from Participants - Cash 5,363,973 5,914,985
- Allocated contributions from Participants - In-kind 3,144,002 4,766,408

Total Contributions Revenue 8,507,975 10,681,393

Other income
- Training fees 116,170 120,813
- Other income 52,805 137,610
- Grant income - 46,810
- Government grants - 67,500

168,975 372,733

Disaggregation of revenue from contracts with customers

Revenue from contracts with customers has been disaggregated into amounts earned at a point in time or over time
and the following table shows this breakdown:

Timing of revenue recognition
- At a point in time - -
- Over time 8,507,975 10,681,393

8,507,975 10,681,393

6 Finance Income and Expenses

Finance income
Interest income
- Assets measured at amortised cost 406 772

Finance expenses

Other finance expenses 4,899 5,914

15
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CRC CARE Pty Ltd
ACN 113 908 044

Notes to the Financial Statements
For the Year Ended 30 June 2022

7 Income Tax Expense

(a) The major components of tax expense (income) comprise:
2022

$
2021

$
Local income tax benefit (12,888) (13,104)

8 Cash and Cash Equivalents
Cash on hand 127 128
Cash at bank 424,226 141,110
Deposits at call 2,429,057 2,438,701

2,853,410 2,579,939

Included in Cash and Cash Equivalents is restricted cash of $3,489 for use with respect to NESP, $79,298 for use with
respect to Clean Australia CRC, $71,055 for use with respect to Waste 5.0 CRC and $294,500 for use with respect to
Latin Resources (2021: $3,489 for use with respect to NESP, $90,827 for use with respect to Clean Australia CRC and
$38,999 for use with respect to Waste 5.0 CRC), refer to note 12.

9 Trade and Other Receivables
CURRENT
Trade receivables 1,315,273 326,497

10 Property, plant and equipment
PLANT AND EQUIPMENT
At cost 537,978 191,191
Accumulated depreciation (193,382) (191,191)

Total plant and equipment 344,596 -

RIGHT-OF-USE
At cost 59,673 -
Accumulated depreciation (26,521) -

Total Right-of-Use 33,152 -

Total property, plant and equipment 377,748 -

11 Other assets
CURRENT
Prepayments 291,489 104,798
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CRC CARE Pty Ltd
ACN 113 908 044

Notes to the Financial Statements
For the Year Ended 30 June 2022

12 Trade and Other Payables

2022
$

2021
$

CURRENT
Trade payables 301,929 218,819
Monies held in trust 448,342 133,315
GST payable 80,660 63,617
Other payables 14,144 33,139

845,075 448,890

13 Employee Benefits
CURRENT
Provision for employee benefits 26,573 -

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 provision is presented as
current, since the Company does not have an unconditional right to defer settlement for any of these obligations.

14 Other Liabilities
CURRENT
Accrued expenses 1,499,130 1,334,641

15 Other Financial Liabilities
CURRENT
Contributions from Participants 2,400,739 1,193,049
Other deferred revenue 34,644 34,644

2,435,383 1,227,693

As per the accounting policy in note 3, contributions from Participants (both cash and in-kind) are treated as deferred
revenue until matched against expenditure in the course of the Company's activities.

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 the next financial year.

16 Issued Capital
4  (2021: 10) Ordinary shares 4 10

17 Key Management Personnel Disclosures

The remuneration paid to key management personnel of the Company is $ 691,221 (2021: $ 1,212,258).

17
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CRC CARE Pty Ltd
ACN 113 908 044

Notes to the Financial Statements
For the Year Ended 30 June 2022

18 Auditors' Remuneration
2022

$
2021

$
Remuneration of the auditor for:
- auditing or reviewing the financial statements 27,500 26,250

19 Related Parties

(a) Related party definition

Related parties include close family members of key management personnel and entities that are controlled or
significantly influenced by those key management personnel or their close family members.

(b) Transactions with related parties

Transactions between related parties are on normal commercial terms and conditions no more favourable than
those available to other parties unless otherwise stated.

The following transactions occurred with related parties:

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 20.

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 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. 

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 2022 staff and non-staff in-kind contributions from Participants totaled $3,144,002
(2021:$4,766,408).

18
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CRC CARE Pty Ltd
ACN 113 908 044

Notes to the Financial Statements
For the Year Ended 30 June 2022

20 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 in September 2021, 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 14.95% (2021: 36.74%) based on
total contributions, both cash and in-kind, from the inception of CRC CARE in 2005.

21 Economic Dependency and continuance of operations

The Company depends upon continued support from Participants for its ongoing operations with 100% (2021: 100%)
of the Company's cash contributions being sourced from Participants.

22 Events Occurring After the Reporting Date

No matters or circumstances have arisen since the end of the financial year which significantly affected or may
significantly affect the operations of the Company, the results of those operations, or the state of affairs of the
Company in future financial years.

23 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
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CRC CARE Pty Ltd
ACN 113 908 044

Directors' Declaration

The directors of the Company declare that:

1. The financial statements and notes, as set out on pages 5 to 19, are in accordance with the Corporations Act 2001
and:

a. comply with Australian Accounting Standards - Simplified Disclosure Standard; and

b. give a true and fair view of the financial position as at 30 June 2022 and of the performance for the year ended on
that date of the Company.

2. In the directors' opinion, there are reasonable grounds to believe that the Company will be able to pay its debts as and
when they become due and payable.

This declaration is made in accordance with a resolution of the Board of Directors.

Chairman of Board of Directors...............................................................................
Mr Sean Edwards

CEO & Managing Director .........................................................................................
Prof Ravi Naidu

Dated 

20

..................................... 24/10/2022
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INDEPENDENT AUDITORʼS REPORT 

TO THE MEMBERS OF CRC FOR CARE PTY LTD 

Report on the Financial Report 

Opinion  

We have audited the financial report of CRC for Contamination Assessment and Remediation of the 
Environment Limited (the Company), which comprises the statement of financial position as at 30 June 
2022, the statement of profit or loss and other comprehensive income, statement of changes in equity 
and statement of cash flows for the year then ended, and notes to the financial statements, including a 
summary of significant accounting policies, and the directorsʼ declaration.  

In our opinion, the accompanying financial report of the Company is in accordance with the Corporations 
Act 2001, including:  

(a) giving a true and fair view of the Companyʼs financial position as at 30 June 2022 and of its
performance for the year then ended; and

(b) complying with Australian Accounting Standards – Simplified Disclosure Requirements and
Division 60 of the Australian Charities and Not-for-profits Commission Regulation 2013.

Basis for Opinion 

We conducted our audit in accordance with Australian Auditing Standards. Our responsibilities under 
those standards are further described in the Auditorʼs Responsibilities for the Audit of the Financial 
Report section of our report.  

We believe that the audit evidence we have obtained is sufficient and appropriate to provide a basis for 
our opinion.  

Independence 

We are independent of the Company in accordance with the auditor independence requirements of the 
Corporations Act 2001 and the ethical requirements of the Accounting Professional and Ethical 
Standards Boardʼs APES 110 Code of Ethics for Professional Accountants (including Independence 
Standards) (the Code) that are relevant to our audit of the financial report in Australia. We have also 
fulfilled our other ethical responsibilities in accordance with the Code.  

Responsibilities of the Directors for the Financial Report  

The directors of the Company are responsible for the preparation of the financial report that gives a true 
and fair view in accordance with Australian Accounting Standards – Simplified Disclosure Requirements 
and the Australian Charities and Not-for-profits Commission Act 2012.

The directorsʼ responsibility also includes such internal control as the directors determine is necessary 
to enable the preparation of a financial report that gives a true and fair view and is free from material 
misstatement, whether due to fraud or error. 

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

Liability limited by a scheme approved 
under Professional Standards Legislation 

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 

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 

PKF (NS) Audit & Assurance Limited Partnership is a member firm of the PKF International Limited family of separately owned firms and does not accept any 
responsibility or liability for the actions or inactions of any individual member or correspondent firm or firms. 

For our office locations visit www.pkf.com.au 
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Auditorʼs Independence Declaration under Section 307C of the Corporations Act 2001 
to the members of CRC FOR CARE PTY LTD

I declare that, to the best of my knowledge and belief, during the year ended 30 June 2022, there have 
been: 

(i) no contraventions of the auditor independence requirements as set out in the Corporations Act
2001 in relation to the audit; and

(ii) no contraventions of any applicable code of professional conduct in relation to the audit.

PKF 

MARTIN MATTHEWS
PARTNER 

28 OCTOBER 2022 
NEWCASTLE, NSW
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Responsibilities of the Directors for the Financial Report (contʼd) 

In preparing the financial report, the directors are responsible for assessing the Companyʼs ability to 
continue as a going concern, disclosing, as applicable, matters relating to going concern and using the 
going concern basis of accounting unless the directors either intend to liquidate the Company or to 
cease operations, or have no realistic alternative but to do so.  

Auditorʼs Responsibilities for the Audit of the Financial Report 

Our objectives are to obtain reasonable assurance about whether the financial report as a whole is free 
from material misstatement, whether due to fraud or error, and to issue an auditorʼs report that includes 
our opinion. Reasonable assurance is a high level of assurance, but is not a guarantee that an audit 
conducted in accordance with the Australian Auditing Standards will always detect a material 
misstatement when it exists. Misstatements can arise from fraud or error and are considered material 
if, individually or in the aggregate, they could reasonably be expected to influence the economic 
decisions of users taken on the basis of this financial report. 

As part of an audit in accordance with the Australian Auditing Standards, we exercise professional 
judgment and maintain professional scepticism throughout the audit. We also:  

• Identify and assess the risks of material misstatement of the financial report, whether due to fraud
or error, design and perform audit procedures responsive to those risks, and obtain audit evidence
that is sufficient and appropriate to provide a basis for our opinion. The risk of not detecting a
material misstatement resulting from fraud is higher than for one resulting from error, as fraud may
involve collusion, forgery, intentional omissions, misrepresentations, or the override of internal
control.

• Obtain an understanding of internal control relevant to the audit in order to design audit procedures
that are appropriate in the circumstances, but not for the purpose of expressing an opinion on the
effectiveness of the Companyʼs internal control.

• Evaluate the appropriateness of accounting policies used and the reasonableness of accounting
estimates and related disclosures made by the directors.

• Conclude on the appropriateness of the directorsʼ use of the going concern basis of accounting
and, based on the audit evidence obtained, whether a material uncertainty exists related to events
or conditions that may cast significant doubt on the Companyʼs ability to continue as a going
concern. If we conclude that a material uncertainty exists, we are required to draw attention in our
auditorʼs report to the related disclosures in the financial report or, if such disclosures are
inadequate, to modify our opinion. Our conclusions are based on the audit evidence obtained up
to the date of our auditorʼs report. However, future events or conditions may cause the Company
to cease to continue as a going concern.

• Evaluate the overall presentation, structure and content of the financial report, including the
disclosures, and whether the financial report represents the underlying transactions and events in
a manner that achieves fair presentation.

We communicate with the directors regarding, among other matters, the planned scope and timing of 
the audit and significant audit findings, including any significant deficiencies in internal control that we 
identify during our audit. 
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Auditorʼs Responsibilities for the Audit of the Financial Report (contʼd)

We also provide the directors with a statement that we have complied with relevant ethical requirements 
regarding independence, and to communicate with them all relationships and other matters that may 
reasonably be thought to bear on our independence, and where applicable, action taken to eliminate 
threats or safeguards applied. 

PKF 

MARTIN MATTHEWS
PARTNER 

28 OCTOBER 2022 
NEWCASTLE, NSW
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