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Aunty Loretta Halloran is a Ngunnawal Elder and a 
member of the United Ngunnawal Council of Elders. 

Aunty Loretta is the creator of the pot photographed 
above, a detail of which is reproduced on the front 
cover of this State of the Environment Report 2019. 
Through her daughter Caroline Hughes, she has given 
us permission to reproduce these photographs. 

This pottery represents the Ngunnawal river systems: 
the water which flows and the rocky surfaces through 
which the water courses. Aunty Loretta has been 
working in clay for many years.

Aunty Loretta was born in Yass and spent her early 
life on the Hollywood Mission. She spent time away 
from home in Wurundjeri country (Melbourne) before 
returning to live on the borders of Wiradjuri and 
Ngunnawal country at Tumut. She has been pivotal in 
the movement to bring back the Ngunnawal language, 
working with her community, the Australian Institute of 
Aboriginal and Torres Strait Islander Studies, and with 
responsible non-Aboriginal authorities. 

Aunty Loretta remembers the trying conditions 
under which her family and community lived on the 
Missions but she also remembers the passing on of 
cultural knowledge. She is now a critical contributor 
to communicating culture. She recalls her father 
taking the children around to all the rabbit traps that 
he had set, barefoot on the frosty mornings, and she 
remembers helping him skin them. She recalls him 
fishing late in the evening ‘when the fish get sleepy’. 
As children they weren’t allowed to make any noise. 
The fish would come in closer to the bank, and her 
father would reach down with his hand and scoop them 
out onto the banks. ‘He was so fast with his hands. 
We’d make a fire amongst the rocks and cook the fish’.

Her father taught her about the stars and the moon 
and the trees. He said the trees ‘talk to each other, 
they connect with each other’. A lot of that knowledge 
is coming back to her, just like the language … 
‘it’s coming back’. 

‘People always said, as you get older you’ll start 
remembering the language. And it’s true, I’ll be 
walking around, and a word comes into my head. 
It’s wonderful.’

A special thank you to Caroline Hughes, Ngunnawal 
elder, who made it possible for us to use her mother 
Aunty Loretta Halloran’s pottery for the cover art work.

These photographs were taken by David Appleton, 
Photography and Technology Officer, Creative 
Industries, College of Technology and Design, Canberra 
Institute of Technology. The photo shoot was organised 
by Jayne Miller, Director, Business Growth and 
Transformation Canberra Institute of Technology. 
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FOREWORD

‘The average global temperature for 2015–2019 is on track 
to be the warmest of any equivalent period on record. 
It is currently estimated to be 1.1 °Celsius (± 0.1 °C) 
above pre-industrial (1850–1900) times. Widespread and 
long-lasting heatwaves, record-breaking fires and other 
devastating events such as tropical cyclones, floods and 
drought have had major impacts on socio-economic 
development and the environment … Global emissions are 
not estimated to peak by 2030, let alone by 2020, if current 
climate policies and ambition levels of the Nationally 
Determined Contributions (NDCs) are maintained.’1

1 United Nations (UN) Science Advisory Group to the UN Secretary-General’s Climate Action 
Summit, 22 September 2019, Press Release on the United in Science report, found at https://
unfccc.int/news/landmark-united-in-science-report-informs-climate-action-summit 
accessed 7 November 2019.
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In May 2019 the Australian Capital Territory (ACT) 
Government joined hundreds of other jurisdictions, 
including the United Kingdom and Canada, in 
becoming the first Australian territory or state to 
declare a climate emergency.

The importance of this declaration has been 
reinforced in every major report released in 2019.2

Business has renewed calls for action,3 specifically 
citing the role that cities can play.4 The insurance 
industry echoes these concerns, with the global 
reinsurance company Munich RE putting climate 
change at the top of its 2018 Corporate Responsibility 
Report ‘materiality matrix’. Legal advice to company 
directors issued in 2016 on climate change risk was 
renewed in 2019.5 Defence experts keep reminding us 
of the security risks and commitment of personnel 
associated with climate change,6 and that climate 
change ‘…could exceed a more traditional regional 
military threat’.7 In November 2019, 11,000 scientists 
warned about the climate crisis.8

2 United Nations Intergovernmental Panel on Climate Change (IPCC), Masson-Delmotte, V. et al., eds, 2018, Special Report: Global 
Warming of 1.5 °C, IPCC, Geneva, found at https://report.ipcc.ch/sr15/pdf/sr15_spm_final.pdf , accessed 7 November 2019; 
Brondizio E.S. et al., eds, 2019, Global Assessment Report on Biodiversity and Ecosystem Services: Summary for Policymakers, 
IPBES Secretariat, Bonn, found at https://www.ipbes.net/global-assessment-report-biodiversity-ecosystem-services, 
accessed 7 November 2019; UN Food and Agriculture Organisation (FAO), 2019, The State of the World’s Biodiversity for Food and 
Agriculture, found at http://www.fao.org/3/CA3129EN/CA3129EN.pdf, accessed 7 November 2019; IPCC Climate Change and Land 
Report found at https://www.ipcc.ch/srccl-report-download-page/ accessed 7 November 2019; IPCC, 2019, Special Report on 
the Ocean and the Cryosphere in a Changing Climate, found at https://www.ipcc.ch/srocc/home/, accessed 7 November 2019; 
UN Science Advisory Group to the UN Secretary-General’s Climate Action Summit, 2019, United in Science: High-level Synthesis 
Report of Latest Climate Science Information, World Meteorological Organization (WMO) and Science Advisory Group of the UN, 
found at https://reliefweb.int/sites/reliefweb.int/files/resources/climsci.pdf , accessed 30 October 2019; UNEP, Emissions Gap 
Report, 2019, found at https://wedocs.unep.org/ accessed on 27 November 2019; WMO Greenhouse Gas Bulletin, 2019, found at 
https://library.wmo.int/ accessed on 27 November 2019.

3 Global Commission on Adaptation, 2019, Adapt Now: A Global Call for Leadership on Climate Resilience, found at https://cdn.
gca.org/assets/2019-09/GlobalCommission_Report_FINAL.pdf , accessed 7 November 2019; United Nations Press Release, 
22 September 2019, ‘87 Major Companies Lead the Way Towards a 1.5 °C Future at UN Climate Action Summit’, found at  
https://unfccc.int/news/87-major-companies-lead-the-way-towards-a-15degc-future-at-un-climate-action-summit, 
accessed 7 November 2019.

4 Goldman Sachs, Global Markets Institute, 2019, Taking the Heat: Making Cities Resilient to Climate Change, found at  
https://www.goldmansachs.com/insights/pages/gs-research/taking-the-heat/report.pdf , accessed 7 November 2019; 
Storrow, B., 25 November 2019, Cities Look to Natural Gas Bans to Curb Carbon Emissions, American Scientist, found at  
https://www.scientificamerican.com/article/cities-look-to-natural-gas-bans-to-curb-carbon-emissions/ accessed 
28 November 2019.

5 Hutley, N. and S.H. Davison, 29 March 2019, ‘Updated Opinion on Directors’ Duties and Climate Risk’, Centre for Policy 
Development, found at https://cpd.org.au/2019/03/directors-duties-2019/, accessed 12 November 2019.

6 Clarke, M., 25 September 2019, ‘Did He Say it or Not? Defence Chief’s Climate Speech Warns of ‘Serious Ramifications of 
Climate Change’, ABC News, found at https://www.abc.net.au/news/2019-09-25/australian-defence-force-angus-campbell-
climate-change-speech/11543464 accessed 25 September 2019.

7 Vice Admiral (Retired) Paul Maddison, Director of the UNSW Defence Research Institute, Canberra, personal comment made to 
Kate Auty, UNSW, 9 August 2019; Sturrock, R. and P. Ferguson, 2015, The Longest Conflict: Australian Climate Security Challenge, 
Centre for Policy Development, found at https://cpd.org.au/wp-content/uploads/2015/06/Climate-Change-and-Security-Pap
er-FINAL.pdf accessed 12 November 2019.

8 Ripple, W. J. et al., 2019, ‘World Scientists’ Warning of a Climate Emergency’, BioScience, biz088, found at  
https://academic.oup.com/bioscience/advance-article/doi/10.1093/biosci/biz088/5610806, accessed 7 November 2019.

9 UN Environment Programme (UNEP), 2019, Measuring Progress: Towards Achieving the Environmental Dimension of the SDGs, found 
at https://www.unenvironment.org/resources/report/measuring-progress-towards-achieving-environmental-dimension-sdgs, 
accessed 14 November 2019.

10 It will be interesting to watch the progress of SDG Indicator development and implementation in the next reporting period, but at 
this time I have not been persuaded to embark on an SDG indicators assessment as to do so would not improve on the data and 
trend analysis used in this State of the Environment Report.

In this reporting period, in 2015, the United 
Nations also established the 17 Sustainable 
Development Goals (SDGs) with their 169 
targets: 93 indicators relate to environmental 
matters, of which 30% still lack an agreed 
methodology.9 Responsible consumption 
and production (SDG 12) is characterised by 
the least data availability and has the lowest 
priority on countries’ Voluntary National 
Reviews. In respect of all the targets for 
the state of the environment – biodiversity, 
ecosystem health, pollution and waste – 
either ‘no data exists or no progress was 
made’. As we would expect, policy change, 
improved reporting, and increased funding 
has underpinned the success of other SDGs 
and United Nations’ recommendations call 
for resourcing, monitoring and analysis, 
development of indicator methodologies, 
building integrated capacity and reducing 
data fragmentation.10
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The Canberra community understands these 
issues. In 2018, 90% of the community knew it 
was ‘important’ to act on climate change.11 Across 
Australia, in 2019, the Lowy Institute reported 61% 
of the community accepted that ‘global warming is a 
serious and pressing problem’.12

In this reporting period there have been many 
environmental and sustainability achievements 
in the ACT.

Our commitment to, and imminent achievement of, 
100% renewable energy is respected by thoughtful 
sub-national governments. This leadership has 
created green jobs and some confidence in our ability 
to achieve a ‘just transition’. The community and ACT 
Government can build on this accomplishment with 
the 2019 Climate Change Strategy.13

The ACT Government has been actively consulting 
with the public on major environmental policy 
directions, including the Living Infrastructure Plan: 
Cooling the City 2019,14 the Planning Strategy 2018, 
the Canberra Nature Park Draft Reserve Management 
Plan 2019,15 Moving Canberra 2019–2045: Integrated 
Transport Strategy,16 the Draft Digital Strategy17 and 
the design of the ACT Wellbeing Framework.18 The 
Government has also updated its Communications 
and Engagement Plan19 and established a YourSay 
Community Panel. The first Independent Audits 
of the Gungahlin and Molonglo Valley Strategic 

11 Schirmer, J. and B. Yabsley, 2018, Living Well with a Changing Climate: Findings of the 2018 ACT Longitudinal Survey on Climate 
Change, University of Canberra, found at https://www.environment.act.gov.au/__data/assets/pdf_file/0019/1316521/Longitudin
al-Survey-ACT-Resilience-to-Climate-Change-Report.pdf, accessed 12 September 2019.

12 Lowy Institute Poll, 2019, Australian Opinion on Climate Change and Energy, found at https://lowyinstitutepoll.lowyinstitute.org/
themes/climate-change-and-energy/ accessed 12 November 2019.

13 Found at https://www.environment.act.gov.au/cc/act-climate-change-strategy, accessed 28 November 2019.
14 Found at https://www.environment.act.gov.au/__data/assets/pdf_file/0005/1413770/Canberras-Living-Infrastructure-Plan.pdf, 

accessed 18 November 2019.
15 Found at https://www.yoursay.act.gov.au/act-parks/canberra-nature-park, accessed 18 November 2019.
16 Found at https://s3.ap-southeast-2.amazonaws.com/hdp.au.prod.app.act-yoursay.files/7715/4508/8347/INTEGRATED_

TRANSPORT_STRATEGY_-_181514.pdf, accessed 18 November 2019.
17 Found at https://s3.ap-southeast-2.amazonaws.com/hdp.au.prod.app.act-yoursay.files/2315/6920/3414/Draft_ACT_

Government_Digital_Strategy.pdf, accessed 18 November 2019.
18 Found at https://www.yoursay.act.gov.au/wellbeing, accessed 18 November 2019.
19 Found at https://www.act.gov.au/yoursay/our-conversations accessed on 18 November 2019.
20 Treasury and Economic Development Directorate, 2019, ACT Population Projections 2018 to 2058, ACT Government, Canberra, 

found at https://apps.treasury.act.gov.au/__data/assets/word_doc/0006/1305582/ACT-Population-Projections-Paper-FINAL.
doc, accessed 30 October 2019.

21 OCSE, 2018, Independent Audit of the Molonglo Valley Strategic Assessment, ACT Government, Canberra, found at  
https://www.envcomm.act.gov.au/investigations/independent-audit-of-the-molonglo-valley-strategic-assessment;  
OCSE, 2018, Independent Audit of the Gungahlin Strategic Assessment, ACT Government, Canberra, found at  
https://www.envcomm.act.gov.au/investigations/independent-audit-of-the-gungahlin-strategic-assessment

22 OCSE, 2019, The Heroic and the Dammed – Lower Cotter Catchment Restoration Evaluation, found at  
https://www.envcomm.act.gov.au/investigations/the-heroic-and-the-dammed-lower-cotter-catchment-restoration-evaluation

23 Infrastructure Australia, 2019, Urban Transport Crowding and Congestion, Supplementary Report to the Australian Infrastructure 
Audit 2019: 160, found at https://www.infrastructureaustralia.gov.au/publications/urban-transport-crowding-and-congestion, 
accessed 30 October 2019.

Assessments on Matters of National Environmental 
Significance (MNES) under the Commonwealth 
Environment Protection and Biodiversity Conservation 
Act 1999 were conducted by this office (Office 
of the Commissioner for Sustainability and the 
Environment, OCSE) and recommendations and 
corrective actions have been adopted. A Chief 
Engineer and new ACT Government Architect have 
been appointed, supported by a Design Review Panel 
and ongoing funding has been committed in respect 
of environmental NGOs.

Serious challenges to environmental 
management remain.

Our population is expected to exceed 450,000 
by 2022.20 Population growth has the potential to 
impact biodiversity and MNES because of housing 
requirements.21 Our ecological footprint is too large. 
Drought conditions reported by the Australian Bureau 
of Meteorology (BOM) alert us to the need to carefully 
manage our water resources.22 Water-sensitive 
urban design is not a complete solution; we need to 
integrate water design into infrastructure planning and 
development. Waste reduction remains a challenge, 
and a circular economy is yet to emerge. Our transport 
emissions need to be capped and electric vehicles – 
for the purchase of which there are incentives – are 
only a partial answer. Across the city our use of public 
transport still rates at the lower end of the spectrum.23
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This 2019 State of the Environment Report provides 
commentary, analysis and recommendations. 
Environmental data and trends are presented. 
Environmental policy is discussed. We have improved 
our science communication with a dedicated website, 
GIS mapping, and ESRI Story Maps. Environmental 
economic accounting is explored in commentary 
about the value of volunteering, water, and butterfly 
populations in the ACT.24 Community resilience, 
action for sustainability, citizen science, and 
Ngunnawal Indigenous knowledge are included 
and celebrated.

Finally, the ACT Government’s Climate Change 
Strategy 2019–2025 calls upon the community to 
commit to change. Here in this Office we endorse 
that call to action. It is important to recognise that it 
is the responsibility of each and every one of us – in 
government and the community – to make changes to 
our lifestyles to ensure that we leave our environment 
in no worse state than we found it, and that we do this 
wherever we have agency.

Professor Kate Auty 
ACT Commissioner for Sustainability and 
the Environment

24 For guidance about environmental economic accounting, see the UN Statistical Commission website, found at  
https://seea.un.org/content/seea-experimental-ecosystem-accounting-revision, accessed 30 October 2019.
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EXECUTIVE 
SUMMARY

Source: https://matthewsherrenphotography.com/

The ACT’s State of the Environment 2019 report responds to 
the statutory requirement to provide the ACT community 
and Government with commentary and analysis about the 
environment in the territory. The reporting period for this 
report is from 1 July 2015 to 30 June 2019, with a data cut-off 
date of 30 June 2019. Formal recommendations are made, key 
actions are provided to assist with ongoing management, and 
data gaps and policy challenges are outlined.

Drivers of environmental challenges and change continue 
to be climate change, our ecological footprint, population 
growth and development pressures.

08

https://matthewsherrenphotography.com/


ACT State of the Environment  |  2019 Report

ecological footprint
In keeping with previous reports, the ACT’s ecological 
footprint has been calculated: servicing the total 
ACT footprint, as estimated in 2017–18, would require 
an area of land nine times the size of the territory. 
Our per capita footprint is 5.24 hectares, which is 
comparable to the footprint of the average Australian. 
Since 2009–10, there has been a decrease of 11% in 
the ACT’s total footprint and a decrease of 20% in our 
carbon footprint. Despite this, the ACT’s ecological 
footprint continues to test our resolve to live more 
sustainable lives.

Indigenous environmental 
knowledge
This report begins with a discussion of Indigenous 
people’s contribution to the understanding of cultural 
water and cultural-cool burns in the ACT. During 
the reporting period, the ACT Government engaged 
Traditional Custodians and developed consultation 
protocols with the United Ngunnawal Council of 
Elders. This consultation has informed ecological 
fire regimes and the Murray-Darling Basin Plan 
Water Resources Plans. Legislative changes about 
Indigenous fishing rights have been foreshadowed.

Community sustainability 
leadership and citizen science
Community sustainability leadership and 
citizen science initiatives have continued, been 
consolidated, and are celebrated in a stand-alone 
chapter in this report. The value of this work is 
significant in the monitoring and protection of 
biodiversity, and community commitment markedly 
improves sustainable practices in public parks, on 
private land, in schools, homes and businesses. 
Environmental economic accounting has been used to 
demonstrate the value of environmental volunteering 
in the ACT. Using this model, ‘replacement value’ 
would be in the order of $40–50 million per year.

1 Environment, Planning and Sustainable Development Directorate (EPSDD), 2019, Canberra’s Living Infrastructure Plan: Cooling 
the City, ACT Government, Canberra, found at https://www.environment.act.gov.au/__data/assets/pdf_file/0005/1413770/Canb
erras-Living-Infrastructure-Plan.pdf , accessed 18 November 2019. This infrastructure plan was launched after the cut-off date 
for data for this report.

Urban trees
Canberra’s urban forest is a public illustration of 
everyday nature conservation. Living infrastructure 
– green and blue – is invaluable for protecting and 
enhancing biodiversity, and as a buffer against the 
impacts of climate change, including the urban heat 
island effect. The Canberra community considers 
tree canopy and water-sensitive urban design as 
critical to the city they value and enjoy. This has 
been shown in the commitment people made to the 
development of Canberra’s Living Infrastructure Plan: 
Cooling the City (2019–2025).1 A number of promising 
initiatives are detailed in this plan, including the need 
to factor climate change, senescence and dieback 
into planning. Academic research and the experience 
of other cities have been explored to assist in 
providing the evidence base for best practice. In 
terms of human needs, the associated co-benefits 
of developing a living infrastructure commitment 
are recognised to include improved health and 
wellbeing and the reduction of social isolation. 
The indicators developed in the ACT Government’s 
forthcoming Wellbeing Framework (2020) further link 
these benefits. The Living Infrastructure Plan adopts 
an innovative policy approach, aiming to explore 
the use of ‘natural capital accounting’ by using the 
United Nations System of Environmental-Economic 
Accounting to more clearly determine the value of the 
urban forest for decision making.
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Climate change and Canberra
The ACT Government joined the international 
community in declaring a climate emergency in 
May 2019. Government leadership in climate change 
and energy policy has received the recognition it 
deserves. The ACT will deliver on its commitment 
to provide 100% renewable energy to the Canberra 
community in 2020. In late 2019, the ACT Government 
renewed its commitment to reducing greenhouse 
gas emissions with the launch of its Climate Change 
Strategy 2019–25.2 The Government’s interest in 
removing gas from the territory’s energy mix is 
reinforced in this new strategy, reflecting leading 
emissions reduction practice. It is recognised that 
much of the ‘heavy lifting’ to meet renewable energy 
targets has been achieved through regulatory 
processes. The Canberra community is now being 
encouraged to harden its resolve to address climate 
change challenges at the personal and community 
level. Actsmart, the Environment, Planning and 
Sustainable Development Directorate’s (EPSDD) 
program arm of environmental sustainability in the 
ACT Government, continues to deliver sustainability 
initiatives which engage the community and promote 
social equity. These programs cross sectors and 
portfolios and are cited extensively in this report.

Waste and a circular economy
The ACT Government was an early adopter of waste 
reduction targets and was the second jurisdiction in 
Australia to act on single-use plastic shopping bags. 
In 2018, a commitment to a wide-ranging community 
and Government discussion about waste and 
waste-to-energy was undertaken. The community 
is now being consulted about a further ban on 
single-use plastics. Our ability to further reduce 
waste has plateaued even as the ACT Government 
continues to evaluate policy, review current practices, 
advance ambitious waste reduction targets, improve 

2 EPSDD, 2019, ACT Climate Change Strategy 2019–25, ACT Government, Canberra, found at https://www.environment.act.gov.
au/__data/assets/pdf_file/0003/1414641/ACT-Climate-Change-Strategy-2019-2025.pdf/_recache, accessed 18 November 2019.

3 Australian federal, state and local governments, 2018, National Waste Policy 2018, found at https://www.environment.
gov.au/system/files/resources/d523f4e9-d958-466b-9fd1-3b7d6283f006/files/national-waste-policy-2018.pdf, accessed 
18 November 2019. It specifically invites circular economy action.

annual reporting, build capacity for organics 
collections, undertake landfill methane capture, 
and consult the community about waste-to-energy 
proposals (2018–19). Actions have included aligning 
with NSW to introduce a highly successful Container 
Deposit Scheme and contributing to national waste 
reduction planning. Transitioning to a circular 
economy is now a national conversation.3

Transport
Transport will become the ACT’s major source of 
greenhouse emissions after the territory transitions 
to 100% renewable energy in 2020. Canberrans 
have a perennial attachment to the use of private 
passenger vehicles which contributes to this 
problem. Analysis in this report shows that we have 
increased our uptake of diesel passenger vehicles 
with a resultant impact on air quality. Although the 
ACT (along with South Australia) has the highest 
rate of electric vehicle uptake in Australia, and 
government incentives support the expansion of 
private ownership of electric vehicles, electrification 
still constitutes a major challenge. The Government’s 
commitment to electrifying our transport modes 
and the Government fleet has the potential to 
reduce emissions in the transport sector. In terms 
of research and development, the adoption of other 
non-polluting fuels, such as hydrogen, is being 
explored. Our uptake of public and active transport 
is less than optimal. Digital technology apps and 
scheduling changes are being introduced in an effort 
to address this. Our uneven commitment to active 
travel across the city continues to be a concern, and 
cycling infrastructure and active travel programs are 
being instituted to remedy this. Cycling participation 
surveys show that Canberrans cycle more than other 
Australian city dwellers, but this is in comparison to a 
low base and recent cycling participation trends are 
not encouraging; Territory Plan Variations are being 
explored to build interest.

10

e
x

e
C

U
TI

v
e

 S
U

m
m

A
R

y

https://www.environment.act.gov.au/__data/assets/pdf_file/0003/1414641/ACT-Climate-Change-Strategy-2019-2025.pdf/_recache
https://www.environment.act.gov.au/__data/assets/pdf_file/0003/1414641/ACT-Climate-Change-Strategy-2019-2025.pdf/_recache
https://www.environment.gov.au/system/files/resources/d523f4e9-d958-466b-9fd1-3b7d6283f006/files/national-waste-policy-2018.pdf
https://www.environment.gov.au/system/files/resources/d523f4e9-d958-466b-9fd1-3b7d6283f006/files/national-waste-policy-2018.pdf


ACT State of the Environment  |  2019 Report

Water
Land use impacts, modified river flows and climate 
change continue to impact on aquatic ecosystems 
in the ACT. The Snowy 2.0 project provides an 
opportunity to increase flows in the Murrumbidgee 
River, which would represent a significant boost 
for river health, biodiversity and recreational uses 
alike. Water resources are under pressure from 
decreased rainfall and catchments that provide water 
security and habitat are stressed. Murray-Darling 
Basin Plan Water Resources Plans – surface and 
groundwater – have been submitted and accepted. 
However, the ACT’s water use is not presently the 
subject of restrictions even though water levels are 
falling despite the recent enlargement of the Cotter 
Dam. Monitoring and evaluation of all of Canberra’s 
lakes remains an important consideration and 
academic partnerships, independent research, and 
reporting is critical to understanding and responding 
to challenges in a timely, efficient, rigorous and 
effective manner. A sustainable funding model to 
support monitoring and the management of water 
supply and catchment values must be put in place 
to counter a range of climate scenarios and their 
potential impacts on biodiversity and water security.

Air quality
Air quality is generally good in the ACT, except for 
particulate matter pollution from wood heaters, 
especially in the Tuggeranong Valley. A marked 
increase in numbers of diesel passenger vehicles and 
the associated pollution is a concerning trend. Rates 
of allergic rhinitis caused by pollen is also a significant 
health concern. More air quality monitoring stations 
are required to better understand localised issues.

4 City Renewal Authority, Strategic Plan 2018–25, ACT Government, Canberra, found at https://www.act.gov.au/__data/assets/
pdf_file/0010/1284589/2025-Strategic-Plan.pdf, accessed 18 November 2019.

5 City Renewal Authority, 2018, Sustainability Strategy, ACT Government, Canberra found at https://www.act.gov.au/__data/
assets/pdf_file/0008/1280159/sustainability-strategy.pdf accessed on 18 November 2019.

6 National Capital Authority (NCA) and ACT Government, 2018, City and Gateway Draft Urban Design Framework, EPSDD, Canberra, 
found at https://www.planning.act.gov.au/__data/assets/pdf_file/0005/1296986/CITY-AND-GATEWAY-Urban-Design-Framewo
rk.pdf, accessed on 21 November 2019.

Land management 
and planning
Land health, management and planning is 
fundamental to how we respond to the need to 
protect biodiversity and ecosystem services. The 
risks to biodiversity which stem from population 
growth and housing development need to be 
carefully managed. The establishment of the ACT 
Design Review Panel and the appointment of a 
Chief Engineer, coupled with the ACT Planning 
Strategy 2018, provide an opportunity to implement 
tighter controls over developments. The ACT 
Government’s promotion of an increase in infill 
development (up from 50% to 70%) has the potential 
to benefit the natural environment provided the 
commitment to the urban forest is met in the more 
compact developments that ensue. The transition to 
becoming a medium-density, mixed-use, compact 
city with development taking place along connected 
transport corridors will have its challenges. The 
City Renewal Authority’s Strategic Plan 2018–25,4 
Sustainability Strategy,5 and City and Gateway Urban 
Design Framework (developed in partnership with the 
National Capital Authority)6 outline opportunities for 
sustainable compact city development in respect of 
place making, star ratings, water use, active travel, 
and tree canopy.
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Biodiversity
Biodiversity policy continues to reflect adaptive 
management. The Nature Conservation Act 2014 
(ACT), Nature Conservation Strategy, Biodiversity 
Research and Monitoring Program and Conservation 
Effectiveness Monitoring Program all link to provide 
transparent, accountable, evidence-based input into 
biodiversity policy and support the need for adaptive 
management methodologies.

Biodiversity offsetting has been used to facilitate 
development which impacts Matters of National 
Environmental Significance. The Strategic 
Assessments for the development of Gungahlin and 
the Molonglo Valley, established pursuant to the 
Environment Protection and Biodiversity Conservation 
Act 1999 (Cwlth), have been independently audited 
by the Office of the Commissioner for Sustainability 
and the Environment (OCSE). Independent audits 
will continue every five years. Other strategic 
assessments are foreshadowed. It will continue to 
be important to actively engage the community and 
environmental non-government organisations in 
the consideration of any proposed ACT biodiversity 
offsets even as the criteria for establishment adopts 
the Commonwealth Offsets Guide.

Challenging biodiversity issues remain. These 
include the adoption of a sustainable funding model; 
implementing modern, efficient and effective 
data management infrastructure; anticipating, 
understanding, and managing climate change 
impacts on ecosystems and species; the monitoring, 
evaluation and management of pressures associated 
with urban development and Canberrans’ ecological 
footprint; the ongoing legacy of historic clearing and 
land management practices; and the management 
and eradication of invasive plants and animals.

Fire
As this report was finalised, we witnessed the first 
ever declaration of a ‘catastrophic’ fire danger 
warning for the city of Sydney (November 2019). The 
ACT’s geography and development patterns coupled 
with climate change projections and realities mean 
our natural landscapes, biodiversity, habitat and 
water catchments face an increasing fire risk. Many 
strategic and operational interventions have occurred 
since the 2003 bushfires. Policy is evidence-based, 
evaluated, and reviewed within stipulated timeframes, 
and policy renewal has been routinely instituted. 
Infrastructure and service delivery expenditure on 
operational matters will potentially be stretched, given 
cross-jurisdictional responsibilities and collaborations.

Policy responses
State of the environment reports routinely consider 
government policy responses to the environmental 
challenges associated with drivers of change 
including climate change and human settlements.

There has been considerable policy renewal in 
this reporting period. In the ACT, the government 
assumes local and sub-national responsibilities. 
Being landlocked, the ACT needs to work with NSW 
on environmental matters. Cross-jurisdictional 
operations such as the Container Deposit Scheme 
illustrate the potential, but illegal waste transfers 
and biodiversity risk factors, such as feral horses 
in national parks, continue to test resolve and the 
capacity to respond.

Innovation and leadership are critical in times of 
change. The ACT Government accepts the fact that 
we are living through a climate emergency. The 
Government is a recognised leader in driving research 
and development in energy policy. Other jurisdictions 
have adopted the ACT’s reverse auction mechanism 
for advancing renewable energy projects. Business 
is an advocate of ACT policy in this regard. Early 
adopters are beneficiaries of leadership.

12

e
x

e
C

U
TI

v
e

 S
U

m
m

A
R

y



ACT State of the Environment  |  2019 Report

Integration of environmental policy across portfolios 
is complex. For instance, action on waste and 
plastic pollution involves a number of ministers and 
their directorates. Climate and energy policy offers 
insights into how policy and operations, community 
and business matters are intrinsically linked; how 
cross-portfolio responsibilities such as transport 
and building regulations both underpin and impact 
outcomes. Blending policy and operational matters, 
the Actsmart program, offers a good example of 
integration, cross-portfolio collaboration and 
alignment, and the benefits of routine and targeted 
policy evaluation. The importance of policy continuity 
is also apparent in this well-integrated program.

The tension between the need for clear and 
stable climate and energy policy, and support for 
environmental adaptive management in relation 
to sustainability and biodiversity, reflects the 
differentiated nature of policy across the environment 
portfolio. On the one hand, policy needs to be highly 
structured and stable but, on the other, it must be 
flexible and responsive. ‘One size’ does not fit all.

Implementation challenges are generally well 
understood in the ACT. However, it has been 
the experience of the OCSE when conducting 
investigations into strategic assessments and water 
policy that delays do occur, and implementation 
plans have been deferred. In the reporting period the 
ACT Government has responded positively to OCSE 
corrective action requests and recommendations 
about environmental management issues.7

7 See OCSE, 2018, Independent Audit of the Molonglo Valley Strategic Assessment, ACT Government, Canberra, found at https://
www.envcomm.act.gov.au/investigations/independent-audit-of-the-molonglo-valley-strategic-assessment; OCSE, 2018, 
Independent Audit of the Gungahlin Strategic Assessment, ACT Government, Canberra, found at https://www.envcomm.act.gov.
au/investigations/independent-audit-of-the-gungahlin-strategic-assessment

Rigorous reporting, as well as routine review and 
evaluation, is also necessary for accountability and 
transparency. The ACT’s policy instruments across 
the environmental spectrum commonly establish 
review requirements including timeframes, reporting 
and consultation obligations.

The ACT Government has worked hard to engage 
the community in environmental policy design 
and evaluation and has put in place a number 
of processes to formalise these consultative 
arrangements, including adopting deliberative 
democracy, using and continuing to explore digital 
technologies, and inviting the contributions and 
critical thinking of young professionals.

The report which follows discusses these and other 
matters and provides recommendations, indicator 
assessments, key actions, and a range of illustrative 
case studies.
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RECOMMENDATIONS

The following recommendations are to assist the ACT 
Government to make strategic and practical decisions, 
and undertake specific actions to improve environmental 
outcomes. The recommendations aim to focus ACT 
Government effort where it is likely to have the greatest 
impact including opportunities to integrate multiple 
environmental outcomes into government policies 
and programs.

Under the Commissioner for Sustainability and the 
Environment Act 1993, the ACT Government is required to 
present a statement that sets out its responses to these 
recommendations within six months of tabling this State 
of the Environment 2019 report in the Legislative Assembly.1 
Government responses are monitored and reported in 
OCSE annual reports.

1 Commissioner for Sustainability and the Environment Act 1993, section 19(3).
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The ACT Government undertake the following:

OVERARCHING 
RECOMMENDATIONS

Recommendation 1: establish a sustainable 
funding model for the conservation of biodiversity, 
environmental protection, water management, the 
reduction of fire risks, and citizen science initiatives 
to assist in the planning, prioritisation and acquittal of 
programs and works.

Recommendation 2: establish data management 
architecture, especially for environmental issues, 
to address cross-portfolio communication needs.

Recommendation 3: establish a mechanism to ensure 
the alignment of ACT ministerial arrangements and 
the promotion of information sharing on the basis 
that environmental issues are the concern of ‘one 
government’ and across portfolios.

Recommendation 4: identify opportunities to 
improve collaboration with the NSW Government on 
cross-jurisdictional natural resource management. 
This should include participation in data collection 
programs and active management of natural resource 
management pressures.

Recommendation 5: ensure community participation 
in the design of all new Environment Protection 
and Biodiversity Conservation Act 1999 strategic 
assessments and ensure that information flow about 
offsets, implementation plans, and programs is publicly 
accessible and understandable, regular, targeted, and 
subject to community and other consultation.

Recommendation 6: lead collaborative networks 
where regional policy and operational matters require 
cross-jurisdictional cooperation.

INDIGENOUS MATTERS
Recommendation 7: continue consultation with 
Ngunnawal people to:

• explore the potential of developing a unified 
Framework for Cultural Indicators in respect of 
cultural water and cultural burning

• explore the management potential of an Indigenous 
Seasonal Calendar

• consider the establishment of an Indigenous River 
Rangers program, and

• establish a specific category of Indigenous 
heritage grants.

SUSTAINABILITY 
LEADERSHIP AND 
CITIZEN SCIENCE

Recommendation 8: continue to explore the use of 
‘deliberative democracy’ for environmental initiatives 
in accordance with the aspirations of the ACT Whole 
of Government Communications and Engagement 
Plan 2019 and in collaboration with the Climate Change 
Strategy 2019–25 Community Liaison Team.

Recommendation 9: specifically provide for the 
recognition of citizen science and community 
environmental action with a targeted awards program.

URBAN TREES
Recommendation 10: advance Action 1 of the 
Canberra’s Living Infrastructure Plan: Cooling the 
City (2019) by convening an environmental-economic 
accounts steering committee with representatives from 
government, academics and the community.

Recommendation 11: continue to collaborate with other 
jurisdictions and research institutes to generate the 
evidence base for appropriate urban forest understorey 
and other plantings, having specific regard to climate 
change implications.
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CLIMATE CHANGE
Recommendation 12: engage the community in 
consultation about and the design of the Social Cost of 
Carbon mechanism under consideration in the Climate 
Change Strategy 2019–25.

Recommendation 13: investigate opportunities 
to increase carbon uptake and storage in natural 
ecosystems and urban environments.

Recommendation 14: encourage and provide 
incentives for the development and uptake of 
distributed energy storage and microgrid technology 
in domestic, commercial, and government buildings 
and infrastructure.

HUMAN SETTLEMENTS
Waste

Recommendation 15: advance its contribution to 
adopting a circular economy in accordance with the 
National Waste Strategy.

Transport
Recommendation 16: explore incentives to increase the 
uptake of public transport, car and ride sharing options, 
and active travel, including cycling amongst women 
and girls.

Recommendation 17: consider implementing innovative 
community engagement programs which encourage 
active travel, including the establishment of car-free 
streets and car-free dates as a part of the ACT 
festival calendar.

Recommendation 18: hasten the electrification of the 
ACT bus fleet.

Recommendation 19: promote the use of digital 
technology applications to streamline the uptake of 
public transport options.

AIR
Recommendation 20: build on the incentives to 
encourage the replacement of wood heaters, 
specifically targeting the Tuggeranong Valley.

Recommendation 21: increase the number of National 
Environment Protection (Ambient Air Quality) Measure 
compliance monitoring stations.

Recommendation 22: urgently undertake an 
assessment of air pollutant emissions from diffuse 
sources to update the National Pollutant Inventory data 
(1999).

Recommendation 23: in collaboration with health 
professionals, improve knowledge of the impacts of air 
pollution on human health and the associated costs to 
the health system and economy.

LAND
Recommendation 24: improve knowledge on land use 
change in the ACT. This could be achieved through 
the development of annual land accounts using the 
United Nations System of Environmental-Economic 
Accounting framework.

BIODIVERSITY
Recommendation 25: increase the protection of mature 
and hollow-bearing trees to maintain critical habitat 
and provide incentives for rural landholders to protect 
paddock trees.

Recommendation 26: expand its communication 
strategy in respect of biodiversity and environmental 
issues and encourage ACT Government employees to 
make biodiversity reports available to the community in 
innovative ways.
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WATER
Recommendation 27: institute a State of the Canberra 
Lakes reporting initiative, commencing in 2020.

Recommendation 28: produce an annual recreational 
water quality report that includes monitoring results, 
investigations into the main sources of pollutants, 
recommended actions to improve water quality, and 
assessments of management effectiveness.

Recommendation 29: establish a government reporting 
framework for the assessment of aquatic ecosystem 
health and water quality. This should incorporate work 
undertaken for the Catchment Health Indicator Program 
and produce public reports at appropriate intervals to 
provide meaningful assessments.

Recommendation 30: ensure implementation plans are 
produced for the Molonglo River Reserve, Lower Cotter 
Catchment and Googong Foreshore management plans.

Recommendation 31: provide incentives to increase 
wastewater recycling and the use of non-potable water 
by the community.

Recommendation 32: identify opportunities to develop 
integrated water cycle management (as well as 
water-sensitive urban design) across new and existing 
urban areas, capturing and using stormwater and 
creating biodiversity habitat.

Recommendation 33: review codes which relate to 
flooding and finalise the 2016 flood strategy and 
associated flood mapping.

FIRE
Recommendation 34: ensure tolerable fire 
intervals are considered in decision frameworks for 
prescribed burns.

Recommendation 35: regularly evaluate and report 
publicly on the commitment to ecological and cultural 
burning and the outcomes of these activities.
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‘… climate change has arrived and is accelerating faster than most scientists expected 
… it is more severe than anticipated, threatening natural ecosystems and the fate of 
humanity. Especially worrisome are potential irreversible tipping points.’ 1

THE CLIMATE EMERGENCY – THE GLOBE, THE CLIMATE 
AND ECOSYSTEM SERVICE DEPLETION

1 Ripple, W. J. et al., 2019, ‘World Scientists’ Warning of a Climate Emergency’, BioScience, biz088, found at  
https://academic.oup.com/bioscience/advance-article/doi/10.1093/biosci/biz088/5610806, accessed 7 November 2019.

2 Brondizio E.S. et al., eds, 2019, Global Assessment Report on Biodiversity and Ecosystem Services: Summary for Policymakers, 
IPBES Secretariat, Bonn, found at https://www.ipbes.net/global-assessment-report-biodiversity-ecosystem-services, 
accessed 18 November 2019.

3 United Nations Intergovernmental Panel on Climate Change (IPCC), Masson-Delmotte, V. et al., eds, 2018, Special Report:Global 
Warming of 1.5 °C, IPCC, Geneva, found at https://report.ipcc.ch/sr15/pdf/sr15_spm_final.pdf, accessed 18 November 2019.

4 IPCC, 2019, Climate Change and Land: An IPCC Special Report on Climate Change, Desertification, Land Degradation, Sustainable 
Land Management, Food Security and Greenhouse Gas Fluxes and Terrestrial Ecosystems, found at https://www.ipcc.ch/report/
srccl/, accessed 18 November 2019.

5 UN Science Advisory Group to the UN Secretary-General’s Climate Action Summit, 2019, United in Science: High-level Synthesis 
Report of Latest Climate Science Information, World Meteorological Organization (WMO) and Science Advisory Group of the UN, 
found at https://reliefweb.int/sites/reliefweb.int/files/resources/climsci.pdf, accessed 18 November 2019.

6 IPCC, 2019, Special Report on the Ocean and the Cryosphere in a Changing Climate, found at https://www.ipcc.ch/site/assets/
uploads/sites/3/2019/09/SROCC_SPM_HeadlineStatements.pdf, accessed 18 November 2019.

7 Great Barrier Reef Marine Park Authority, 2019, Outlook Report 2019, found at http://www.gbrmpa.gov.au/our-work/
outlook-report-2019, accessed 18 November 2019.

8 ACT Emergency Services Agency (ESA), 25 March 2019, ‘Bushfire Season Extended – Longest Season Since 2003’,  
https://esa.act.gov.au/2019/03/25/bushfire-season-extended-longest-season-since-2003, accessed 18 November 2019.

9 Australian Bureau of Meteorology (BOM), 1 November 2019, ‘Australian Capital Territory in October 2019: Warm Days and Drier 
Than Average’, found at http://www.bom.gov.au/climate/current/month/act/summary.shtml , accessed 18 November 2019.

The shadow of climate and biodiversity emergencies 
hangs over this report. Multiple recently published 
scientific reports warn us about our trajectory.

In 2019 the Intergovernmental Panel on Biodiversity 
and Ecosystem Services, in its Global Assessment 
Report, issued a dire warning about the impending 
threats to biodiversity as a function of the manner 
in which humanity exploits and undermines 
environmental services and resources.2 Again in 2019, 
the Intergovernmental Panel on Climate Change 
(IPCC) has reported that many environmental services 
will struggle to provision, regulate and support 
humanity, if we fail to meet the Paris COP target, and 
that even if we were able to meet the target of 1.5 °C, 
much of the environment will still be badly impacted.3 
In its latest report on climate change and land, the 
IPCC echoes these conclusions.4 Again in 2019, the 
IPCC synthesis report United in Science brings the 
data and the climate implications into sharp relief,5 
and the IPCC Special Report on Oceans and the 
Cryosphere telegraphs climate emergency concerns, 
while indelibly linking oceans, marine life, terrestrial 
and freshwater species.6 In our region, the 2019 
outlook report for the Great Barrier Reef concludes 
that ‘the greatest threat to the Reef is climate 

change’ and that the overall outlook for the reef’s 
ecosystem is ‘very poor’.7

Multiple bushfires have occurred in Queensland 
and NSW from September to November 2019. These 
fires have been described by the Queensland Fire 
Service as the worst bushfire threat in recorded 
history. Lives have been lost and houses burnt, native 
species incinerated, soils roasted, communities 
evacuated, schools closed, and stock were shifted in 
circumstances of urgency. The ACT bushfire season 
was extended in 2018–19, at which time it was the 
longest season since 2003.8

The Australian BOM reports that eastern Australia 
is experiencing a drought worse than the Federation 
or the Millennium droughts and that rainfall 
figures in the northern Murray-Darling Basin are 
the worst on record. Rainfall in the ACT reflects 
these observations.9

Some responses to the crisis we face illustrate the 
serious and highly unusual steps we are taking to 
respond. Following a 2019 technical report about 
water sharing in the Murray-Darling Basin, ascribing 
the blame for fish deaths, algal blooms and reduced 
water run-off to catchment management and 
climate change, the NSW Government committed 
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an unprecedented $10 million to fish relocations 
to avoid a ‘fish armageddon’ and an ‘ecological 
disaster’.10

And, as we know, everything is linked and action 
or inaction have unintended consequences. The 
crash in Bogong Moth numbers in the last 2 years 
from 4.4 million to insignificant numbers – likely 
associated with drought and human induced 
climate change11 – is already affecting the critically 
endangered Mountain Pygmy-possum which, 

10 Moritz, C. et al., 2019, Investigation of the Causes of Mass Fish Kills in the Menindee Region NSW over the Summer of 2018–19, 
Australian Academy of Science, Canberra, found at https://www.science.org.au/files/userfiles/support/reports-and-plans/2019/
academy-science-report-mass-fish-kills-digital.pdf accessed 18 November 2019; Vertessy, R. et al., 2019, Independent 
Assessment of the 2018–19 Fish Deaths in the Lower Darling, found at https://www.mdba.gov.au/sites/default/files/pubs/Fin
al-Report-Independent-Panel-fish-deaths-lower%20Darling_4.pdf, accessed 18 November 2019; see also Sheldon, F., 2019, 
Technical Review of the Water Sharing Plan for the Barwon-Darling Unregulated and Alluvial Water Sources, NSW Natural 
Resources Commission, found at https://apo.org.au/node/254626, accessed 18 November 2019.

11 Landcare Australia, 2019, ‘Help Monitor Plummeting Bogong Moth Numbers and Protect Endangered Mountain Pygmy-Possum’, 
found at https://landcareaustralia.org.au/news/help-monitor-plummeting-bogong-moth-numbers-and-protect-endanger
ed-mountain-pygmy-possum, accessed 18 November 2019.

when it emerges from its 5–7 month hibernation, 
depends on the moth for food.

The ACT’s ecological footprint, which we have 
calculated for this report, informs us that we require 
nine times the area of the ACT to maintain our current 
lifestyles. Our use of resources is depleting the 
ecosystem services that we rely upon. Our resource 
use is unsustainable and has implications for the 
nature world and human settlements (see the 
infographic below).

Ecosystem
services

Supporting services

Recreational

Spiritual / aesthetic

Food

Climate regulation

Fresh water

Flood regulation and
water purification

Water security and
sanitation

Food security

Livelihoods and
enterprise

Sufficient
nutritious food

Health

Safety from hazards

Social cohesion

Economic development
opportunities

Human well-being

Infographic created by OCSE, sourced from the International Union for Conservation of Nature (IUCN).

It is in this context that this ACT State of the Environment Report is provided to the ACT community to inform, 
empower and hopefully inspire environmental action.
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CANBERRA AND THE ACT – 
THE ENVIRONMENT AND ITS CHALLENGES

12 Pegrum, R., 2008, The Bush Capital: How Australia Chose Canberra as its Federal Capital, Watermark Books, Sydney.
13 See the OCSE’s Independent Audits of the Gungahlin and Molonglo Valley Strategic Assessments, for an extended discussion, 

found at https://www.envcomm.act.gov.au/__data/assets/pdf_file/0007/1168405/FINAL-report-7-Dec-with-changes-from-EPS
DD-Independent-Audit-of-the-Gungahlin-Strategic-Assessment-November-2017-A14477882.pdf and https://www.envcomm.act.
gov.au/investigations/independent-audit-of-the-molonglo-valley-strategic-assessment, both accessed 18 November 2019.

14 ACT Government, 2018, Planning Strategy, found at https://www.planning.act.gov.au/__data/assets/pdf_
file/0007/1285972/2018-ACT-Planning-Strategy.pdf, accessed 18 November 2019.

15 Steffen, W. and L. Hughes, 2014, Be Prepared: Climate Change and the ACT Bushfire Threat, report for the Climate Council of 
Australia Ltd, found at http://www.climatecouncil.org.au/uploads/a56c563caa5bb336050ed88c60dba7e4.pdf, accessed 18 
November 2019.

The Australian Capital Territory sits entirely within 
the Murray-Darling Basin and is the site of a vast 
national park, Namadgi, and a wilderness zone at 
Tidbinbilla. Remarkably, 60% of the ACT’s land mass 
is designated as some form of nature conservation. 
Canberra Nature Park covers 11,000 hectares and 
includes 37 nature reserves.

Snow in Namadgi National Park. Source: OCSE.

While it is the national capital and a ‘planned 
city’, Canberra is routinely described as the ‘bush 
capital’.12 Unlike any other Australian capital city, 
almost 50% of Canberrans live within 500 metres of 
native bushland.

The region’s population has been growing steadily 
and the expansion of the city has relied heavily upon 
the provision of biodiversity offsets, some of which, 
when associated with Commonwealth Environment 
Protection and Biodiversity Conservation Act 1999 
strategic assessments, have been the subject of 
independent audits.13 It is encouraging that the 
ACT Government now aspires to have 70% of new 
development constructed as infill within the present 
city footprint.14

Plans for Canberra. Source: National Capital Authority.

The proximity of the city to the natural environment 
creates vulnerabilities and risks which need to be 
carefully managed. In 2003 4 people died, 435 people 
were injured, and 5,000 people were evacuated as a 
result of bushfires which devastated suburbs of the 
city. These fires burned nearly 70% of the ACT, 90% 
of Namadgi National Park was damaged, insurance 
costs ran to $660 million, and the value of lost 
forestry was $1,494 billion. In the agricultural sector, 
4,000 kilometres of fencing and 300 agricultural 
buildings were destroyed, and 4,000 cattle and 13,000 
sheep were killed or had to be euthanised.15 The 
impact on native species was incalculable.

Although small in size, management and governance 
arrangements in the ACT are complicated. The 
ACT Government assumes both local and state 
government responsibilities. It also works across the 
border with NSW and with regional local governments, 
and is impacted by and has contributions to 
the decisions taken and policy and regulatory 
interventions in those jurisdictions. This level of 
complexity plays out in cross-jurisdictional policy 
challenges, all of which compound the difficulties 
associated with the intricate, multifaceted, 
non-linear nature of environmental policy generally.
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CROSS-JURISDICTIONAL COMPLEXITY – FROM WASTE TO BIODIVERSITY

Waste

Jurisdictional complexity is evident in the 
waste sector.

The ACT deals with operational and local government 
matters including the street collection of rubbish; 
sub-national responsibilities such as cross-border 
waste, including the legislated establishment of 
the Container Deposit Scheme in partnership with 
NSW, and the potential for and difficulties in policing 
illegal waste transfers across borders; and high-level 
and national responsibilities, including contributing 
to the emerging national commitment to develop a 
circular economy.

Biodiversity, brumbies and the cross-border 
complexities of national parks

The ACT’s ‘landlocked’ status has implications for 
both biodiversity policy and practice.

The Australian Alps and the Kosciuszko National Park 
lie to the south of the ACT, a connection which leaves 
the Namadgi National Park, the unique Ginini Ramsar 
Wetland, and other – now protected – bogs and fens, 
vulnerable to pest species such as brumbies crossing 
into the ACT. Differences in state and territory policies 
about such matters results in the natural environment 
of the ACT being exposed to risks over which it has 
little control, notwithstanding the launch of the ACT’s 
Biosecurity Strategy in 2016.

 

 

Brumbies in the wild. Source: Dianne Thompson of 
SaveKosci and the National Parks Association.
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It is important to note that the things that define 
the ‘bush capital’ and its people are an interest in 
and commitment to the natural environment, the 
promotion of community engagement and co-design 
of policy and activities, and an abiding interest 
in environmental volunteering across a very wide 
spectrum. Other core values and interests include

• a critical and active interest in planning and 
development as well as the design of a compact 
future-focused national capital

• bringing youth along on the environmental journey 
with the sustainability in schools programs where 
they learn leadership and other skills, and

• a genuine commitment to celebrating 
and protecting both our Indigenous and 
European heritage.

Community interest and government commitment 
align neatly in respect of the importance ascribed 
to heritage in the ACT. An understanding of our 
post-settlement cultural roots is just one limb of the 
Canberra community’s immersion in ‘place’.

Callam Offices, Phillip. Source: https://matthewsherrenphotography.com/
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HERITAGE: 2015–201916

16 The continued interest in reporting on local heritage in the ACT State of the Environment Report echoes a broader interest in 
Australian State of the Environment reports.

17 ACT Government, 2018, media release found at https://www.cmtedd.act.gov.au/open_government/inform/act_government_
media_releases/gentleman/2018/heritage-projects-receive-$363,000-boost-in-grants accessed 28 November 2019.

The Cameron Offices, Belconnen. Source: Shannon Battisson, The Mill Architecture and Design. National Museum of 
Australia. Source: OCSE.

The Heritage Act 2004, Heritage Assessment 
Policy 2015, Heritage Council, ACT Heritage, and the 
Heritage Advisory Service guide the ACT’s heritage 
policy. The Heritage Register captures 464 historic 
places and 25 precincts, 197 registered historic 
places (including precincts), and 13 registered 
historical objects. In 2018–19, the ACT Government 
supported community heritage projects through 
grants totalling $363,784.17 In 2019, projects which 
received grants included the preservation of 

Indigenous cultural learning centres, an exhibition 
on the evolution of cricket, and restoration of 
historic street signage.

Since 2015 the Heritage Council has made 24 
registration decisions including for the Yarralumla 
Woolshed, Greenhills stone ruin at Stromlo, 
Tidbinbilla pise homesteads, the Rosebud Apiary 
slab buildings, the Starlight Drive-In Theatre Sign, 
and the Glenburn Precinct at Kowen.

Rosebud Heritage Cottage. Source: http://www.rosebudcottages.com/
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Transport heritage has been elevated with timber 
bus shelters in inner Canberra, and the Kingston 
and Reid railway system remnants receiving 
recognition. Modern architecture and space 
exploration technology have been recognised with 
the registration of the Northbourne Housing Precinct 
Representative Sample, St Joseph’s Catholic Church 
in O’Connor, and the Orroral Valley and Honeysuckle 
Creek tracking stations. Indigenous heritage values 
have been protected at the Ginninderry development.

Where a nomination has been made under the Nature 
Conservation Act 1980 (ACT), amendments in 2014 to 
the Heritage Act restrict the power to register natural 
heritage. Provisional registration of 12 nominated 
natural places has been declined in this reporting 
cycle. However, the Red Hill Historic Plantings (a 
direct living infrastructure link to the Burley Griffin 
and Mahony Canberra plan), and the Barton Highway 
Road Cut in Nicholls (showing the unconformity 

in Black Mountain and Camp Hill sandstone) 
received recognition.

Reflecting observations about the arrival of the 
digital age in environmental volunteering, heritage 
communication strategies increasingly use modern 
digital techniques. These include hologram videos 
of Indigenous people’s perspectives at Molonglo, a 
range of activities across the ACT’s Heritage Festival, 
and the Canberra Tracks app (Google Play or Apple 
Store download).

Unfortunately, and notwithstanding the clear 
commitment to the preservation of heritage in the 
ACT, the audit of heritage sites recommended in the 
State of the Environment 2015 report has not been 
undertaken due to funding constraints and workload 
obligations. A number of nominations predating the 
Heritage Act await assessment.

During the 2018 Canberra and Region Heritage Festival, the public were able to tour the heritage-listed Giralang Primary 
School with architect Enrico Taglietti. Source: Linda Roberts.
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Heritage in the ACT 2015–2019

Heritage registration
decisions increased

DAs = Development applications
ACTPLA  = ACT Planning and Land Authority

Infographic created by OCSE, information sourced from 
https://www.environment.act.gov.au/heritage/heritage_register

Applications
fell

Rejections
increased

From 1,611 to

1,789

From 49 to

226

Heritage advice on DA
referrals increased

Advice on ACTPLA DAs
rose significantly

Total DAs
fell

Total registrations increased

DAs impacting heritage increased

Minor works application

 rose significantly

From 28 to

51
From 27 to

22
From 30 to
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From 228 to

663
From 139 to
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From 1,128 to

1,080
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THE CONTENTS OF THIS REPORT
This is the first State of the Environment Report 
in Australia to start with a chapter on Indigenous 
people’s interests. OCSE has endeavoured to 
reflect the depth of Aboriginal people’s knowledge 
and commitment to caring for country. Chapter 2 
Ngunnawal Country is just a beginning.

In the chapter which follows the discussion about 
Ngunnawal concerns, we report on the extraordinary 
community commitment to the environment and 
citizen science in the ACT; we then consider the 
benefits and challenges which attend the design, 
development, and protection of Canberra’s 
urban forest.

Condition and trends in environmental management 
follow these introductory chapters. Data has 
been collected and analysed for trends on climate 
change, human settlements (energy, water, waste 
and transport), air, land, biodiversity, water and fire. 

A further ecological footprint has been calculated for 
Canberrans, and whilst our footprint now aligns with 
that of other Australian states, we know that we still 
require nine times the land mass of the ACT to service 
our demands on ecosystem services. The footprint is 
reported in the chapter on human settlements.

A discussion of the policy responses the ACT 
Government is adopting on the environment 
concludes this report. Much in the policy arena 
is good or best practice even though it is always 
possible to improve organisational responses.

It is critical to acknowledge that a business-as-usual 
approach will not be enough to address the growing 
concern about the climate emergency we face and 
nor will it arrest the decline in biodiversity and the 
provision of ecosystem services. There are many 
potential pathways. We need to act with wisdom 
when deciding how the ACT wishes to progress.

Multiple pathways
(same scale,

different groups)

Past

Dominant pathway (past)

Possible pathway not taken (past)
Possible dominant pathways (future)

Present Future

Abrupt events

Decision
points

Deliberating trade-offs
Negotiating resilience

Business as usual

Transformation

Graphic derived from the IPCC’s Special Report: Global Warming of 1.5°C (Figure 5.5).
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RECOMMENDATIONS
Recommendation 7: continue consultation with 
Ngunnawal people to:

• explore the potential of developing a unified 
Framework for Cultural Indicators in respect of 
cultural water and cultural burning

• explore the management potential of an 
Indigenous Seasonal Calendar

• consider the establishment of an Indigenous River 
Rangers program, and

• establish a specific category of Indigenous 
heritage grants.

1 This chapter was first discussed with Ngunnawal people associated with the Environment, Planning and Sustainable 
Development Directorate (EPSDD) and then compiled in collaboration with Bradley Moggridge, Kamilaroi water scientist and 
University of Canberra PhD candidate, who holds a Master’s of Science (hydrology and groundwater management) and a Bachelor 
of Science degree. He is a Fellow of the Peter Cullen Trust, and a contributor to the International WaterCentre (IWC) Water 
Leadership Program and Indigenous Leadership program at the Australian Indigenous Leadership Centre (AILC). Bradley has been 
recognised widely for his scientific contributions: 2017 ACU Aboriginal and Torres Strait Islander Alumni Award, 2019 NAIDOC 
Scholar of the Year Award, 2019, Inaugural Australian Academy of Science ATSI Travel award, part-time Indigenous Liaison Officer 
with the Threatened Species Recovery Hub (NESP), and 2019 ACT Tall Poppy of the Year for Science. Bradley was also the Head of 
the NSW Department of Primary Industry Water Aboriginal Water Initiative.

2 R. Paltridge and A. Skroblin, 2018, ‘Threatened Species Monitoring on Aboriginal Land: Finding the Common Ground between 
Kuka, Jukurrpa, Ranger Work and Science’ in S. Legge, D. Lindenmayer, N.M. Robinson, B.C. Scheele, D.M. Southwell, B. Wintle 
(eds), Monitoring Threatened Species and Ecological Communities, CSIRO, Canberra; and on community engagement more 
generally see J. Koleck, 2018, ‘Community Involvement in Monitoring Threatened Species: a WWF Perspective’ in S. Legge, 
D. Lindenmayer, N.M. Robinson, B.C. Scheele, D.M. Southwell, B. Wintle (eds), Monitoring Threatened Species and Ecological 
Communities, CSIRO, Canberra.

NGUNNAWAL COUNTRY 
OF THE ACT
This is the first time the ACT State of the Environment 
Report has begun with the consideration of 
Ngunnawal people’s issues and interests.1

This work is intended to promote respect for 
Indigenous cultural water and cultural cool burning 
strategies and techniques. It also intended as a guide 
to possible further work with the Ngunnawal people. 
It is not intended to replace the detailed cultural 
and community consultation which should precede 
every initiative that impacts Ngunnawal people in 
this jurisdiction.

It is now increasingly recognised that Indigenous 
knowledge is vital to our understanding of how 
our environment works and the development of 
sustainable best practice in Australia.2
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Recognition
The ACT Government has taken a number of 
steps to reflect and respect Aboriginal heritage. 
These include establishing the Aboriginal and 
Torres Strait Islander Elected Body Act 2008, the 
Reconciliation Action Plan Endorsement, the Whole 
of Government ACT Aboriginal and Torres Strait 
Islander Agreement 2015–2018, which was updated 
to 2019–2028 and supported by a Development 
Action Plan, the establishment of a Traditional 
Caring for Country Committee, and Traditional 
Custodian Engagement.

At the organisational level, the ACT Government 
has appointed a Healthy Country Manager in the 
Environment Planning and Sustainable Development 
Directorate (EPSDD) and established a Ngunnawal 
Bush Healing Farm (2016).

Canberrans have been afforded a public holiday for 
Reconciliation Day, and Reconciliation Action Plans 
are either operational or in development across the 
ACT public service. The ACT Government recognises 
the Ngunnawal people as the Traditional Custodians 
of Country.

The ACT Government has embarked upon consultation 
with the Ngunnawal and other Aboriginal people in 
respect of cultural burning, producing the Aboriginal 
Fire Management Framework (2015).3

Further, in 2019 in relation to water issues, the ACT 
Government produced the Murray-Darling Basin 
Plan (MDB Plan) Water Resource Plan (WRP) with 
appropriate commitments to Indigenous water 
consultations, acknowledging that until WRP 
consultations commenced in 2015 there had been 
‘little engagement [with Aboriginal people] in water 
resource planning’.4

3 B. Williamson, ACT Parks and Conservation Service, 2015, ACT Aboriginal Cultural Guidelines for Fuel and Fire 
Management Operations in the ACT, ACT Government, Canberra, found at https://knowledge.aidr.org.au/media/6500/
aboriginal-cultural-guidelines-for-fuel-and-fire-management-operations-in-the-act.pdf ; ACT Parks and Conservation 
Service, 2015, ACT Aboriginal Fire Management Plan 2015–2016, ACT Government, Canberra, found at  
https://knowledge.aidr.org.au/media/6501/act-aboriginal-fire-management-plan-2015-16.pdf

4 EPSDD, 2019, ACT Water Resource Plans for Surface Water and Groundwater, ACT Government, Canberra:108, 116, found 
at https://www.mdba.gov.au/sites/default/files/pubs/act-water-resource-plans-for-surface-water-and-groundwater-a
pril-2019.pdf ; EPSDD, 2019, Indigenous Objectives, Desired Outcomes, Values and Uses Report, ACT Government, Canberra, 
found at https://www.mdba.gov.au/sites/default/files/pubs/ACT-WRP-Appendix-K-Indigenous-objectives-outcomes-valu
es-uses-report-2019.pdf

5 Human Rights Act 2004 (ACT), s.27 (amendment in 2016):

(2) Aboriginal and Torres Strait Islander peoples hold distinct cultural rights and must not be denied the right –
(a) to maintain, control, protect and develop their –

(i) cultural heritage and distinctive spiritual practices, observances, beliefs and teaching and
(ii) languages and knowledge and
(iii) kinship ties and

(b) to have their material and economic relationships with the land and waters and other resources with which they have a 
connection under traditional laws and customs recognised and valued.

 The ACT Human Rights Commission established a Cultural Safety Charter in 2019. Ngattai yeddung (Ngunnawal) Listen good, which 
can be found at https://hrc.act.gov.au/wp-content/uploads/2019/09/10484R-HRC-Cultural-Safety-Charter-Plan-July-2019_web.pdf. 
This initiative falls outside the reporting period and is not the subject of commentary here.

Aboriginal heritage protection: 
Heritage Act 2004 and the 
Human Rights Act 2004

Aboriginal heritage sites in north Canberra, Top: Gubur 
Dhaura ochre quarry, Bottom: Gurbur Duhaura ochre quarry. 
Source: ABC News.

Aboriginal cultural heritage is formally recognised 
and protected in the ACT. The ACT Human Rights 
Act 2004 makes it clear that Aboriginal people’s 
‘material and economic relationships with the 
land and waters and other resources’ should be 
recognised (amendment 2016).5
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There are 75 Aboriginal places and objects on the 
Heritage Act 2004 Heritage Register, and many 
include information about more than one site or 
object. Citations on the register include information 
on 2930 sites.

The Heritage Act 2004 provides for Indigenous 
membership on the Heritage Council. The Council 
consults with representative Aboriginal organisations 
on questions of registration, possible restrictions, 
and Heritage Guidelines. Further to that, all 
Aboriginal places and objects are reported on a 
central database and protected under the Heritage 
Act 2004, even if they are not ‘registered’.

Offences against Aboriginal heritage which involve 
reckless or negligent damage or disturbance are 
proscribed (section 75). Disturbance for the purposes 
of development will result in the storage and 
repatriation of cultural material, as occurred when 
the Cotter Dam was expanded, and a Statement of 
Heritage Effects is used to control the effects of 
altering a site.

The Heritage Council has assumed the responsibility 
to negotiate with developers about the protection 
of Indigenous heritage, most recently working 
with Ngunnawal people and the proponents of 
the Ginninderra subdivision in respect of a sewer 
trunk where the original alignment cut through an 
important corrobboree ground.

Registrations of Indigenous 
heritage 2015–2019
In this reporting period, three heritage registration 
decisions were made and five heritage nominations 
were accepted for consideration. Many other sites, 
stone tool scatters and scar trees have been reported 
and will be protected because they are Aboriginal 
sites. The three new registrations were:

• Red Hill Campsite – a place where Aboriginal 
people camped throughout the 1920s to 1940s

• Corroboree Ground and Cultural Area, Queanbeyan 
River at the junction with the Molonglo River, and

• Umbagong Park Grinding Grooves in Latham. The 
Aboriginal voice in respect of that site reflects 
its significance.

6 EPSDD 2018, ACT Water Planning Meeting Minutes, May 2018, Aboriginal Water Assessment Consultations, scribe Mary Mudford, 
provided by EPSDD.

7 EPSDD, 2019, ACT Water Resource Plans for Surface Water and Groundwater, ACT Government, Canberra: 118, found at 
https://www.mdba.gov.au/sites/default/files/pubs/act-water-resource-plans-for-surface-water-and-groundwater-april-2019.pdf

8 EPSDD, 2019, ACT Water Resource Plans for Surface Water and Groundwater, ACT Government, Canberra: 108, 116, found at 
https://www.mdba.gov.au/sites/default/files/pubs/act-water-resource-plans-for-surface-water-and-groundwater-april-2019.pdf 

‘… this place is very important because of 
its grinding grooves, medicine and fibres 
… there were strong cultural practices in 
this region.’6

Indigenous heritage protection: 
sanctions and significance
The ACT Government is bringing the following 
legislation to the Legislative Assembly to resolve 
issues which have arisen in this reporting period:

1. Strict liability for offences involving the damage 
or destruction of heritage. In respect of heritage 
protection, the felling and destruction of two 
scar trees at Wanniassa has resulted in the 
government drafting legislation which will provide 
for a strict liability offence for any and all heritage 
destruction. This will obviate the need to prove 
intent to damage heritage sites. It is proposed an 
infringement notice process will be established.

2. Recognition of cultural significance of Indigenous 
fishery management in fishery reform. The ACT 
Government is introducing a Bill which will provide 
for Aboriginal people’s cultural right to take fish 
(Nature Conservation Act 2014).

There is more to do – seeking a 
holistic approach
The ACT Government recognises there is always 
room for improvement and has reported that while 
Aboriginal heritage processes do refer to Indigenous 
water and land issues, this is not done as a ‘holistic 
land and water approach’.7

Should the ACT Government consider advancing 
discussions about a unified Framework for Cultural 
Indicators, as is suggested here, much more 
consultation will be required, as has already been 
envisaged in the ACT Water Resource Plan (prepared 
to comply with the Commonwealth’s Water Act 2007 
and the associated Murray-Darling Basin Plan).8
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Ngunnawal Country – the view looking south from Sammy’s Hill, north Canberra. Source: Brad Moggridge.

NGUNNAWAL CULTURAL HERITAGE

9 Josephine Flood recorded sites in the 1970s and 1980s and observed at that time ‘traces of over 800 Aboriginal open campsites 
have been found in the ACT. Most are on the banks of large rivers … particularly near good fishing spots. An intensive survey of 
a one-kilometre wide strip on either side of the Murrumbidgee River from the northern to the southern border of the ACT was 
made during the drought years of the 1980s. This revealed 125 Aboriginal sites ‘… [including] five stone quarries and five trees 
scarred from the removal of sheets of bark’. 1996 Flood observed that over 3000 Indigenous cultural sites were then recorded. 
Flood, J., 1996, Moth Hunters of the Australian Capital Territory. Aboriginal Traditional Life in the Canberra Region, Gecko Books, 
South Australia. 

10 EPSDD, 2019, ACT Molonglo River Reserve Management Plan, ACT Government, Canberra, found at  
https://www.legislation.act.gov.au/View/di/2019-192/current/PDF/2019-192.PDF 

Ngunnawal cultural heritage is evident across 
the whole ACT landscape.9 Cultural iconography 
can be found carved and displayed on rock, from 
axe-grinding grooves on river rocks to stone tool 
scatters, and highly significant rock art in the 
Namadgi National Park. Ochre quarries, which would 
have had great ceremonial and trading value, have 
been protected within Canberra’s city boundaries at 
Red Hill and Gungahlin.

Scar trees across the city, from Wanniassa to Bonner, 
tell of water courses as cultural resources. Major 
campsites have been recorded on the Black Mountain 
Peninsula, the lower slopes of Mount Ainslie, near 
the Botanic Gardens on Sullivan’s Creek, on the lower 
slopes of Black Mountain, and on the sand hills which 
sit beneath Pialligo. Recently excavated test pits near 
Coppins Crossing suggest that:

‘… this site was used regularly by 
Aboriginal people as a short-term camp 
at times during the mid to late Holocene, 
dating to the last 5,000 years.’10

Over thousands of years Ngunnawal people have 
maintained cultural connectivity and deep spiritual 
links to sites, places, icons, and art.
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Caring for Country
Australia is the driest inhabited continent and 
Aboriginal people have been living resourceful 
and resilient lives here for 65,000 years, adapting 
to conditions, carrying out cultural business and 
governance. We know that Ngunnawal people have 
survived and thrived in the Canberra region for 
more than 25,000 years. Their complex knowledge 
of Country and water has been critical to their 
cultural continuity.11

‘Country’ refers to a bounded geographical area, 
distinct from one another. Country has intrinsic 
and cultural value.

Ngunnawal people have deep cultural interest in 
conservation, water and fire management. That 
knowledge extends to understanding seasonality, 
taking only what is necessary (see the commentary 
from Aunty Loretta Halloran inside the front cover of 
this report), and harvesting routines associated with 
flora and fauna including: Daisy Yam, wattle seed, 
fish (Murray Cod and Yellow Belly), yabbies, platypus, 
water fowl, terrestrial mammals, and Bogong moths 
in the summer months.12

Looking after Country involves maintaining a 
balanced physical, social and spiritual environment 
and contributing to the continuity and renewal 
of complex relationships between people and 
the environment.

Capacity to care for Country changed in the early 
part of the 1800s when the Ngunnawal people’s world 
turned upside down with the arrival of the Europeans 
establishing farms and settlements.

Many Aboriginal people in the region, including 
the Ngunnawal, were forcibly moved and placed in 
missions and reserves (specifically at Brungle and 
Edgerton) which were managed by the Aboriginal 
Protection Board, where foreign language, 
customs and religions replaced the Dreaming 
and Aboriginal Lore.

11 Office of the Commissioner for Sustainability and the Environment (OCSE), 2018, The Heroic and the Dammed – Lower Cotter 
Catchment Restoration Evaluation, ACT Government, Canberra, found at https://www.envcomm.act.gov.au/__data/assets/pdf_
file/0007/1315753/The-Heroic-and-the-Dammed-Lower-Cotter-Catchment-Restoration-Evaluation.pdf

12 EPSDD, 2018, Lower Cotter Catchment Reserve Management Plan 2018, ACT Government, Canberra, found at  
https://s3.ap-southeast-2.amazonaws.com/hdp.au.prod.app.act-yoursay.files/3515/1910/2350/Lower_Cotter_
Catchment_-_Reserve_Management_Plan_-_ACCESS.pdf

13 EPSDD, 2018, ACT Water Planning Meeting Minutes, May 2018, Aboriginal Water Assessment Consultations, scribe Mary Mudford, 
provided by EPSDD

14 EPSDD ACT Water Planning Meeting Minutes, May 2018, Aboriginal Water Assessment Consultations, Scribe Mary Mudford, 
provided by EPSDD

Indigenous voices – water, 
land and language
On water, Aboriginal people voice their contemporary 
cultural connections about the Molonglo River, 
Vanity’s Crossing, and Boboyan Swamp in the 
following ways:

‘… the area is saturated with artefacts.’

‘… this place is my second home. It was 
my ancestors’ many years ago.’

‘… it’s here for us to bring our families, 
to make our bodies better. I want my 
grandkids and their kids to know 
this place.’

‘… our ancestors used this for a pathway.’

‘… this is a running billabong; it would 
be significant for travellers passing 
as the water source was for camping. 
This billabong is close running to a 
rock art site.’13

About the Naas River one Aboriginal person made 
this comment:

‘… [I am] sad and sick that it is so 
degraded. Once [it] was a major trade 
route into mountains for ceremony.’14
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On land, in the context of cool or cultural burning, 
Aboriginal people have also recently had their voices 
recorded.15 Wally Bell, Ngunnawal elder, expressed 
concern that ‘we’ve lost so many sites from 
residential development’, while Indigenous voices 
across the 2018 Southeast Australian Aboriginal 
Fire Forum recited a range of views about Country in 
respect of fire management:

‘… Country continues to teach us.’  
Victor Steffensen, Mulong

‘… we all know this, it’s just a matter of 
putting it on paper.’  
Sally Moylan, ACT Parks and Conservation Service

‘… no matter where you go on the lands 
of your ancestors, you will always see 
your footprints.’  
Aunty Matilda House, Ngambri Elder

‘… knowledge of burning is not 
necessarily seen as something that can 
or should be shared freely without the 
responsibilities to Country that come 
with doing it.’  
Smith, Weir and Neale 2018, reciting comments 
from the floor

15 Smith, W., J. Weir, T. Neale, 2018, Southeast Australian Aboriginal Fire Forum. An Independent Research Report, Bushfire 
and Natural Hazards Cooperative Research Centre’s ‘Hazards, Culture and Indigenous Communities’ research project 
(BNHCRC’s HCIC), found at https://www.bnhcrc.com.au/publications/biblio/bnh-4738

16 More information can be found at https://www.communityservices.act.gov.au/atsia/committees/ngunnawal_issues
17 The Canberra Airport is the first in Australia to provide a welcome to Country to international visitors in the local Aboriginal 

language – the Ngunnawal language. 
18 Commissioner, Professor Kate Auty’s personal note of the comments made at the Canberra Airport launch. Tweeted on 

9 July 2019 (@Env_Comm)

Indicative of their determination to maintain and 
enliven culture, Ngunnawal people are reviving 
language, in partnership with the Canberra Institute 
of Technology’s Yurauna Institute and the Australian 
Institute of Aboriginal and Torres Strait Islander 
Studies.16 At the launch of the Canberra Airport’s 
language collaboration with Ngunnawal people,17 
Caroline Hughes, Ngunnawal Elder (of the United 
Ngunnawal Elders Council) remarked:

‘… we are breathing the breath of life 
back into language for Country … 
we have come home.’18

Illustrating the understanding of the gravity of the 
restoration of language, then Australian Prime 
Minister, Malcolm Turnbull, commenced his Closing 
the Gap speech in the federal parliament in Canberra 
with Ngunnawal language in 2016.
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WATER: CULTURAL WATER AND 
INDIGENOUS MANAGEMENT

Top of Gibraltar Falls: grinding grooves across the rock face illustrate the pattern of connection. Source: Brad Moggridge.

19 Bradley Moggridge, personal communication to Commissioner Professor Kate Auty, August 2019
20 Moggridge, B. and R. Mihinui, 2010, ‘Guiding principles for Indigenous Cultural and Spiritual Values on Water’, paper prepared for 

the Joint Steering Committee reviewing the Australian and New Zealand Guidelines for fresh and marine water quality, Canberra.

 ‘… we need to embrace every possible 
method of allowing rivers to mend 
themselves through adopting Aboriginal 
water practices, and it is timely 
during drought when Country is sick 
to allow Aboriginal people to care for 
their respective countries. We have a 
customary responsibility to do so.’19

Aboriginal peoples’ world view invokes water as 
critical to their identity and inseparably connected 
to the land and sky, bound by Traditional Lore and 
customs in a system of sustainable management. 
In a dry landscape, traditional knowledge of finding, 
relocating, and protecting water sites has been both 
a cultural responsibility and vital to survive.20

Today this Indigenous knowledge can serve a broader 
vision of sustainability for all Australia. The underlying 
message is ‘look after the water and the water will look 
after you’.
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Australian Aboriginal people’s view of the 
relationship between water, land, culture and 
people illustrated below:21
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WATER

Ngunnawal people’s cultural roots extend to 
caring for their river Country through links to the 
Murrumbidgee, Molonglo and Cotter rivers, each of 
which are part of the broader Murray-Darling Basin. 
Ngunnawal Country is situated in the northern part 
of the Snowy Mountains which provides strong links 
and pathways to the coast from the mountains. These 
water courses and byways follow and represent 
Songlines and Dreamings here in the southeast, just 
as they do in other parts of the country.

21 Moggridge, B. and R. Mihinui, 2010, ‘Guiding principles for Indigenous Cultural and Spiritual Values on Water’, paper prepared for 
the Joint Steering Committee reviewing the Australian and New Zealand Guidelines for fresh and marine water quality, Canberra.

Contemporary water 
management and Indigenous 
cultural flows
Aboriginal people involved in water resource 
management in the Murray-Darling Basin are 
represented by Traditional Custodians and the 
Murray and Lower Darling River Indigenous Network 
(MLDRIN). The Ngunnawal people have two elected 
representatives on the MLDRIN Executive.

In the early 2000s much of Australia, including the 
ACT, was gripped by the Millennium Drought. A 
decade of water reform resulted in reconsideration 
of methods for the management of water resources 
for the environment, agriculture, and communities in 
the Murray-Darling Basin. This process began with 
the 2004 Council of Australian Governments’ (COAG) 
National Water Initiative (NWI).

As a function of the NWI, all states and territories 
committed to some Indigenous representation 
in water planning. They agreed to incorporate 
Indigenous, social, spiritual and customary objectives, 
and strategies in planning, and to take account of the 
possible existence of native title rights to water.

Subsequently, the Commonwealth’s Water Act 2007 
was established. However, to date no native title 
determinations of water entitlements have been 
granted by the courts.

Gibraltar Falls, Paddys River, ACT. Source: Brad Moggridge.
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ACT plans and commitments 
to cultural water
Under the Water Act and before water responsibilities 
were devolved to include Water Resource Plan 
obligations, the ACT Government commenced a 
dialogue with Traditional Custodians. This included 
the 2011–2013 ACT Caring for the Cotter Catchment 
project and the Murra Bidgee Mullangari ceremony 
on the banks of the Murrumbidgee River (which 
brought together the Ngunnawal, Ngambri and 
Ngarringjeru people).

The ACT WRP has been informed by the 
Murray-Darling Basin Authority’s (MDBA) Aboriginal 
Waterways Assessment Project (2015) and field trips 
with Indigenous informants in 2016, 2017 and 2018. It 
is as a result of this process that Ngunnawal people 
now have two elected delegates on MLDRIN. This 
consultation relied upon the Convention for Biological 
Diversity’s Akwé: Kon Guidelines22 in determining 
the cultural water and other water interests of 
Ngunnawal people.

The ACT WRP makes the commitment to support 
Aboriginal objectives, values and uses that have 
been identified through the engagement activities of 
water resource planning. The intention is to build on 
supporting and protecting Aboriginal values and uses 
through a fit-for-purpose approach via the ACT Water 
Strategy, the ACT Environmental Flow Guidelines and 
associated rules that protect flows and a number of 
land and catchment management plans.

22 Convention on Biological Diversity COP–7, 2004, Akwé: Kon Guidelines, Secretariat of the Convention on Biological Diversity, 
Montreal, found at https://www.cbd.int/traditional/guidelines.shtml . The guidelines adopt the following ten principles: 
‘Notification and public consultation of the proposed development by the proponent; Identification of indigenous and local 
communities and relevant stakeholders likely to be affected by the proposed development; Establishment of effective 
mechanisms for indigenous and local community participation, including for the participation of women, the youth, the elderly 
and other vulnerable groups, in the impact assessment processes; Establishment of an agreed process for recording the views 
and concerns of the members of the indigenous or local community whose interests are likely to be impacted by a proposed 
development; Establishment of a process whereby local and indigenous communities may have the option to accept or oppose a 
proposed development that may impact on their community; Identification and provision of sufficient human, financial, technical 
and legal resources for effective indigenous and local community participation in all phases of impact assessment procedures; 
Establishment of an environmental management or monitoring plan (EMP), including contingency plans regarding possible 
adverse cultural, environmental and social impacts resulting from a proposed development; Identification of actors responsible 
for liability, redress, insurance and compensation; Conclusion, as appropriate, of agreements, or action plans, on mutually 
agreed terms, between the proponent of the proposed development and the affected indigenous and local communities, for 
the implementation of measures to prevent or mitigate any negative impacts of the proposed development; Establishment of a 
review and appeals process.’

23 EPSDD, 2019, ACT Water Resource Plans for Surface Water and Groundwater, ACT Government, Canberra, found at  
https://www.mdba.gov.au/sites/default/files/pubs/act-water-resource-plans-for-surface-water-and-groundwater-april-2019.pdf

24 MLDRIN Echuca Declaration 2007, 2010, adopted by MLDRIN delegates on 14 November 2007 and further adopted by NBAN and 
MLDRIN (with minor edits) at a joint meeting on 19 May 2010, found at https://www.mdba.gov.au/sites/default/files/pubs/sa-mld
rin-echuca-declaration-2009_0.PDF

25 EPSDD, 2019, ACT Water Resource Plans for Surface Water and Groundwater, ACT Government, Canberra: 29, found at  
https://www.mdba.gov.au/sites/default/files/pubs/act-water-resource-plans-for-surface-water-and-groundwater-april-2019.pdf

It is commendable that the ACT Government declared 
that the ‘traditional’ Indigenous environmental 
management philosophy is respected, supported, 
and a ‘critical element’ in the preamble to its Water 
Resources Plan (2019 and 2016 (draft)).23

The ACT Government has also acknowledged and 
accepted the Indigenous peoples’ 2007 Echuca 
Declaration’s definition of ‘cultural flows’:

‘Cultural flows’ are water entitlements 
that are legally and beneficially owned by 
the Indigenous Nations of a sufficient and 
adequate quantity and quality to improve 
the spiritual, cultural, environmental, 
social and economic conditions of 
those Indigenous Nations. This is our 
inherent right.’24

Protection of flows in water catchments, water 
quality improvement programs and protection 
of threatened and endangered aquatic ecology 
contributes to Aboriginal values and uses of water.

Traditional Custodians can apply for water access 
entitlements and licences to take water for cultural 
purposes and traditional activities while unallocated 
water is available to all Aboriginal people in the 
plan area.25
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Kambah Pool, Murrumbidgee River - a popular swimming spot. Source: https://matthewsherrenphotography.com/.

26 EPSDD, 2019, ACT Water Resource Plans for Surface Water and Groundwater, ACT Government, Canberra: 108, 116, found at  
https://www.mdba.gov.au/sites/default/files/pubs/act-water-resource-plans-for-surface-water-and-groundwater-april-2019.pdf

27 National Water Commission (NWC), 2014, Australia’s Water Blueprint National Reform Assessment, NWC, Canberra: 31
28 Moggridge, B., L. Betterridge and R.M. Thompson, 2019, ‘Integrating Aboriginal Cultural Values into Water Planning: 

A Case Study from New South Wales, Australia’, Australian Journal of Environmental Management, 26(3): 273–86.  
DOI:10.1080/14486563.2019.1650837

Change is slow and culturally 
complex
The ACT WRP recognises that more work needs to be 
done to develop indicators for informing Indigenous 
cultural water assessments.26

Even though there is a shift towards including 
Aboriginal knowledge and science into natural 
resource management in respect of cultural heritage 
management (as it is legislated), weather knowledge 
(seasonal calendars and climate), national park 
management (co-management), and fire ecology 
(cultural burning), change is slow. The incorporation 
of cultural indicators is still an aspiration.

In 2009, Australian and New Zealand Environment 
Ministers resolved to revise the Australian and 
New Zealand Guidelines for Fresh and Marine Water 
Quality 2000 and tasked a Joint Steering Committee 
to oversee the revision process. A key component 
of the review was to prepare guidance for the 
inclusion of cultural and spiritual values into water 
quality management.

Several National Water Commission (NWC) 
reviews have called for change: (in 2009, 2011, 
2013, 2014). The 2014 NWC review found that 
most jurisdictions had: 

‘… generally failed to incorporate 
effective strategies for achieving 
Indigenous objectives in water planning 
arrangements. While recognition of 
Indigenous cultural values and associated 
water requirements has progressed, 
implementation of practical change 
remains variable, with most jurisdictions 
as yet not making specific provision for 
water access for Indigenous people.’27

Moggridge and others provide examples of cultural 
values that are water-dependent and can be 
protected by water planning instruments.28
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The Productivity Commission has recognised the 
need for further action in respect of Indigenous 
people’s water rights, describing Indigenous water 
management as a litany of ‘unfinished business’.29 
The Commission recommended that governments 
should ensure:

1. Indigenous cultural objectives are explicitly 
identified and provided for in water plans, 
and progress in achieving Indigenous cultural 
objectives is regularly monitored and publicly 
reported on.

2. That there is public reporting of how Indigenous 
cultural objectives have been considered in the 
management of environmental water – both held 
and planned.30

The Commission’s language was very strong on this 
point – that the protection of Indigenous cultural 
(water) values should be regarded as a distinct 
objective of water planning in its own right. Where it 
is not possible to use environmental flows to support 
some or all Indigenous cultural objectives, explicit 
provisions should be made in water plans to address 
the shortfall.31

Genuine engagement is critical, as outlined in the 
MDB Plan (Part 14A on Aboriginal values and uses). 
The clear objective is that water institutions should 
build on the Akwé: Kon Guidelines.32

The ACT WRP supports an increase in Indigenous 
representation on the ACT and Region Catchment 
Coordination Group and the Environmental Flows 
Technical Advisory Group.

In addition to the WRP, the ACT Government 
has developed the Molonglo River Reserve 
Management Plan (2019) which establishes the 
following objectives:

• Objective 10: cultural heritage within the Molonglo 
River Reserve is identified and conserved to retain 
its significance.

• Objective 11: cultural heritage is to be 
interpreted and (where appropriate) promoted 
to foster community appreciation of past and 
continuing connections.

Policy initiatives attached to Objective 11 will 
provide for naming conventions, promotions, active 
consultation, and documenting cultural knowledge.

29 Productivity Commission, 2017, National Water Reform Inquiry Report, found at https://www.pc.gov.au/inquiries/completed/
water-reform#report

30 Productivity Commission, 2017, National Water Reform Inquiry Report: 94, found at https://www.pc.gov.au/inquiries/completed/
water-reform#report

31 Productivity Commission, 2017, National Water Reform Inquiry Report, 94, found at https://www.pc.gov.au/inquiries/completed/
water-reform#report

32 Convention on Biological Diversity COP–7, 2004, Akwé: Kon Guidelines, Secretariat of the Convention on Biological Diversity, 
Montreal, found at https://www.cbd.int/traditional/guidelines.shtml .

33 National Cultural Flows Research Project, 2019, found at http://culturalflows.com.au/

Indigenous research 
foundations and outcomes
As change occurs, governments need to be vigilant 
about knowledge access, knowledge sharing, and 
restricted knowledge protocol. These issues have 
historically been difficult to negotiate, and the breach 
of etiquette and protocols has the potential to erode 
the good work done through genuine consultation 
over time.

In 2018 the Northern Basin Aboriginal Nations (NBAN) 
and MLDRIN, through the National Cultural Flows 
Research Project (NCFRP),33 accumulated rigorous 
and defendable knowledge about First Peoples’ water 
interests and benefits to Aboriginal people.

The NCFRP drew on a range of scientific research 
methodologies and generations of cultural 
knowledge, including the Aboriginal Waterways 
Assessment (AWA) methodology. Objectives include:

• providing a greater understanding of 
Aboriginal values relating to natural resources, 
especially water.

• equipping First Peoples with information and tools 
to ensure that Aboriginal water requirements and 
preferences are reflected in water policy.

• informing the development of new governance 
approaches to water management that 
incorporate aspects of First Peoples’ governance 
and capacity-building.
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CASE STUDY:
NARI NARI ENVIRONMENTAL AND CULTURAL FLOWS AT TOOGIMBIE

34 National Cultural Flows Research Project, 2019, found at http://culturalflows.com.au/
35 Jackson, S., B. Moggridge and C. Robinson, 2010, Effects of Changes in Water Availability on Indigenous people of the 

Murray-Darling Basin: A Scoping Study, Report to the Murray-Darling Basin Authority, CSIRO, Canberra.
36 Behrendt, L., and P. Thompson, 2003, ‘The Recognition and Protection of Aboriginal Interests in NSW Rivers’, Journal of 

Indigenous Policy, 3, found at http://www.austlii.edu.au/au/journals/JlIndigP/2004/4.pdf
37 Moggridge, B., L. Betterridge and R.M. Thompson, 2019, ‘Integrating Aboriginal Cultural Values into Water Planning: A Case 

Study from New South Wales, Australia’, Australian Journal of Environmental Management, 26(3): 273–86. DOI:10.1080/1448656
3.2019.1650837; Taylor, K., M. Moggridge, and A. Poelina, 2017, ‘Australian Indigenous Water Policy and the Impacts of the Ever 
Changing Political Cycle’, Australasian Journal of Water Resources, 20, 132–147; Jackson, S., 2018, ‘Water and Indigenous Rights: 
Mechanisms and Pathways of Recognition, Representation and Redistribution’, Wiley Interdisciplinary Reviews: Water.

Environmental and cultural values can work together, 
as the Nari Nari Tribal Council (Hay NSW) has 
demonstrated. There, a re-flooding regime provides 
a valuable example of how ‘cultural flows’ have 
supported employment and recreation, economic 
independence, and the maintenance of connection 
between people, land, and water. The Council is a 
water licence holder. As a result of this negotiated 
outcome, the Council has an established relationship 
with the Commonwealth Environmental Water Holder 
to access environmental water under the NCFRP.34

The Council is a regular user of the Cultural Access 
License with 2150 megalitres available annually 
in the Murrumbidgee water-sharing plan. The Nari 
Nari currently access water under four categories 
of license in accordance with the Murrumbidgee 
Regulated River Water Sharing Plan. These activities 
are contributing to biodiversity and cultural heritage 
management within the region.35

Nari Nari Tribal Council Office.  
Source: https://www.awt.com.au/2014/02/01/
rotary-support-toogimbie-ipa/ .

The future: a Framework for Cultural Indicators and 
a River Rangers program
‘Aboriginal peoples have much to 
offer and society has much to gain by 
negotiating an empowering role for 
Aboriginal people in river management. 
A proper recognition of the Aboriginal role 
in river management will be an important 
step in establishing the economic, 
cultural and biological diversity necessary 
for a sustainable and just society.’36

For Aboriginal people, water is an intrinsic part 
of the landscape (connecting to land and sky) 
that also holds vast social, cultural and economic 
importance. This understanding is difficult to align 
with quantitatively-focused western style water 
management which separates components of 
the landscape.

Partnerships are critical and cultural monitoring of 
water would promote understanding, sustainability, 
ecological and biodiversity outcomes.37

Initiatives can be instituted on a number of scales. 
Advancing Indigenous cultural and environmental rights 
and obligations includes practical and operational 
opportunities as well as larger scale commitments 
such as the establishment of a Framework for Cultural 
Indicators (discussed at the end of this chapter).

The establishment of a River Ranger program, 
funded and resourced to work alongside Ngunnawal 
Traditional Custodians to measure health, would 
facilitate the design of strategies which would work 
to heal Country through cultural understanding of 
water resources and their management. It would also 
potentially promote greater involvement and build 
upon the ACT’s commitment to inclusion of Indigenous 
people at the environmental organisational level.
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LAND: CULTURAL – COOL – BURNING ON COUNTRY

Cultural burning on Country. Source: ACT Parks and Conservation Service.

‘On 18 April 1824 botanist Alan Cunningham observed in the Tuggeranong Valley that 
“these interesting Downs had been burnt in patches about two months since”.’38

‘The Earth wants to repair itself, that’s the thing; we see it all the time.’39

38 Cited in Flood, J., 1996, Moth Hunters of the Australian Capital Territory. Aboriginal Traditional Life in the Canberra Region, 
Gecko Books, South Australia.

39 Bruce Pascoe, 2019, ‘Teach your children to rebel. Teach your children to doubt’, in The Guardian (Australian edition).
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Cultural, cool, burns have been used as a Country 
management technique by Aboriginal people across 
Australia for thousands of years. Burning has been 
part of a complex range of tools and it is now well 
recognised that Aboriginal people have managed the 
Australian landscape, its biodiversity, species, and its 
food production capacity. 40

Upon the arrival of Europeans this ‘resource’ 
management ethic was both debilitated and ignored. 
Recent short-term patterns of production and 
management have seen a ‘dramatic decline’ in small 
mammals, birds, reptiles, amphibians and plants.

Bushfire management by cultural burns is actively 
being studied by western scientists for its capacity 
as a multifaceted tool – considering timing, location, 
intensity and suppression – in aiding understanding of 
‘ecological dependencies’ and species management 
(flora and fauna).41

The absence of Indigenous ‘firestick farming’ in the 
cooler months of the year across the Australian 
continent is now recognised as one of the factors 
in producing a build-up of fuel, which in turn 
has produced the conditions for hotter, more 
greenhouse-gas-intense fire events.42

These observations clearly have climate change 
implications and potentially produce mitigation 
opportunities. In recent decades Indigenous 
cool burning has been critically assessed for 
its capacity to address climate change, our 
post-industrial-revolution challenge. CSIRO and the 
then Australian Greenhouse Office have long been 
examining these issues to establish models, produce 
benchmarks and determine the emissions profiles of 
fire in savannah country.43

40 Bruce Pascoe, 2014, Dark Emu. Black Seeds: Agriculture or Accident? Magabala Books, Broome; Bill Gammage, 2011, The Biggest 
Estate on Earth. How Aborigines Made Australia, Allen and Unwin, Sydney.

41 The Threatened Species Recovery Hub (National Environmental Science Program)’s ‘Project 1.3 Managing fire regimes to save 
threatened flora and fauna’ seeks to deal with this complex question, see http://www.nespthreatenedspecies.edu.au/projects/
managing-fire-regimes-with-thresholds-to-save-threatened-flora-and-fauna

42 Research undertaken in northern Australia has been particularly focused on these problems. See the Northern Australia 
Environmental Resources Hub, found at https://www.nespnorthern.edu.au/projects/nesp/savanna-carbon-sequestration-method/.

43 See for example C.P Meyer, 2004, Establishing a Consistent Time-series of Greenhouse Gas Emissions Estimates from Savannah 
Burning in Australia, CSIRO Atmospheric Research, Aspendale, found at http://www.cmar.csiro.au/e-print/open/meyercp_2004a.pdf; 
Bradstock, R. A., M. M. Boer et al., 2012, ‘Modelling the Potential for Prescribed Burning to Mitigate Carbon Emissions from Wildfires in 
Fire-prone Forests of Australia’, International Journal of Wildland Fire, 21(6): 629–39.

44 The Australian Government has assessed the cool burning method and provided guidance through the Clean Energy Regulator, 
participating in the Emissions Reduction Fund. ‘A guide to reducing greenhouse gas emissions through the early dry season 
savanna burning method’ (nd) and ‘Savanna fire management – sequestration emissions avoidance’, 2018, can be found at 
http://www.cleanenergyregulator.gov.au/ERF/Pages/Choosing%20a%20project%20type/Opportunities%20for%20the%20
land%20sector/Savanna%20burning%20methods/Savanna-fire-management-sequestration-and-emissions-avoidance.
aspx. The method continues to be scrutinised, managed and updated, see Department of the Environment and Energy, 2018, 
Emissions Reduction Fund Method: Savanna Fire Management 2018 (sequestration and emissions avoidance), found at  
http://www.environment.gov.au/system/files/resources/b4b9222b-8520-48c4-86d6-8d59bc26eb64/files/factsheet-savanna-fi
re-management-sequestration-emissions-avoidance.pdf

45 Aboriginal Carbon Foundation, 2016, Savanna Burning, found at http://aboriginalcarbonfoundation.com/savanna-burning
46 The Nature Conservancy Australia, Fighting Fire with Fire, found at https://www.natureaustralia.org.au/what-we-do/

our-priorities/tackle-climate-change/climate-change-stories/fighting-fire-with-fire/ , accessed 2 September 2019
47 Professor Gregory Phillips, Griffith University, commenting on the ABC program The Drum, 11 September 2019, accessed 

12 September 2019.

Recognising this contribution, Indigenous cool 
burning has now been afforded ‘carbon credits’ 
when used to reduce greenhouse gases associated 
with uncontrolled fires.44 The Aboriginal Carbon 
Foundation is ensuring that Aboriginal people receive 
the benefits of these programs where Aboriginal land 
is involved.45 NGOs such as The Nature Conservancy 
have been guided by Aboriginal people sharing their 
fire and land management practices as part of the 
culture-and-climate-change process.46

Cultural burns in the south
‘Some fire management departments 
are starting to listen to Aboriginal 
science. We weren’t wandering around 
the bush bumping into a kangaroo. We 
were sophisticated land management 
scientists, geologists, engineers, 
economists, political scientists.’47

Cultural burning is increasingly being returned to 
the fire and climate change management toolkit 
in southern Australia. The Indigenous voice on the 
viability and rationale for adopting cultural burns is 
everywhere, including in Ngunnawal Country.

The ACT Strategic Bushfire Management Plans 
make provision for cultural burning in the Namadgi 
National Park, reflecting the appreciation of this fire 
management tool.

The ACT Government has now designed an Aboriginal 
Fire Management Framework (2015) and is 
deploying it.
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Aboriginal Fire management Framework

 
Aboriginal Ranger, Adrian Brown, lights a fire for a cultural burn. Source: ABC News. Eucalyptus regeneration after cultural 
burning. Source: OCSE.

48 Indigenous seasonal calendars have been developed at Byron Bay by the Arakwal people and CSIRO scholar Cathy Robinson, 
found at http://arakwal.com.au/category/arakwal-corp/, and also in northern Australia. More information found at  
https://www.csiro.au/en/Research/Environment/Land-management/Indigenous/Indigenous-calendars

Since 2015 the ACT Parks and Conservation Service 
(PCS) has been supporting the community to achieve 
their aspirations to reintroduce traditional land 
management through cultural burning.

The development of the Aboriginal Fire Management 
Framework and appointment of the Aboriginal fire 
manager position within PCS has led to an increase in 
quality, frequency and legitimacy of burning Country 
with a cultural focus.

Songlines, cultural stories, intergenerational transfer 
of cultural knowledge, protecting the ‘spirit’ of 
Country, and community health and wellbeing are 
woven into the methodology of a cultural burn.

The Aboriginal Fire Management Framework sets 
out specific strategic objectives to assist in the 
protection of cultural heritage when burning Country. 
These include:

• establishing standard operating procedures for 
all ACT PCS staff in relation to cultural heritage 
protection on fire sites.

• organising a pool of resources to effectively 
implement the Aboriginal Fire Management Plan.

• re-initiating cultural burning practices in the ACT 
with Traditional Custodians.

A recent example of this is the cultural burn 
conducted on Gibraltar Peak within Tidbinbilla 
Nature Reserve. This Country is of high value to 
the Ngunnawal people as it signifies an important 

initiation pathway. Before the burn got underway a 
smoking ceremony was conducted by Ngunnawal 
Elder, Uncle Carl Brown. He welcomed all the 
firefighters to his Country before carrying the burning 
leaves to the highest point of the burn area, using 
them to ignite the cultural burn with the assistance 
of the Murumbung Rangers. Uncle Carl’s role in the 
burn was highly significant as it was a repatriation of 
an important responsibility for a Ngunnawal Elder to 
lead the management and protection of his Country.

The framework has paved the way for the inclusion 
of Aboriginal people in the management of their 
traditional lands. Burning Country allows Aboriginal 
and Torres Strait Islander people to become skilled 
in land management and regain knowledge about 
their culture through learning and doing. It also 
allows Traditional Custodians to take up leadership 
and advisory roles about where, when and how their 
Country is managed.

The framework also lends itself to future opportunities. 
An Indigenous seasonal calendar could be developed 
to assist in alignment of cultural burns with species 
needs, continuing the facilitation of fire management 
as an ecological methodology. CSIRO has been working 
with Aboriginal people in coastal NSW to give effect to 
both Indigenous concerns and western practices.48

It is also suggested that the Fire Management 
Framework could be used to assist in the formulation 
of a wider Framework for Cultural Indicators 
(discussed at the end of this chapter).
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CASE STUDY:
SOUTHEAST AUSTRALIAN ABORIGINAL FIRE FORUM – CULTURAL BURNING: 
EVOLVING WITH COMMUNITY AND COUNTRY HELD 10–12 MAY 2018  

49 Smith, W., J. Weir, T. Neale, 2018, Southeast Australian Aboriginal Fire Forum. An Independent Research Report, Bushfire 
and Natural Hazards Cooperative Research Centre’s ‘Hazards, Culture and Indigenous Communities’ research project 
(BNHCRC’s HCIC), found at https://www.bnhcrc.com.au/publications/biblio/bnh-4738. Note: governments across southern 
Australia are increasingly accepting the need to utilise Indigenous knowledge on burning techniques. For Tasmania, see  
https://www.aboriginalheritage.tas.gov.au/Documents/AHT%20Fact%20Sheet%20-%20Cultural%20Burning.pdf; Victoria, 
see https://knowledge.aidr.org.au/media/6817/fireplusstrategyplusfinal.pdf and Volunteer Fire Fighters are also picking up 
the threads https://volunteerfirefighters.org.au/indigenous-cool-burn-revelation

50 Yurbay, Dharwa Tours, Otis Williams Photography, Wantok Designs, Coolamon Advisers and Black and White Films were some 
of the Aboriginal businesses engaged as part of the forum.

The Southeast Australia Aboriginal Fire Forum was 
convened in Canberra on Ngunnawal Country to 
‘create and share knowledge of cultural burning’. 
This forum, sponsored by the ACT government,

‘… was particularly significant because it 
was a landmark gathering of Aboriginal 
fire practitioners, researchers and 
government agencies involved in fire 
management, that focuse[d] explicitly 
on cultural burning across southeast 
Australia.’49

Forum objectives were to:

• honour experiences and exchange knowledge 
about cultural burning across southeast Australia

• hear from First Nations people, fire agencies and 
researchers speaking about their work in fire, 
ecology, land management and caring for Country

• consider the future of Aboriginal methods burning 
in southeast Australia – how are we evolving with 
community and Country, and

• develop a First Nations fire network.

The Murumbung Yarung Murra Rangers (Ngunnawal 
for ‘good strong pathways’) guided the ACT’s 
contribution to the forum, which included a cultural 
burn at the Gubur Dhaura ochre site.

More than 130 people attended including Traditional 
Custodian representatives from across south-eastern 
Australia and from the Northern Territory, Aboriginal 
professionals working in fire, heritage and natural 
resource management.

Listening to Country, women and young people in 
fire, and community partnerships were some of the 
critical themes that emerged.

Sharing information is important for achieving 
reconciliation and education for non-Indigenous 
Australians. It was acknowledged by all in attendance 
that we are on that journey now, bringing people’s 
awareness in ‘a kind, gentle and effective way’.

An important part of the Fire Forum was the inclusion 
of Aboriginal businesses and partners that were 
involved to assist in the delivery of the forum as well 
as the report that followed.50
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CASE STUDY:
CULTURAL BURNS – BETTER FOR COUNTRY AND PEOPLE

Cultural burning on Country. Source: ACT Parks and Conservation Service.

51 Dean Freeman (Wiradjuri), 2018, ‘Right Country, Right Fire’, Firesticks Alliance: Cultural Burning, Healthy Communities, 
Healthy Landscapes podcast, found at https://podcasts.apple.com/au/podcast/episode-4/id1463470135?i=1000438035339.

Dean Freeman (Wiradjuri man from Brungle Aboriginal 
Reserve in NSW, Aboriginal Cultural Fire Officer, 
ACT Parks and Conservation Service), attests to the 
importance of cultural burns:

‘What we’re trying to introduce is 
something totally different from the fire 
regimes they have in place today. So it is a 
little bit difficult, a little bit scary in places 
… introducing ancient techniques into a 
modern world. What we’re trying to do is 
put the right fire into the right environment 
at the right time of year. 

We do it for a bit of fuel reduction, but we 
also do it so the land can revive itself and 
it basically cures itself. If you do put a bit of 
fire on the ground in certain places then it’s 
like a medicine for Earth. You’re getting rid 
of the dead stuff, the stuff that’s slowing 
you down and the stuff that’s pulling you 
back … we don’t go after a percentage at 
all, we let the fire do the work and it heals 
itself as it’s going through the land.

… Aboriginal people are always putting 
forward their land management 
practices, and this is one of them. 
What you’re actually trying to do is heal 
Country. If Country is healing then the 
people on Country can also heal.

The idea is to share the information that 
we have so we can improve Country. 
[Cultural-cool burns are critical as 
out-of-control hot burns] wreck the 
canopy [and] then you don’t have anything 
to stop the heat of the sun hitting the 
ground constantly, every day, and that’s 
when it starts to dry out. It will harden up 
and then you’ll lose your plants, lose the 
dew and it’s basically as hard as concrete. 
It’s very hard to deal with and manage.’ 51
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CULTURAL INDICATORS: 
A PROPOSAL FOR 
NGUNNAWAL COUNTRY
Aboriginal people are justly concerned that even when 
inclusive operational efforts are made, their cultural 
values and indicators of environmental-cultural 
quality are poorly understood. These cultural values 
have struggled to be implemented in policy decisions.

In 2018, the Commonwealth government provided 
guidance for including Cultural and Spiritual Values 
and Principles under the Australia and New Zealand 
Water Quality Guidelines (ANZWQG). Guiding 
principles included:

1. All Indigenous people, who have rights and 
obligations to the body of water being managed, 
are ensured prior informed consent through 
adequate consultation.

2. When developing or undertaking activities on a 
body of water, consideration should be given as 
to the Indigenous cultural and spiritual values of 
the site.

The ACT Government has commenced adoption 
of these principles more broadly across several 
environmental domains, with the:

• acceptance of the Echuca Declaration

• establishment of the Aboriginal Fire Management 
Framework (2015), and

• development of the Water Resources Plan to 
meet the requirements of the Murray-Darling 
Basin Plan.

Further, the ACT has already considered the benefits 
of cultural indicators for waterway health when 
consulting about its Water Resources Plan for the 
Murray-Darling Basin Plan.

These indicators were assessed and then used by 
the community to determine an initial objective and 
action that would assist with achieving outcomes for 
improving the health, use and cultural value of the 
assessed water sites.52

Arguably, it is practicable to integrate cultural values 
into water and other environmental planning.53 

52 EPSDD, 2019, ACT Water Resource Plans for Surface Water and Groundwater, ACT Government, Canberra: 108, 116, found at  
https://www.mdba.gov.au/sites/default/files/pubs/act-water-resource-plans-for-surface-water-and-groundwater-april-2019.pdf

53 Moggridge, B., L. Betterridge and R.M. Thompson, 2019, ‘Integrating Aboriginal Cultural Values into Water Planning:  
A Case Study from New South Wales, Australia’, Australian Journal of Environmental Management, 26(3): 273–86.  
DOI:10.1080/14486563.2019.1650837

54 Nursey-Bray, M. and the Arabana Aboriginal Corporation, 2015, The Arabana People, Water and Developing Cultural Indicators for 
Country, Goyder Institute for Water Research Technical Report Series No. 15/29, Adelaide, found at http://www.goyderinstitute.
org/_r182/media/system/attrib/file/173/15-29_Arabana_Indicators_web.pdf

A ‘principles’ approach has been adopted in the 
past. The NSW Aboriginal Water Unit through the 
Aboriginal Water Initiative (AWI) worked to resolve 
this Indigenous-western cultural indicators tension 
in a constructive manner. Aboriginal values were 
installed through a ‘principles approach’ as a key part 
of water management.

Strong governance was affected by:

• establishing a clear and transparent model for 
engagement

• developing well-articulated cultural protocols at 
team and departmental level

• ensuring adequate and ongoing funding for 
community engagement and communications 
resources

• building relationships of trust

• building early understandings of a mutual water 
language, and

• providing strong leadership and 
executive sponsors.

It may now be time to advance a conversation with 
Ngunnawal people which brings all this work together 
in a Framework for Cultural Indicators. The ACT 
has the opportunity to lead this discussion in the 
south. Adopting such a framework could present 
the potential for paradigmatic change to measure 
environmental-cultural health through water and 
land indicators.

Critically, Indigenous involvement in the development 
of a Framework for Cultural Indicators would:

• continue to engage Ngunnawal people on their 
Country, promoting their roles in respect of 
assessments of threats, trends, uses and 
pressures

• foster ongoing consultation with Indigenous 
groups

• assist in understanding seasonal change

• create opportunities for documenting water 
issues at local scales

• create tangible means (via the Indicators) by 
which other stakeholders can ‘see’ Indigenous 
aspirations, and

• develop methods to integrate two knowledge 
systems and have the potential to be 
integrated into other (scientific) indicator 
management frameworks.54
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A framework could be built around an Information 
Agreement that promotes research and international 
exchanges in respect of cultural mapping, aid 
access to public lands, promote the collection of 
and access to data, ensuring the return of data to 
Ngunnawal people.

Benefits of developing Cultural Indicators are 
extensive and include:

• promoting Aboriginal people’s rights and ability to 
speak with authority on and about country

• increasing the understanding of cultural values 
and perspectives when dealing with land and 
water managers

• clearly identifying potential cultural or other 
conflicts

• building Aboriginal people’s research skills

• advancing the prioritisation of culturally 
significant sites and places, and

• providing a formal basis for monitoring and 
measuring trends on cultural health status of 
country and for the identification of further 
projects and partnerships.

Fundamentally, a Framework for Cultural Indicators 
would also build structural security into who holds 
Indigenous information for future use, addressing 
one of the long-term issues around cross-cultural 
research agendas and processes.

Potential indicators are found in the work of 
Nursey-Bray and the Arabana people from South 
Australia.55 It is clear they can reference the following 
matters – Cultural water: surface and groundwater; 
Land: cultural plants, species and cultural uses of 
land; cultural burning; cultural sky; and pressures 
and threats.

The following flow chart provides an indication of 
how the process might be undertaken:

55 Nursey-Bray, M. and the Arabana Aboriginal Corporation, 2015, The Arabana People, Water and Developing Cultural Indicators for 
Country, Goyder Institute for Water Research Technical Report Series No. 15/29, Adelaide, found at http://www.goyderinstitute.
org/_r182/media/system/attrib/file/173/15-29_Arabana_Indicators_web.pdf

Identify potential Cultural Indicators
(water, land, fire, and pressure/threat)

Workshop the suitability of indicators with 
Ngunnawal people

Establish a research agreement with 
Ngunnawal people and researchers

Select Cultural Indicators with 
Ngunnawal people

Ngunnawal people to map Cultural Indicators 
on Country and score the health of Country 

and identify the threats

Identify appropriate data that matches 
Cultural Indicators

Report against the Cultural Indicators, actions 
and knowledge data

Recommend management strategies to address 
Indicators with poor cultural health

Ongoing monitoring and evaluation for the 
health of Cultural Indicators
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RECOMMENDATIONS
Recommendation 8: continue to explore the use of 
‘deliberative democracy’ for environmental initiatives 
in accordance with the aspirations of the ACT Whole 
of Government Communications and Engagement 
Plan 2019 and in collaboration with the Climate 
Change Strategy 2019–25 Community Liaison Team.

Recommendation 9: specifically provide for the 
recognition of citizen science and community 
environmental action with a targeted awards program.

1 It is the mission of the Office of the Commissioner for Sustainability and the Environment (OCSE) to promote community 
engagement and act as an independent voice for the environment and sustainability in the ACT, see https://www.envcomm.act.
gov.au/about/our-values. OCSE connects with schools, academic institutions, volunteers and administrators, and not for profit 
organisations. The community has been generous and enthusiastic, sharing their knowledge about places of environmental, 
social, economic and cultural importance, and about localised action in places they love and respect, however unremarkable 
these places might or might not be to others. OCSE thanks every citizen scientist and environmental volunteering organisation 
that has contributed a case study to this chapter.

2 UNESCO, 1997, Educating For a Sustainable Future: A Transdisciplinary Vision for Concerted Action, paragraph 14, found at  
http://www.unesco.org/education/tlsf/mods/theme_c/mod17.html

3 European Commission, 2013, Science for Environment Policy in Depth Report. Environmental Citizen Science, found at 
https://ec.europa.eu/environment/integration/research/newsalert/pdf/IR9_en.pdf; Environment Protection Authority 
(EPA) Victoria citizen science projects, found at https://www.epa.vic.gov.au/our-work/programs/citizen-science-program/
citizen-science-projects.

4 Commissioner for Environmental Sustainability Victoria, 2011, Many Publics Participation Inventiveness and Change, found at 
https://www.ces.vic.gov.au/sites/default/files/publication-documents/CPreport12_LR-bookmarks.pdf

5 Moreno S.P. and V. Romero, 2018, Capacity Building and Synergies Across the Biodiversity-related Conventions, International 
Union for Conservation of Nature, found at https://www.iucn.org/sites/dev/files/capacity_building_and_synergies_-_
contribution_to_the_long-term_strategic_framework_for_capacity_building.pdf

6 Capacity-building priority areas identified by the United Nations Framework Convention on Climate Change (UNFCC) 2016 
Paris Committee on Capacity Building can be found at https://www.transparency-partnership.net/system/files/document/
WRI-building_capacity_PA-ETF.pdf

INTRODUCTION1

‘The kind of change required by 
sustainability implicates each community, 
each household, each individual. 
Successful solutions to problems at this 
level of society will need to be rooted in 
the cultural specificity of the town or 
region if the people are to be supportive of 
and involved in such change.’ 2

Promotion of participatory processes in environmental 
contexts has become the norm internationally, 
nationally and locally, and this is increasingly reflected 
in environmental and other reports.3

Participatory processes are a powerful driver of the 
changes that many people believe to be essential if 
we are to become a sustainable society, ready and 
willing to deal with climate change, and able to arrest 
environmental degradation.4

While governments enter into binding agreements 
to address global challenges, there is increasing 
recognition that the implementation of such 
commitments requires the engagement, buy-in 
and action from all stakeholders, including the 
broader community.5

Building and mobilising capacity is a process that 
takes time and requires communities to ‘learn by 
doing.’6 Environmental sustainability activity involves 
symbolism and practicality, and at its best it explores 
unique community attributes, of which the ACT has 
many and much to offer.
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The ACT Government is committed to dialogue 
between insiders and outsiders, acknowledging it has 
the potential to fundamentally shift the discussion.7 8 
The ACT community is enthusiastic to be involved.9

Citizen science and environmental volunteering 
is valuable in environmental policy design, 
and in monitoring and management. Further, 
social capital and resilience are generated 
through volunteering.10

Volunteering exposes the community to a 
range of new technologies and promotes 
intellectual engagement with new media. 11 12 
Technology is being used to bring people to 
citizen science projects.13

 

The Australian National Museum’s FrogID 
program involving the community in innovative 
use of data and audio in 2019 was awarded the 
Eureka Prize for Citizen Science.14 Canberra 
Nature Map, an element of NatureMapr, 
received a Banksia Award in 2018.15

7 See: Commissioner for Environmental Sustainability Victoria, 2011, Many Publics Participation Inventiveness and Change, found 
at https://www.ces.vic.gov.au/sites/default/files/publication-documents/CPreport12_LR-bookmarks.pdf

8 Environment, Planning and Sustainable Development Directorate (EPSDD), 2019, ACT Climate Change Strategy 2019–25, 
ACT Government, Canberra, found at https://www.environment.act.gov.au/__data/assets/pdf_file/0003/1414641/ACT-Climate-
Change-Strategy-2019-2025.pdf/_recache

9 Feedback can be provided at https://www.yoursay.act.gov.au/
10 Rowland, K., 2012, Citizen Science Goes ‘Extreme’, Nature, 17 February, DOI:10.1038/nature.2012.10054
11 Irwin, A., 1995, Citizen Science: A Study of People, Expertise and Sustainable Development, Routledge, Oxford; Bonney, R. 

et al., 2009, ‘Citizen Science: A Developing Tool for Expanding Science Knowledge and Scientific Literacy’, BioScience, 
59(11): 977–84, DOI:10.1525/bio.2009.59.11.9; Roy, H.E., et al., 2012, Understanding Citizen Science and Environmental 
Monitoring. Final Report on behalf of UK Environmental Observation Framework, found at www.ukeof.org.uk/documents/ 
understanding-citizen-science.pdf; Wiggins, A. and K. Crowston, 2011, ‘From Conservation to Crowdsourcing: A Typology 
of Citizen Science’, Proceedings of the 44th Hawaii International Conference on System Sciences, 1–10, DOI:10.1109/ 
HICSS.2011.207.

12 See, for example, Raddick J.M. et al., 2010, ‘Galaxy Zoo: Exploring the Motivations of Citizen Science Volunteers, in Astronomy 
Education Review, 9(1), 010103. DOI: 10.3847/AER2009036; Graham, E.A., S. Henderson and A. Schloss, 2011, ‘Using Mobile 
Phones to Engage Citizen Scientists’, in Research. Eos, 92(38), 313–15.; also see Haklay, M., 2012, ‘Citizen Science and 
Volunteered Geographic Information – Overview and Typology of Participation’, in D.Z. Sui, S. Elwood and M.F. Goodchild (eds), 
Crowdsourcing Geographic Knowledge: Volunteered Geographic Information (VGI) in Theory and Practice, Springer, Berlin, DOI: 
10.1007/978–94–007–4587–2_7.

13 Australian Citizen Science Association Project Finder, found at https://biocollect.ala.org.au/
acsa#isCitizenScience%3Dtrue%26isWorldWide%3Dfalse%26max%3D20%26sort%3DdateCreatedSort

14 Eureka Prize 2019, found at https://australianmuseum.net.au/get-involved/eureka-prizes/2019-eureka-prize-winners/
15 https://naturemapr.org/

THE VALUE OF 
ENVIRONMENTAL 
SUSTAINABILITY 
ACTION IN THE ACT
Volunteers come from all walks of life. They 
contribute vastly divergent skills and qualifications, 
across different cultures and demographics. The 
value proposition is environmental, economic and 
social, and for the volunteers themselves there are 
marked health benefits.

environmental value of 
volunteers
Benefits of the contributions made by environmental 
volunteers include:

• unparalleled local knowledge of the surrounding 
environment and conditions

• local species knowledge

• physical labour – planting, weeding, 
removing debris

• monitoring and evaluation
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• administration and management of environmental 
group activities

• education and raising awareness of local 
environmental issues

• encouraging practices which support the needs of 
present and future generations, and

• caring for injured wildlife.

The environmental value of volunteers continues to 
flourish, and it lies in the inherent connection to and 
passion for nurturing one’s own patch, whether that 
be through Aboriginal Natural Resource Management 
(NRM) on Country, measuring rainwater, or picking up 
rubbish at the local bus stop.

Numbers of environmental volunteers continue to 
grow with ACT organisations such as Frogwatch 
illustrative of this.16 Every year new volunteers join the 
program. For many people it is a steppingstone into 
other NRM related activities. After receiving training, 
volunteers are active during the spring census. Many 
volunteers return to undertake monitoring year 
after year. This is especially so if the volunteer has a 
designated site they feel connected to.

16 https://landcare.nsw.gov.au/groups/act-region-frogwatch/
17 The State of Volunteering in the ACT 2013, cited in Community Services Directorate, 2017, Consultation Paper, ACT Volunteering 

Statement Action Plan 2018–2019: 4, ACT Government, Canberra
18 OCSE, 2017, Environmental-Economic Accounts for ACT State of Environment Reporting, Proof of Concept, ACT Government, 

Canberra, found at https://www.envcomm.act.gov.au/publications/environmental-economic-accounts

economic value of 
environmental volunteering
To replace the level of environmental volunteering 
with paid employment would be inconceivable. It 
would be cost prohibitive and strip the community 
of its agency in relation to environment, biodiversity, 
sustainability, and climate change issues.

The economic value of volunteering cannot be 
understated. A 2013 report cited in the ACT 
Volunteering Statement Action Plan 2018–201917 
found that ACT volunteers contributed $1.5 billion to 
the ACT economy annually. Environmental volunteers 
make a significant contribution.

The OCSE Environmental Economic Accounts 
Proof of Concept 201718 estimated the value of 
volunteer activity to be in excess of 22% of total 
ACT Government expenditure on the environment. 
Replacement cost in wages was:

• 2013–2014: expenditure of $49.2m

• 2014–2015: expenditure of $49.8m

• 2015–2016: expenditure of $50.5m.
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Health and the social value of environmental volunteering
Volunteering contributes to the wellbeing and functioning of individuals, businesses and government.

Opportunity

Direct Cost
Cost

Physical
Capital

Commercial Benefits

Civic Benefits

Individual
Benefits

Symbolic
Capital

Human
Capital

Social
Capital

Volunteering

19 Sloane G.M. and U. Pröbst l-Haider, 2019, ‘Motivation for Environmental Volunteering – A Comparison Between Austria and Great 
Britain’, Journal of Outdoor Recreation and Tourism, March, 25: 158–68

20 Pillemer K. et al., 2010, ‘Environmental Volunteering and Health Outcomes over a 20-Year Period’, Gerontologist, 50(5): 594–602.
21 Australian Psychological Society, Resources for Advocacy on Climate Change, found at https://www.psychology.org.au/

About-Us/What-we-do/advocacy/Advocacy-social-issues/Environment-climate-change-psychology/Resources-for-Psychologis
ts-and-others-advocating

22 O’Brien, L. et al., 2008, Environmental Volunteering: Motivations, Barriers and Benefits,  
Report to the Scottish Forestry Trust and Forestry Commission, Deakin University, Victoria, found at  
https://www.deakin.edu.au/__data/assets/pdf_file/0005/310748/Forestry-UK-report.pdf

23 Commissioner for Environmental Sustainability Victoria, 2011, Many Publics Participation Inventiveness and Change, found at 
https://www.ces.vic.gov.au/sites/default/files/publication-documents/CPreport12_LR-bookmarks.pdf

24 https://www.yoursay.act.gov.au/wellbeing

Volunteering promotes social relationships between 
generations, genders and people, healthier and more 
active lifestyles, and it gives purpose, including 
a feeling of giving something back to nature and 
the community.19

Research reinforces a positive association between 
environmental volunteering and health and wellbeing 
outcomes. Persons volunteering for the environment 
maintain higher levels of physical activity, and 
report better self-rated health and fewer depressive 
symptoms.20 21

Communities benefit from environmental 
volunteering, with improved cohesion and access 
to green spaces. Arguably, organisations that 
foster community involvement in decision-making 

and participation will be in the best position to 
increase capacity, build resilience, and respond to 
change.22 These collaborations do not simply extend 
possibilities and numerically increase groups, they 
open lines of communication, enable sharing of deep 
insights and thoughtful proposals for action.23

As the ACT Government develops its Wellbeing 
Framework, about which the community is being 
invited to comment, the benefits of environmental 
volunteering will become increasingly relevant.24
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YOUNG PEOPLE MAKE A CONTRIBUTION
As the Young Canberran of the year Dhani Gilbert remarked:

‘There are so many people working to create positive change. Even just seeing 
the other nominees for the Young Canberra Citizen of the Year Awards was a real 
confirmation for me of that.’25

CASE STUDY:
COMMUNITIES@WORK ISABELLA CHILD CARE AND EDUCATION CENTRE

25 Quote extracted from Her Canberra 2019, found at https://hercanberra.com.au/peoples/dhani-gilbert/

Isabella Plains Child Care and Education Centre is 
one of a number of centres south of Lake Burley 
Griffin that is required through Communities@Work 
to implement a Sustainability Action Plan to support 
environmentally sustainable practices for children, 
families and educators.

Key areas for environmental action include waste, 
paper consumption, purchasing of food, water and 
energy conservation, reusing resources, rubbish 
and chemicals, and exploring outdoor and indoor 
learning environments.

Lids for Kids project

During July 2019, children, families and educators at 
Communities@Work Isabella Plains Child Care and 
Education Centre collected milk, juice and soft drink 
bottles for Lids 4 Kids. The lids will be converted into 
prosthetic hands for children.

With a little extra help from community partners, 
the initial goal of 1,000 lids was exceeded. The final 
count was 4,499 lids and 362 bread tags. This simple 
sustainability initiative diverted waste from landfill 
and resulted in something much more meaningful.

Lids for Kids milk bottle lid collection. 
Source: Communities@Work.
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CASE STUDY:
ACTSMART SUSTAINABLE SCHOOLS – ACTION AND LEADERSHIP AMONG YOUNG PEOPLE

 

Actsmart waste audit at St Bede’s Primary School. 
Source: OCSE.

Arawang Primary is one of many schools that have 
worked on building sustainable practices over several 
years as part of the Actsmart Schools program. 
The importance of maintaining a school ‘culture of 
sustainability’ is paramount and has been embedded 
into planning and the curriculum.

Commencing with waste management, the school has 
a staff team who look after sustainability initiatives, 
implementation and management. Arawang 
students in classes K–6 nominate two young ‘waste 
warriors’ per class. It is their role to act as leaders in 
sustainable waste practices. The aim is for students 
to take ownership of these practices.

Every Tuesday, Arawang hosts ‘Waste Free Tuesday’ 
where students are encouraged to bring ‘nude food’. 
Waste warriors collect waste data on participants 
from each class and reward the winning class with 
a sustainability certificate.

Compost from across the school is used to 
support the growth of fruit, vegetables and 
herbs. When composting, students begin to 
understand sustainability by monitoring and 
maintaining the kitchen garden and being part of 
the garden-to-plate movement.

Arawang also has ‘energy savers’ who walk the halls 
during the breaks and monitor which classes have 
left lights, fans or monitors on. This data is collected 
and shared with classes to motivate reduction in 
electricity usage. Recognition and rewards are 
offered fortnightly to increase engagement.
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OLDER PEOPLE MAKE A CONTRIBUTION
CASE STUDY:
AGEING AUSTRALIANS AND ADAPTATION

26 https://www.cotaact.org.au/
27 Personal communication at meeting between OCSE and COTA ACT, 13/5/2019.
28 Office of the Commissioner for Sustainability and the Environment (OCSE), 2017, Implementation Status Report on 

ACT Government’s Climate Change Policy, ACT Government, Canberra.

Social cohesion, health, environmental and economic 
benefits flow on from engaging older people in 
physical and sustainable activities. Seniors invariably 
remark, ‘we always turned off lights’, ‘we always 
sorted our waste’.

The Council on the Ageing (COTA) for the ACT 26 advise 
that factors limiting participation in physical exercise 
and outdoor activities for older people include:

• sustainability and physical activity can be less 
of a priority than food or access to medical 
treatment

• proximity of access to public transport can be a 
constraint

• there is a tendency to suffer in silence

• social isolation is real and compounding, and

• there can be a heavy reliance on incidental 
physical activity.27

Climate change will further exacerbate these limiting 
factors. Unpredictable conditions, such as extreme 
heat and cold temperatures, will restrict incidental 
activity such as walking to the bus stop or gardening. 
Social isolation and mental health problems may 
be compounded. This has the potential to impact 
government health budgets.28

COTA ACT is providing services for seniors, but 
seniors are giving back, getting involved, and leading. 
Sustainable action taken by seniors include:

• solar installations on COTAs building as an 
example of leadership

• sharing resources – COTA has established a 
second-hand book lending library, tools are 
shared, clothing is recycled

• ad hoc carpooling

• household energy audits

• community gardening, and

• flexible bus use.

This range of actions represents a localised and 
informal ‘adaptation strategy’ and it promotes 
resilience without the need to draft a ‘plan’ or raise a 
‘strategy.
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ACTIVISM, ADVOCACY 
AND AGENCY
Community ‘activism’ differs from community 
sustainability efforts, and both differ from citizen 
science. Each has value. Some initiatives will be 
useful symbolically, as advocacy, and others will 
produce practical outcomes such as monitoring 
and evaluation.

The Canberra Environment Centre Eco-Shout29 and 
Meetup30 platforms work specifically to connect 
likeminded individuals. Solutions-based groups 
include Climate Solutions ACT and SE Region,31 
Canberra Eco Club,32 and Canberra Vegan Meetup.33

Organisations like Girls Ride Bikes, ACTforBees, 
Canberra Ornithologists Group, and Women in 
Environmental Leadership, focus on particular 
concerns. The Canberra City Farm offers intensely 
practical opportunities to engage with environmental 
issues, food security, and waste.

ACTforBees lobbied the ACT Government for 
pollination to be considered in urban forest 
planning instruments. In response, the ACT 
Government’s recent Municipal Infrastructure 
Standard (number 25) describes the pollination 
benefits of plantings in its list of ‘Plant 
Species for Urban Landscapes’ for developers 
and others.

‘This is a valuable resource for us all to 
plant for year round flowering to feed bees, 
butterflies, birds, small mammals and 
threatened migratory species. ACTforBees 
urges developers and Government planners 
to use this information to create a year round 
banquet of flowers for our local biodiversity.’34

Universities, specifically the ANU, UNSW, and the 
University of Canberra, bring people together to 
discuss the big issues. The Active Travel Office of the 
ACT Government links with girls and women riding 
bikes.35 Communities@Work aligns government with 
social and sustainability programs like OzHarvest.

These photos are a sample from the Office’s work 
with community sustainability leaders and activists.

29 More information can be found at http://www.ecoshout.org.au/active-groups/canberra-environment-centre
30 More information can be found at https://www.meetup.com/en-AU/topics/environmental-activism/au/canberra/
31 More information can be found at https://www.meetup.com/en-AU/Climate-Solutions-ACT-Region/
32 More information can be found at https://www.meetup.com/en-AU/CanberraEcoClub/
33 More information can be found at https://www.meetup.com/en-AU/Canberra-Veg-Events/
34 Personal communication between OCSE and ACTforBees, 13/9/2019.
35 More information can be found at https://www.girlsonbikesact.com.au/
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CASE STUDY: 
CANBERRA AND THE SCHOOL STRIKE FOR CLIMATE ACTION – ADVOCACY AND SYMBOLISM

36 Groch, S., 20/9/2019, ‘Everything You Need to Know about Today’s Climate Strike – and Why it Matters’, The Canberra Times, found 
at https://www.canberratimes.com.au/story/6395031/everything-you-need-to-know-about-todays-climate-strike/ accessed 
31 October 2019.

37 Great Barrier Reef Marine Park Authority, 2019, Great Barrier Reef Outlook Report 2019. found at  
http://elibrary.gbrmpa.gov.au/jspui/bitstream/11017/3474/10/Outlook-Report-2019-FINAL.pdf

38 http://www.indianmynaaction.org.au/

 

 
May 2019 Student Climate Strike, Canberra.  
Source, left: https://the-riotact.com/the-next-glob
al-climate-strike-is-happening-and-this-time-we-n
eed-everyones-support/322750; middle, right: OCSE.

‘These [school] strikes are a real 
game-changer because we’re seeing kids 
who are afraid for their future speaking 
out and their parents are joining in, their 
communities are joining in. And the 
signs! I love the signs.’36

The Student Strikes for Climate Action, organised 
using social and other media, mark a new phase in 
climate activism and advocacy. Strikes across the 
country have given encouragement to the Extinction 
Rebellion movement. Canberra’s community turned 
out in numbers for both events: 15,000 people 
attended the climate strike in September 2019 and 
500 rallied for Extinction Rebellion in October 2019.

While initiated by students, people of all ages voiced 
three clear demands:

1. An end to new fossil fuel projects threatening the 
Great Barrier Reef.

2. A target of 100% renewable energy by 2030.

3. Funding for a just transition to new jobs for fossil 
fuel workers.

This school strike movement has come at a highly 
important time for environmentalists in Australia 
as it is linked to many regional concerns, including 
the long-term outlook for the health of the Great 
Barrier Reef.37

CASE STUDY: 
CANBERRA INDIAN MYNA ACTION GROUP – PRACTICAL ACTION AND A SCIENTIFIC SUBMISSION
At the other end of the spectrum from the school 
strikes, on a very practical level, the Canberra 
Indian Myna Action Group (CIMAG)38 includes retired 
scientists and community members working to link 
environmental concerns and citizen science, to raise 
awareness and reduce the impact of this exotic avian 
invader on native birds and animals.

CIMAG has developed a strategy that includes 
community education and collaboration with other 
like-minded groups, physical bird trapping and 
disposal methods, monitoring, and evaluation. 
Numbers of Indian Mynas in reported areas continue 

to increase, despite CIMAG trapping efforts, but 
without this community-led action, populations may 
have exceeded manageable numbers as is the case 
throughout much of south-eastern Australia.

Since inception in 2006 to September 2019, there have 
been 2,470 people undertaking trapping, removing 
71,200 Mynas from the Canberra environment.

As a result of its research, monitoring and eradication 
work CIMAG produced a robust submission to the ACT 
Government calling for the Myna population to be 
declared a ‘key threatening process’.
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ENVIRONMENTAL SUSTAINABILITY: 
VARIETY AND ACTIVITY IN CITIES

39 Coady, S., 13/10/2018, ‘Civic’s Public Servants Volunteer to Improve Garden Beds’, The Canberra Times, found at  
https://www.canberratimes.com.au/story/6001838/civics-public-servants-volunteer-to-improve-garden-beds/;  
https://www.environment.act.gov.au/home/Bush-Capital/2019/could-you-adopt-a-park accessed 31 October 2019.

40 ACT Government media release, 23/5/2019, Supporting Your Urban Open Spaces, found at https://www.cmtedd.act.gov.au/open_
government/inform/act_government_media_releases/act-transport-canberra-and-city-services-media-releases/2019/support
ing-your-urban-open-spaces

41 More information can be found at https://actlandcare.org.au/volunteer/
42 More information can be found at https://www.accesscanberra.act.gov.au/app/answers/detail/a_id/1458/~/act-parkcare
43 More information can be found at https://www.volunteer.com.au/environment-conservation-volunteering/in-canberra-city

Environmental volunteering and community 
sustainability actions do not only find a 
place in the wild, national parks, or on rural 
agricultural properties.

Environmental volunteering is increasingly important 
in cities.

Volunteer groups in Canberra include City Walk 
(public servant) volunteers,39 urban Landcare 
groups, ‘Friends of’ groups, urban open space 
volunteer groups,40 urban agriculture groups, 
tree maintenance groups, graffiti removal and 
community art groups. Their activities are as diverse 
as the groups themselves and include weeding, 

planting, urban artwork, litter collection, urban 
beautification, tree maintenance, erosion control 
and design, development, and maintenance of 
community gardens.

This snapshot of community sustainability efforts is 
just that – a snapshot. There are many government, 
not-for-profit and community led organisations 
such as Landcare,41 ParkCare,42 and conservation 
volunteer groups43 that work hard to assist and guide 
the management of the ACT’s natural resources, 
and which promote early adoption of responses to 
emerging environmental issues. The work of some of 
these groups is discussed below.

CASE STUDY: 
BEES AT PARLIAMENT HOUSE

 
Beehives and products at Australian Parliament House. 
Source: Cormac Farrell.

The Australian Parliament House beehives were 
established in 2017. There are two species of bees 
kept, the European Honeybee (Apis mellifera) and 
the Australian Native Stingless Bee (Tetranogula 
carbonaria). The honeybee apiary is in the outer 
garden of Parliament surrounded by almost 30 
hectares of honey-producing flora, while the stingless 
nature of the native bees means that they can be 
housed within the courtyards of Parliament itself.

In addition to providing enjoyment and locally sourced 
honey for events, the initiative is intended to raise 
awareness of threats to global bee populations, 
and their importance to our food supply. The apiary 
is being managed as a joint venture between the 
Department of Parliamentary Services, Aurecon and 
the ANU Apiculture Society. The beehives are also 
used for scientific research and are currently being 
used to test Internet of Things technology (IoT) as part 
of a global network of remotely monitored hives.
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CASE STUDY: 
APARTMENTS, CANBERRA ENVIRONMENT CENTRE AND THE ‘HUNGRY COMPOSTER’
Apartment dwellings present a challenge for the 
waste sector, particularly if their green waste goes 
to landfill. The Canberra Environment Centre’s 
Hungry Composter demonstrates the potential for a 
decentralised organic waste management approach 
to overcome this problem.

In 2017, the Canberra Environment Centre received 
funding under the ACT Government’s Community 
Zero Emissions Grants to purchase and install a 
solar-powered On-Site-Composting-Apparatus 
in their Acton community garden. The centre had 
previously been processing small amounts of food 
scraps from the surrounding childcare centres and 
university kitchens but wanted to expand their 
capacity in order to raise awareness about the 
increasing need to divert organic waste from landfill.

The machine – ‘The Hungry Composter’ – can process 
100 litres of food scraps per day, which is much higher 
than traditional composting methods. The centre has 
encouraged local apartment dwellers to sign up to the 
project. Within a fortnight they reached capacity with 
140 individual compost contributors. Local residents 
brought their food scraps to the centre in buckets 
and deposited them in specially marked bins. The 
machine was fed the scraps by a roster of volunteers 
supplemented by Salvation Army work experience 
contributors. Apartment dwellers were also taught 
how to better manage their food waste at home.

The Hungry Composter shows that the community 
is supportive of initiatives to reduce waste. It also 
demonstrates the value of utilising technology to 
increase composting capacity and provide a low 
emission method of organic waste disposal.

 

The Hungry Composter. Source: Canberra Environment Centre.
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NATURAL RESOURCE MANAGEMENT (NRM)

Parks and Conservation Service Rangers assist Parkcare volunteers. Source: ACT Parks and Conservation Service.

ACT Natural Resource Management (NRM) is one of 
56 regional NRM organisations across Australia and 
is hosted by EPSDD. It was allocated $3.8 million 
through the ACT NRM regional delivery of the National 
Landcare Program. Around 64% of this funding 
is devolved directly to the community through 
community-based delivery partners.

ACT NRM works with volunteers, the broader ACT 
and regional community, and other stakeholders to 
identify investment priorities, broker partnerships, 
share knowledge, and deliver programs. The 
funding received is centred around four strategic 
investment projects focusing on Matters of National 
Environmental Significance, Sustainable Agriculture 
and Aboriginal NRM.

These projects include:

• supporting Aboriginal NRM in the ACT

• Communities Supporting Conservation: managing 
and restoring Native Temperate Grasslands, 
Box Gum Woodlands and river corridors in the ACT

• supporting sustainable agriculture in the ACT, and

• administration and Monitoring, Evaluation, 
Reporting and Improvement (MERI).
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CASE STUDY: 
ABORIGINAL NATURAL RESOURCE MANAGEMENT

44 EPSDD 2019, ACT Climate Change Strategy 2019–2025, ACT Government, Canberra, found at  
https://www.environment.act.gov.au/cc/act-climate-change-strategy

45 https://www.accesscanberra.act.gov.au/app/answers/detail/a_id/2075/~/ngunnawal-plant-use-field-guide
46 EPSDD, Aboriginal NRM, found at https://www.environment.act.gov.au/act-nrm/aboriginal-nrm
47 More information can be found at https://www.health.act.gov.au/services-and-programs/aboriginal-and-torres-strait-

islander-health/ngunnawal-bush-healing-farm

 

Ngunnawal heritage site. Source: OCSE.

Recognising the unique value of Indigenous ecological 
and cultural knowledge, the ACT Government 
has committed to exploring ways to support and 
share this remarkable Australian contribution to 
environmental sustainability.44 Aboriginal people in 
Ngunnawal Country have embraced the possibilities.

Ngunnawal Plant Use field guide

The Ngunnawal Plant Use field guide45 has been a 
popular learning resource for the community and a 
means to disseminate knowledge about Aboriginal 
NRM46 to both Aboriginal and non-Aboriginal people. 
The guide has assisted in developing understanding 
and respect for Aboriginal ecological knowledge in 
schools and education programs, local business and 
in the broader community.

The guide was produced through a partnership 
between local Ngunnawal Elders and their families 
and the ACT Government, to capture and record 
traditional plant knowledge in contemporary contexts, 
to preserve that knowledge for future generations, 
and to promote greater appreciation of the cultural 
heritage values of native vegetation in the region.

Indigenous engagement in Box Gum Woodland 
restoration

The Ngunnawal Bush Healing Farm47 advances 
the dual goals of reconciliation and Indigenous 
capacity-building in the ACT through a volunteering 
program which recognises the co-benefits of cultural 
immersion, nature, and wrap-around care.

The Farm has been engaged as part of the Box Gum 
Woodland restoration project to facilitate traditional 
cultural practices on Country that promote health 
and wellbeing amongst disadvantaged Aboriginal and 
Torres Strait Islander people.

So far the Indigenous community has been involved 
in replanting and monitoring 12 hectares of the site, 
with further opportunities arising in traditional fire 
management, soil preparation, weed control, pest 
management and redistributing coarse woody debris.
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Natural Resource management 
on public land
Natural Resource Management (NRM) in the ACT’s 
nature reserves, national parks, urban parks and 
public open spaces is shared between the ACT 
Government and a range of citizen scientist groups, 
volunteer groups and not-for-profit organisations.

The two main programs are ParkCare and Urban 
Parks and Places Volunteering (UPP). EPSDD has the 
primary responsibility for ParkCare and Transport 
Canberra and City Services (TCCS) for UPP. These 
programs are only possible due to the contributions of 
hundreds of regular volunteers and the involvement 
of more than 45 Landcare and ParkCare groups. The 
programs undertake a range of critical NRM activities 
including weed control.

Parkcare

2019 marks the thirtieth anniversary of Parkcare in 
the ACT. Volunteer involvement in Parkcare is growing 
with the contribution of volunteers doubling over 
the past five years with each year seeing increased 
numbers of volunteers reporting more hours.48 

48 ACT Parks and Conservation Service, 2019, ParkCare Annual Report 2018, ACT Government, Canberra
49 More information can be found at http://canberra.naturemapr.org/Community/Location/2028 

In 2018–2019, Parkcare had 807 registered volunteers 
contributing 32,048 total volunteer hours.

There are four main streams of ParkCare:

• ParkCare Patch: volunteering which takes place 
within any of the established ParkCare groups 
in the ACT who look after their ‘patch’. This 
component contributes most of the volunteer 
hours for Parkcare (66% in 2018–2019) and 
includes activities such as weed removal and 
site rehabilitation.

• VisitorAssist: a team of specialist visitor 
services volunteers who are experts at 
environmental interpretation.

• RangerAssist: volunteers work alongside PCS 
staff to contribute to projects and initiatives 
throughout the ACT.

• WildlifeAssist: volunteers work with the Tidbinbilla 
Wildlife team to care for, protect, and conserve 
native animals at Tidbinbilla Nature Reserve, 
including threatened species recovery programs.

CASE STUDY: 
PARKCARE – GRIFFITH WOODLAND VOLUNTEER GROUP – THE NEWBIES
Formed in March 2018, the Griffith Woodland 
Volunteer Group has been able to achieve some 
remarkable results within their first year. Their 
site, located off La Perouse Street in Griffith, 
contains significant remnant woodland trees, 
shrubs and grasses, all characteristic features of 
endangered Box Gum woodland. Some of the group’s 
achievements include:

• community working bees to remove woody weeds

• cataloguing flora and fauna on Canberra Nature 
Map49

• completion of a master planting plan for the site 
by a local landscape designer

• community members planting 335 native 
wildflowers and grasses on the site

• over 110 hours of volunteer labour to the site

• successfully submitting for a small grant from 
the Friends of Grasslands to conduct spraying of 
invasive grasses, and

• success in fundraising efforts, with funds being 
used to purchase more plants.

This work is a great example of community 
stewardship and the positive results it can achieve 
in a short period of time.
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CASE STUDY: 
PARKCARE – FRIENDS OF ARANDA BUSHLAND WEED CONTROL AND THE SNOW GUMS HERITAGE AREA 
– AN OLDIE AND A GOODIE

 
Weed control of Aranda Bushland in 2000. Source: The Canberra Times. Snow Gums Heritage Area in 2019. Source: OCSE.

Formation of the Friends of Aranda Bushland

50 More information can be found at http://www.friendsofarandabushland.org.au/
51 EPSDD, ACT Heritage Register, found at https://www.environment.act.gov.au/heritage/heritage_register/register-by-place

In the early 1990s the Friends of Aranda Bushland50 
ParkCare group formed to conserve and rehabilitate 
the eucalypt forest and woodland that had become 
a mass of weeds. The group comprises many ACT 
scientists and community members.

The Aranda Bushland is a 100 hectare reserve and 
forms part of Canberra Nature Park. Within this area 
there is a patch of Snow Gums that have survived 
from the last ice age, the only remaining Snow Gums 
along the Molonglo River corridor. Due to both their 
historical and ecological significance, these Snow 
Gums were declared a Heritage Area in 1998.51 Seed 
provenanced by the ‘Friends’ from this remnant stand 
has been used for further Snow Gum propagation.

Friends of Aranda Bushland have spent thousands of 
hours using various techniques to weed the area and 
it is now largely free of St John’s Wart and Patterson’s 
Curse. The group also undertook extensive weed 
monitoring over a 12 year period to determine trends 
in weed distribution and abundance. This grassland 
monitoring provides an important contribution to 
weed knowledge, particularly in the light of climate 
change impacts.

Friends of Aranda Bushland continues to manage 
weed control and maintains a keen interest in 
vegetation monitoring, awaiting a feasible long-term 
method that provides new information.
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CASE STUDY: 
PARKCARE – ADFA RANGERS ASSIST ON MT PLEASANT

ADFA cadets on Mt Pleasant. Source: EPSDD.

52 More information can be found at https://www.tccs.act.gov.au/city-living/public_areas/volunteering
53 Based on the Volunteering Australia standard of $33.71 per hour for volunteer labour.

The Australian Defence Force Academy (ADFA) has 
participated in multiple corporate volunteer activities 
with ParkCare after developing a strong relationship 
with the Mount Pleasant ParkCare Group.

Over two separate events, more than 130 international 
cadets from countries including Papua New Guinea, 
France, Indonesia and Fiji worked with ParkCare 

volunteers and PCS staff to remove invasive plants in 
the reserve system.

Participants were able to learn about invasive native 
species and further develop their teamwork skills. 
The organisational structure of Defence participants 
has been highly productive.

Urban Parks and Places volunteering

The Urban Parks and Places Volunteering (UPP)52 
program allows the community to contribute to the 
conservation, presentation, and maintenance of 
Canberra’s many public urban open-space areas, 
including parks, playgrounds, grasslands, shopping 
centres, wetlands and lake surrounds.

In 2019, 34 groups were registered with the UPP 
program contributing 2,057 volunteering hours. The 
number of volunteer hours in 2018–2019 equates 
to nearly $70,000 in value.53 As with Parkcare, 
volunteer involvement in UPP is also growing 

with the contribution of volunteers increasing by 
over 800 volunteering hours between 2017–2018 
and 2018–2019.

The program will expand in the future with four new 
volunteer groups commencing activities in Holder, 
Aranda, Campbell and along the Molonglo River, and 
some new initiatives to be launched in 2019–2020 
to support the UPP program. This will include the 
introduction of the Better Impact online volunteer 
platform to register and maintain volunteer records.
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Figure 1: Urban Parks and Places Volunteer Groups
Source: Transport Canberra & City Services, City Presentation. www.tccs.act.gov.au
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Natural Resource management on private land

 

Native propagation and replanting. Source: EPSDD.

In addition to public areas, ACT NRM works closely 
with rural land holders and organisations such as 
Greening Australia and ACT Catchment Groups 
(Ginninderra, Molonglo and Southern ACT) to manage 
biodiversity and build the resilience of landscapes 
to support the Landcare community on privately 
owned land.

This work has depended on the substantial 
contribution of volunteers. Over the 2015 to 
June 2018 period, the average annual volunteer 
participation was:

• 2,437 total registered volunteers

• 7,599 total volunteering hours, and

• 210 volunteer activities
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CASE STUDY: 
COMMUNITIES SUPPORTING CONSERVATION
The Communities Supporting Conservation project 
focuses on improving the condition, extent and 
connectivity of Matters of National Environmental 
Significance (MNES) in Box Gum woodlands, Native 
Temperate Grasslands, and River Corridors in the ACT 
and surrounding border regions. The project operated 
from 2014–2018.

The ACT Government collaborated with four main 
community partners to deliver the targets of the 
project, Molonglo, Ginninderra and Southern ACT 
Catchment Groups, and Greening Australia Capital 
Region. This collaboration enables increased 
community engagement leading to improved skills, 
knowledge and awareness.

On ground site selection was based on ACT 
Government priorities, feedback from ACT rural 
landholders and Indigenous stakeholders, and advice 
from the ACT NRM Council.

The main activities undertaken by volunteers included 
revegetation, weed and pest control, conservation 
grazing and fencing, fire management and erosion 
control. In addition, community engagement activities 
were undertaken for purposes such as improving 
education and increasing participation. Key on 
ground biodiversity management achievements are 
shown below.

REVEGETATION

104,210 2,505
trees planted over 1,555 ha of weed control achieved

and

ha 3,378 ha
completed

Initial target was 1,320 ha
of native vegetation

Initial target was 2,370 ha Initial target was 440 ha
of pest animal control

29 209
of fencing over 494 ha

ha of fire trails

50 ha of slashing

km

840
of community activities 

achieved

days

81
erosion controls over 157 ha

Initial target was 25 km
over 410 ha Initial target was 200 ha of fire trails

and 50 ha of slashing

Initial target was 
38 erosion controls

Initial target was 
264 days of

community activities

WEED TREATMENT PEST MANAGEMENT

CONSERVATION GRAZING
AND FENCING

COMMUNITY ENGAGEMENT

FIRE MANAGEMENT EROSION MANAGEMENT

Figure 2:  
Communities Supporting Conservation program, key on-ground biodiversity 
achievements undertaken between 2015 and June 2018.
data sourced from: Greening Australia
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CASE STUDY: 
SUSTAINABLE AGRICULTURE – LANDCARE AND RURAL LANDHOLDERS

Paddock of African Lovegrass. Source: Catherine Kiernan.

ACT rural landholders have been engaged as 
individuals and in groups with the active support and 
guidance of the ACT Landcare Facilitators, and in 
partnership with various ACT and NSW Government 
agencies. Rural landholders have been undertaking 
sustainability activities for many years. Their 
observations, feedback, and engagement in skills 
and technical programs have been critical to improve 
environmental outcomes in the management of 
private land.

Activities have included:

• Soil health improvements, including a National 
Landcare Program Regional Land Partnership to 
deliver a $330,000 soils program from 2018–2023.

• Pest animal eradication with a strong focus on 
rabbit control; other animals pests controlled 
include pigs and deer.

• Support for drought resilience initiatives, 
including a National On-Farm Emergency Water 
Infrastructure Rebate Scheme distributed 
to 8 ACT rural landholders to improve water 
management techniques.

• Blackberry control in the Ginninderra Catchment 
to improve connectivity and riparian land recovery 
in the Lower Molonglo.

In addition, between 2014 and 2018, the rural grants 
program provided $447,000 to promote environmental 
sustainability by fencing areas of high conservation 
value, promoting cross-farm collaborations, 
protection of mature paddock trees, and the provision 
of advice. Twenty-eight farmers received direct 
grants and 11 have had the benefit of advice. More 
than 3,500 hectares of practice change across ACT 
rural lands has been achieved, including:

• 1,594 hectares of grazing management through 
fencing projects on 14 properties

• 525 hectares of pasture and groundcover 
protection by feed lot development

• 1078 hectares of collaborative weed control 
across seven farms

• 136 hectares of cropping and pasture 
establishment to address African Lovegrass on 
three farms

• 95 hectares of innovative porous electric fencing 
on one farm

• 21 hectares of rabbit control across two farms, and

• 12.4 hectares of riparian protection on two farms.
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CITIZEN SCIENCE – SCIENCE, THE PUBLIC AND 
THE ENVIRONMENT
The ACT has a long tradition of citizen science which is now being boosted by digital technologies, encouraging 
new and diverse cohorts of the public to contribute to knowledge, sustainability activities and advocacy.

Problem
definition

Policy
implementation

Policy
adoption

Policy
evaluation

Citizen 
science

Impact

Science
Supplemented

Open

Policy
Fit for purpose

Extended
evidence based

Citizens
Contribute to

something bigger

Aware

Policy
formation

Figure 3:  
The three main pillars of citizen science in the policy cycle: scientific excellence, 
citizen engagement, and policy relevance.
Source: Bio Innovation Service for the European Commission, 2018.54

54 Bio Innovation Service, 2018, Citizen Science for Environmental Policy. Development of an EU-wide Inventory and Analysis of 
Selected Practices, Final report for the European Commission, in collaboration with Fundacion Ibercivis and The Natural History 
Museum, found at https://www.rri-tools.eu/-/citizen-science-for-environmental-policy-development-of-an-eu-wide-inventor
y-and-analysis-of-selected-practices accessed 21 October 2019.
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What is citizen science and 
why is it important?
Citizen science is scientific work undertaken by 
members of the general public, often in collaboration 
with, or under the direction of, professional scientists 
and scientific institutions.55 Citizen science 
projects can involve non-professionals taking part 
in crowdsourcing, data collection and analysis to 
increase scientific knowledge. This is often achieved 
by breaking down complicated research and 
monitoring tasks into understandable components 
that non-specialists can perform.56 57

Professor David Lindenmayer, an internationally 
respected scholar, celebrates the role of citizen 
science and its capacity to produce valuable data 
and information that can be used for environmental 
reports and policy.

‘There are examples where long-term 
studies have produced valuable 
information, even when they have 
not been guided by carefully crafted 
scientific questions, where no formal 
conceptual model was used to identify 
those questions, and there was a 
noticeable absence of a statistical-based 
experimental design.’ 58

55 Definition taken from Citizen Science Center website, found at http://www.citizensciencecenter.com/citizen-science-definition/ 
accessed 21 October 2019.

56 S.Legge et al., 2018, Monitoring Threatened Species and Ecological Communities, CSIRO Publishing, Canberra.
57 https://theconversation.com/explainer-what-is-citizen-science–16487
58 Lindenmayer, D. and G.E. Likens, 2018, Effective Ecological Monitoring, CSIRO publishing, Canberra: p175.
59 TM and JC Van der Heul have been studying fungi for 25 years and have found more than 500 species of fungi and approximately 

50 species of myxomycetes (slime mould). Tubifera vanderheuliae was named in their honour earlier in 2019.
60 More information can be found at https://citizenscience.org.au/acsa-act-region/
61 More information on becoming a citizen scientist can be found at https://actlandcare.org.au/volunteer/become-a-citizen-scientist/

Citizen science in and 
around Canberra

 
Left: Auricularia auricularia. Right: Armillaria hinnulea. 
Photos taken by citizen scientists of the ACSA ACT and 
Region chapter. Source: TM and JC Van der Heul, Box Cutting 
Rainforest NSW.59

The ACT and Region chapter of the Australian 
Citizen Science Association (ACSA)60 was launched 
in early 2019 reflecting the demand for ACT 
representation. The chapter helps to build awareness 
of citizen science in the community, identifies priority 
projects and provides a communication channel from 
the local to national level, and beyond.

With its high concentration of scientists, national 
and international science agencies and an eager 
community, Canberra is neatly placed to make a 
significant contribution to science through the 
exchange of ideas.

The ACT is dependent on community programs 
and organisations for a range of monitoring 
data including:

• Waterwatch supplies the data required for the 
ACT’s Catchment Health Indicator Program (see 
Water section).

• Frogwatch provides data on frog distributions 
and abundance.

• Canberra Ornithologists Group provides much 
of the available data on bird distribution and 
abundance, and

• Landcare has provided links and opportunities for 
citizen scientists over a long period of time. 61

The benefits of citizen science are many: it vastly 
increases the amount of monitoring both in terms 
of frequency and coverage, and the work is often 
undertaken by community members who have 
ready access to, and an intimate knowledge of, the 
sites they are reporting on. Without citizen science, 
many aspects of environment knowledge would be 
severely limited.
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CASE STUDY: 
WATERWATCH – DATA FOR ACT RIVER ASSESSMENT AND POLICY

62 Australian Platypus Conservancy, found at https://platypus.asn.au/

 
Waterwatch volunteer water monitoring activities. 
Source: Waterwatch.

The Waterwatch program is undertaken by over 200 
volunteers who monitor water quality every month 
at 243 sites around the ACT region. The monitoring 
undertaken covers a total area of more than 11,400 
square kilometres. In 2018, Waterwatch provided 
data from 2,081 water quality surveys, 192 water bug 
surveys, and 220 river vegetation assessments.

The success of the program over the past five years is 
evident in the increased uptake of Waterwatch data. 
The program has gone from being an underutilised 
data set to one that sits within an integrated 
monitoring framework for the ACT region (see 
Water section). For example, the data collected by 
Waterwatch volunteers is used for Catchment Health 
Indicator Program (CHIP) reporting in the ACT. Data 
also feeds into the Atlas of Living Australia and 
the work done by this group of citizen scientists is 
increasingly informing government policy, including:

• The ACT Water Strategy 2014–2044 has an 
outcome to ‘Improve water monitoring and 
analysis across the ACT and region’, where it 
highlights ‘Better integration of Waterwatch 
activities into a broader monitoring program’ 
as one of the actions.

• The Canberra Capital Metro project used 
Waterwatch data to help establish a historic 
baseline along the project’s alignment.

• The ACT Government’s Biodiversity, Research 
and Monitoring Program, Aquatic and Riparian 
Ecosystems Monitoring Plan, Conservation 
Effectiveness Monitoring Program and ACT 
Integrated Water Monitoring Plan all rely on 
Waterwatch data.

• A catchment model (Source) is intending to 
use Waterwatch electrical conductivity data to 
calibrate salt export rates from the ACT.

• Icon Water is using Waterwatch data as part of 
their three-year sanitary survey to determine the 
nature and extent of likely contaminants entering 
the catchments.

• The Snowy Monaro Council obtained a $100,000 
NSW Environmental Trust Grant in 2016 for 
restoration works on the Cooma Creek. The 
grant contained a combination of platypus data 
obtained during Waterwatch’s Platypus Month and 
the results on Cooma Creek from the CHIP report.

Platypus at Tidbinbilla Nature Reserve.  
Source: https://canberra.naturemapr.org/Community/
Sightings/Details/3361933.

In addition to river monitoring, Waterwatch conducted a 
Platypus census in August 2018. The census consisted 
of 24 surveys conducted by over 100 volunteers across 
the ACT region. This is twice the number of surveys 
done in previous years, greatly improving survey effort 
and increasing confidence in the data.

Despite the increased survey effort, platypus numbers 
were consistently down over all sites. A total of 11 
individual platypus were sighted over the six reaches 
surveyed down from 16 individuals in 2017. Rakali (Water 
Rat) numbers totalled 6 individuals in 2018, down from 
11 in 2017. These results are likely due to the drought 
conditions in 2018. Dry autumn and winter conditions 
have been linked to fewer platypus sightings in the 
following breeding season. 62 Dry conditions affecting 
river flows could also explain the record number of 
platypus sightings in Lake Burley Griffin over August.

Both in the ACT and nationally, our understanding of 
platypus numbers and population dynamics is very 
limited. Every piece of research and data gathered 
by citizen scientists adds to the picture and better 
enables us to protect this iconic species.
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CASE STUDY: 
FROGWATCH – MONITORING, TRAINING AND TECHNOLOGY

63 Westgate, M.J. et al., 2015, ‘Citizen Science Program Shows Urban Areas Have lower Occurrence of Frog Species, but Not 
Accelerated Declines’, PLoS ONE, found at https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0140973; Hoefer, 
A.M. and D. Starrs 2016, One Pond Fits All? Frogs as an Indicator of Urban Wetland Health. Final report to Upper Murrumbidgee 
Waterwatch, Ginninderra Catchment Group, Canberra, found at http://www.act.waterwatch.org.au/Files/frogs/Hoefer_Starrs_
Wetland_Indicator_Final_Report.pdf

64 https://mobile.abc.net.au/news/2019–10–05/rise-of-citizen-scientists-thanks-to-advances-in-technology/
65 https://www.engineersaustralia.org.au/News/iot-frogphone-monitors-endangered-species

Frog monitoring technology. Source: ABC News. 

Top: Peron’s Tree Frog. Source: Ryan Colley. 
Bottom: Frog spawn. Source:  
https://ginninderralandcare.org.au

Data on the ACT’s frog species are collected by 
around 200 Frogwatch members annually, with many 
local Landcare and Parkcare groups also undertaking 
Frogwatch activities.

Training is an important component of Frogwatch. 
All Frogwatch volunteers are trained on how, when 
and where to monitor frogs ensuring accurate citizen 
science data are collected. This includes the use of 
digital technology to:

• audio-record frog calls

• measure air and water temperature

• assess weather conditions, pond conditions and 
the surrounding landscape, and

• enter data into an online portal.

All data and frog calls are scientifically verified before 
being included in the Frog census data.

Frogwatch is planning to reduce the number of 
monitoring sites in the region from 500 to 200 to 
ensure that every site is monitored annually, making 
the data more robust and meaningful. These sites 
will represent different landscapes and habitat 
types and align with other monitoring programs such 
as Waterwatch.

Many scientific publications incorporate 
Frogwatch data, including in the fields of frog 
population dynamics, habitat and management 
recommendations, and climate change impacts. 63 64

To improve data collection and accuracy, FrogPhone65 
has been developed in collaboration with the 
University of Canberra. FrogPhone is the world’s 
first remote frog survey device based on mobile 
phone technology. The device will revolutionise the 
community’s capacity to undertake accurate frog 
surveys. The combination of citizen science and 
digital technology are demonstrating strong potential 
for biodiversity monitoring across a range of species.
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CASE STUDY: 
CANBERRA ORNITHOLOGISTS GROUP – DATA FOR BIRD CONSERVATION

66 Canberra Ornithologists Group, 2019, Canberra Bird Notes, 44(1), Canberra Ornithologists Group, Canberra.

Canberra and the surrounding region has the richest 
bird life of any Australian capital city – over 200 
species have been recorded here. From our largest 
bird, the Emu, to the smallest, the Weebill, the birds 
of Canberra present an ever-changing kaleidoscope of 
sizes, shapes, colours and sounds.

The Canberra Onithologists Group (COG) collects bird 
observations made by community members. This 
data is published in COG’s annual report and used 
for the Birdlife Australia Atlas. The data collected is 
extensive, for example in 2017–2018, 251 bird species 
were recorded and 176,679 observations recoded.66

Surveys are undertaken for garden birds, woodland 
birds and waterbirds. COG also conducts an annual 
‘Bird Blitz’ in the last week of October. These 
initiatives enable COG to record the species of birds 
present in the ACT across a wide variety of habitats.

The data provides valuable insights into changes in 
the distribution, abundance and breeding status of 
birds in the ACT. Such information, particularly when 
recorded over a long period of time, is key for the 
detection of environmental changes that impact on 
bird species, both within and outside of the ACT.

The data provided by COG is fundamental for 
the conservation of birds in the ACT, particularly 
threatened species, informing the need for potential 
management interventions and providing feedback 
on the effectiveness of current strategies. Examples 
of COG data and research can be found in section 
5.5 Biodiversity.

Horsfield’s Bushlark on a wire. Source: Ryan Colley.
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Horsfield’s Bushlark on a wire. Source: Ryan Colley.

67 https://theconversation.com/explainer-what-is-citizen-science-16487. An example of digital technology being used and useful 
is Zooniverse. This program has a global community of more than 850,000 people who have taken part in more than 20 citizen 
science projects internationally. In the last year alone, people collectively volunteered almost half a million hours, which 
amounts to one person spending 52 years analysing data. Most users on Zooinverse do little and some users do staggering 
amounts, discussion at https://theconversation.com/explainer-what-is-citizen-science-16487

68 Discussed in https://theconversation.com/explainer-what-is-citizen-science-16487; found at https://www.zooniverse.org/

CITIZEN SCIENCE – 
THE ARRIVAL OF 
THE DIGITAL
‘We are at the beginning of a citizen 
science renaissance online. After 
hundreds of years, beyond the purview 
of bug-collectors and bird-watchers (all 
very important work, I hasten to add), we 
are finally able to tap into the cognitive 
surplus – the population’s free time – and 
attempt truly distributed research.’ 67

Armed with phones that have built-in cameras 
and GPS receivers, volunteers can now provide 
geo-location information about species or 
environmental conditions in real time providing the 
community with the opportunity to submit data from 
anywhere, at any time. In addition, the development 
of applications will increase the accuracy of species 
identifications (see Frogwatch case study). Online 
citizen science participation is already revolutionising 
community capacity to report on the distribution 
and abundance of flora and fauna species. It also 
promotes collaboration and assists volunteers by 
making data collection easier, faster, and more 
engaging across a wider demographic.68
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CASE STUDY: 
CANBERRA NATURE MAP – REVOLUTIONISING MONITORING

69 Found at https://canberra.naturemapr.org/
70 Birdlife Australia website, found at https://birdlife.org.au/bird-profile/gang-gang-cockatoo accessed 15 October 2019.

Canberra Nature (NatureMapr)69 is an authoritative 
source on wildlife distribution and abundance in the 
ACT region. It is made up of over 2,000 existing private 
databases of citizen scientist and local naturalist 
groups and it is updated with reported sightings 
every day. It has been recognised for environmental 
excellence at the Banksia Awards 2018.

Over 1,166,000 animal, plant and fungi records of 
5,044 species have been loaded into the Canberra 
Nature Map portal. This information is used daily 
by land managers, park-carers, consultants and 

government decision-makers, enabling more 
informed actions.

All users can add to the communal knowledge base 
by uploading a wildlife photograph or sound recording 
and suggesting an identification. Over 80 expert 
volunteer moderators audit the posts for accuracy. 
NatureMapr is ‘intuitive’, caters for all levels of 
expertise and educates as well as engages.

Citizen science entries on Canberra Nature Map 
are having a revolutionary impact on conservation 
understanding and management actions.

Spider orchid – critically endangered in the ACT

The Canberra Spider Orchid (Arachnorchis actensis) occurs only in the ACT. 
Prior to Canberra Nature Map it had two known locations with a total population 
of 250 plants. 155 individual sightings later, it is now known at five locations with 
a total population of around 800 plants. This has implications for plant genetics 
as well as climate change resilience. 

New weed incursions

Since 2015, there have been 3816 weed sightings of 570 weed species. On over 
200 occasions either government workers, park-carers or the reporting individual 
have taken action to control new incursions of 85 high risk weed species. 
Sightings include 89 accounts where a species was recorded in a specific reserve 
for the first time, a great outcome for stopping weed infestations. Pictured: 
Madagascan fireweed.

Small Ant Blue Butterfly

In February 2018, a Small Ant Blue Butterfly (Acrodipsas myrmecophila) was 
identified on Canberra Nature Map. This was only the second ACT record of this 
rare butterfly. The species has a complex and dependent relationship with an 
attendant, the Coconut Ant (Papyrius nitidus). A group of volunteers were trained 
in the identification of Small Ant Blue caterpillars, pupa and adult butterflies. 
Searches were made in areas with high concentrations of Coconut Ant nests, 
resulting in 344 sightings. Specialised training in conjunction with digital 
technology has increased sightings. The Small Ant Blue is now known in five of 
the ACT’s reserves.

Gang-gang Cockatoo – vulnerable in NSW70

Despite several thousand recorded sightings of Gang-gang Cockatoos (or Gang 
Gang for short, Callocephalon fimbriatum), only two active nest trees within 
Canberra were known in 2018. Canberra Nature Map citizen scientists were 
asked to observe and record Gang Gang behaviour around suitable tree hollows 
and make repeated observations. Six nesting trees are now known, while about 
40 highly likely nest trees have been identified for targeted observation this 
coming breeding season. 
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CASE STUDY: 
WHAT’S YOUR REALITY? VIRTUAL REALITY AT CALWELL HIGH

 
Calwell High students working with PCS for ‘What’s Your Reality?’. Source: EPSDD.

71 More information can be found at https://ywca-computerclubhouse.org.au/whats-your-reality-a-journey-through-virtual-worlds/
72 The Parallel Parks program is found here http://m.newhorizons.org.au/parallel-parks/

‘What’s Your Reality’71 is a project where students 
from Calwell High School volunteered their time to 
produce nature based virtual reality (VR) content for 
the National Disability Insurance Service (NDIS).

The program won the Innovation in Service Delivery 
Award at the Youth Coalition of the ACT YOGIE Youth 
Work Awards in 2019.

Students worked with the YWCA Clubhouse and 
ACT Parks and Conservation Service to plan, film 
and produce nature-based VR experiences in a pilot 
program providing footage for the ParksVR platform.

Using innovative technology, the team created a 
product which translates experiences and locations 
to people with ability or other limitations that are 
unable to have a direct connection with nature. These 
experiences were showcased by Muscular Dystrophy 
NSW in December 2018. Forty young people with 
muscular dystrophy were able to experience fire 
training, bushwalking, swimming, bike riding and 
learning about the threatened species of Tidbinbilla 
Nature Reserve for the first time.

Once ‘inside’ the VR, each participant fell silent 
as they were lost in the adventure. Everyone was 
delighted by the control they had over the images, 
enjoying the freedom of being able to spin in their 
electric wheelchairs and independently choose what 
they wanted to see.

One participant commented that he was so convinced 
by the VR video of a boat rolling over, that he held his 
breath when the camera was under water!

The volunteer students also felt an impact from this 
work. Many of the students captured and shared 
their first encounters with our parks and reserves. 
Students went from being unaware of what was 
available, to understanding how to enjoy nature, to 
being ambassadors for our parks

The ‘What’s Your Reality’ suite of VR experiences 
has now been provided to New Horizons which will 
continue to share the experiences with the disability 
sector through the established ‘Parallel Parks’ 
program.72 This will dramatically increase the reach 
and diversity of people who will be able to experience 
our parks and reserves in the ACT.
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RECOMMENDATIONS
Recommendation 10: advance Action 1 of the 
Canberra’s Living Infrastructure Plan: Cooling the 
City (2019) by convening an environmental-economic 
accounts steering committee with representatives 
from government, academics and the community.

Recommendation 11: continue to collaborate 
with other jurisdictions and research institutes to 
generate the evidence base for appropriate urban 
forest understorey and other plantings, having 
specific regard to climate change implications.

URBAN TREES 
IN CANBERRA
‘There is a magic machine that sucks 
carbon out of the air, costs very little, 
and builds itself. It’s called a tree.’ 1

Canberrans have enthusiastically embraced a 
commitment to urban trees for aesthetic and other 
reasons. Tree canopy, the associated ecosystem 
services, and biodiversity values are critical features 
of the Bush Capital’s urban forest. Remedying the 
‘largely treeless site’, wind exposure, and ‘degraded 
shallow soils’,2 was a focus of the early work of 
Charles Weston3 and Lindsay Pryor.

1 Found at https://www.conservation.org/blog/nature-now’-in-new-film-climate-heavyweights-make-plea-for-the-planet 
accessed 20 October 2019.

2 National Capital Authority (NCA), 2019, Our Trees website, found at https://stage.ourtrees.com.au/ accessed 20 October 2019.
3 1911 plantings of 2 million trees at the direction of George Weston was the beginning of the urban forest in Canberra.

 

Wanniassa scar trees. Source: OCSE.
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The ACT Government has committed to increasing 
both tree canopy cover (equivalent) and permeable 
surfaces to 30% across the city by 2045,4 but this 
target needs to be seen in the light of a 10% reduction 
in urban canopy between 2009 and 2016.5 This loss 
of canopy cover was mainly due to dieback and 
senescence – both significant issues that require 
immediate intervention and ongoing research.

In 2015, Canberra’s urban open space and road 
reserves had a canopy cover of 22%; canopy cover on 
residential land was 18%. The average tree canopy 
cover across urban areas in Canberra was measured 
at 19%, with established suburbs having more canopy 
cover compared to newer developments.6

Responsibility for the urban forest and canopy cover 
is onerous and shared across government:

• Transport Canberra and City Services (TCCS) 
currently has obligations for an estimated 
767,000 trees which are governed by a 
regulatory framework.

• TCCS receives, on average, between 8,000 and 
10,000 tree-related public enquiries each year 
about how the urban forest is being maintained.7

• The National Capital Authority (NCA) manages 
18,000 trees and reports a canopy cover on its 
(Commonwealth) land of 33%,8 and

• Protection of significant groups of trees and 
of individual trees on Commonwealth land is 
provided by the Environment Protection and 
Biodiversity Conservation Act 1999.

4 EPSDD, 2019, Living Infrastructure Plan: Cooling the City, ACT Government, Canberra. https://www.environment.act.gov.au/__
data/assets/pdf_file/0005/1413770/Canberras-Living-Infrastructure-Plan.pdf

5  202020 ACT Vision 2017 report, found at https://202020vision.com.au/media/72931/wsattg_act_fa3_lr.pdf accessed 
20 October 2019.

6 Jacobs, B., N. Mikhailovich, and C. Delaney, 2014, Benchmarking Australia’s Urban Tree Canopy: An i-Tree Assessment, 
Institute for Sustainable Futures, University of Technology Sydney.

7 OCSE has a statutory function to investigate complaints from the community. Recently the Office has received several 
complaints about tree management practices:

• A London Plane Tree in Manuka, about which the Conservator of Flora and Fauna, the National Capital Design Review Panel 
(Interim) and the ACT Administrative Appeals Tribunal have now made determinations; and

• The need to replace trees lost or damaged during development.

 Complaint management follows a formal process, complainants receive responses to all interim inquiries, and these matters 
are reported in annual reports. Legislation which works to protect the Territory’s tree cover includes the Tree Protection Act 2005 
and the Heritage Act 2004. A provisional tree register and a tree register are used to track the protection of heritage trees and 
tree scapes, including tree-lined streets. For details of complaints see OCSE Annual Reports. The Tree Register can be found at 
https://www.tccs.act.gov.au/city-living/trees/act_tree_register accessed 29 October 2019.

8 The most recent NCA tree initiatives are on the Our Trees website, found at https://ourtrees.com.au/ accessed 29 October 2019.
9 Haig Park was in fact established to reduce the impacts of wind. See the report on its revitalisation, found at https://www.act.

gov.au/__data/assets/pdf_file/0003/1222806/16_36_Haig_Park_Place_Plan_July_17_1.pdf accessed 29 October 2019.
10 S. J. Livesley, E. G. McPherson, and C. Calfapietra, 2016, ‘The Urban Forest and Ecosystem Services: Impacts on Urban Water, 

Heat, and Pollution Cycles at the Tree, Street, and City Scale’ in Journal of Environmental Quality, 45: 119–24
11 Science Daily 6/7/2018, ‘It’s Official: Spending Time Outside is Good for You’, found at https://www.sciencedaily.com/

releases/2018/07/180706102842.htm; White, M.P. et al., 2019, ‘Spending at Least 120 Minutes a Week in Nature is Associated 
with Good Health and Wellbeing’, Scientific Reports, 9(7730), found at https://www.nature.com/articles/s41598-019-44097-3 
accessed 30 October 2019.

12 NaturePlay Qld, found at https://www.natureplayqld.org.au/ accessed 30 October 2019.

BENEFITS OF 
URBAN TREES
Urban trees provide many services including:

• spiritual and cultural wellbeing through links to 
the city’s cultural history – both Indigenous and 
non-Indigenous

• recreational opportunities

• land health

• carbon abatement

• climate regulation through shading and cooling 
reducing heat impacts and energy consumption

• support for biodiversity by providing habitat and 
pollination

• reduction of dust, pollution, wind9 and 
UV radiation

• management of storm water run-off

• tourism, property value and business 
centre benefits.10

Urban forests also provide significant human health 
benefits with exposure to green space reducing 
the risk of type 2 diabetes, cardiovascular disease, 
premature death, preterm birth, stress, and high 
blood pressure.11 They also have a range of benefits 
for children with more outdoor time improving health 
and learning.12
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CASE STUDY: 
ARANDA PRIMARY SCHOOL – A WATER-HARVESTED NATURESCAPE

Aranda Primary School at completion of the naturescape construction work. Source: Paul Barnett, Paul Barnett Design Group.

Aranda Primary School 3 years after completion. 
Source: Paul Barnett, Paul Barnett Design Group.

‘We have observed the children’s 
play gradually evolve into a more 
imaginative social experience [in this 
naturescape]. We are excited by the way 
children have developed and display 
a more creative and diverse range of 
activities in a natural environment that 
does not predict and determine how 
a child’s activity may be experienced, 
as with swings and slippery dips and 
climbing frames.’ 
(Phil Gray, Principal at Aranda Primary School)

At Aranda Primary School a dry creek bed and a 
micro forest now provide a natural water-harvesting 
system and environment for child’s play. This natural 
water-harvesting system was first developed by Paul 
Totterdell and has been utilised in many educational, 
residential and urban settings over several decades.

The Aranda Primary naturescape masterplan 
identified several areas that could be converted to a 
naturescape system including the central courtyard, 
upper terrace, sloped field and oval sport area.

The sub-surface was trenched to capture water from 
rain, runoff, and water redirected from the natural 
catchment area and nearby roofs. The surface 
landscape was integrated, mimicking nature. This 
landscape includes rocks, tree logs, plants, trees 
and earth contouring, which works to move, hold and 
direct the water, and to increase biodiversity.

Aranda’s central naturescape has two parallel 
trenches sitting on two terraces with sandpits, 
rock tables and pathways zigzagging through the 
naturescape. A hundred tonnes of rock, 120 lineal 
metres of water-harvesting trenching, and 32 trees 
have been installed. The wetlands and frog bog were 
a more simple design aimed at catching overland flow 
past classrooms, holding water at the edge of gently 
sloped play spaces, and creating a tree lined pathway 
and wetland space beside the path.

The playing field space is supported by a criss-cross 
of water-harvest trenches which enable the grass 
to be kept alive for longer periods over the summer 
months, minimising irrigation during hot and dry 
periods. Water can be fed directly into the trenches 
rather than air sprayed, thereby minimising 
evaporation and reducing the need for irrigation.
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CASE STUDY: 
BIRDSCAPING

13 This case study has been provided by Edwina Robinson, the Executive Officer of SEE-change, Canberra.
14 Further information on the ACT Scientific Committee can be found at https://www.environment.act.gov.au/cpr/advisory-bodies/

act-scientific-committee
15 The ACT Government also maintains unmown parks; the point made here relates to more cultivated spaces.

An ANU birdscaping volunteer. Source: Edwina Robinson.

SEE-Change’s Birdscaping #CBR13 project was 
inspired by ACT Scientific Committee research.14 
In 2015 the Committee concluded that Canberra’s 
small woodland bird, the Scarlet Robin (Petroica 
multicolour), classified as ‘vulnerable’, was at risk 
of premature extinction in the next 20–25 years 
principally due to ongoing habitat loss.

Canberra’s relatively simple layout of mature trees 
and mown grass lacks the dense understorey 
that many of these woodland birds need to nest, 
forage, shelter, and hide from larger birds and other 
predators.15 The concept SEE-Change came up with, 
in consultation with the community, was to plant 
native grasses, climbers, shrubs and forbs beneath 
existing mature trees in O’Connor. The project was 
funded by a $43,000 environment grant from the ACT 
Government in 2017.

SEE-Change factored in the cost of watering (a 
Greening Australia employee with a water cart) and 
the heavy work of spreading mulch and removing 
weeds into the grant application, while the Molonglo 
Conservation Group did the hard work.

Canberra Ornithologists Group recorded the 
number of birds on the site prior to planting and 
will follow up with regular bird surveys. With the 
help of Greening Australia ACT and ACTforBees, 
SEE-Change developed a list of local native plants 
that would provide habitat for small woodland birds 
and pollinators. A total of 2000 grasses, forbs, 
groundcovers, climbers, trees and shrubs were grown 
from locally sourced seed, provided by Greening 
Australia. To protect them from wood ducks and 
cockatoos the plantings were surrounded by waxed 
cardboard guards. Logs and insect hotels were added 
to encourage beneficial insects into the space.

More than 100 people participated in the working 
bees in 2018. Turner Primary School and a local scout 
group worked on the project. These kinds of projects 
connect people and encourage the community to 
make a positive impact in their local area.

Despite January 2019 being the hottest Canberra 
summer on record with temperatures 6oC above 
average, most of the plants have thrived, due to 
good soil preparation and follow-up watering. This 
suburban revegetation project provides habitat 
and enhances landscape connectivity while cooling 
the suburb.

83

04 U
R

B
A

N
 TR

e
e

S
 IN

 TH
e

 A
C

T –
 N

ATU
R

e
 IN

 TH
e

 C
IT

y
 

https://www.environment.act.gov.au/cpr/advisory-bodies/act-scientific-committee
https://www.environment.act.gov.au/cpr/advisory-bodies/act-scientific-committee


ACT State of the Environment  |  2019 Report

URBAN TREES
A 2018 CSIRO study commissioned by the ACT 
Government to inform Canberra’s Living Infrastructure 
Plan: Cooling the City (2019) valued the public urban 
forest at $3.4 billion; assessed the annual benefits 
of the urban forest at $27 million; and attributed 
the recreational value of non-sports grounds as 
$24,000 per hectare, and $76,000 per hectare for 
sports grounds.

A study undertaken by AECOM in 2017 reported that a 
$50,000 increase in the value of real estate followed 
a 10% increase in tree canopy.16 In Blacktown (in 
a study which should be read with some care due 
to a number of variables), the Cool Street Pilot 
Project 2015–2016 suggested energy savings of up to 
$800 annually from improved tree canopy.17

ACT INITIATIVES 
FROM 2015 TO 2019
The ACT’s urban forest has been the subject of a 
number of initiatives since 2015.

The ACT Government’s Actsmart Plant Selector Guide 
of 201718 helps the public to choose plants suitable 
for the Canberra region, which is largely descriptive. 
The Municipal Infrastructure Standard 25 (2019) 
augments this with indicators about pollination 
properties of trees, shrubs and other flora.19 

16 AECOM, 2017, Green Infrastructure. A Vital Step to Brilliant Australian Cities, found at http://www.aecom.com/content/
wp-content/uploads/2017/04/Green-Infrastructure-vital-step-brilliant-Australian-cities.pdf accessed 20 October 2019.

17 Gallagher Studio and CRED Consulting, 2016, Blacktown: Cool Street Pilot Project, 2015–2016, found at http://www.
gallagherstudio.com.au/blacktown-cool-streets-pilot-project accessed 20 October 2019.

18 Found at https://actsmart-plantselector.com.au/browse-plants/ accessed 20 October 2019.
19 Transport Canberra and City Services (TCCS) 2019, Plant Species for Urban Landscape Projects, Municipal Infrastructure 

Standard 25, ACT Government, Canberra. Found at https://www.tccs.act.gov.au/__data/assets/pdf_file/0004/1378543/MIS25-
Plant-Species-for-Urban-Landscape-Projects.pdf accessed 20 October 2019.

20 For more information, go to https://actforbees.org/ accessed 20 October 2019.
21 City Renewal Authority 2018, Haig Park Place Plan, ACT Government, Canberra, found at https://www.act.gov.au/__data/assets/

pdf_file/0017/1401407/0.-Haig-Park-Place-Plan_03-PAGES_FINAL-FORMAT-A18048685.pdf accessed 20 October 2019; Haig Park 
website is found at https://www.haigparkcbr.com.au/Home accessed 20 October 2019. 

22 Transport Canberra and City Services (TCCS) 2018, Have Your Say on City Services for Better Suburbs Statement 2030, ACT 
Government, Canberra, found at https://s3.ap-southeast-2.amazonaws.com/hdp.au.prod.app.act-yoursay.files/4215/3722/6646/
Better_Suburbs_Statement_accessible_SEPTEMBER_2018.pdf accessed 20 October 2019.

23 EPSDD 2019, Canberra’s Living Infrastructure Plan: Cooling the City, ACT Government, Canberra, can be found at https://apo.org.
au/sites/default/files/resource-files/2019/09/apo-nid259131-1386826.pdf https://www.environment.act.gov.au/__data/assets/
pdf_file/0006/1413771/Canberras-Living-Infrastructure-Plan-Summary.pdf accessed 20 October 2019.

24 City Renewal Authority, 2019, City Precinct Renewal Program, ACT Government, Canberra. Found at https://www.act.gov.au/__
data/assets/pdf_file/0011/1384679/City-Renewal-Program-semi-accesible.pdf accessed 30 October 2019.

A volunteer group, ACTForBees, was instrumental in 
driving this initiative.20 Haig Park – unloved for many 
years – now has its own website, and people are 
encouraged to join in ‘Haig Park Experiments’.21

The Better Suburbs consultation produced the Better 
Suburbs Statement 2030 which seeks community 
involvement in tree-planting and maintenance 
programs.22 Canberra’s Living Infrastructure Plan: 
Cooling the City outlines actions such as auditing, 
valuing, and setting targets of 30% tree canopy 
by 2045 and 30% permeable surfaces.23 The ACT’s 
tree canopy target sits in the mid-range with other 
Australian capital city targets – only Brisbane and 
Melbourne aspire to 40%.

The City Renewal Authority assists TCCS with 
tree-planting programs and has:

• set a target of 30% tree cover by 2025 in its 
Sustainability Strategy

• planted 39 advanced trees to fill gaps due to 
vandalism and damage across Braddon and Civic

• successfully advocated that mature deciduous 
trees should be retained and replanted in Dickson 
as a demonstration of the viability of such 
projects; and

• promoted planning which responds to the Urban 
Tree Strategy and the Tree Protection Act 2005.24
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SAFE AND USEFUL 
LIVES OF TREES
Any assessment of the extent, value and viability of 
tree cover in the ACT has to take into account the 
biological and ‘safe’ life of Canberra’s tree cover, 
and the fact that many trees are reaching the end of 
their ‘useful’ life.25 For example, research suggests 
that any tree in Belconnen that currently does 
not have dead branches or other problems in the 
canopy has a 50% probability of developing them 
within the next year. This indicator means that half 
of the currently healthy trees this year will not look 
healthy next year.26 In addition, dieback is increasing 
in the ACT’s populations of Blakely’s Red Gum 
(see section 5.5 Biodiversity) and Red Stringybark 
dieback has been identified as a problem in the 
Aranda Bushland.27

The NCA is also considering the issues associated 
with ageing trees, regeneration, and single species 
plantings. Two species, Eucalyptus mannifera 
(Brittle Gum) and Eucalyptus bicostata (Southern 
Blue Gum) comprise 12% and 11.5% of trees on NCA 
land respectively. This does not meet industry best 
practice which suggests that no single species 
should constitute more than 5–10% of the canopy 
cover. Where any individual tree species makes 
up a high proportion of the total tree cover there 
is an increased risk of significant tree loss where 
conditions become unsuitable for such species.

25 Personal communication, Associate Professor Cris Brack of the Fenner School of Environment and Society, ANU, 2019.
26 Associate Professor Cris Brack, presentation at the Life and Death in a City of Trees Synthesis Workshop at ANU, 

12–13 September 2019.
27 Commissioner for Sustainability and the Environment (OCSE), 2017, Implementation Status Report on ACT Government’s 

climate change policy, ACT Government, Canberra, 108. Found at https://www.envcomm.act.gov.au/__data/assets/pdf_
file/0018/1116324/CSE-ISR-Report-Aug2017_FA_AccPDF_c2.pdf accessed 30 October 2019.

28 Commissioner for Sustainability and the Environment (OCSE), 2018, Independent Audit of the Molonglo Valley Strategic 
Assessment, ACT Government, Canberra. Found at https://www.envcomm.act.gov.au/investigations/independent-audit-of-
the-molonglo-valley-strategic-assessment accessed 30 October 2019.

URBAN DEVELOPMENT 
PRESSURES
As Canberra becomes a more compact city with 
increasing population and moves toward greater 
urban infill, public space and the urban forest will 
come under pressure. This is particularly the case for 
trees and understorey on private residential blocks 
which are subject to redevelopment. In the Molonglo 
Valley, 2.4 hectares of public space is available for 
every 1000 people, compared with 8.6 hectares in 
older suburbs. House lots are also much smaller: 
350 square metres in the Molonglo Valley compared 
to 650 square metres in older suburbs, which will 
mean that trees on public green space will be subject 
to a much greater community need. 28

The OCSE has conducted an independent audit of 
the impact of development on matters of national 
environmental significance in both Gungahlin 
and the Molonglo Valley and made a number of 
recommendations to the ACT Government. These 
include the finalisation of the Kama Nature Reserve 
Buffer Zone, which is intended to provide protection 
for flora and fauna against edge effects.

Apart from the pressures associated with 
development generally, specific old growth and 
individual trees have been felled to make way for 
buildings and infrastructure. Their loss is keenly felt 
by the community, even when they are ‘repurposed’.

Again, the Molonglo Valley is instructive. Large, 
mature native trees, often remnant trees which 
makes them even more valuable for biodiversity, 
are unique landscape features that play a critical 
role in the quality of the urban forest. These trees 
are extremely important as a habitat and food 
resource for wildlife and have high cultural and 
landscape significance. Scrutiny of repurposed 
trees for biodiversity value has produced some 
interesting results.
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CASE STUDY: 
MOLONGLO – REPURPOSING TREES FOR BIODIVERSITY

29 Commissioner for Sustainability and the Environment (OCSE), 2018, Independent Audit of the Molonglo Valley Strategic 
Assessment, ACT Government, Canberra. Found at https://www.envcomm.act.gov.au/investigations/independent-audit-of-the-
molonglo-valley-strategic-assessment accessed 30 October 2019.

30 This research report is drawn from ANU News, 23/8/2019, ‘Artificial Trees Capture New Bird Species on Candid Camera’, 
found at https://www.anu.edu.au/news/all-news/artificial-trees-capture-new-bird-species-on-candid-camera-1 accessed 
30 October 2019.

31 Associate Professor P. Gibbons, ANU News, 23/8/2019, ‘Artificial Trees Capture New Bird Species on Candid Camera’, found 
at https://www.anu.edu.au/news/all-news/artificial-trees-capture-new-bird-species-on-candid-camera-1 accessed 
30 October 2019.

 

Barrer Hill translocated dead trees. Source: OCSE.

Associate Professor Philip Gibbons (Fenner School 
of Environment and Society, ANU), an expert in the 
edge effects of development on natural landscapes,29 
has collaborated with ACT Parks and Conservation 
Service and the ANU School of Art and Design, to set 
up monitoring sites on power poles and translocated 
dead trees (cut down to make way for development) 
to observe usage by wildlife. One of the trees 
translocated to the Barrer Hill site in the Molonglo 
Valley to make way for development was a 400 year 
old Yellow Box (Eucalyptus melliodora).30

Birds, bats, reptiles and insects visiting the 
structures have been captured on videos which 
are then made available to the public, who are also 
invited to post their photos on the website (http://
molonglo.life/#!/).

Visitors have included wood spiders, ladybirds, 
microbats, and Crimson and Eastern Rosellas, 
starlings, Yellow-tailed Black Cockatoos, Galahs, Red 
Wattlebirds, Willie Wagtails, Red-rumped Parrots, 
Kookaburras, a Peregrine Falcon, Nankeen Kestrel, 
Tawny Frogmouth and a range of insects. During the 
study there was a four-fold increase in bird species at 
power pole structures, and a seven-fold increase in 
bird species at the salvaged trees.

Dr Gibbons observed that planting juvenile trees 
would not provide the habitat of the repurposed 
mature (dead) trees. However, Dr Gibbons reported 
that 37% of bird species that relied upon mature 
forests did not use the structures:

‘… we need to preserve as many mature 
trees as we can, [and we have to] 
continue to plant more new seedlings for 
the future … at the end of the day you 
can’t beat real trees … but they take years 
to grow. So this is a great option in areas 
needing regeneration or while you wait 
for trees to mature.’31
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CLIMATE CHANGE PRESSURES 
AND IMPLICATIONS

32 Clean Air and Urban Landscapes Hub (National Environmental Sciences Programme), 2017, Risks to Australia’s Urban Forest 
from Climate Change and Urban Heat, University of Melbourne, Melbourne. Found at https://apo.org.au/sites/default/files/
resource-files/2017/11/apo-nid136871-1230256.pdf accessed 30 October 2019.

33 Clean Air and Urban Landscapes Hub (National Environmental Sciences Programme), 2017, Risks to Australia’s Urban Forest 
from Climate Change and Urban Heat, University of Melbourne, Melbourne. Found at https://apo.org.au/sites/default/files/
resource-files/2017/11/apo-nid136871-1230256.pdf accessed 30 October 2019.

34 Representative Concentration Pathways (RCP) are the GHG concentration trajectories used in the Fifth Assessment Report of the 
United Nations Intergovernmental Panel on Climate Change (IPCC). In summary, RCP 4.5 scenarios are predicated on modelling 
which suggests a temperature range increase from 0.9 to 2.6 degrees to the end of the century and RCP 8.5 scenarios suggest a 
future range (adopting a business as usual approach) in the range of 1.4 to 4.8 degrees.

35 United Nations Intergovernmental Panel on Climate Change (IPCC), 2018, Special Report: Global Warming of 1.5 °C,  
https://www.ipcc.ch/sr15/ accessed 30 October 2019.

Climate change is increasingly recognised as one of 
the most pressing issues confronting cities. There is 
growing recognition that increasing temperatures due 
to urban heat and climate change are a threat to some 
tree species in our cities.32

Canberra is expected to have a climate like Dubbo by 
2090. The population will continue to grow, and our 
urban forest will continue to mature and age. This will 
increase the need to:

• respond with climate change adaptation plans

• design the urban forest with a focus on resilience 
and flexibility

• design water-sensitive landscapes and respond 
to understorey needs in accordance with 
landscaping best practice, and

• protect, maintain, and manage for senescence 
and other issues, including drought and pests.

The National Environmental Science Program’s Clean 
Air and Urban Landscape Hub (CAUL) assessed the 
viability of 356,547 of Canberra’s trees (from a data 
set of 446,730 trees). In ordinary circumstances the 
three species at risk are the Common Oak (Quercus 
robur), the Dutch Elm (Ulmus x hollandica), and the 
Turkey Oak (Quercus cerris).33

The picture is of greater concern when considered 
under climate change Representative Concentration 
Pathways (RCP) scenarios.

Subject to RCP4.5 (GHG emissions limited, 
temperatures rising from 0.89°C to 2.6°C and 
stabilising in 2100) and RCP8.5 (GHG emissions, 
business as usual, temperatures rising from 1.4°C to 
4.8°C),34 CAUL has concluded many more tree species 
will struggle.

CAUL’s complete list of species at risk across 
Canberra (Table 1) provides an illustration of the 
extent of climate change concerns for the urban 
tree canopy. This research has been replicated for 
29 Australian cities including Perth, Melbourne, 
Adelaide, Sydney, Brisbane, and Darwin.

In considering the implications of climate change 
on tree canopy, regard should be given to the United 
Nations Intergovernmental Panel on Climate Change 
(IPCC) 2018 report Global Warming of 1.5°C.35

Canberra’s Living Infrastructure Plan: Cooling the 
City provides a launching pad for a response, but 
care needs to be taken to avoid planting species 
which will not survive, even though they might be of 
local provenance.
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Table 1:  
Temperature risk to the most common tree species in Canberra.

No Species Abundance (%) Number 
trees

Current 
climate

RCP4.5 future RCP8.5 future

1 Unknown 87388

2 Eucalyptus mannifera 16.50% 58813 green green orange

3 Eucalyptus spp. 9.95% 35494 green green yellow

4 Casuarina cunninghamiana 9.89% 35251 green green green

5 Eucalyptus polyanthemos 5.12% 18244 green green yellow

6 Eucalyptus melliodora 5.00% 17814 green green yellow

7 Pinus radiata 3.67% 13090 green yellow orange

8 Fraxinus angustifolia 3.27% 11651 green green orange

9 Pyrus calleryana 2.34% 8339 green green green

10 Quercus palustris 2.27% 8084 green orange orange

11 Eucalyptus blakelyi 2.15% 7656 green green yellow

12 Eucalyptus cinereal 2.12% 7542 green green yellow

13 Eucalyptus sideroxylon 2.09% 7445 green green green

14 Populus alba 1.84% 6549 green yellow orange

15 Ulmus parvifolia 1.63% 5794 green green green

16 Eucalyptus globulus 1.52% 5425 green green green

17 Prunus cerasifera 1.46% 5194 green yellow yellow

18 Eucalyptus nicholii 1.41% 5044 green green yellow

19 Quercus spp. 1.35% 4809 green yellow orange

20 Liquidambar styraciflua 1.17% 4176 green green green

21 Gleditsia triacanthos 1.17% 4166 green green yellow

22 Zelkova serrata 1.02% 3642 green green green

23 Populus spp. 0.99% 3536 green yellow orange

24 Platanus acerifolia 0.94% 3340 green green yellow

25 Ulmus minor 0.93% 3299 green yellow red

26 Pistacia chinensis 0.88% 3139 green green green

27 Quercus lusitanica 0.84% 3010 green green orange

28 Ulmus spp. 0.73% 2601 green yellow orange

29 Platanus orientalis 0.68% 2441 green green green

30 Eucalyptus viminalis 0.65% 2331 green yellow orange

31 Celtis australis 0.64% 2295 green green yellow

32 Eucalyptus bridgesiana 0.59% 2099 green orange red

33 Fraxinus spp. 0.58% 2051 green green orange

34 Cedrus atlantica 0.54% 1941 green orange orange

35 Styphnolobium japonicum 0.53% 1880 green green yellow

36 Pinus spp. 0.53% 1878 green yellow orange

37 Pyrus ussuriensis 0.51% 1836 green green yellow
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No Species Abundance (%) Number 
trees

Current 
climate

RCP4.5 future RCP8.5 future

38 Cupressus spp. 0.46% 1632 green green green

39 Fraxinus velutina 0.43% 1526 green green green

40 Quercus robur 0.43% 1523 yellow orange orange

41 Eucalyptus elata 0.42% 1510 green green orange

42 Ulmus × hollandica 0.40% 1426 yellow orange red

43 Cupressus sempervirens 0.37% 1314 green green green

44 Quercus cerris 0.35% 1243 yellow yellow orange

45 Eucalyptus macrorhyncha 0.34% 1229 green yellow red

46 Populus nigra 0.34% 1212 green yellow yellow

47 Platanus spp. 0.32% 1145 green green yellow

48 Ulmus Americana 0.29% 1021 green yellow yellow

49 Fraxinus Americana 0.28% 1001 green yellow yellow

50 Quercus canariensis 0.28% 992 green green yellow

Source: Clean Air and Urban Landscapes Hub (National Environmental Sciences Programme), 2017, Risks to Australia’s Urban Forest 
from Climate Change and Urban Heat, University of Melbourne.

36 Fenner School of Environment and Society, Australian National University (Associate Professor Cris Brack et al.) 2019, Urban 
Forest Tree Species Research for the ACT, found at https://www.environment.act.gov.au/__data/assets/pdf_file/0008/1437047/
urban-forest-tree-species-research-for-the-act-consultants-report-2019.pdf, report commissioned by the ACT Government 
in 2019, accessed on 30 October 2019.

Recent research by ANU’s Fenner School of 
Environment and Society,36 suggests the best 
trees for planting in the ACT under climate change 
scenarios include Kurrajong Veregreen (Brachychiton 
populneus), the River She-oak (Casuarina 
cunninghamiana) and the Arizon Cypress (Cyress 
arizonica). However, diversity is a key consideration 
and different species will be more appropriate for 
different circumstances.

89

04 U
R

B
A

N
 TR

e
e

S
 IN

 TH
e

 A
C

T –
 N

ATU
R

e
 IN

 TH
e

 C
IT

y
 

https://www.environment.act.gov.au/__data/assets/pdf_file/0008/1437047/urban-forest-tree-species-research-for-the-act-consultants-report-2019.pdf
https://www.environment.act.gov.au/__data/assets/pdf_file/0008/1437047/urban-forest-tree-species-research-for-the-act-consultants-report-2019.pdf


ACT State of the Environment  |  2019 Report

CASE STUDY: 
URBAN TREES AND HEAT37

37 Meyers, J. et al., 2017, Mapping Surface Urban Heat in Canberra, CSIRO, Canberra. Found at https://www.environment.act.gov.
au/__data/assets/pdf_file/0005/1170968/CSIRO-Mapping-Surface-Urban-Heat-In-Canberra.pdf accessed September 2019.

Cities, urban areas and industrial developments can 
create urban heat islands, where temperatures in 
urban areas are warmer than those in rural areas. 
During the day buildings, roads and paved surfaces 
absorb solar radiation and then release the heat 

slowly at night, which slows the cooling process. 
For example, in summer the urban areas of Canberra 
have been found to be 8°C warmer in summer and 6°C 
warmer in winter than the surrounding rural area.

Figure 1:  
Land surface temperatures for the ACT for 9 February 2017, 10.50 AM.  
Data for the southern-most tip of the ACT has been excluded owing to cloud cover.
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Trees have been shown to reduce surface 
temperatures effectively with cooler areas recorded 
during summer where there is greater tree canopy 
cover. Land surface temperatures for the ACT on 
9 February 2017 (10.50 AM) are shown in Figure 1. 

When comparing the land surface temperatures 
with the vegetation index (Figure 2) there is a 
clear correlation between the high land surface 
temperatures and lack of vegetation, and lower land 
surface temperatures with greater green vegetation.

Figure 2:  
Vegetation greenness index for the ACT for 9 February 2017, 10.50 AM.  
Data for the southern-most tip of the ACT has been excluded owing to cloud cover.
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This relationship between tree cover and land surface 
temperature is also shown in a comparison of land 
use and percentage of tree cover (Figures 3 and 4, 
also for 9 February 2017 at 10.50 AM). Industrial was 
the hottest land use with 37.4°C, this is most likely 
due to the fact that Industrial areas in Canberra tend 
to have extensive impervious surfaces (rooftops 
and paved surfaces) and only 8.5% tree cover. In 
comparison parks and recreation areas had the 
lowest temperature (35°C) due to having the highest 
percentage of tree cover (28.6%).

In residential areas, high density residential land 
use has the highest mean land surface temperature 

at 37.2°C and only 9% tree cover, compared to the 
suburban core which was 34.7°C and had 20% 
tree cover.

Whilst the temperature difference appears to be 
small, this is because measurements were taken 
in the morning (due to satellite availability). It is 
highly likely that for afternoon temperatures, the 
differences between areas with low and high tree 
cover would be far greater. This could potentially have 
severe human health implications during hot periods. 
It is clear that improvements in tree cover are 
essential to Canberra’s climate change adaptation.
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Figure 3:  
A comparison of mean land surface temperature by land use type and 
percentage of tree cover, 9 February 2017, 10.50 Am.
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Figure 4:  
A comparison of mean land surface temperature by residential land use type and 
percentage of tree cover, 9 February 2017, 10.50 Am.
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THE LIVES OF TREES 
IN CANBERRA
In Canberra trees have an expected useful life of 
between 50 to 80 years, depending on species and 
conditions. Associate Professor Cris Brack concludes 
that the end of a tree’s ‘useful’ or ‘safe’ age occurs 
when safety and other risks, as well as economic 
and other costs, start to outweigh the benefits of 
individual trees.

Reflecting these pressures, an average of 516 trees 
each year is removed under contract in Canberra 
and approximately 850 trees are removed by TCCS’ 
in-house maintenance team.

Recent expert audits have shown that around 22% 
of trees planted in Canberra’s suburbs will reach the 
end of their ‘safe’ or ‘useful’ life and require removal 
within the next twenty years. Modelling suggests a 
rate of 1–2% of trees per annum on average will fall 
into this category, although this rate might increase 
in drought years and show a reduction in others. 
This translates to potentially thousands of trees per 
year. The Living Infrastructure Plan: Cooling the City 
is intended to assist in establishing a response to 
this issue.

The UN System of Environmental Economic 
Accounting (SEEA)38 is being considered as a 
methodology for determining the environmental and 
economic benefits of Canberra’s tree cover to promote 
the sort of expenditure which will be necessary 
to fund this urban forest initiative. This SEEA 
commitment builds on the i-Tree methodology39 which 
had been used previously to value an urban forest.40 It 
also builds on the broader accounts that the OCSE did 
with the Bureau of Meteorology (BOM), the Australian 
Bureau of Statistics (ABS), ANU, the UN and the Office 
of Environmental Heritage (OEH), to examine the 
benefits of environmental-economic accounts in the 
SEEA Proof of Concept for the ACT 2017.41

38 Further information can be found at https://seea.un.org/ accessed on 30 October 2019.
39 Further information about i-Tree tools are found at https://www.itreetools.org/ accessed on 30 October 2019.
40  202020 Vision references to the potential uses of i-Tree can be found at https://202020vision.com.au/ accessed on 

30 October 2019.
41 OCSE, 2017, Environmental-Economic Accounts for ACT State of Environment Reporting, Proof of Concept, ACT Government, 

Canberra, found at https://www.envcomm.act.gov.au/publications/environmental-economic-accounts accessed on 
30 October 2019.

42 This figure does not include tree plantings associated with estate developments, landscape renewal projects or 
community programs.

Over the next four years (2020–2024), TCCS advises 
that an additional 17,330 new trees will be planted 
across Canberra. Planting locations will focus on 
areas of low urban canopy cover and areas where the 
canopy target is at risk of decline with the ageing of 
existing trees. This planting program is being used 
to offset anticipated tree losses that will occur 
between 2020 and 2035, when a significant proportion 
of the trees in the urban forest reach the end of their 
useful life.

Beyond the targeted plantings, TCCS planted an 
average of 937 trees annually from July 2015 to 
June 2019 to replace trees that had been removed or 
where there was space for a new tree to be planted.42

MAINTAINING TREES 
IN CANBERRA
Maintenance activities include watering, formative 
and ongoing pruning, removal of dead or damaged 
timber, and risk reduction by rectification of 
structural defects. Watering during the warmer 
months (October to April) is the primary maintenance 
cost for a young tree. Noting the temperature ranges 
anticipated under climate change scenarios and the 
number of trees entering the over-mature stage, this 
maintenance regime will require adjustment.

In the 2018–2019 financial year, TCCS watered 
over 25,000 young trees. Native trees are routinely 
watered for three years after planting. Exotics are 
more commonly watered for five years. The cost to 
maintain trees over the establishment period ranges 
from approximately $150 to $255 per tree, plus water 
costs associated with six watering events.
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TREE PROTECTION AND THE TREE REGISTER

43 This forum will be the subject of a report at a later date. This case study was provided by Ashley Eriksmoen, leader of the 
ANU School of Art and Design Witness Tree Project, supported by Heritage ACT.

TCCS administers the Tree Protection Act 2005 and 
the ACT Tree Register. Applications to remove private 
trees regulated under the Tree Protection Act 2005 are 
managed according to the legislated process.

The Tree Protection Unit received 2,257 Tree 
Damaging Activity applications and Development 
Application submissions in the 2018–2019 financial 
year. A range of appeal processes are available where 
applications are not granted.

The ACT Tree Register protects trees in the urban 
area that have exceptional qualities because 
of their natural and cultural heritage values or 
their contribution to the urban landscape. The 
Tree Register currently includes 176 single tree 
registrations and 35 group registrations. Ten 
additional trees currently sit on the provisional tree 
register awaiting full registration.

CASE STUDY: 
REPURPOSING TREES FOR HUMAN USE
One inspired Canberra initiative, the ‘Witness Tree 
Program’, created and organised by the ANU School 
of Art and Design, funded by an ACT Government 
heritage grant and supported by the ANU Fenner 
School of Environment and Society, illustrates both 
the benefits and the complexities of repurposing 
unique old growth trees.

A synthesis symposium was recently conducted 
as part of this program – the Life and Death in a 
City of Trees Synthesis Workshop.43 The forum 
considered the fate of trees which have reached 
the end of their ‘useful’ life, and heard from those 
engaged in forestry, art, crafts, various tiers of 
government, and the circular economy. International 
and local contributions reinforced the message 
that value-adding through repurposing is possible 
and responsible.

The Witness Tree project repurposed important, 
mature trees which had ‘witnessed the unfolding 
of history’ while noting some of the difficulties in 
manufacturing unique specimens.

‘Witness Trees’ felled and milled in 2013 by Gordon 
Smith (a fine furniture maker from Hall), were air dried 
until 2015, and then turned in to bespoke products for 
the ACT Heritage Festival 2016. Some of these trees 
were eighty years old and included

• a Silky Oak (Grevillea robusta) from Hargreaves 
Crescent, Ainslie and gazetted in 1928.

• an Elm (Ulmus procera) from Weston Park, 
Yarralumla, gazetted in 1928.

• a Pin Oak (Que palustris) from Torrens Street, 
Braddon, gazetted in 1928.

• a Himalayan Cedar (Cedrus doedara) from Jardine 
Street, Kingston, gazetted in 1928.

• a Claret Ash (Frazinus oxycarpa) from Hayes 
Crescent, Griffith, gazetted in 1928.

• a London Plane (Plantanus x acerfolia) from 
Eggleston Crescent, Chifley, gazetted in 1966.
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Himalayan Cedar: Katalin Sallai

 

The Witness Bench of Kingston. This Witness Tree was 
planted as part of Weston’s afforestation program in 
the 1920s. Himalayan Cedar is the ‘timber of the gods’ 
and native to Afghanistan, Kashmir and India. It has 
been used to build temples, and more prosaically, 
railway cars and lines. Gazetted in 1928, this tree 
‘survived the reign of four monarchs and witnessed 
the royal visit of 1954’. It also witnessed young 
soldiers and nurses leaving from the Kingston railway 
station to go to World War I. Himalayan cedars have a 
life expectancy in other climates of up to 600 years. 
The outer circle of the bench is intended to represent 
its potential growth and the inner circle represents 
its actual growth.

Grevillea Robusta (Silky oak), Ulmus Procera (elm), 
Fraxinas Oxycarpa (Claret Ash): myles Gostelow

This ‘barrow to push’ was designed and constructed 
using techniques from the early 1900s. Elm was used 
for the tub, Ash for the spokes, the tray was made 
from Silky Oak. This barrow was crafted as a tribute 
to Charles Weston. Myles Gostelow wrote:

‘There is every chance that the trees 
and subsequent timber used in the 
construction of this barrow would have 
been planted from stock grown in the 
[Weston] nursery and be aged up to 
96 years old.’
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THE FUTURE – 
CANBERRA’S LIVING INFRASTRUCTURE PLAN: 
COOLING THE CITY

44 OCSE, 2017, Environmental-Economic Accounts for ACT State of Environment Reporting, Proof of Concept, ACT Government, 
Canberra, found at https://www.envcomm.act.gov.au/publications/environmental-economic-accounts accessed on 
30 October 2019.

At the time of writing this report Canberra’s Living 
Infrastructure Plan: Cooling the City had only just been 
released (September 2019), but this plan reflects the 
need to respond to a number of issues which have 
been discussed here: climate change, development 
pressure, maintenance in the face of an ageing 
canopy, the need for understorey, water-sensitive 
design for best biodiversity outcomes, and the 
ongoing involvement of the community.

Targets and a schedule for actions have been set. 
Recognition of climate change implications and a 
commitment to water-sensitive urban design filters 
throughout the whole plan, which encourages 
an understanding of the holistic nature of urban 
sustainability planning, promotes adaptation to 
climate change, and works to build resilience.

Action 1 provides for the use of the United Nations 
System of Environmental Economic Accounts 
to measure the value of the ecosystem services 
provided by the urban forest. This reflects the work 
of OCSE in producing the SEEA Proof of Concept 
for the ACT.44 There is a critical need for this 
analysis to assist government to understand the 
economic benefit of an urban forest and to promote 
targeted funding.

Action 2 sets targets of 30% tree canopy cover and 
30% permeable surfaces by 2045; these targets are in 
line with the ambitions of other comparable cities.

Actions 3, 4 and 5 provide for climate-wise guides and 
assessments, all of which will be useful in assisting 
the community to understand, act upon, and adapt to 
the significant climate change challenges ahead.

Action 8 introduces the need for a review of the 
Tree Protection Act 2005, a timely intervention 
which will allow the community to have a say about 
the management of the urban forest. In light of the 
interest in tree matters in the OCSE complaints 
process, and noting the continuing commentary 
on decisions such as the mediated outcome in the 
Manuka Plane Tree case, review of the legislation is 
timely and should actively involve the public.

Action 9 directs TCCS to start the development of 
an Urban Forest Strategy in 2020, which should 
deliver biodiversity outcomes. This action item 
should be used to support and encourage community 
groups like ACTForBees, SEE-Change, the Canberra 
Environment Centre, the Conservation Council 
and Communities@Work to build their capacity 
to influence government about canopy, but more 
broadly, biodiversity, and sustainable development. 
The Strategy will provide an opportunity to consider 
biodiversity protections and enhancement across the 
whole urban fabric.

Action 12 provides for ‘shadeways’ on bicycle 
infrastructure. This is a matter which has been raised 
frequently with the OCSE and is actively supported.

Action 13 talks about promoting demonstration 
projects. The architecture and the arts 
communities should be actively encouraged to join 
this conversation.

Finally, it is commendable that the Living Infrastructure 
Plan encourages investigation of private investment 
opportunities. Developers and businesses have a 
vested interest in providing infrastructure that meets 
twenty-first century needs and governments have a 
responsibility to ensure that they do so.
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This chapter assesses the current condition and trends for a range of 
natural and sustainability issues in the ACT. Assessments are based on 
26 indicators across 7 themes selected to address specific environmental 
issues. These indicators provide evidence on both the status of issues and 
the effectiveness of environmental management policies and activities.

For each indicator, a graded assessment is provided using a dashboard 
display containing snapshots of key information including condition, trend 
and data quality. The dashboards should be read in conjunction with the 
indicator content provided in each section. The graded assessment criteria 
are provided below.

Indicator assessment legend

Condition
 Good  =  Environmental condition is healthy across the ACT, oR pressure likely 

to have negligible impact on environmental condition/human health.

 Fair  =  Environmental condition is neither positive or negative and may be 
variable across the ACT, OR pressure likely to have limited impact on 
environmental condition/human health.

 Poor  =  Environmental condition is under significant stress, OR pressure likely 
to have significant impact on environmental condition/ human health.

 Unknown  =  Data is insufficient to make an assessment of status and trends.

 NA  =  Assessments of status, trends and data quality are not appropriate 
for the indicator.

Trend
	   Improving

	 	 	Deteriorating

	  Stable

	  Unclear

NA =   Assessments of status, trends 
and data quality are not 
appropriate for the indicator.

data quality
   High  = Adequate high-quality evidence and high level of consensus

   moderate  = Limited evidence or limited consensus

   Low  = Evidence and consensus too low to make an assessment

   NA  = Assessments of status, trends and data quality are not 
appropriate for the indicator.

Assessment criteria used for indicator dashboards1

1 Adapted from Commissioner for Environmental Sustainability, 2013, Victoria: State of the Environment,  
The State of Victoria, Melbourne.

Data availability, quality and comprehensiveness is 
a key limitation for indicator assessments. The data 
quality ratings provided in the indicator dashboards 
provide a measure of the level of confidence in 
the condition and trend assessments reported. 
If adequate high-quality data was available, 
confidence in the assessment is high. If data 
was limited, confidence is low. Where data was 
insufficient to enable an assessment, an unknown 
rating is applied.

Data availability issues are discussed for each 
theme reported, highlighting where more information 
is required to improve environmental knowledge and 
the capacity to respond to environmental challenges.

Where relevant, the influence of significant 
climate and other events on data trends are 
discussed for each indicator. It is important to 
note that such influences can have a significant 
impact on environmental condition regardless of 
management effectiveness.

National environment 
Protection measures (NePm)
The Commissioner for Sustainability and the 
Environment Act 1993 requires every State of the 
Environment report to include an assessment 
of the ACT’s compliance with relevant NEPMs. 
The NEPMs assessed in this report are:

• Movement of Controlled Waste (see section 
5.2 Human settlements)

• Used Packaging Materials (see section 
5.2 Human settlements)

• Ambient Air Quality (see section 5.3 Air)

• National Pollutant Inventory (see section 5.3 Air)

• Assessment of Site Contamination (see section 
5.4 Land).
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Climate change in the ACT

ACT’s climate trends

increase in mean 
maximum 

temperatures 
since 1926

1.5ºC

most recent years 
have been drier 

than average

hot days 
have doubled 

since 1950

x2

was the warmest 
year on record for 

mean minimum 
temperatures

2016

increase in mean 
minimum 

temperatures 
since 1926

2ºC

was the warmest 
year on record for 

daytime 
temperatures

2018

days
 above 40°C in 
January 2019

5

decrease in rainfall, 
particularly for 

spring and winter

Projected climate trends

more frequent 
and prolonged 

drought

increased 
fire danger

more frequent and 
severe storms

higher average 
temperatures and 

more hot days

reduced inflows to 
water storages

Observed impacts of climate change

increase in 
tree dieback and 

mortality of urban 
trees

increase in 
cyanobacterial 

blooms in 
Canberra’s lakes

occurrence of 
dust storms

increase in 
fire danger

decrease in total 
emissions between 

2012–13 and 
2017–18

ACT’s Greenhouse gas emissions

17%

decrease in per 
capita greenhouse 

gas emissions 
between 2012–13 

and 2017–18

24%

of total emissions 
in 2020 will be 
from transport

62%

increase in 
transport emissions 

between 2012–13 
and 2017–18

13%

projected 
emissions from 

electricity 
generation by 2020

0%

ACT State of the Environment  |  2019 Report

102

05
 IN

d
IC

AT
o

R
S

, C
o

N
d

IT
Io

N
 A

N
d

 T
R

e
N

d
S

 



ACT State of the Environment  |  2019 Report

Indicator assessment

Indicator Status Condition Trend data quality

CC1: Climate trends Climate change is having a significant impact on the ACT, 
with clear evidence of a warming climate and increased 
occurrence of heat days. Rainfall is variable, but most 
recent years have been drier than average. Projections 
suggest a worsening climate with hotter temperatures 
and decreased rainfall.

Poor    

High

CC2: Impacts of 
climate change

Climate is impacting on the ACT’s community, economy 
and the natural environment. Observed changes include 
reduced inflows to water storages, increased tree 
mortality, greater fire danger, and more algal blooms in 
Canberra’s lakes.

Poor    

moderate

CC3: Greenhouse gas 
emissions

By 2020, emissions from electricity generation will fall to 
zero and the ACT will meet the legislated target for total 
emissions. Transport will contribute over 60% of ACT’s 
emissions after 2020 and will become the main focus for 
future reductions. However, transport emissions increased 
by 13% between 2012–13 and 2017–18 and will represent 
a significant challenge in the future. The phasing out of 
natural gas will also be important. Per capita greenhouse 
gas emissions were just over 8 tonnes in 2017–18, 
a decrease of around 24% from 2012–13.

Good    

High

Indicator assessment legend

Condition
 Good  =  Environmental condition is healthy across the ACT, oR pressure likely 

to have negligible impact on environmental condition/human health.

 Fair  =  Environmental condition is neither positive or negative and may be 
variable across the ACT, OR pressure likely to have limited impact on 
environmental condition/human health.

 Poor  =  Environmental condition is under significant stress, OR pressure likely 
to have significant impact on environmental condition/ human health.

 Unknown  =  Data is insufficient to make an assessment of status and trends.

 NA  =  Assessments of status, trends and data quality are not appropriate 
for the indicator.

Trend
	   Improving

	 	 	Deteriorating

	  Stable

	  Unclear

NA =   Assessments of status, trends 
and data quality are not 
appropriate for the indicator.

data quality
   High  = Adequate high-quality evidence and high level of consensus

   moderate  = Limited evidence or limited consensus

   Low  = Evidence and consensus too low to make an assessment

   NA  = Assessments of status, trends and data quality are not 
appropriate for the indicator.
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Key actions
That the ACT Government:

ACTION 1: investigate and implement measures to reduce transport emissions.

ACTION 2: increase living infrastructure to mitigate the impacts of climate change in urban areas.

ACTION 3: improve knowledge of the impacts of climate change across urban and natural environments to 
inform strategies on climate adaptation and resilience.

ACTION 4: assess and monitor carbon stocks and investigate opportunities to increase carbon 
sequestration in natural ecosystems and urban environments.

main findings

Climate trends
There is clear evidence of a warming climate trend in the ACT.

Annual mean maximum temperatures have risen by over 
1.5 °C since records began in 1926.

Minimum temperatures have warmed the most, having risen 
by around 2 °C since records began in 1926, with 2016 the 
warmest year on record for mean minimum temperatures.

Since 2013, every year has been among the eleven 
warmest years on record for daytime temperatures 
and 2018 was the warmest year on record for daytime 
temperatures in the ACT.

The number of hot days has doubled since 1950, with 
5 days above 40°C in January 2019, and an increase of 
4 days per year for temperatures above 35 °C.

Rain is variable in the ACT region, with no long-term 
trend, although recent years have been drier than 
average with the exception of 2016.

Projected climate trends
Regional climate modelling suggests the following 
projections: reduced rainfall, particularly for spring and 
winter rainfall; more frequent and prolonged drought; 
average temperatures will continue to increase in all 
seasons; more frequent and severe storms with flash 
flooding, violent winds, and thunderstorms; and harsher 
fire-weather climate.

Impacts of climate change
There are significant climate risks to ACT’s community, 
economy and the natural environment.

Reduced inflows to water storages, with all but 
2 years between 2001–02 and 2018–19 below the 
long-term average.

Increase in tree dieback and mortality of urban trees.

Increase in the average and maximum Fire Danger Index 
and an increase in the number of days with a very high 
Fire Danger Rating.

Occurrence of dust storms due to higher temperatures 
and reduced rainfall.

Increase in cyanobacterial blooms in Canberra’s lakes.

Greenhouse gas emissions
In 2017–18, ACT’s total greenhouse gas emissions 
were 3,368 thousand tonnes of CO2-e (carbon 
dioxide equivalent).

Total emissions decreased by 17% between 2012–13 
and 2017–18 due to the growth in renewable 
electricity generation.

By 2020, emissions from electricity generation will 
fall to zero.

With the elimination of electricity emissions, 
total emissions are projected to decrease to around 
1,918 thousand tonnes of CO2-e, meeting the 
legislated 2020 target.

Per capita annual greenhouse gas emissions were just 
over 8 tonnes in 2017–18, a decrease of around 24% 
from 2012–13 and of 29% compared to 1989–90 levels.

Between 2012–13 and 2017–18, the electricity generation 
and transport sectors were the dominant source of 
greenhouse gas emissions in the ACT.

Between 2012–13 and 2017–18 transport emissions 
increased by 13%; this growth, combined with the 
decrease in electricity emissions, saw transport 
contributions rise from 25% to 34% of total emissions.

The stationary gas sector contributed 11% of total 
emissions in 2017–18 and industrial processes 8%.

As the electricity sector moves towards zero emissions 
by 2020, transport will contribute 62% of total emissions, 
nearly double its 2017–18 proportional contribution. 
Stationary gas and waste will also double in contribution.

Between 2012–13 and 2017–18, greenhouse gas 
emissions from diesel fuel nearly doubled; as a result, 
the diesel contribution to total transport emissions rose 
from 23% to 34% over the same period.

Transport and the phasing out of natural gas will become 
the main focus for future reductions of greenhouse 
emissions in the ACT.
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INTRODUCTION

1 Schirmer, J. and B. Yabsley, 2018, Living Well with a Changing Climate: Findings of the 2018 ACT Longitudinal Survey on Climate 
Change, University of Canberra.

2 Xiang J. et al., 2017, The Economic Burden of Occupational Heat Illnesses in Adelaide, South Australia, 2001–2015, Occupational 
and Environmental Medicine, 74:A37.

3 Environment, Planning and Sustainable Development Directorate (EPSDD), 2019, ACT Climate Change Strategy 2019–25, 
ACT Government, Canberra, found at https://www.environment.act.gov.au/__data/assets/pdf_file/0003/1414641/ACT-Climate-
Change-Strategy–2019–2025.pdf/_recache

This section provides an assessment 
of climate change in the ACT including 
current and projected trends in 
temperature and rainfall, the impacts 
of climate change on the human and 
natural environments, and trends in the 
ACT’s greenhouse gas emissions.

The following indicators are assessed:

• CC1: Climate trends

• CC2: Impacts of climate change

• CC3: Greenhouse gas emissions

Climate change is discussed throughout Chapter 5 
Indicators, Condition and Trends of this report. 
Information on the impacts of current and 
future climate change on specific aspects of the 
environment can be found in each relevant section.

Climate change is the most significant environmental 
challenge facing governments and communities 
around the world. In recognition of the need for urgent 
action, the ACT Government declared a state of 
climate emergency in May 2019.

Climate change is caused by increases in the amounts 
of greenhouse gases and aerosols in the Earth’s 
atmosphere. The majority of greenhouse gases come 
from the burning of fossil fuels, which release carbon 
dioxide gas to the atmosphere. Climate change is a 
global challenge with all greenhouse gas emissions, 
regardless of source and location, contributing to the 
total atmospheric concentrations which drive local 
climatic conditions. This means that greenhouse gas 
emissions from the ACT have an impact on the global 
environment, not just the local region.

Greenhouse gas emissions are exacerbated by 
population growth and a range of human activities, 
including those that drive energy and resource demand 
and land clearing, which reduce the uptake of carbon 
dioxide. Consequently, government and community 
actions are fundamental to reducing emissions 
including minimising vehicle use, cutting back the 
consumption of goods, choosing products that are 
better for the environment, and improving recycling 
and reuse.

Whilst many climate change impacts are inevitable 
given the existing levels of greenhouse gases in 
the atmosphere, it is vital to reduce emissions to 
minimise the severity of climate change for the 
generations to come. The future impacts of climate 
change will depend on the degree to which we can 
mitigate greenhouse gas emissions today.

Impacts of climate change 
on the ACT
Climate change has significant natural, social and 
economic repercussions for the ACT driven by increased 
temperatures, decreased rainfall, and the greater risk 
of extreme weather events and fire. These have severe 
consequences for ecosystem health and biodiversity, 
ecosystem services, and human health and wellbeing.

Recent research has found that one-third of the 
Canberra community have low or very low resilience to 
climate change and are highly vulnerable to the likely 
negative impacts.1 Resilience was generally linked to 
income levels with low-income community members 
being the most vulnerable. This was particularly the 
case for heat where 36% of people live in homes that 
perform poorly in heatwaves. The study also found 
that nearly 40% of Canberrans have low resilience to 
extreme weather events due to lack of preparedness.

Climate change has also been shown to have a 
significant impact on medical costs and the economy. 
A study of the Adelaide community’s response to 
hot weather found that for every degree above the 
threshold of 33ºC, medical costs increased by over 
40% and lost work days by nearly 75%.2

Advice from the international scientific community is 
that if we are to avoid the most catastrophic effects 
of climate change, the increase in average global 
temperature must not exceed 2 °C above pre-industrial 
levels.3 Beyond 2 °C warming there is a risk that the 
climate system will pass an irreversible tipping point, 
beyond which the task of stabilising global warming 
becomes impossible. This would mean an increasingly 
extreme and unpredictable global climate.

Climate change is a significant challenge that will 
require the ACT Government and community to 
adapt to a changing environment and undertake 
preventative actions to build resilience and minimise 
impacts on the natural and urban environments.
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DATA TRENDS

4 United Nations Intergovernmental Panel on Climate Change (IPCC), Pachauri, R.K. et al., eds, 2014, Climate Change 2014: 
Synthesis Report. Contribution of Working Groups I, II and III to the Fifth Assessment Report of the Intergovernmental Panel on 
Climate Change, IPCC, Geneva, found at https://www.ipcc.ch/site/assets/uploads/2018/05/SYR_AR5_FINAL_full_wcover.pdf

5 Bureau Of Meteorology, 2018, State of the Climate 2018, Commonwealth of Australia, Canberra, found at http://www.bom.gov.au/
state-of-the-climate/

Indicator CC1: Climate trends
The ACT’s climate is determined by atmospheric 
conditions and sea-surface temperatures. The main 
drivers of natural climate variability include (but 
are not limited to) the El Niño–Southern Oscillation 
(including La Niña cycles), the Indian Ocean Dipole, 
and the Southern Annular Mode which influence 
climate across south-eastern Australia. Changes in 
the frequency and duration of these drivers cause 
year-to-year variations in temperature and rainfall.

This natural climate variability is now significantly 
influenced by human-induced climate change. 
Evidence of global and regional warming caused by 
greenhouse gas emissions is incontrovertible.4 5 The 
data presented in this section shows the impact of 
climate change on the ACT region.

Eastern Grey Kangaroos. Source: Ryan Colley.
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EXPERT COMMENTARY
THE STATE OF CANBERRA’S CLIMATE
dr Sophie Lewis, Senior Lecturer, School of Science at the University of NSW, Canberra. Dr Lewis is the 2019 
ACT Scientist of the Year and is currently serving as a lead author on the Intergovernmental Panel on Climate 
Change (IPCC) sixth assessment report.

6 IPCC, Masson-Delmotte, V. et al., eds, 2018, Special Report:Global Warming of 1.5 °C. IPCC, Geneva: 32, found at  
https://www.ipcc.ch/site/assets/uploads/sites/2/2018/07/SR15_SPM_version_stand_alone_LR.pdf.

7 Bureau Of Meteorology, 2018, State of the Climate 2018, Commonwealth of Australia, Canberra, found at  
http://www.bom.gov.au/state-of-the-climate/

8 Bureau Of Meteorology, 14 March 2019, Special Climate Statement 68 – Widespread Heatwaves during December 2018 and 
January 2019, Commonwealth of Australia, Canberra, found at http://www.bom.gov.au/climate/current/statements/scs68.pdf

9 Perkins-Kirkpatrick, S. E. et al, 2016, Natural Hazards in Australia: Heatwaves, Climate Change, 139:101–114, doi:10.1007/
s10584–016–1650–0.

10 Steffen, W. et al., 2014, Heatwaves: Hotter, Longer, More Often, Climate Council of Australia Ltd, found at  
https://www.climatecouncil.org.au/uploads/9901f6614a2cac7b2b888f55b4dff9cc.pdf

A recent report by the IPCC estimates humans have 
already caused approximately 1 °C of global warming 
because of increased greenhouse gas emissions.6 
This warming has already affected our ecosystems 
and biodiversity, human health and livelihoods in 
many regions, raised sea levels, and changed the 
intensity and frequency of heatwaves, droughts 
and floods.

The impacts of global warming are being felt in 
the ACT region with annual average temperatures 
increasing (Figure 1). Extreme events are already 
becoming more frequent in Australia and the ACT 
because of climate change.7 In January 2019, 
Canberra experienced a total of 5 days above 40 °C.8 
Since 2007, this 40 °C threshold has been reached 
16 times, but had not occurred once in the 25-year 
period between 1973 and 1998.

Figure 1:  
Canberra’s climate stripes, 1910 to 2018. 
Each stripe represents the annual average ACT/NSW temperatures. The coolest temperatures are shown in dark blue, the hottest 
are dark red. Further information is available at https://showyourstripes.info.

The impact of global warming on our weather 
and climate extremes is clearest for changes in 
temperatures.9 Long-term data shows that there has 
been a doubling in the number of hot days in Canberra 
since 1950 (Figure 2).10 The frequency and duration of 
heatwaves has also increased. In addition, there have 
been 50% more monthly heat records broken in NSW 

and ACT compared to cold records. Climate change 
is also affecting other important weather extremes 
such as the timing and severity of frost events, 
heavy rain and wind storms. These extreme events 
have potentially large repercussions for people and 
the environment.
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Figure 2:  
Annual number of hot days in Canberra (maximum temperature above the long-term 
99th percentile value), 1914 to 2018.
data sourced from: Bureau of Meteorology, Canberra Airport site

11 Bureau Of Meteorology, 1 November 2018, Special Climate Statement 66 – An Abnormally Dry Period in Eastern Australia, 
Commonwealth of Australia, Canberra, found at http://www.bom.gov.au/climate/current/statements/scs66.pdf

12 Bureau Of Meteorology, 12 December 2018, Special Climate Statement 67 – An Extreme Heatwave on the Tropical Queensland 
Coast, Commonwealth of Australia, Canberra, found at http://www.bom.gov.au/climate/current/statements/scs67.pdf

13 Dowdy, A.J., 2018, Climatological Variability of Fire Weather in Australia, Journal of Applied Meteorology and Climatology, 57: 221–234.
14 Herold, N. et al., 2018, Australian Climate Extremes in the 21st Century According to a Regional Climate Model Ensemble: 

Implications for Health and Agriculture, Weather Climate Extremes, 20: 54–68.
15 Clarke, H. et al., 2013, Changes in Australian Fire Weather between 1973 and 2010, International Journal of Climatology, 944: 931–944.
16 Australia has the highest per capita carbon dioxide emissions of all countries within the Organisation for Economic Co-operation 

and Development (OECD).
17 EPSDD, 2019, ACT Climate Change Strategy 2019–25, ACT Government, Canberra, found at https://www.environment.act.gov.

au/__data/assets/pdf_file/0003/1414641/ACT-Climate-Change-Strategy–2019–2025.pdf/_recache

Multiple climate extremes can also occur at the 
same time, leading to impacts much greater than for 
individual extremes. We experienced this compound 
extreme effect in 2018, when extreme heat combined 
with an extended period of low rainfall left 100% of 
NSW in declared drought conditions.11 When extreme 
heat occurs with low rainfall, such as in Queensland 
in November 2018, bushfire risks can also increase.12 
Measures of annual fire danger have increased 
substantially for Canberra.13

Climate change is a global-scale problem but it is 
already affecting all Canberrans – and it will continue 
to do so for decades to come. At current rates, 
global warming is likely to reach 1.5 °C between 
2030 and 2052, and greenhouse gas emissions are 
projected to result in over 3 °C of global warming this 
century. Such an increase will result in significant 
climate risks to people, the economy and the 
natural environment.

In Canberra, these trends translate into an increase 
in the frequency, severity and duration of heatwaves, 
a greater number of heat-related deaths and 
challenges for local agriculture.14 Climate models 
also project a decrease in overall rainfall, particularly 
during spring, together with greater fire risks.15

While Australia’s per capita greenhouse gas 
emissions remain high compared to other developed 
countries, the ACT has demonstrated it is a global 
leader in emissions reduction.16 By setting ambitious 
targets to achieve zero net greenhouse gas emissions 
by 2045, Canberra has been rated amongst leading 
jurisdictions in climate policy in the world.17 Policies 
include a 100% renewable electricity target by 2020, 
transition to zero emissions from vehicles, and a 
climate adaptation strategy. This strategy includes 
green (or living) infrastructure as a key tool to reduce 
the critical impacts of future climate change, such 
as the role of urban trees in Canberra to reduce the 
urban heat island effect on hot days (Figure 3).
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Figure 3:  
Urban heat island effect comparing temperatures across different land use and 
vegetation cover (late afternoon temperature).
Source: Adapted from Commissioner for Sustainability and the Environment, 2017, Implementation Status Report on ACT 
Government’s Climate Change Policy, ACT Government, Canberra.

Climate change remains a complex and enduring 
global problem, with significant impacts at the local 
level. Figure 4 shows the possible climate warming 
a child born in Canberra today will experience 
during their lifetime. It is clear that climate change 

affects everyone alive today and will do so for many 
generations to come. Addressing the challenges of 
climate change requires all of Canberra to continue 
acting together as global leaders in mitigating and 
adapting to climate challenge.
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Figure 4:  
Projections of future warming under different emissions scenarios that a child born 
in Canberra today will experience during their lifetime.
Source: Lewis, S.C. et al., 2017, Defining a New Normal for Extremes in a Warming World, Bulletin of the American Meteorological 
Society, 98(6): 1139–1151.
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observed surface temperature

18 Based on Bureau of Meteorology observations at Canberra Airport.

The ACT’s annual mean maximum temperatures 
have risen by over 1.5 °C since records began in 
1926 (Figure 5).18 The frequency and severity of hot 
temperatures have also increased (see Figure 2). 
Since 2013, every year has been among the eleven 
warmest years on record for daytime temperatures 
and 2018 was the warmest year on record for daytime 
temperatures in the ACT.

In the ACT, minimum temperatures have warmed 
the most, with annual mean minimum temperatures 
having risen by around 2 °C since records began in 
1926 (Figure 6). Recent warm years include 2016 
which was the warmest year on record for mean 
minimum temperatures and 2018 which was the tenth 
warmest year on record.

Other annual temperature trends for the ACT include:

• an increase of 4 days per year for temperatures 
above 35 °C

• a decrease of 20 days per year for temperatures 
below 10 °C

• an increase of 20 nights per year for temperatures 
above 15 °C

• a decrease of 25 nights per year for temperatures 
below 0 °C

• autumn mean maximum temperatures have risen 
by just over 1.5 °C since 1926

• the warmest daytime temperatures for autumn 
were recorded in 2016, with 2018 the second 
warmest

• autumn mean minimum temperatures have risen 
by around 1 °C since 1926

• spring mean maximum temperatures have risen by 
over 1.5 °C since 1926, and

• spring mean minimum temperatures have risen by 
over 2 °C since 1926.

These results demonstrate a clear warming 
climate trend in the ACT. The impacts of this 
warming are discussed in Indicator CC2: Impacts of 
climate change.
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Figure 5:  
ACT mean maximum temperature anomaly (as calculated from the 1961 to 1990 
average), 1926 to 2018.
data sourced from: Bureau of Meteorology, Canberra Airport site.
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Figure 6:  
ACT mean minimum temperature anomaly (as calculated from the 1961 to 1990 
average), 1926 to 2018.
data sourced from: Bureau of Meteorology, Canberra Airport site.

observed rainfall

19 Based on Bureau of Meteorology observations at Canberra Airport.

There is considerable year-to-year and decadal 
variability in annual rainfall averaged over the 
ACT region, with no long-term trend (Figure 7).19 
Over the last two decades, the Millennium Drought 
drove drier-than-average conditions across the 
ACT from 2000–2009, before being broken by the 

two La Niña events of 2010–2011 and 2011–2012. 
Recent years have been drier than average, except 
for 2016 which had a strong negative Indian Ocean 
Dipole in that year which typically results in wetter 
than average conditions over south-eastern Australia.
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Figure 7:  
ACT annual rainfall anomaly (as calculated from the 1961 to 1990 average), 1900 to 2018.
data sourced from: Bureau of Meteorology, Canberra Airport site.
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Projected climate trends

20 EPSDD, 2019, ACT Climate Change Strategy 2019–25, ACT Government, Canberra, found at https://www.environment.act.gov.
au/__data/assets/pdf_file/0003/1414641/ACT-Climate-Change-Strategy–2019–2025.pdf/_recache

21 Webb, L.B. and K. Hennessy, 2015, Projections for Selected Australian Cities, CSIRO and Bureau of Meteorology, Australia, found 
at https://www.climatechangeinaustralia.gov.au/media/ccia/2.1.6/cms_page_media/176/CCIA_Australian_cities_1.pdf

22 Watts, M.A. et.al., 2018, The 2018 Report of the Lancet Countdown on Health and Climate Change: Shaping the Health of Nations 
for Centuries to Come, The Lancet, 392(10163): 2479–2514.

Regional climate modelling has identified the most 
significant effects of climate change on the ACT.20 
21 These projections are dependent on the level 
of global greenhouse gas emissions. Projected 
impacts include:

• reduced rainfall, particularly for spring and 
winter rainfall, with more frequent and prolonged 
drought

• summer and autumn rainfall may remain 
unchanged

• extreme daily rainfall intensity is projected to 
increase

• average temperatures will continue to increase in 
all seasons

• increased extreme temperatures with up to an 
additional 5 hot days per year by 2030 and 20 more 
per year by 2070

• temperature increases will mainly be in spring and 
summer, although the number of hot days will also 
extend into autumn

• hotter temperatures (day and night), longer and 
more frequent heatwaves

• harsher fire-weather climate in the future,

• more frequent and severe storms over a longer 
summer season, with flash flooding, violent winds 
and thunderstorms

• fewer frosts, and

• increased evapotranspiration.

These projected changes will significantly 
increase climate pressures on the natural and 
urban environment.

Indicator CC2: Impacts of climate change
This section assesses the current impacts of climate 
change on natural ecosystems, biodiversity, the 
urban environment, and human health and wellbeing. 
Attributing environmental changes to climate 
change alone is difficult due to the range of factors 
that affect the environment. However, data used 
in this report suggest the following impacts from 
climate change:

• reductions in rainfall have led to a long-term 
trend in reduced inflows to water storages, with 
all but two years below the long-term average 
between 2001–02 and 2018–19. The total inflows 
during 2018–19 were the lowest since records 
began in 1912 (see section 5.2 Human settlements 
– Water resources).

• climate change is causing tree dieback (see 
section 5.5 Biodiversity – Native vegetation 
extent and condition).

• increased mortality of urban trees (see Chapter 4: 
Urban trees in the ACT – nature in the city).

• higher temperatures have led to an increase in 
the average and maximum Fire Danger Index and 
an increase in the number of days with a very high 
Fire Danger Rating (see section 5.7 Fire).

• the occurrence of dust storms due to higher 
temperatures and reduced rainfall are affecting 
air quality (see section 5.3 Air).

• fuel reduction burns undertaken to manage 
increasing fire danger is also having an impact 
on air quality (see section 5.3 Air).

• increase in cyanobacterial blooms in Canberra’s 
lakes, reducing amenity and recreational activities 
(see section 5.6 Water – Water quality).

There will be many other impacts which are not 
captured by data used in this report. This is 
particularly the case for subtle changes that occur 
over long periods. For example, it is widely accepted 
that climate change is having a significant impact 
on terrestrial and aquatic ecosystems and the 
biodiversity they support. The repercussions of 
climate change on human health and wellbeing are 
also well documented.22

It is also difficult to determine climate change 
impacts at the local level, particularly for the natural 
environment. This is because the severity of changes 
depends on a range of factors including landscape 
types, elevation, and the sensitivity and resilience 
of ecosystems. This means that the implications 
of climate change will differ across the ACT with 
some areas and ecosystem types more affected 
than others.

Despite this, the broad impacts that climate change 
has on the ACT region are well known and are shown 
in the following figures.
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LEGEND

Impacts of climate change on
the urban environment

Heatwaves Bushfires Higher
Temperatures

Severe
Storms

Drought

Damage to
buildings and

infrastructure.

Increased occurrence
of poor air quality from

fires and dust 
storms.

Increase in heat related
illness and hospital

admissions.

Increased number of
work days lost due

to extreme
temperatures.

Flooding of urban
environments.

Impacts on water quality
and increased water

treatment costs.

Loss of
urban trees

Restricted recreational
opportunities due to 

hot days.

Figure 8:  
Impacts of climate change on human health and the urban environment.
Source: Commissioner for Sustainability and the Environment

Notes: Adapted from, Commissioner for Environmental Sustainability, 2012, Foundation Paper One: Climate Change Victoria: 
the Science, Our People, and Our State of Play, Commissioner for Environmental Sustainability, Melbourne.
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LEGEND

Impacts of climate change
on biodiversity

Heatwaves Bushfires Higher
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dependant
 ecosystems.
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water quality.

Decline in wetland and
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wetlands and
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and greater impacts

 of pest species.

Loss of vegetation 
decreasing soil health
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Loss of native species
sensitive to increased

water temperature and
reduced river

flows.

Figure 9:  
Impacts of climate change on biodiversity and ecosystem health.
Source: Commissioner for Sustainability and the Environment

Notes: Adapted from, Commissioner for Environmental Sustainability, 2012, Foundation Paper One: Climate Change Victoria: 
the Science, Our People, and Our State of Play, Commissioner for Environmental Sustainability, Melbourne.
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LEGEND

Impacts of climate change
on primary production

Heatwaves Bushfires Higher
Temperatures

Severe
Storms

Drought

Increases in pests
and disease reducing

yields and raising
management

costs.

Loss of ground cover
increasing erosion 

and dust storms.

Loss of property, livestock,
crops, and pine plantations

due to more frequent
bushfires.

Decreased soil health 
limiting plant growth 

and productivity.

Reduction in livestock 
production quality.

Reduction in water
resources available

for agriculture. 

Relocation of  
industries.

Reduction in crop yields
and timber production.

Reduced pasture growth
limiting grazing

opportunity.

Figure 10:  
Impacts of climate change on primary production.
Source: Commissioner for Sustainability and the Environment

Notes: Adapted from, Commissioner for Environmental Sustainability, 2012, Foundation Paper One: Climate Change Victoria: 
the Science, Our People, and Our State of Play, Commissioner for Environmental Sustainability, Melbourne.
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Indicator CC3: Greenhouse gas emissions

23 The 2020 target is consistent with the IPCC’s recommendations and the most ambitious target in Australia.

Greenhouse gas emissions from human activity have 
increased since the pre-industrial era, mainly through 
the combustion of fossil fuels and widespread 
land clearing, with emissions now higher than ever. 
This has led to atmospheric concentrations of 
carbon dioxide, methane and nitrous oxide that are 
unprecedented in at least the past 800,000 years. The 
high atmospheric concentrations of these gases have 
been the dominant cause of the observed changes to 
climate conditions since the mid–20th century.

Global efforts through the United Nations Framework 
Convention on Climate Change, including the 
Paris Agreement, aim to keep the global average 
temperature increase to well below 2 °C and to pursue 
efforts to keep warming to below 1.5 °C. Achieving 
this target will require a significant cut in global 
greenhouse gas emissions. This is dependent on 
both regional and local actions to reduce emissions. 
Whilst the ACT’s emissions are only a fraction of 
that produced globally, the effect of cumulative 
reductions from local actions across the world will 
make substantial contributions to minimising the 
severity of climate change in the future.

The ACT Government has legislated greenhouse 
gas emissions reduction targets under the Climate 
Change and Greenhouse Gas Reduction Act 2010. The 
legislated targets are for percentage reductions from 
1990 levels and include:

• 40% reduction by 202023

• 50% to 60% reduction by 2025

• 65% to 75% reduction by 2030

• 90% to 95% reduction by 2040, and

• net zero emissions by 2045.

Greenhouse gas types and sources

The majority of greenhouse gas emissions come from 
energy, transport and industry. Those emitted by 
human activities and measured in the ACT are:

• carbon dioxide from burning fossil fuels (coal, 
natural gas and oil), solid waste, trees and wood 
products, and also as a result of certain chemical 
reactions (such as the manufacture of cement).

• methane emitted during the production and 
transport of coal, natural gas and oil, livestock 
and other agricultural practices, and from organic 
waste decay in municipal solid-waste landfills.

• nitrous oxide from the combustion of fossil fuels 
and solid waste, and also from agricultural and 
industrial activities, and

• fluorinated gases, including hydrofluorocarbons, 
perfluorocarbons, sulfur hexafluoride and 
nitrogen trifluoride, which are synthetic gases that 
are emitted from a variety of industrial processes.

The combined effect of all greenhouse gases is 
expressed as the amount of warming that would 
be caused by an equivalent amount of carbon 
dioxide (CO2-e). It is important to note that each 
greenhouse gas has a different warming effect on 
the atmosphere. For example, 1 tonne of methane 
is expressed as 21 tonnes of CO2-e because over the 
span of 100 years methane will trap 21 times more 
heat than carbon dioxide. This means that small 
amounts of some gasses have a potent effect on 
our climate.
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Trends in the ACT’s greenhouse gas emissions

Total emissions

In 2017–18, the ACT’s total greenhouse gas emissions 
were 3,368 thousand tonnes of CO2-e (Figure 11). This 
was a 17% decrease on 2012–13 levels, but 5% higher 
than the 1989–90 levels that are used as the basis 
for the ACT’s emission reduction targets. Decreases 
in total emissions are the result of the growth in 
the ACT’s total renewable electricity generation, 
increasing from 20% of electricity supply in 2015–16 
to nearly 50% in 2017–18 (see section 5.2 Human 
settlements – energy).

By 2020, ACT’s renewable electricity is forecast to 
meet 100% of demand; as a result, greenhouse gas 
emissions from electricity generation will fall to zero. 
With the elimination of electricity emissions, the 
ACT’s total emissions are projected to decrease to 
around 1,918 thousand tonnes of CO2-e. This means 
that total greenhouse gas emissions for the ACT are 
expected to meet the legislated 2020 target – a 40% 
reduction on 1990 levels.
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Figure 11:  
Total ACT greenhouse gas emissions (Co2-e) 2012–13 to 2017–18 and projected 
emissions 2019–20.
data sourced from: Environment, Planning and Sustainable Development Directorate

Note: Includes net CO2-e from land use, land-use change and forestry

Per capita emissions

The annual per capita greenhouse gas emissions for 
the ACT was just over 8 tonnes in 2017–18 (Figure 
12). Per capita emissions decreased by around 24% 
between 2012–13 and 2017–18, and by 29% compared 
to 1989–90 levels. This decrease has been important 
to offset annual population growth in the ACT (see 
section 5.2 Human settlements – Population).

Per capita emissions will drop significantly with the 
projected elimination of electricity emissions by 2020. 

However, beyond 2020 further decreases in per capita 
emissions will depend on reductions in other sectors 
such as transport (see Emissions by source below)

The Climate Change and Greenhouse Gas Reduction 
Act 2010 introduced a legislated requirement for the 
ACT’s per capita emissions to peak in 2013 (compared 
to 1990 levels). This target has been met and per 
capita emissions have decreased since 2012–13.
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Figure 12:  
ACT annual per capita greenhouse gas emissions (Co2-e) 2012–13 to 2017–18.
data sourced from: Environment, Planning and Sustainable Development Directorate

Note: Includes net CO2-e from land use, land-use change and forestry

emissions by source

Between 2012–13 and 2017–18, the electricity 
generation and transport sectors were the dominant 
source of greenhouse gas emissions in the ACT 
(Figure 13). Electricity accounted for 57% (2,295 
thousand tonnes CO2-e) of total emissions in 2012–13, 
decreasing to 44% (1,468 thousand tonnes CO2-e) 
in 2017–18 as the share of renewable energy 

increased. With the ACT’s renewable electricity 
forecast to meet 100% of demand, the electricity 
sector will not contribute to the ACT’s emissions 
after 2020. Further reductions in emissions 
beyond 2020 will therefore focus on other sectors 
such as transport, industry, gas and waste.
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Figure 13:  
ACT greenhouse gas emissions (Co2-e) by source, 2012–13 to 2017–18.
data sourced from: Environment, Planning and Sustainable Development Directorate

Notes: Agriculture and land use includes net CO2-e from land use, land-use change and forestry
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PRoJeCTed CHANGeS IN emISSIoN SoURCeS

Transport and natural gas will account for a larger portion of the ACT’s carbon footprint as the electricity 
sector moves towards zero emissions by 2020. Between 2017–18 and 2020, electricity will have declined 
to 0% of the ACT’s total emissions, while transport will account for 62% (Figure 14). Stationary gas and 
waste will also double in contribution to annual emissions. Transport and the phasing out of natural gas 
will become the main focus for future reductions of greenhouse gas emissions in the ACT.24

Industrial processes
(11%)

Waste
(4%)

Agriculture and land use
(1%)

Stationary gas
(22%)

Industrial processes
(8%)

Waste
(2%)

Other
(1%)

Agriculture and land use
(<1%)

Stationary gas
(11%)

Electricity
(44%)

Transport
(34%)

Transport
(62%)

2017–18

3,368kt

2019–20

1,918kt
projected emissions

Figure 14:  
Total and sector greenhouse gas emissions in the ACT for 2017–18 and projected 
emissions for 2019–20.
data sourced from: Environment, Planning and Sustainable Development Directorate

Note: Total includes net CO2-e from land use, land-use change and forestry

24 EPSDD, 2019, ACT Climate Change Strategy 2019–25, ACT Government, Canberra, found at https://www.environment.act.gov.
au/__data/assets/pdf_file/0003/1414641/ACT-Climate-Change-Strategy–2019–2025.pdf/_recache
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Changes in the emissions of non-electricity sectors 
are shown in Figure 15. Unlike the electricity sector, 
transport emissions are growing, both in terms of actual 
emissions and their proportional contribution to total 
emissions. Between 2012–13 and 2017–18, transport 
emissions increased from 1,017 thousand tonnes 
CO2-e to 1,147 thousand tonnes, an increase of 13%. 
This growth, combined with the decrease in electricity 
emissions, led to transport contributions increasing 
from 25% to 34% of total emissions in the ACT. This 
proportion is projected to increase to 62% in 2020.

25 The fluctuating trend is most likely related to changes in annual gas usage due to weather conditions.
26 Passenger vehicles account for 84% of vehicles and 82% of vehicle kilometres travelled in the ACT. Light commercial vehicles, 

which have a substantial proportion of diesel-powered engines, account for 10% of vehicles and 13% of kilometres travelled 
(see section 5.2 Human settlements – Transport).

27 Transport & Environment, 2018, CO2 Emissions from Cars: The Facts, European Federation for Transport and Environment AISBL, 
Brussels, found at https://www.transportenvironment.org/sites/te/files/publications/2018_04_CO2_emissions_cars_The_
facts_report_final_0_0.pdf

28 Morton, A., 2 November 2019, ‘Greenhouse Gas Emissions from Diesel Vehicles Cancelled Out Cuts from Renewable Energy’, The 
Guardian, found at https://www.theguardian.com/environment/2019/nov/02/greenhouse-gas-emissions-from-diesel-vehicles-
cancelled-out-cuts-from-renewable-energy, accessed November 2019.

The stationary gas sector contributed 11% of total 
emissions in 2017–18, with annual emissions fluctuating 
from year to year and no overall trend evident.25 
Industrial processes only contributed around 8% of total 
ACT emissions in 2017–18; however, emissions from 
this sector have increased by 31% since 2012–13. The 
waste sector contributed around 2% of total emissions 
in 2017–18, and is also highly variable due to the annual 
variation in waste produced (see section 5.2 Human 
settlements – Waste). ACT’s agriculture sector 
contributed less than 1% of total emissions in 2017–18.
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Figure 15:  
main non-electricity sector sources of greenhouse gas emissions (Co2-e) in the 
ACT, 2012–13 to 2017–18.
data sourced from: Environment, Planning and Sustainable Development Directorate

Transport emissions and fuel type

With transport set to contribute 62% of total 
emissions by 2020, the current growth in ACT’s 
transport emissions has important consequences 
for ongoing greenhouse gas reductions in the future. 
Rising transport emissions are the result of growth in 
the number and use of vehicles in the ACT, including 
a rise in diesel-powered vehicles (see section 
5.2 Human settlements – Transport).

Diesel-powered passenger vehicles have increased 
threefold in the ACT, from 4% of total passenger 
vehicles in 2010 to 12% in 2019.26 Diesel engines are 
higher in greenhouse gas emissions than equivalent 
petrol-fuelled cars.27 Studies have also shown that 
the greenhouse gas emissions from diesel cars, utes 
and vans in Australia have risen sharply since 2011, 
effectively cancelling out the cut in pollution from 
new renewable energy replacing some coal plants.28 
The large increase in diesel vehicles is also a concern 
for air quality given their higher emissions of nitrogen 
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oxides and much higher emissions of particulate 
matter (see section 5.3 Air).

Between 2012–13 and 2017–18, the greenhouse gas 
emissions from diesel fuel nearly doubled from 230 
thousand tonnes CO2-e to 395 thousand tonnes, 
driving up the proportional contribution of diesel 
to total transport emissions from 23% to 34% over 
the same period (Figure 16). These figures suggest 
that diesel-powered vehicles are contributing 

29 ACT Government, 2019, ACT Climate Change Strategy 2019–25, ACT Government, Canberra

disproportionally higher greenhouse gas emissions 
compared to petrol vehicles.

To achieve cuts in transport emissions, there will need 
to be a decrease in the number and use of vehicles in 
the ACT, especially diesel-powered vehicles. There will 
also need to be a significant increase in the number 
of electric vehicles, which combined with the use of 
renewable energy for charging, will further reduce 
ACT’s greenhouse gas emissions.29
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Figure 16:  
main sources of transport greenhouse gas emissions (Co2-e) in the ACT by fuel 
type, 2012–13 to 2017–18.
data sourced from: Environment, Planning and Sustainable Development Directorate

Notes: Petrol includes fuels classified as auto gasoline; E10 is regular unleaded petrol blended with 10% ethanol; diesel includes 
fuels classified as automotive diesel oil.

DATA GAPS
• More comprehensive data is required on the 

impacts of climate change on natural ecosystems, 
the urban environment and human health to 
improve knowledge, adaptation and resilience.

• To inform future greenhouse gas emission 
reductions, there will need to be improved data on 
transport emissions, particularly on the specific 
contributions of commercial and private transport 
sectors by fuel types.

• More detailed information is required on the 
ACT’s carbon stocks including by location and 
vegetation community type, as well as changes 
over time due to fire and other disturbances such 
as drought. The ability of natural ecosystems, 
particularly forests, to sequester carbon is vital 
for the mitigation of climate change.
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total footprint 
9 times the size 

of the ACT

ACT’s ecological footprint 2017–18

9x

decrease in 
total footprint 
since 2009–10

11%

of footprint from 
household 

consumption

70%

decrease in per 
capita footprint 
since 2003–04

24%

Waste 2015–16 to 2018–19

resource recovery

70% to 80%

tonnes per capita

2 to 2.6

tonnes produced annually

1 to 1.2 million

inflows to 
reservoirs below 

average for all but 
2 years since 

2001–02

Water

2018–19 inflows 
the lowest since 

records began

decrease in per 
capita water use 

between 2001–02 
and 2017–18

37%

projected renewable 
electricity generation 

by 2020

Electricity

100%

decrease in per capita 
use between 2010–11 

and 2017–18

12%

of all road transport 
from passenger 

vehicles

Transport

82%

of trips taken 
are by car

78%

increase in 
diesel vehicles 
between 2010 

and 2019

12%

car

travel
to work:

80%

8%

5%

of passenger 
vehicles are hybrid 

and electric cars

1%

public 
transport

cycling

3%  walking

Human settlements in the ACT
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Indicator assessment

Indicator Status Condition Trend data quality

HS1: ACT’s 
ecological 
footprint

The ACT’s ecological footprint is over 9 times the size of the 
land area of the ACT showing that current resource use is 
unsustainable. Although the ecological footprint is decreasing 
over time, particularly with the growth in renewable electricity, 
significant further cuts are required. Households are responsible 
for 70% of the ACT’s footprint; consequently, decreases in 
community resource consumption will greatly reduce both the 
ecological and carbon footprints for the ACT.

Poor    

High

HS2: energy 
consumption 
and generation

Due to lack of data, this assessment is limited to electricity 
consumption and generation. ACT’s electricity consumption 
has remained stable, despite population growth, reflecting an 
ongoing decline in per capita usage. The share of renewable 
electricity generation has increased significantly and is 
forecast to reach 100% in 2020. 

Good

electricity 
only


electricity  

only

  
High: 

electricity

  
Low: all 

other fuels

HS3: Solid waste 
generation and 
management

The lack of comprehensive and consistent waste data, and high 
annual variations in waste produced, makes it difficult to assess 
the status of waste in the ACT. There are no apparent trends 
indicating long-term changes in the total amount of waste 
generated, recovered or landfilled. However, the annual resource 
recovery rate is generally good at around 70% to 75% of the total 
waste generated, although this has not improved over the last 10 
years. Municipal solid waste accounts for the highest proportion 
of waste sent to landfill and its generation appears to be stable 
despite the annual population increase in the ACT.

Fair    

moderate

HS4: Transport The ACT community maintains a high dependence on cars for 
transport with the number of registered vehicles and their usage 
increasing. Cars are used for around 80% of all trips undertaken 
including commuting to work. Public transport, cycling and 
walking only represent 16% of all travel to work, although 
public transport use has increased over recent years. Car use 
contributes to air pollution and greenhouse gases, and has 
significantly increased road congestion in the ACT. Only 1% of 
vehicles in the ACT are electric or hybrid.

Poor    

High

HS5: Water 
resources

ACT’s water resources continue to be affected by a long-term 
period of mostly dry conditions. In 2018–19, total inflows to the 
ACT’s 4 drinking supply reservoirs was 32 gigalitres, the lowest 
since records began in 1912, and 86% below the long-term average. 
At the end of June 2019, the ACT’s 4 reservoirs were holding just 
57% of the total ACT storage capacity. Over the past 10 years, only 
12–17% of the total wastewater produced is recycled in the ACT.

Poor    

High

HS6: Water 
consumption

The ACT and Queanbeyan’s total water consumption has remained 
fairly consistent since 2012–13 at around 50,000 megalitres 
annually despite population growth. Between 2001–02 and 2017–18, 
residential per capita water use dropped from 124 kilolitres per 
year to 78 kilolitres litres per year, a decrease of around 37%. 
Residential supply is responsible for most of the water use in the 
ACT, accounting for around 60% of the total supplied annually.

Good  High

Indicator assessment legend

Condition
 Good  =  Environmental condition is healthy across the ACT, oR pressure likely 

to have negligible impact on environmental condition/human health.

 Fair  =  Environmental condition is neither positive or negative and may be 
variable across the ACT, OR pressure likely to have limited impact on 
environmental condition/human health.

 Poor  =  Environmental condition is under significant stress, OR pressure likely 
to have significant impact on environmental condition/ human health.

 Unknown  =  Data is insufficient to make an assessment of status and trends.

 NA  =  Assessments of status, trends and data quality are not appropriate 
for the indicator.

Trend
	   Improving

	 	 	Deteriorating

	  Stable

	  Unclear

NA =   Assessments of status, trends 
and data quality are not 
appropriate for the indicator.

data quality
   High  = Adequate high-quality evidence and high level of consensus

   moderate  = Limited evidence or limited consensus

   Low  = Evidence and consensus too low to make an assessment

   NA  = Assessments of status, trends and data quality are not 
appropriate for the indicator.
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Key actions
That the ACT Government:

ACTION 1: promote and support sustainable household consumption to further decrease the ACT’s 
ecological footprint.

ACTION 2: encourage the development and uptake of distributed energy storage and microgrid technology 
in domestic, commercial and government buildings and infrastructure to ensure energy supply is 
sufficient to meet the likely increased demands of the ACT’s growing population and periods of high 
usage due to climate change.

ACTION 3: develop strategies to move toward a circular economy to improve waste recovery rates and reduce 
resource consumption and waste to landfill.

ACTION 4: develop strategies to improve the uptake of public transport and active travel, including increasing 
cycling participation across gender and age groups.

ACTION 5: provide incentives to encourage the purchase of electric and hybrid vehicles, and reduce the 
purchase of diesel powered vehicles.

ACTION 6: identify opportunities to develop water–sensitive urban design across new and existing urban 
areas. This urban design should incorporate integrated water cycle management to enable the 
capture and use of stormwater, and create habitat for ACT’s biodiversity.

ACTION 7: increase wastewater recycling and use across the ACT for non-potable water needs.

main findings
Population

In 2018, the ACT’s population was approximately 423,000.

In the 10-year period between 2008 and 2018 the 
population grew by approximately 72,000 people, 
an average annual increase 1.7% per year.

Districts with the highest population include Belconnen 
(24%), Tuggeranong (21%), Central Canberra (20%) and 
Gungahlin (18%).

Gungahlin experienced the highest population growth, 
accounting for over 50% of total growth over the decade 
to 2016. Belconnen and North Canberra both grew by 
around 11,000 people over the same period.

The ACT’s population is projected to increase to around 
589,000 people by 2041.

Population growth will increase current pressures on the 
ACT’s environment.

Footprint
In 2017–18, the total ecological footprint for the ACT 
was around 2.12 million hectares. This is over nine times 
the size of the ACT and shows that current resource use 
is unsustainable.

The ACT’s ecological footprint has consequences for areas 
of Australia and overseas that provide the resources, 
goods and services consumed by the ACT community.

Since 2009–10, the total ACT ecological footprint has 
decreased by nearly 11%.

In 2017–18, the per capita footprint was 5.24 hectares, 
a decrease of nearly a quarter since 2003–04. The ACT’s 
per capita ecological footprint is now equivalent to that 
for the average Australian.

Since 2009–10, the total carbon footprint decreased by 
over 20% and the per capita carbon footprint by 34%. 
The per capita ACT carbon footprint is now 11% lower 
than that of Australia.

Household final consumption of goods and services is 
responsible for 70% of the ACT’s ecological footprint.

ACT’s ecological footprint is dominated by land 
disturbance from the pasture required for animal 
products. However, in per capita terms, the area of land 
disturbance from pasture requirements decreased by 
23% between 2003–04 and 2017–18.

Land disturbance from emissions declined by one-third 
between 2003–04 and 2017–18 reflecting the ACT’s 
growing renewable electricity supply.

Impacts from food expenditure accounted for 50% of 
the ACT’s total ecological footprint in 2017–18.

Expenditure on mobility accounted for 25% of the 
total carbon footprint in 2017–18 compared to 19% 
in 2003–04. Transport will likely become the highest 
contributor to the ACT’s carbon footprint in the future.
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energy
Data on the ACT’s energy use is not sufficient to enable 
a comprehensive assessment of the ACT’s energy 
generation and consumption. This includes a lack of 
data on energy consumption for fuel types other than 
electricity, and the consumption of energy by sector.

Electricity demand in the ACT is stable, despite 
population growth.

Electricity consumption per capita decreased by 
12% between 2010–11 and 2017–18.

The ACT’s total renewable electricity generation 
increased significantly between 2015–16 and 2017–18, 
rising from 20% to nearly 50% of electricity generated.

Predicted renewable electricity generation for the 
period 2018–19 to 2020–21 shows that the ACT is 
forecast to reach 100% in 2020.

The ACT will be the first jurisdiction in Australia and 
the eighth jurisdiction globally, to procure renewable 
generation equivalent to 100% of its consumption.

Wind farms supply the majority of the ACT’s 
renewable electricity.

Wind farm generation significantly increased from 
7% in 2016–17 to over 50% in 2018–19, and will supply 
over 70% of total renewable electricity in 2019–20 
and 2020–21.

Rooftop solar photovoltaic generation continues to 
be installed in the ACT and has increased its share of 
renewable electricity generation in recent years.

The only renewable electricity generated in the ACT 
comes from solar farm and rooftop solar generation.

Waste
Waste data currently excludes waste exported outside 
the ACT. This means that the data reported understates 
the actual volume of waste sent to landfill.

Total waste generation, waste to landfill and resources 
recovered are highly variable in the ACT with changes 
mostly occurring in response to specific activity from 
the construction and demolition sector (including the 
Mr Fluffy program) as well as increases in garden waste.

The annual total waste generated in the ACT 
between 2009–10 and 2018–19 ranged from 816,000 to 
1.2 million tonnes, with no consistent trend over time.

Between 2009–10 and 2018–19, annual landfill per capita 
ranged from 0.5 to 1.1 tonnes per person, resources 
recovered from 1.2 to 2 tonnes per person, and total 
waste between 2 and 2.6 tonnes per person with no 
consistent trend over time.

Resource recovery is generally much higher than waste 
sent to landfill, with most years recording a resource 
recovery rate of 70% or higher.

Annual resource recovery in the ACT has plateaued 
to around 70% to 75% of the total waste generated or 
0.55 tonnes per person (excluding the Mr Fluffy program).

Waste from the Mr Fluffy program accounted for 
40% (202,000 tonnes) of the total waste sent to 
landfill in 2016–17. This declined to 5% (12,000 tonnes) 
in 2018–19 with the majority of the program completed.

Excluding the Mr Fluffy program, between 2016–17 
and 2018–19, municipal solid waste accounted for 
the highest proportion of the annual total waste sent 
to landfill (between 39% and 49%), closely followed 
by commercial and industrial waste (between 35% 
and 47%). Construction and demolition waste varied 
widely over the period, from 25% of the total waste 
sent to landfill in 2016–17, to only 6% and 9% in the 
following years.

Total municipal solid waste generation appears to be 
stable despite the annual population increase in the ACT. 
This may indicate improved recycling behaviours  
and/or changes in the consumption of goods and 
services leading to a decline in waste per person.

During the reporting period, ACT was found to comply 
with the National Environment Protection Measures 
related to waste management (includes the Movement 
of Controlled Waste between States and Territories, and 
Used Packaging Materials).

Transport
Private vehicle use

The ACT community is highly dependent on cars which 
are used for 78% of all trips undertaken. Public transport 
is only used for 4% of trips and cycling only 2%.

Although the most common purpose for car travel was 
work related, cars are the main transport choice for a 
range of daily activities.

Cars were used for over 80% of travel to work with most 
commuting undertaken with the driver as the sole vehicle 
occupant. Public transport was used for only 8% of 
travel to work, cycling 5% and walking 3%. There was 
little change in travel-to-work transport modes between 
2011 and 2016.

The number of registered vehicles in the ACT has 
grown from around 253,000 vehicles in 2010 to 304,000 
in 2018, an increase of 20%. Passenger vehicles were 
responsible for 84% of total vehicle registrations and 
light commercial vehicles 10%.

Vehicle usage is increasing in the ACT. In 2018, ACT’s 
registered vehicles travelled nearly 3,900 million 
kilometres, with passenger vehicles responsible for 
82% of the total kilometres travelled. The next most 
common category was light commercial vehicles 
accounting for 13% of kilometres travelled.
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Private vehicle use (continued)

Between 2002 and 2017, daily commute times increased 
by 65% in the ACT, the highest of any Australian city. The 
ACT’s mean daily commute time in 2017 was 52 minutes, 
which means that the ACT’s commute times are 
approaching those recorded in other Australian cities.

In 2019, 86% of registered passenger vehicles were 
fuelled by petrol making it the dominant fuel type in 
the ACT.

Diesel fuelled 12% of vehicles in 2019, a threefold 
increase since 2010. The large increase in diesel 
vehicles is of concern given their increased impact on air 
pollution, especially particulate matter emissions.

Hybrid and electric cars only make up 1% of the total 
passenger vehicles in the ACT but, in terms of vehicle 
numbers, have increased from around 150 in 2010 to 
nearly 2,900 in 2019. The ACT, along with South Australia, 
have the highest number of electric car purchases in 
Australia, with 21 electric cars per 10,000 vehicles sold.

Public transport and active travel

Public transport use has been increasing in recent 
years, growing from 17.6 million boardings annually 
(45 boardings per capita) in 2014–15 to 20.1 million 
(48 per capita) in 2018–19.

The 2018–19 figures include nearly 878,000 light 
rail boardings in just over two months between its 
commencement on 20 April 2019 and 30 June 2019.

Cycling is highly variable across the ACT with the Civic 
area having a significantly higher uptake of cycling, likely 
due to a flatter terrain and shorter distances to work and 
study centres.

Between 2011 and 2019, cycling participation in the ACT 
was higher than the national average. Despite this, there 
are wide variations in year-to-year cycling participation 
and a statistically significant decline in ACT’s weekly 
cycling participation between 2017 and 2019.

In 2019, the ACT had some 3,100 km of shared paths and 
some 600 km of on-road cycling facilities. Given the high 
level of cycling infrastructure in the ACT, there is much 
scope for improving cycling participation, including 
across gender and age groups.

Water resources and consumption
Water resources

During 2018–19, total inflow to the ACT’s four reservoirs 
was 32 gigalitres, the lowest since records began in 1912, 
and 86% below the long-term average.

ACT’s water resources are being affected by a long-term 
period of mostly dry conditions.

Water availability has declined significantly in the ACT 
with mean storage volumes around 40% below the 
long-term average for the past 20 years.

Between 2001–02 and 2018–19, total inflows to the ACT’s 
four reservoirs were below the long-term average for all 
but two years.

At the end of June 2019, the ACT’s four reservoirs were 
holding just 57% (157 gigalitres) of the total ACT storage 
capacity. This is despite the enlargement of the Cotter 
Dam in 2013 which increased the ACT’s water storage by 
72 gigalitres.

Without the increase to the Cotter Dam, the combined 
ACT storages would have dropped to around 30% 
of their total capacity – similar to levels during the 
Millennium Drought.

Between 2009–10 and 2018–19, there was little variation 
in the ACT’s wastewater recycling with volumes 
remaining around 4,000 megalitres to 4,500 megalitres, 
representing around 12% to 17% of the ACT’s total 
wastewater produced.

The majority of the ACT’s treated wastewater 
is discharged into the Molonglo River providing 
environmental flows, protecting riverine ecosystems 
and providing for downstream use.

Potable water consumption

The ACT and Queanbeyan’s total water consumption 
has remained fairly consistent since 2012–13 at around 
50,000 megalitres annually, despite increases in the 
population serviced.

Water usage in 2017–18 was 54,000 megalitres, the 
highest volume over the past 10 years. This increase has 
been driven by hotter and drier weather conditions and 
is not necessarily indicative of an increasing trend in 
water usage.

Between 2001–02 and 2017–18, residential per capita 
water use dropped from 124 kilolitres per year to 
78 kilolitres per year, a decrease of around 37%.

The ACT uses over 90% of the water supplied, with 
Queanbeyan using around 8%.

Residential supply accounts for around 60% of the total 
water supplied annually, this has remained consistent 
since 2008–09.

Most gains in water use efficiency can be made at the 
household level.
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INTRODUCTION
This section provides an assessment of 
the pressures on the environment from 
human settlement activities in the ACT. 
The following indicators are assessed:

• HS1: ACT’s ecological footprint

• HS2: Energy consumption and 
generation

• HS3: Solid waste generation and 
management

• HS4: Transport

• HS5: Water resources

• HS6: Water consumption

A range of human settlement activities impact on the 
environment. The use of energy (including transport 
energy) and water, as well as the consumption 
of goods and services, place pressure on the 
environment through demands on resources and 
waste generation.

Population is a key driver of environmental pressure 
from human settlement activities. As the population 
increases, so does the demand for energy and 
resources, the amount of waste generated, and 
the need for land development for infrastructure, 
housing, and energy production.

Consequently, everyday decisions made by the 
community are critical to reducing human settlement 
pressures on the environment. For example, 
minimising vehicle use, increasing water and energy 
efficiency in the home, reducing the consumption 
of goods, choosing products that are better for the 
environment, and improving recycling and reuse.

The consumption of fuels and the generation of 
waste are also the major source of air pollution and 
greenhouse gas emissions in the ACT. Information 
on air quality can be found in section 5.3 Air, and 
information on and greenhouse gas emissions can 
be found in section 5.1 Climate Change.

DATA TRENDS
ACT’s population
This section discusses changes in the ACT’s 
population. For information on population density 
and the impacts of population growth on the ACT’s 
land use, see section 5.4 Land.

Whilst population growth is a critical driver and 
indicator of environmental pressure and change, this 
report does not include a condition assessment of 
population change. However, it is important to include 
population data to understand changes in many of the 
indicators used for this report.

Environmental pressures are exacerbated by a 
growing population as it increases the demand 
for energy, transport, resources such as water, 
and a range of goods and services. This leads to 
land use change for food production, housing and 
other infrastructure, and more waste going back 
into the environment. Such changes can lead to 
direct impacts on the environment through the 
loss of vegetation and biodiversity, increased 
water extraction and degradation of water quality, 
increased air pollution and greenhouse gas 
emissions, and increased land and water impacts 
from waste.

Although a growing population generally results in 
increases in environmental pressures, this can be 
minimised by improving sustainability through energy 
and resource use efficiencies, and by reducing waste 
through improved recycling and reuse.
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Population growth in the ACT

In 2018, the ACT’s population was approximately 
423,000 (Figure 1). The ACT has experienced strong 
and sustained population growth – in the 10-year 
period between 2008 and 2018 the population grew 
by approximately 72,000 people, an average annual 
increase of 7,200 or 1.7% per year. The average 
annual increase over the 10-year period was variable, 
driven by a combination of factors including natural 
increase, retention of people of a diversity of ages, 
and immigration from overseas and interstate.

The ACT’s 2016 population share by district is shown 
in Figure 2. Districts with the highest population 
include Belconnen (24%), Tuggeranong (21%), Central 
Canberra (20%) and Gungahlin (18%).

1 Australian Bureau of Statistics (ABS), 2019, 3101.0 Australian Demographic Statistics, March 2019, ABS,Canberra

Areas of the ACT experiencing the highest population 
growth include Gungahlin which accounted for over 
50% (around 39,000 people) of the total growth 
over the decade to 2016, and Belconnen and North 
Canberra which both grew by around 11,000 people 
over the decade. Other growth areas included 
Molonglo and South Canberra with both adding 
around 4,000 people, and Woden Valley increasing 
by 2,800 people. Tuggeranong recorded a population 
decline of nearly 2,000 people over the 10-year period.

The ACT’s population is projected to increase to 
around 589,000 people by 2041. This will increase 
pressures on the ACT’s environment and will require 
effective sustainability and land use measures to 
minimise the impacts of such growth.
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Figure 1:  
ACT estimated resident population 2008–2018 (as at 31 december) and projected 
population in 2041.
data sourced from: Australian Bureau of Statistics1 and Environment, Planning and Sustainable Development Directorate.

130

05
 IN

d
IC

AT
o

R
S

, C
o

N
d

IT
Io

N
 A

N
d

 T
R

e
N

d
S

 



ACT State of the Environment  |  2019 Report

Figure 2:  
ACT 2016 – population share by district
Source: Environment, Planning and Sustainable Development Directorate, 2018, Planning Strategy 2018, ACT Government, Canberra.
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HS1: ACT’s ecological footprint
Estimates of the ACT’s ecological footprint have 
been provided for the four previous ACT State of 
the Environment reports. An ecological footprint 
assesses impacts in terms of the Australian land 
area (in hectares) needed to support a population. 
This comprises the land for agriculture, forestry, built 
environments and water required to provide a range 
of resources, and all goods and services. A footprint 
also includes a general estimate for the land deemed 
to be disturbed by the greenhouse gas emissions 
arising from the population’s resource use and 
consumption of goods and services.

Changes in the ecological footprint are an overall 
measure of the effect our daily activities and resource 
consumption have on the environment. While the 
size of the total footprint is influenced by increasing 
population and changes to industry, individual 
behaviours can also affect sustainability. Actions to 
minimise resource use and waste can help to reduce 
the ACT’s ecological footprint.

The ecological footprint used for this report uses 
a land disturbance approach. This is a different 
assessment from the footprints reported in 
previous ACT State of the Environment reports. It is 
based on areas of land use which are weighted by 
disturbance factors to account for how transformed 
each land type is from a pristine state. In addition, 
the calculation of an emissions land component is 
included. The emissions land component converts the 
total greenhouse gas emissions to a disturbed land 
area and is calculated from a full carbon footprint.

The change in methodology means that results 
from the current ecological footprint assessment 
cannot be compared with previous reporting periods. 
However, the new methodology has been applied to 
previous years’ data to provide an assessment of 
changes to the ACT’s footprint over time.

The ACT’s environmental footprint has been 
calculated for 2003–04, 2009–10, 2015–16 
and 2017–18. For the carbon footprint, the amount 
of greenhouse gas stored in the ACT’s ecosystems is 
included in all calculations.

ACT’s total ecological footprint

In 2017–18, the total ecological footprint for the ACT 
was around 2.19 million hectares, Figure 3). This is 
over nine times the size of the ACT and means that 
at current consumption levels, we need an area nine 
times the size of the ACT to provide the resources, 
goods and services we use, and to regulate our 
pollution. It is clear that our current resource use 
is unsustainable, placing enormous stress on the 
earth’s natural ecosystems. It is also evident that 
the ACT’s ecological footprint has consequences for 
areas of Australia and overseas that provide the wide 
range of resources, goods and services consumed by 
the ACT community.

The ACT total footprint peaked in 2009–10 at just 
under 2.45 million hectares. Since then, the footprint 
has decreased by nearly 11% despite population 
growth of over 16% over the same period. This is 
due to the significant decrease in ACT’s per capita 
footprint which has fallen by nearly a quarter from 
6.9 hectares per person in 2003–04 to 5.24 hectares 
in 2017–18 (Figure 4). The decrease means that ACT’s 
per capita footprint is now equivalent to that for 
Australia, having been higher for 2003–04, 2009–10 
and 2015–16.
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Figure 3:  
ACT total ecological footprint (disturbance), 2003–04 to 2017–18.
Source: Commissioner for Sustainability and the Environment
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Figure 4:  
ACT and Australian per capita ecological footprint (disturbance), 2003–04 to 2017–18.
Source: Commissioner for Sustainability and the Environment
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ACT’s carbon footprint

The total carbon footprint of the ACT population was 
approximately 5.93 million tonnes carbon dioxide 
equivalent (CO2-e) in 2017–18 (Figure 5). This is a 
decrease of over 20% from a peak of 7.45 million 
tonnes CO2-e in 2009–10. This decrease has occurred 
despite continued population growth in the ACT over 
the period, and is a result of a significant decrease in 

the per capita carbon footprint. The per capita carbon 
footprint for the ACT fell from 21.5 tonnes CO2-e 
in 2003–04 to 14.2 in 2017–18, a reduction of around 
34% (Figure 6). The per capita ACT carbon footprint 
was 7.5% higher than the per capita Australian 
footprint in 2003–04, but is now 11% lower than 
that of Australia.
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Figure 5:  
ACT total carbon footprint (disturbance), 2003–04 to 2017–18.
Source: Commissioner for Sustainability and the Environment
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Figure 6:  
ACT and Australian per capita carbon footprint (disturbance), 2003–04 to 2017–18.
Source: Commissioner for Sustainability and the Environment 
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Components of the ACT’s ecological footprint

2 Household final consumption consists of goods and services households buy directly to support their day-to-day lives.

Household final consumption2 is responsible for most 
(around 70%) of the ACT’s ecological footprint for all 
years assessed (Figure 7). This shows the importance 
of changing community behaviour to minimise 

resource consumption and waste. Education and 
awareness-raising on sustainable consumption 
is imperative to reduce components of both the 
ecological and carbon footprints for the ACT.
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Figure 7:  
Final demand contributions to the ACT ecological footprint (disturbance), 
2003–04 to 2017–18.
Source: Commissioner for Sustainability and the Environment

Notes: Household final consumption consists of goods and services households buy directly to support their day-to-day lives; Other 
final demand comprises private and government final consumption, private and government gross fixed capital formation, changes 
in inventories (stocks), and exports.

ACT’s ecological footprint is dominated by land 
disturbance as a result of the large land area required 
for pasture to produce products such as meat, milk 
and fibre (Figure 8). The pasture required to meet 
the ACT’s demand for such products accounted for 
around 70% of the per capita footprint for each year 
assessed. However, the area of land disturbance 
from pasture requirements has decreased by around 
23% from 4.8 hectares per capita in 2003–04, to 3.7 
hectares in 2017–18.

The next highest component of the ACT’s footprint 
was emissions land which was responsible for around 
20% of the land disturbance for each year assessed. 
The per capita area of disturbance from emissions 
land has also significantly declined in the ACT, from 
1.5 hectares per capita in 2003–04 to around one 
hectare in 2017–18, a decrease of around one-third. 
The falling contribution from emissions land reflects 
the ACT’s growing renewable electricity supply.

Other components have a relatively small 
contribution to the per capita land disturbance 
footprint and show little change over time. These 
include disturbances from dry cropland (around 4% 
of the per capita footprint for all assessed years), 
forestry (around 2%) and the built environment 
(around 1%). Results for the built environment 
again reflects just how little of the ACT’s per capita 
ecological footprint is contained within the ACT.
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Figure 8:  
ACT ecological footprint (disturbance) components per capita, 2003–04 to 2017–18.
Source: Commissioner for Sustainability and the Environment

ACT’s ecological footprint by expenditure

Ecological footprint calculations can also be 
considered by consumption category. This can help 
guide community action and government policy aimed 
at reducing the ACT’s footprint. The consumption 
categories are food, shelter, energy use, mobility, 
goods, services and other. All flow-on impacts are 
included within each category. For example, the 
land required to grow wheat and the energy used 
to harvest the wheat is all included within the food 
category. The services category covers a large 
number of services, including telecommunications, 
finance, medicine, entertainment and government.

The provision of food dominates most ecological 
footprints due to the extensive land required for the 
average diet. Food expenditure accounted for around 
50% of the ACT’s total footprint for all years assessed 
with no evident trend (Figure 9). Selecting more 
locally-produced and alternative sources of protein 
with lower footprints could substantially reduce the 
overall footprint of the ACT.

Services was the next highest contributor to the 
footprint at around 20% for all years assessed, again 
with no clear trend.

Goods decreased from 269,000 hectares (11% of 
the total footprint) in 2009–10, to around 186,000 
hectares (8% of the total footprint) in 2017–18. The 
contribution from goods is falling as expenditure 
patterns shift further towards services.

Energy use has also decreased from 6% to 4% 
of the total footprint reflecting the growth in 
renewable energy.
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Figure 9:  
ACT total environmental footprint by expenditure group, 2003–04 to 2017–18.
Source: Commissioner for Sustainability and the Environment

For carbon footprints, the expenditure groups have a 
much more even contribution with services, mobility 
and food all making substantial contributions to the 
ACT’s carbon footprint.

There has been a notable decrease in the carbon 
footprint from energy due to the increase of 
renewable electricity in the ACT. The energy footprint 
fell from around 1.75 million tonnes CO2-e (23% of the 
total carbon footprint) in 2009–10, to around 900,000 
tonnes CO2-e (15%) in 2017–18 (Figure 10).

In 2017–18, mobility was responsible for 25% of the 
total carbon footprint, rising from 19% in 2002–03. 
However, in terms of total tonnes CO2-e there has 
been little change in mobility since 2009–10 with 
the change in percentage contribution mainly due a 
decreasing energy footprint.

Other changes in the carbon footprint include a 
168,000 tonnes CO2-e (10%) decrease from services 
between 2009–10 and 2017–18, and a 120,000 
tonnes CO2-e (14%) decrease from goods over the 
same period.
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Figure 10:  
ACT total carbon footprint by expenditure group, 2003–04 to 2017–18.
Source: Commissioner for Sustainability and the Environment

drivers of change

The main drivers for changes in the ACT ecological 
footprint include:

• a very slow rate of increase in household final 
consumption since 2008

• a decrease in median household income leading to 
a plateauing of expenditure increases

• a decline in expenditure on components with 
higher footprint intensities

• increases in housing costs contributing to reduced 
expenditure

• increases in the services component of ACT 
household expenditure (health and education 
in particular)

• relatively small increases in household 
greenhouse gas emissions

• increase in renewable electricity reducing the 
energy footprint

• household consumption contributes most to the 
ACT’s total footprint

• private car emissions are now one of the ACT’s 
biggest carbon footprint components and are 
likely to increase with the growth in private vehicle 
use and commuting times, and

• air travel was only responsible for around 3.5% of 
the total 2017–18 carbon footprint, but is growing.

HS2: energy consumption 
and generation
This indicator assesses ACT’s energy use. For 
greenhouse gas emissions and air pollution resulting 
from energy generation and use, see sections 
5.1 Climate change and 5.3 Air.

Energy is central to everyday life for both social 
and economic activity. The level of energy use is 
determined by a range of factors including population 
and economic activity. Another significant driver of 
energy use is climate through increased demand for 
heating and cooling. Consequently, climate change 
will increase energy demand in the future with more 
frequent hot days and heatwave periods although 
this may be partially offset by a reduction in colder 
temperatures (see section 5.1 Climate change).

The environmental impacts of energy use are 
determined by the type of generation. Non-renewable 
energy based on fossil fuels (including transport 
fuels) make significant contributions to greenhouse 
gas emissions and air pollution. They also impact 
on the environment through land use changes (both 
resource extraction and infrastructure requirements) 
that cause habitat loss and degradation of land 
and water, and can require high levels of water 
consumption. Renewable energy such as solar, 
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wind and hydro-electricity have substantially lower 
environmental impacts, particularly for greenhouse 
gas emissions and air pollution, but can still impact 
on the environment through land use change and 
the use of hazardous material for construction and 
maintenance. Hydro-electricity also affects aquatic 
health due to the alteration of river flows.

Regardless of generation type, it is vital to reduce 
energy demand to minimise environmental 
impacts. With the population increasing in the 
ACT, reducing energy usage and improving energy 
efficiency will negate the need for new energy 
generation infrastructure.

With the ACT moving to 100% renewable energy for 
electricity generation, transport will become the 
main focus for further reductions in non-renewable 
energy consumption. Reductions will necessitate an 
increase in the number of electric vehicles, which 
combined with renewable energy for charging, will 
further reduce ACT’s energy consumption impacts. 
In addition, the phasing out of natural gas will also 
be important.

3 Department of the Environment and Energy, 2019, Australian Energy Update 2019, found at https://www.energy.gov.au/
publications/australian-energy-update-2019 (accessed 6 October 2019).

It was not possible to obtain data for the ACT’s 
energy consumption by fuel other than for electricity. 
Consequently, natural gas, petroleum and other 
fuel types are not reported here. It was also not 
possible to obtain data on energy consumption by 
sector. These are key data gaps which prevent a 
comprehensive assessment of the ACT’s energy 
consumption and generation. For example, reporting 
on electricity alone excludes the contributions of 
oil and petroleum fuels which have been shown to 
account for the majority of energy consumption in 
most Australian jurisdictions.3

electricity consumption

Total electricity demand for the ACT and use per 
capita is shown in Figure 11. Electricity demand in the 
ACT is relatively stable, despite population growth. 
This is due to reductions in electricity consumption 
per capita which decreased by 12% between 2010–11 
and 2017–18. This decrease is likely due to a stronger 
focus on energy efficiency such as the uptake of 
energy efficient appliances, as well as general efforts 
to moderate electricity consumption and consumer 
response to price rises.
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Figure 11:  
ACT total and per capita electricity demand, 2010–11 to 2017–18.
data sourced from: Environment, Planning and Sustainable Development Directorate.
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Renewable electricity generation

4 Environment and Planning Directorate, 2016, Canberra 100% Renewable: Leading Innovation with 100% Renewable Energy 
by 2020, ACT Government, Canberra, found at https://www.environment.act.gov.au/__data/assets/pdf_file/0007/987991/100-
Renewal-Energy-Tri-fold-ACCESS.pdf

5 Cass, D., 2019, Class ACT. How the Australian Capital Territory Became a Global Energy Leader, The Australia Institute, Canberra, 
found at https://www.tai.org.au/sites/default/files/P708%20Class%20ACT%20%5BWEB%5D_0.pdf (accessed 6 October 2019).

6 Cass, D., 2019, Class ACT. How the Australian Capital Territory Became a Global Energy Leader, The Australia Institute, Canberra, 
found at https://www.tai.org.au/sites/default/files/P708%20Class%20ACT%20%5BWEB%5D_0.pdf (accessed 6 October 2019).

The ACT’s total renewable electricity generation 
significantly increased between 2015–16 
and 2017–18, rising from 20% to nearly 50% of 
electricity generated (Figure 12). Predicted renewable 
electricity generation for the period 2018–19 
to 2020–21 shows that the ACT is forecast to reach 
100% in 2020. This significant achievement means 
that the ACT Government’s renewable electricity 
consumption target of 100% by 2020 will be met.4 It 
also means that the ACT will be the first jurisdiction 
in Australia, and the eighth jurisdiction globally with 
a population over 100,000, to achieve the transition 
from an electricity supply based largely on fossil 
fuels to procuring renewable generation equivalent to 
100% of its consumption.5 In addition, the ACT will be 
the first jurisdiction outside Europe to achieve 100% 
renewable electricity.

HoW doeS THe ACT’S ReNeWABLe 
eLeCTRICITy PRoGRAm WoRK?

Although the ACT will shortly reach 100% 
renewable electricity, it remains connected to 
the national electricity grid. This means that 
the ACT still receives electricity generated 
from non-renewable sources which may be 
consumed at any time. However, the ACT has 
purchased enough renewable energy to meet 
its electricity needs. This renewable electricity 
is available to the national grid and is used 
in other parts of Australia, offsetting the 
non-renewable energy consumed in the ACT. 
This is a system used by most of the European 
jurisdictions that have moved to 100% 
renewables.6 The system also allows the ACT to 
keep using the national grid which is important 
during periods of high demand.

The ACT’s renewable energy was purchased 
using what is known as a reverse auction, 
where companies were invited to bid to supply 
renewable energy at the lowest price for the 
ACT. This has resulted in the development of 
new renewable energy generation.

Ideally, all electricity should come directly 
from renewable sources where possible. 
However, this would be difficult for the ACT and 
other jurisdictions to achieve where sufficient 
generation opportunities are not available. 
Consequently, supplying renewable electricity 
into the national grid is an effective means 
to achieving 100% renewable electricity, 
and to reduce the impacts of energy use on 
the environment.
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Figure 12:  
Total renewable electricity generation for the ACT, 2010–11 to 2017–18, and 
projected renewable generation for 2018–19 to 2020–21.
data sourced from: Environment, Planning and Sustainable Development Directorate.

Wind farms supply the majority of the ACT’s 
renewable electricity. Wind farm generation 
significantly increased from 7% in 2016–17 to over 
50% in 2018–19, and will supply over 70% of total 
renewable electricity in 2019–20 and 2020–21 (Figure 
13). The second largest renewable electricity source 
for the ACT comes from the ACT Government’s 
mandatory contribution to the national renewable 
energy target. This accounts for around 20% of 
ACT’s renewable electricity and has remained fairly 
consistent, increasing by around 1% per year.

Solar farm and rooftop solar generation each account 
for 3% of the current renewable electricity. Rooftop 
solar PV generation continues to be installed in 
the ACT, and despite the large increases in other 
generation, has increased its share of renewable 
electricity generation in recent years.

The location of the ACT’s wind and solar farms 
supplying the National Electricity Market are shown in 
(Figure 14). The only renewable electricity generated 
in the ACT comes from solar farm and rooftop solar 
generation. The bulk of the power from wind farms 
and the national renewable energy target are sourced 
from outside the ACT. There are currently five wind 
farms, one in South Australia, two in Victoria, and two 
in NSW.
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Figure 13:  
Sources of renewable electricity generation for the ACT, 2016–17 to 2020–21.
Data sourced from: Environment, Planning and Sustainable Development Directorate.

Notes: Figures for 2020–21 are predicted only. Share of national Renewable Energy Target is the component paid for by ACT 
electricity consumers as part of their normal electricity bills. Greenpower purchases is the total amount of Greenpower purchased 
by all ACT electricity consumers.

Figure 14:  
Location of the ACT’s wind and solar farms supplying the National Electricity Market
Source: Environment, Planning and Sustainable Development Directorate, 2016, Canberra 100% Renewable: Leading Innovation with 
100% Renewable Energy by 2020, ACT Government, Canberra.
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HS3: Solid waste generation and management
The generation of waste places pressure on the 
environment, requiring land for its disposal, and 
ongoing management to prevent contamination and 
pollution. Waste can also have adverse impacts on 
human health and the liveability of our environment. 
Depending upon the way it is managed, waste 
can have a number of different environmental 
impacts including:

• land use change and pollution leading to the 
degradation of ecosystems and biodiversity loss

• increased greenhouse gas emissions

• contamination and pollution of soils, groundwater 
and waterways

• presence of hazardous substances

• impacts on human health and amenity, and

• increased demands on resources required to 
dispose of and recycle waste.

The amount of waste generated is not only 
determined by population, but also the level of 
consumption of material resources and manufactured 
goods. Increased consumption has significant 
consequences for the environment and for resource 
demand and depletion, particularly outside the 
ACT where goods and materials are sourced and 
manufactured. Waste is also highly influenced by 
the level of activity in the commercial, industrial, 
construction and demolition sectors. Waste is 
produced at all stages in the manufacture of 
products and services, as well as at the end of a 
product’s lifecycle.

When waste is not reused, recycled or used efficiently 
there is an opportunity lost, as the material can 
no longer be used to contribute to the economy. 
Recycling waste also reduces the demand for 
resource extraction, and conserves energy and 
water compared to manufacturing products from 
raw materials.

A large proportion of waste in the ACT comes from 
construction and demolition activities. Poor planning 
in design and assembly can lead to inefficient use of 
resources in manufacturing or construction, leading 
to unnecessary material waste. The management 
of such waste can be an economic burden which 
is passed on down the supply chain of products, 
increasing the price to the consumer. In the case 
of construction, poor design can not only create 
unnecessary material waste, but also a legacy of 
inefficiency throughout a building’s life.

Waste generated in Queanbeyan is processed at ACT 
recycling facilities and deposited in ACT landfills. 
Consequently, the waste data reported here includes 
both the ACT and Queanbeyan. Waste data also 
currently excludes waste taken to landfill outside the 
ACT. This means that the data reported understates 
the actual volume of waste sent to landfill. The waste 
activity management system that is currently being 
implemented by the ACT Government will capture this 
data which is expected to be available in the 2019–20 
financial year.

Wind Farm. Source: Environment, Planning and Sustainable Development Directorate.
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Total waste generation and resource recovery

The annual total waste generated in the ACT 
between 2009–10 and 2018–19 ranged from 816,000 
to 1.2 million tonnes, with no consistent trend 
over time (Figure 15). Waste to landfill ranged from 
21% (256,000 tonnes) to 49% (511,000 tonnes), and 
resources recovered ranged from 51% (534,000 
tonnes) to 79% (957,000 tonnes). Despite this 
variation, it is clear that resource recovery is 
generally much higher than waste sent to landfill 
with most years recording a resource recovery rate 
of 70% or higher.

Total waste generation, waste to landfill and resources 
recovered are highly variable in the ACT with changes 
mostly occurring in response to specific activity 
from the construction and demolition sector and 
increases in garden waste. These waste types are also 
responsible for most of the resource recovery in the 
ACT; for example in 2018–19 waste from these sources 
represented 85% of the total tonnes recovered.

The resource recovery rate in recent years has been 
impacted by the Mr Fluffy program which involves the 
buyback and demolition of houses containing loose 
fill asbestos. By 2018–19, the impact was lower than 
the previous three years, with the majority of the 
program completed.

Excluding waste from the Mr Fluffy program, resource 
recovery in the ACT has plateaued to around 70% to 
75% of the total waste generated.

The highest percentage of resources recovered was 
79% in 2018–19, due to an increase in construction 
and demolition materials as well as green waste. 
The lowest percentage of resource recovery occurred 
in 2016–17, with only 51% recovered. This low rate 
was the result of an increase in waste to landfill from 
asbestos-contaminated waste from the Currong 
apartments, and contaminated waste from a leachate 
dam excavation at Mugga lane landfill.
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Figure 15:  
Waste generation and management in the ACT, 2009–10 to 2018–19.
data sourced from: Transport Canberra and City Services
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Per capita waste generation and management

Waste generation and management per person 
is an important measure for assessing trends in 
waste practices and behaviours. For example, 
results in per capita assessments can demonstrate 
improvements in recycling and consumer awareness, 
as well as improved industry standards in packaging 
practices. Such changes can be masked by total 
waste assessments which are more closely aligned to 
population increases.

Results for per capita resource recovery, landfill 
and total waste also show the same variation in 
response to specific activity from the construction 
and demolition sector. Landfill per capita ranged 
from 0.5 to 1.1 tonnes per person, resources 
recovered from 1.2 to 2 tonnes per person, and total 
waste between 2 and 2.6 tonnes per person with no 
consistent trend over time (Figure 16).

Excluding the Mr Fluffy program, per capita waste to 
landfill has plateaued around 0.55 tonnes per person. 
The 2018–19 result is slightly lower than this trend at 
0.52 tonnes per person due to lower commercial and 
industrial waste to landfill.

Over last few years the resource recovery tonnes per 
person has plateaued around 1.5 to 1.6 tonnes per 
person, except for 2016–17 which was only 1.2 tonnes 
per person. The 2016–17 result was affected by 
a reduction in the recycling of construction and 
demolition waste and the absence of data from a 
major recycler who declined to provide its data. If 
these impacts are excluded, the 2016–17 result is 
estimated to be around 1.5 tonnes per person.

The highest resources recovered per capita was 
in 2018–19 at around 2 tonnes per person. This is 
mainly the result of the increased activity in the 
construction and demolition sector and an increase in 
green waste recovered.
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Figure 16:  
Per capita waste generation and management in the ACT, 2009–10 to 2018–19.
data sourced from: Transport Canberra and City Services
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Waste sent to landfill by sector

Changes in the methodology used to report waste 
in the ACT means that it is not possible to include 
long-term trends for waste by sector in the ACT. 
Consequently, it is only possible to report sector 
contributions from 2016–17.

Waste from the Mr Fluffy program accounted for 40% 
(202,000 tonnes) of the total waste sent to landfill 
in 2016–17. This declined to 26% (90,000 tonnes) 
in 2017–18 and 5% (12,000 tonnes) in 2018–19 with the 
majority of the program already completed.

Sector waste to landfill excluding the Mr Fluffy 
program is shown in Figure 17. Municipal solid waste 
accounts for the highest proportion of the waste 
sent to landfill, closely followed by commercial and 
industrial waste. Over the three years of available 
data, municipal solid waste contributed between 
39% and 49% of the waste sent to landfill; however, 
in terms of tonnes, there was little variation over the 
period. Commercial and industrial waste contributed 

between 35% and 47% of the total waste sent to 
landfill. Construction and demolition waste varied 
widely over the period, from 25% of the total waste 
sent to landfill in 2016–17 to only 6% and 9% in the 
following years. The high amount in 2016–17 was 
from asbestos-contaminated waste from the Currong 
apartments, and contaminated waste from a leachate 
dam excavation at Mugga lane landfill.

Given the short data period, it is not possible to 
determine any trends in sector contributions to 
landfill. However, municipal solid waste appears to 
be stable despite the annual population increase 
in the ACT. This may indicate improved recycling 
behaviours and/or changes in the consumption of 
goods and services leading to a decline in waste per 
person. Construction and demolition waste, and to a 
lesser degree, commercial and industrial waste, are 
more variable and are related to activity changes in 
those sectors.
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Figure 17:  
Waste sent to landfill by sector, 2016–17 to 2018–19.
data sourced from: Transport Canberra and City Services
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Compliance with waste National environment Protection measures

7 National Environment Protection Council (NEPC), 2019, NEPC Annual Report 2017–2018, Canberra, found at http://www.nepc.
gov.au/system/files/resources/1ed358dc-9aee-442f-9821-78ce95bf20a6/files/nepc-annual-report-2017-18.pdf (accessed 
13/10/2019).

There are two National Environment Protection 
Measures (NPEM) related to waste:

• Movement of Controlled Waste between States 
and Territories NPEM: provides a means of 
tracking the movement of controlled waste 
between states and territories to minimise the 
potential for adverse impacts associated with the 
movement of controlled waste on human health 
and the environment.

• Used Packaging Materials NEPM: aims to reduce 
environmental degradation arising from the 
disposal of used packaging and to conserve 
virgin materials.

The ACT must report compliance with these measures 
to the National Environment Protection Council. 
During the reporting period, ACT was found to comply 
with both waste NEPMs.7

For the Used Packaging Materials NEPM, the ACT 
previously met this obligation under the Waste 
Minimisation (Used Packaging Materials Industry 
Waste Reduction Plan). This was repealed on 
30 June 2017 when the Waste Management and 
Resource Recovery Act 2016 commenced. The Used 
Packaging Materials Industry Waste Reduction 
Plan was not replaced until 30 June 2019, when the 
used packaging material compliance measure was 
reinstated. Development is currently underway to 
ensure the ACT meets its obligations under the Used 
Packaging Materials NEPM.

HS4: Transport
This section assesses private and public transport 
which accounts for the vast majority of transport 
demand in the ACT. Transport undertaken for 
business and industry purposes are not assessed.

Transport is an essential part of modern living, 
enabling the movement of people and goods for 
work, education, industry, social connection and 
recreation. However, road-based transport in the 
ACT and globally is dominated by vehicles, mainly 
private cars. This requires continual investment in 
extensive infrastructure such as roads and parking 
areas to cope with growing transport needs, as well 
as increased demand for fossil fuels. This has many 
environmental impacts including:

• air pollutants including carbon monoxide, nitrogen 
dioxide and particulate matter (see section 5.3 Air)

• greenhouse gas emissions (see section 
5.1 Climate Change)

• reliance on non-renewable fuels

• land clearing and habitat loss for roads and 
other infrastructure, and

• loss of amenity due to noise.

Transport emissions are particularly important for 
the ACT. With the Territory moving to 100% renewable 
electricity in 2019–20, transport will account for 
over 60% of greenhouse gas emissions, by far the 
dominant source (see section 5.1 Climate Change).

Most of the ACT’s transport emissions come from 
passenger vehicles. Private modes of transport 
such as cars are less efficient at moving large 
numbers of people and so have greater impacts on 
the environment than public transport. In addition 
to environmental impacts, the increased use of 
private vehicles leads to greater congestion and 
travel times, and demand for new road infrastructure. 
Consequently, improving the uptake of public and 
alternative forms of transport, as well as increasing 
the number of electric vehicles, is important for 
the ACT.

Urban expansion and population growth are the main 
drivers for escalation in private car usage. Urban 
spread has also increased requirements for transport 
infrastructure in the ACT, including the expansion 
of freeways.
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Transport modes in the ACT

The ACT community is highly dependent on cars. 
A 2017 survey of daily travel undertaken in the ACT 
and Queanbeyan-Palerang Regional Council, found 
that 78% of all trips were undertaken by car including 
55% as a driver and 23% as a passenger (Figure 18).8 
Bus transport only accounted for 4% of trips, and 
cycling only 2%. Walking was the second highest 
mode with 14% of the total trips taken. However, 
it should be noted that walking data includes that 
undertaken for recreation (for example, dog walking 
or for exercise) which accounted for nearly 40% of all 
walking trips, and so does not necessarily represent 
travel to a specific destination.

The survey also determined that the most common 
purpose for car travel was work related which 
accounted for 27% of all car travel (Figure 19). Other 
common reasons for car use included picking up or 
dropping off someone (19%), social and recreation 
(15%) and to buy something (13%). This spread of 
car use across a range of purposes means that 

8 ACT and Queanbeyan-Palerang Regional Council, 2017, Household Travel Survey (ACTQP HTS), found at https://www.transport.
act.gov.au/about-us/planning-for-the-future/household-travel-survey (accessed 15 October 2019).

9 Environment and Planning Directorate, 2015, Building an Integrated Transport Network, Active Travel, ACT Government, Canberra, 
found at https://www.transport.act.gov.au/about-us/active-travel?a=888712 (accessed 15 October 2019).

10 Australian Bureau of Statistics (ABS), 2011 and 2016, Census of Population and Housing 2011, 2016, ABS, Canberra.

cars are the main transport choice for a range of 
daily activities.

The ACT community’s dependence on cars is further 
shown in a comparison of the transport modes used 
to travel to work. Cars were used for over 80% of 
travel to work (Figure 20) with car as driver accounting 
for 74%. This not only shows the dominance of car use 
for travel to work, but also that most commuting by 
car is undertaken with the driver as the sole vehicle 
occupant. Public transport was used for only 8% of 
travel to work, cycling 5% and walking 3%.

The ACT Government has commuting-to-work targets 
to be achieved by 2026.9 These include increasing the 
mode share of public transport to 16%, and walking 
and cycling to 7% each. The travel- to-work data 
reported here shows that these targets are currently 
not being met.

The Australian Bureau of Statistics also reports 
on methods of travel to work. A comparison of 
results between 2011 and 2016 show little change in 
transport modes in the ACT over the 5-year period.10

Cycling
(2%)

Vehicle driver
(55%)

Vehicle passenger
(23%) Bus

(4%)

Other
(2%)

Walking
(14%)

Figure 18:  
daily travel mode undertaken in the ACT and Queanbeyan-Palerang region.
data sourced from: ACT and Queanbeyan-Palerang Regional Council, 2017, Household Travel Survey (ACTQP HTS).

Notes: Based on a survey of 1,785 households and 4,611 people in both the ACT and Queanbeyan. Each participant completed a 
travel diary for a single specified day across October and November 2017. Walking includes all purposes, including for recreation 
such as fitness and dog walking.
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Pick up/drop off 
someone
(19%)

Personal business
 (10%)

Education
 (7%)

Social/recreation
(15%)Buy something

 (13%)

Other/not stated
 (9%)

Work related
(27%)

Figure 19:  
daily car use by travel purpose for the ACT and Queanbeyan-Palerang region.
data sourced from: ACT and Queanbeyan-Palerang Regional Council, 2017, Household Travel Survey (ACTQP HTS).

Notes: Based on a survey of 1,785 households and 4,611 people in both the ACT and Queanbeyan. Each participant completed a 
travel diary for a single specified day across October and November 2017.

Public transport
(8%)
Walked only
(3%)

Other
(1%)

Motorbike
(2%)

Bicycle
(5%)

Car as driver
(74%)

Car as passenger
(7%)

Figure 20:  
Commute to work by mode for the ACT and Queanbeyan-Palerang region.
data sourced from: ACT and Queanbeyan-Palerang Regional Council, 2017, Household Travel Survey (ACTQP HTS).

Notes: Based on a survey of 1,785 households and 4,611 people in both the ACT and Queanbeyan. Each participant completed a 
travel diary for a single specified day across October and November 2017.
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vehicle numbers and kilometres travelled

11 Australian Bureau of Statistics (ABS), 2019, 9309.0 Motor Vehicle Census, Australia, 31 January 2019, ABS, Canberra

The number of registered vehicles in the ACT has 
grown from around 253,000 vehicles in 2010, to 
over 304,000 in 2018, an increase of 20% (Figure 
21). In 2018, passenger vehicles were responsible 
for 84% (255,000) of the total vehicle registrations 
(Figure 22). Light commercial vehicles accounted 
for 10% of the total vehicle registrations. Light 
commercial vehicles include some types of sports 
utility vehicles, which are being increasingly used by 
the community for non-work purposes. These large 
vehicles are more damaging to the environment, with 
increased emissions of air pollutants due to higher 
fuel usage. The number of registered vehicles per 

1,000 population has also increased in the ACT from 
726 in 2014 to 731 in 2019.11 This is mainly due to an 
increase in passenger vehicles from 607 per thousand 
people in 2014 to 611 in 2019.

The annual kilometres travelled by vehicles was 
variable between 2010 and 2018, but data shows that 
vehicle usage is increasing. In 2018, the distance 
travelled by ACT’s vehicles was nearly 3,900 million 
kilometres (Figure 21). Similar to registrations, 
passenger vehicles were responsible for 82% of the 
total kilometres travelled, with light commercial 
vehicles accounting for 13% (Figure 23).
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Figure 21:  
Total kilometres travelled and number of registered vehicles in the ACT, 2010 
to 2018.
data sourced from: Australian Bureau of Statistics, 2019, 9309.0 Motor Vehicle Census, Australia, 31 Jan. 2019.

Notes: The average number of vehicles registered for 12 months of the year. Data includes registered vehicles that did not travel 
during the reference period.
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Light commercial 
vehicles
(10%) 304,455 

total vehicles
Trucks
(1%)
Buses
(<1%)

Passenger vehicles
(84%)

Motor cycles
(5%)

Figure 22:  
Registered vehicle types in the ACT, as at 2018.
data sourced from: Australian Bureau of Statistics, 9309.0 Motor Vehicle Census, Australia, 31 Jan 2019.

Notes: Data shows the average number of vehicles registered for 12 months per year. Includes registered vehicles that did not travel 
during the reference period. Trucks include rigid, articulated and non-freight carrying categories.

Light commercial 
vehicles
(13%) 3,861 

total km (million) Trucks
(2%)
Buses
(1%)

Passenger vehicles
(82%)

Motor cycles
(2%)

Figure 23:  
Percentage of total vehicle kilometres travelled by vehicle type in the ACT, as at 2018.
data sourced from: Australian Bureau of Statistics, 9309.0 Motor Vehicle Census, Australia, 31 Jan 2019.

Notes: Trucks include rigid, articulated and non-freight carrying categories.

The growth in registered vehicles and kilometres 
travelled not only impacts on the environment, but 
also congestion on the roads in the ACT. Increased 
time spent on travel to work and other daily activities, 

and the level of inconvenience and stress experienced 
in travel, are major factors affecting the liveability of 
a city. Congestion also has an economic cost because 
of losses in time at work.
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Between 2002 and 2017, daily commute times 
increased by 65% in the ACT, the highest of any 
Australian city (Figure 24).12 The mean daily commute 
time in 2017 was 52 minutes compared to 31 minutes 

12 Wilkins, R. et al., 2019, The Household, Income and Labour Dynamics in Australia Survey: Selected Findings from Waves 1 to 17, 
Melbourne Institute: Applied Economic & Social Research, University of Melbourne.

in 2002, although the time estimate for 2017 was a 
slight decline on 2014 which was 55 minutes (Figure 
25). The ACT’s commute times are now approaching 
those recorded in other Australian cities.
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Figure 24:  
Percentage change in mean daily commute time for selected Australian cities, 
2002 to 2017.
data sourced from: Wilkins R. et al., 2019, The Household, Income and Labour Dynamics in Australia Survey: Selected Findings from 
Waves 1 to 17, Melbourne Institute: Applied Economic & Social Research, University of Melbourne.
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Figure 25:  
mean daily commute time for selected Australian cities, 2002 to 2017.
data sourced from: Wilkins R. et al., 2019, The Household, Income and Labour Dynamics in Australia Survey: Selected Findings from 
Waves 1 to 17, Melbourne Institute: Applied Economic & Social Research, University of Melbourne.

152

05
 IN

d
IC

AT
o

R
S

, C
o

N
d

IT
Io

N
 A

N
d

 T
R

e
N

d
S

 



ACT State of the Environment  |  2019 Report

vehicle fuel types in the ACT

13 ClimateWorks Australia, 2018, The State of Electric Vehicles in Australia. Second Report: Driving Momentum in Electric Mobility, 
ClimateWorks Australia, Melbourne.

In 2019, 86% of registered passenger vehicles were 
fuelled by petrol making it the dominant fuel type 
in the ACT (Figure 26). This represents a decline 
in the proportion of petrol vehicles, which fuelled 
94% of all passenger vehicles in 2010. This decline 
is the result a threefold increase in diesel-powered 
passenger vehicles over the same period, from 4% of 
total passenger vehicles in 2010 to 12% in 2019. The 
large increase in diesel vehicles is of concern as their 
impact on air pollution is becoming recognised as a 
problem in both Australia and globally. For example, 

diesel engines generally have higher emissions 
of nitrogen oxides and much higher emissions of 
particulate matter (see section 5.3 Air).

Hybrid and electric cars only make up 1% of the 
total passenger vehicles in the ACT, but in terms of 
vehicle numbers, have increased from around 150 
in 2010 to nearly 2,900 in 2019. The ACT, along with 
South Australia, have the highest number of electric 
car purchases in Australia, with 21 electric cars per 
10,000 vehicles sold.13

Diesel
29,762 (12%)2019 Hybrid and 
electric
2,875 (1%)

LPG and 
LPG/Hybrid
1,447 (1%)

Petrol
215,399 (86%)

2010 Diesel
7,913 (4%)

Hybrid and 
electric
159 (<1%)

LPG and 
LPG/Hybrid
4,165 (2%)

Petrol
196,298 (94%)

Figure 26:  
vehicle fuel type for registered passenger vehicles in the ACT, 2010 and 2019.
data sourced from: Access Canberra.

153

5.2 H
U

m
A

N
 S

e
TTLe

m
e

N
TS



ACT State of the Environment  |  2019 Report

Public transport uptake

14 Office of the Commissioner for Sustainability and the Environment, 2015, ACT State of the Environment Report 2015, ACT 
Government, Canberra.

Bus use in the ACT declined sharply from the 1980s 
to the 2000s (Figure 27), which may have been due 
to an increase in car affordability.14 Since then, 
public transport use has remained relatively stable 
at around 45 to 50 boardings per person each year. 
However, public transport use has increased in recent 
years, growing from 17.6 million boardings annually 
(45 per capita) in 2014–15 to 20.1 million (48 per 
capita) in 2018–19.

The light rail commenced operation on 20 April 2019, 
with nearly 878,000 boardings to the end of June 2019. 
The opening of the light rail also coincided with 
updates to the bus network, and this combination of 
changes is thought to have contributed to the growth 
in public transport uptake in 2018–19.
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Figure 27:  
Public transport boardings per year and per capita for the ACT, 1983–84 to 2018–19.
data sourced from: Transport Canberra and City Services.
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Cycling uptake

15 Based on 2014 data reported in: Office of the Commissioner for Sustainability and the Environment, 2015, ACT State of the 
Environment Report 2015, ACT Government, Canberra.

16 Austroads, 2019, Australian Cycling Participation 2019, Austroads Ltd, Sydney.
17 Austroads, 2019, Australian Cycling Participation 2019, Austroads Ltd, Sydney.

Cycling is highly variable across the ACT with the Civic 
area having a significantly greater uptake of cycling 
than other parts of Canberra.15 This is likely due to 
a flatter terrain and shorter distances to work and 
study centres.

Between 2011 and 2019, cycling participation in 
the ACT was higher than the national average for 
weekly, monthly and annual participation (Figure 
28). In 2019, the ACT had the highest cycling rate 
of Australian jurisdictions for both weekly and 
monthly participation, and second highest for 
annual participation.16 Despite this, there are wide 
variations in cycling participation across survey 
years and a statistically significant decline in ACT’s 
weekly cycling participation between 2017 and 2019. 
It must be noted that the cycling data includes 
physical activity participation (the most common 

reason for cycling). This means that changes in 
cycling participation may not reflect changes in the 
use of cycling for actual transport to work or for 
other purposes.

The absence of a growing trend in cycling 
participation in Australia is contrary to the 
investment made by governments in promoting and 
encouraging cycling.17 This is certainly the case for 
the ACT which has extensive cycling infrastructure. 
In 2019, the ACT had around 3,100 km of shared 
paths and some 600 km of on-road cycling lanes. The 
paths cover 10 principal cycle routes in the ACT, links 
between these routes, and connect town centres and 
major employment districts. Given the high level of 
cycling infrastructure in the ACT, there is much scope 
for improving cycling participation, including across 
gender and age groups.
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Figure 28:  
Cycling participation for the ACT and the national average for weekly, monthly and 
annual use, 2011 to 2019.
data sourced from: Austroads, 2019, Australian Cycling Participation 2019, Austroads Ltd, Sydney.
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CASE STUDY
BIKE BAROMETER
The ACT Government installed a bike barometer at the 
juncture between the Sullivan’s Creek shared path 
and MacArthur Avenue in O’Connor in November 2017. 
Data is provided on an hourly basis in two directions, 
capturing trips coming from the north towards Civic 
and from the south heading towards Gungahlin. 
It does not capture trips coming from Belconnen. 
The data can be viewed online in real time at:  
http://macarthuravedisplay.visio-tools.com/

Between December 2017 and May 2019, the 
barometer counted over 710,000 cyclists (Figure 29). 
March followed by October had the highest number 
of cyclists. There is a clear seasonal variation in the 
number of cyclists with winter and summer having the 

lowest counts, although this is not significant. This 
suggests that climatic conditions may have an impact 
on cycling numbers, particularly for days of high 
temperature, rainfall and wind. Of particular interest 
is the impact of extreme temperatures given the 
increase in hotter days due to climate change. During 
such weather, cyclists may benefit from planning 
decisions that increase thermal comfort such as 
shading, material choices or location away from 
infrastructure that increases urban heat effects.

The data also showed that cycling is highest from 
Tuesday to Thursday and lowest on Saturdays, 
Sundays and public holidays suggesting that most of 
the trips recorded are for work and education.
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Figure 29:  
Bike barometer counts, december 2017 to may 2019.
data sourced from: Transport Canberra and City Services
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HS5: Water resources

Water resources and consumption

This section examines the availability of water 
resources and the consumption of potable water 
in the ACT. For information on aquatic ecosystem 
health, water quality and river flows see section 
5.6 Water. Whilst some groundwater is used in the ACT 
for non-potable water supply, it is a small resource 
compared with surface water, and current use does 
not represent a risk to groundwater resources. 
Therefore, the use and availability of groundwater 
resources is not included in this section.

Water underpins almost every aspect of life and is 
a vital component for human health and wellbeing 
as well as the health of the ACT’s landscapes and 
urban environments. The availability of water is key 
for residential supply, commercial and industrial 
activities, and agriculture. Water availability is 
also essential for supporting the ACT region’s 
population growth.

The availability of water resources is largely 
determined by the spatial and temporal variability 
of rainfall, temperature and evaporation, as well 
as impacts of land use on catchment hydrology. 
Stream flows in the ACT are highly variable, with drier 
conditions punctuated by wet years that replenish 
water storages and river systems. Extended dry 
periods, such as the Millennium Drought, can 

lead to severely reduced surface water flows and 
storage levels in the ACT. While such conditions may 
necessitate restrictions on water use, it is important 
that water is used sustainably at all times to ensure 
secure levels of water resources prior to dry periods.

In response to the Millennium Drought, the ACT 
Government enlarged the Cotter Dam to increase 
water storage capacity for long-term droughts. 
Climate change is predicted to increase the frequency 
and severity of droughts and will have consequences 
for the ACT’s water resources in the future (see 
section 5.1 Climate Change).

Water consumption is determined by a range of 
factors including population, urban densification, 
changes in household usage, restrictions on use 
due to water availability, changes in demand 
due to rainfall, and water use by commercial, 
industrial and agricultural sectors (within 
consumptive entitlements).

Water reuse and recycling, both by households and 
larger users reduces the need to harvest water from 
the natural environment. In addition, the volume of 
wastewater that the community produces is relatively 
stable, so recycling provides a reliable source 
of water.

Point Hut Crossing, Murrumbidgee River. Source: Ryan Colley.
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CASE STUDY
ACT’S URBAN WATER SUPPLY
The ACT draws water from three separate catchments 
(Figure 30):

• the Cotter River Catchment and its three 
reservoirs Cotter, Bendora and Corin.

• the Queanbeyan River Catchment which supplies 
Googong Dam in New South Wales (NSW).

• the Murrumbidgee River Catchment, via the 
Cotter Pumping Station and the Murrumbidgee to 
Googong water transfer.

Water storages in the ACT have a combined capacity 
of 278 gigalitres. This includes the Corin (70.8 
gigalitres), Bendora (11.4 gigalitres) and Cotter (76.2 
gigalitres) storage reservoirs on the Cotter River and 
the Googong (119.4 gigalitres) storage reservoir on 
the Queanbeyan River. The Googong reservoir is the 
largest water supply reservoir and represents 43% of 
the ACT’s storage capacity.

The ACT sources water from each catchment 
depending on water availability, water quality, ability 
to meet demand, operational cost and infrastructure 
performance. Corin and Bendora reservoirs are the 
cheapest sources of water in the ACT due to their 

gravity-fed supply to the Stromlo water treatment 
plant and cleaner water requiring less treatment.

Water can also be sourced come from:

• Googong Reservoir: this is more expensive 
because the Googong water treatment plant is 
supplied from Googong Reservoir via pumps and 
the water quality from this rural catchment is not 
as good and requires more expensive treatment.

• Cotter Reservoir: pumping from the Cotter Dam to 
the Stromlo water treatment plant requires water 
to be moved to a higher elevation, resulting in 
higher pumping costs than Googong.

• Water can be pumped from the Murrumbidgee 
River to Googong Reservoir, but the combination 
of pumping and treating the poorer water quality 
from the Murrumbidgee River means that higher 
costs are incurred.

The use of various water sources in 2018 
demonstrates the flexibility of the ACT’s water 
supply. In response to significantly low rainfall in 
that year, Cotter Reservoir was used as the main 
source of supply and was supplemented by Bendora 
and Googong.
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Figure 30:  
The ACT’s water supply network
Source: Icon Water
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Water storage volume trends for the 2015–2019 
period are presented below. Volumes are determined 
by inflows from rainfall, evaporation, the volume 
of water consumed, and spills and releases for 
environmental flows. This means that changes in the 
storage volumes of individual reservoirs will be highly 
variable, regardless of inflows. This is particularly 
the case for the Cotter catchment reservoirs which 
are generally the main sources for ACT’s water. For 
example, during 2018–19, the Cotter catchment 
reservoirs provided 78% of the water supplied to the 
ACT and Queanbeyan, of which Bendora reservoir 
contributed 29% and the Cotter reservoir 49%.

Over the reporting period (2015 to 2019), storage 
volumes were variable for all ACT reservoirs in 
response to annual changes to inflows and water use 
(Figure 31). However, by June 2019 all reservoirs were 
at their lowest levels over the 5-year period:

• Corin reservoir fell to 24% (17 gigalitres) of 
capacity from a reporting period high of 62% in 
June 2017.

• Bendora reservoir fell to 44% (5.0 gigalitres) of 
capacity from a reporting period high of 92% 
in June 2015 and 79% in 2018. Bendora has the 
lowest total capacity of all the ACT’s reservoirs 
and shows greater variation in response to inflow 
and outflow changes.

18 Source: Icon Water

• Googong reservoir fell to 61% (73 gigalitres) of 
capacity from a report period high of 100% in 
June 2015 and 2016, and

• Cotter reservoir retained the highest volume, 
only falling to 82% (62 gigalitres) of capacity 
from a reporting period high of 98% in June 2017 
and 2018.

At the end of June 2019, the ACT’s four reservoirs 
were holding 57% (157 gigalitres) of the total ACT 
storage capacity (Figure 32). The enlargement of the 
Cotter Dam in 2013 increased the ACT’s water storage 
by 72 gigalitres. In the absence of this increase, the 
combined ACT storages would have been around 30% 
of their total capacity – similar to levels during the 
Millennium Drought.

The water storage volumes between 2015 and 2019 
are consistent with a long-term trend in reduced 
storage inflows. Available water resources have 
declined significantly in the past 20 years, with mean 
storage volumes 41% below the long-term average.18

The total inflows to the ACT’s four drinking supply 
reservoirs from 2001–02 to 2018–19 are shown in 
Figure 33. For all but two years (2010–11 and 2011–12), 
inflows were below the long-term average. The total 
inflows during 2018–19 were 32 gigalitres, the lowest 
since records began in 1912, and 86% below the 
long-term average (228 gigalitres).
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Figure 31:  
Percentage of storage capacity for ACT reservoirs, June 2015 to June 2019.
data sourced from: Icon Water
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Figure 32:  
Total storage volumes for ACT reservoirs, June 2015 to June 2019.
data sourced from: Icon Water
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Figure 33:  
Total inflows to the ACT’s four water storage reservoirs, 2001–02 to 2018–19.
data sourced from: Icon Water
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Wastewater recycling

The Lower Molonglo Water Quality Control Centre 
(LMWQCC) non-drinking water scheme is the 
primary supply of non-drinking water in the ACT. 
Between 2009–10 and 2018–19, there was little 
variation in the ACT’s wastewater recycling with 
volumes remaining around 4,000 megalitres to 4,500 
megalitres (Figure 34). This represented around 12% 
to 17% of the ACT’s total wastewater produced. The 
remaining treated wastewater from LMWQCC is either 
reused at the plant or is discharged into the Molonglo 

River providing environmental flows, protecting 
riverine ecosystems and providing for downstream

Wastewater recycling is largely dependent on the 
annual demand for such water and can also be 
affected by periods of high rainfall which can reduce 
the need for recycled water. There is currently low 
demand for recycled water in the ACT; however, if 
drought conditions continue, there may be a growing 
need for recycled water.
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Figure 34:  
Wastewater recycling in the ACT, 2009–10 to 2018–19.
data sourced from: Icon Water
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HS6: Water consumption

19 Source: Icon Water
20 Non-residential usage includes the commercial and industrial sectors, city parks, hospitals and schools, and 

government buildings.

Potable water consumption in the ACT and 
Queanbeyan has remained fairly consistent 
since 2012–13, at around 50,000 megalitres per year 
(Figure 35). This consistent use has remained despite 
population growth in the ACT of around 1.7% per year. 
However, usage in 2017–18 was 54,000 megalitres, 
the highest volume over the past 10 years. This 
increase has been driven by hotter and drier weather 
conditions and is not considered indicative of an 
increasing trend in water usage.

The consistency in total annual water use 
since 2012–13 has occurred due to a decrease in 
per capita water use (Figure 36). Between 2001–02 
and 2017–18, per capita water use dropped from 
124 kilolitres per year, to 78 kilolitres per year, a 
decrease of around 37%. Although there are annual 
variations in annual per capita water use, the level 
has remained between 70 to 80 kilolitres per year 
since 2007–08. Reasons for the decrease in per capita 
consumption include:

• a significant cultural shift regarding attitudes to 
saving water in response to the Millennium Drought

• changes in landscaping to reduce irrigation

• the community understands and supports the 
importance of water conservation

• reduction in irrigated areas – smaller block sizes, 
larger houses and reduced outdoor space, less 
irrigation of playing fields and urban open spaces

• the shift towards urban densification has seen 
a transition away from freestanding single 
residential homes, which often have a garden

• water-sensitive urban design in buildings and 
developments

• water-efficient appliances and fittings, and

• the use of grey and rain water for irrigation has 
increased significantly.19

The ACT uses over 90% of the supplied water, with 
Queanbeyan using around 8% annually. Residential 
supply is responsible for most water use in the 
ACT, accounting for around 60% of the total 
supplied annually, which has remained consistent 
since 2008–09 (Figure 35). This means that most 
gains in water use efficiency can be made at the 
household level. Non-residential uses typically 
accounted for between 20% and 25% of the total 
water supplied annually.20

Cotter Dam. Source: OCSE.
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Figure 35:  
Water consumption in the ACT by user, 2008–09 to 2017–18.
data sourced from: Icon Water

Notes: Non-residential users include the commercial and industrial sectors, hospitals and schools, city parks, and government 
buildings. Other includes non-potable water, raw water, leakage, and the North Canberra Effluent Reuse Scheme
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Figure 36:  
Annual per capita water use in the ACT, 2001–02 to 2017–18.
data sourced from: Icon Water
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CASE STUDY
WATER SENSITIVE URBAN DESIGN
Supplied by Transport Canberra and City Services

Canberra is the largest city in the Murray–Darling 
Basin. Recent water quality issues in Canberra’s 
lakes and waterways have reinforced the need 
for a more coordinated and improved approach to 
managing catchments in the ACT. Population growth, 
climate change, ageing infrastructure and residential 
development all increase the pressure on the 
Territory’s water demand and water quality.

The ACT Government has been incorporating new or 
retro-fitted wetlands and ponds across the urban 
landscape. Wetlands and ponds create aquatic 
habitat for plants and animals, and improve water 
quality by removing nutrients and other pollutants 
from urban waterways. They also improve flood 
protection and capture stormwater for irrigating 
urban green spaces. Wetlands and ponds also provide 
many social benefits such as places for recreation 
and volunteering, and opportunities for education.

Together with other water-sensitive design 
measures, such as rainwater tanks, rain gardens 
and permeable paving, wetlands and ponds help 
slow down stormwater flows. This helps to retain 
and absorb more water into the landscape, recharge 
the groundwater system and protect downstream 
ecological systems. Water-sensitive urban design 
measures can support more streetscape vegetation 
to help mitigate the urban heat island effect and 
cool the landscape on hot summer days. More 
water-efficient household appliances, rainwater 
tanks and stormwater harvesting can reduce demand 
on our drinking water supplies and improve our water 
security for future droughts.

Sullivans Creek and Inner North 
Reticulation Network

The Sullivans Creek and Inner North Reticulation 
Network is a practical example of integrated water 
cycle management and water-sensitive urban design 
principles in action in Canberra. It is Canberra’s first 
neighbourhood-scale stormwater harvesting and 
managed aquifer recharge system.

The scheme captures and treats urban stormwater 
in constructed wetlands, before pumping though 
a reticulation network for irrigation of urban 
green spaces. The scheme also includes managed 
aquifer recharge, which involves storing filtered 
stormwater in an underground aquifer during wetter 
periods for later retrieval and use during the peak 
irrigation season.

The scheme’s infrastructure includes pipelines, pump 
stations, filtration systems, flow meters, valves, level 
sensors, water quality monitoring equipment, bores 
and a telemetry operation system. The end users 
have constructed tanks to receive and store the water 
before pumping it into their irrigation systems.

The Sullivans Creek and Inner North Reticulation 
Network is expected to deliver significant 
environmental, social and economic benefits, 
including:

• Protecting Lake Burley Griffin

– Removing nutrient-rich stormwater from 
Sullivans Creek and using it for irrigation 
reduces nutrient loads and algal blooms in 
Lake Burley Griffin.

– Reducing the stormwater flows into Sullivans 
Creek, thereby improving the regulation of 
inflows to Lake Burley Griffin.

• Reducing demands on our precious potable 
drinking water supply

– Substituting high-quality drinking 
water currently used for irrigation with 
fit-for-purpose stormwater.

– Improving the efficiency of water use 
for irrigators.

• Reliable stormwater supply and reduced costs 
of water

– Storing filtered stormwater in an aquifer during 
cooler months replenishes the groundwater 
system and enables use during the peak 
irrigation season in the summer months.

– Providing stormwater for irrigating urban green 
spaces provides a cheaper source of water 
compared to drinking water. The nutrients 
in stormwater can also represent a valuable 
resource for irrigation use, reducing the 
requirement for fertiliser.

The Sullivans Creek and Inner North Reticulation 
Network will be evaluated over a five-year trial period 
to inform future decisions regarding water-sensitive 
urban design, integrated water cycle management 
and the further potential for stormwater harvesting in 
the ACT.
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Source: Transport Canberra and City Services
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DATA GAPS
energy
• Data on the ACT’s energy use is not sufficient 

to enable a comprehensive assessment of the 
ACT’s energy generation and consumption. This 
includes a lack of data on energy consumption 
for fuel types other than for electricity, and the 
consumption of energy by sector.

Waste
• Data is required on the level of resource recovery 

for each waste sector.

• Data is currently unavailable for the amount and 
type of waste exported to other jurisdictions.

• There is incomplete reporting of waste managed 
by waste industry participants operating within 
the ACT. This is because current regulatory 
arrangements do not require complete reporting 
– only voluntary reporting arrangements are 
in place.

• The lack of comprehensive and consistent waste 
data makes it difficult to assess waste trends in 
the ACT. This has implications for the review of 
current policy effectiveness and the development 
of future policies, programs and infrastructure.

• Changes to regulatory arrangements to ensure 
tracking of waste through to its final destination 
and to implement mandatory reporting need to be 
developed to achieve the required quality of data.

Urban development with rooftop solar panels. Source: Ryan Colley
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All levels of air pollution are 
associated with adverse 
health effects

is a significant problem, responsible for 80% 
of complaints to the EPA over the 2017–18 and 2018–19 period

is the most serious air quality 
issue in the ACT

exceedances of air quality standards 
for CO, NO2 and ozone

wood heaters have 
the greatest impact 
on ACT’s air quality

transport emissions are 
responsible for most of 
the year round ambient 

air pollution

controlled burns, 
bushfires and dust storms 
impact on air quality and 
are likely to increase with 

climate change

Air quality in the ACT 2015–18

PM2.5

NOISE

exceedances of the air quality 
standard for PM2.531 exceedances in the 

Tuggeranong Valley28

CO
NO2

O3

exceedances from 
wood heater smoke24

ZERO
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Indicator assessment

Indicator Status Condition Trend data quality

A1: Compliance 
with air quality 
standards

With the exception of particulate matter (PM2.5) air quality levels 
were compliant with the with National Environment Protection 
(Ambient Air Quality) Measure standards. PM2.5 remains a 
concern for the Tuggeranong Valley, particularly given the current 
consensus that there is no safe concentration of particles for 
sensitive people. Smoke from wood heaters is the main cause of 
PM2.5 exceedances in the ACT.

Fair    

High

A2: Health 
impacts of air 
pollution

There is currently no data available on the impacts of air pollution 
on human health in the ACT, nor the associated costs to the health 
system and the economy. Current expert and research consensus 
suggests that air pollution, even at concentrations below the 
current air quality standards, is associated with adverse health 
effects.

Unknown    

Low

A3: emissions 
of major air 
pollutants

Data on the sources and emissions of diffuse source air pollution, 
which make up the majority of emissions in the ACT, has not 
been updated since 1999. In the absence of current data it is 
not possible to assess changes in air pollution emissions over 
the reporting period. The ACT’s annual monitoring and reporting 
activities for point source (industry) emissions complied with the 
National Environment Protection National Pollutant Inventory 
Measure over the reporting period.

Unknown    

Low

A4: Amenity Over the 2017–18 and 2018–19 periods, the EPA received 
5,562 environmental complaints. Concerns about noise were 
responsible for 80% of all complaints and is clearly a significant 
issue for the ACT community. Amplified noise was the source of 
most noise complaints. Air pollution received the second highest 
number of complaints (13%), with smoke the source of most 
complaints. With only 2 years of data available, it is not possible 
to assess trends over the reporting period.

Unknown    

Low

Indicator assessment legend

Condition
 Good  =  Environmental condition is healthy across the ACT, oR pressure likely 

to have negligible impact on environmental condition/human health.

 Fair  =  Environmental condition is neither positive or negative and may be 
variable across the ACT, OR pressure likely to have limited impact on 
environmental condition/human health.

 Poor  =  Environmental condition is under significant stress, OR pressure likely 
to have significant impact on environmental condition/ human health.

 Unknown  =  Data is insufficient to make an assessment of status and trends.

 NA  =  Assessments of status, trends and data quality are not appropriate 
for the indicator.

Trend
	   Improving

	 	 	Deteriorating

	  Stable

	  Unclear

NA =   Assessments of status, trends 
and data quality are not 
appropriate for the indicator.

data quality
   High  = Adequate high-quality evidence and high level of consensus

   moderate  = Limited evidence or limited consensus

   Low  = Evidence and consensus too low to make an assessment

   NA  = Assessments of status, trends and data quality are not 
appropriate for the indicator.
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Key actions
That the ACT Government:

ACTION 1:  continue to promote the replacement of wood heaters, particularly in the Tuggeranong Valley.

ACTION 2:  increase the community’s uptake of pubic and active transport to reduce private vehicle emissions.

ACTION 3:  increase the number of National Environment Protection (Ambient Air Quality) Measure compliant 
air quality monitoring stations to improve the assessment of localised air pollution issues.

ACTION 4:  improve knowledge of the impacts of air pollution on human health and associated costs to 
the health system and economy.

ACTION 5:  undertake an assessment of air pollutant emissions from diffuse sources to update the 
National Pollutant Inventory data from 1999.

main findings
Air quality over the reporting period 
(2015 to 2018)

PM2.5 is the most serious air quality issue for the ACT 
with levels that are likely to have health implications for 
sensitive individuals.

Over the reporting period, there were 31 exceedances of 
the daily National Environment Protection (Ambient Air 
Quality) Measure (AAQ NEPM) standard for PM2.5. The 
Monash station accounted for 28 of the exceedances.

Exceedance results show that PM2.5 pollution is far more 
likely in the Tuggeranong Valley.

Smoke from wood heaters accounted for 23 (82%) of 
Monash station exceedances. For the Florey station, 
there was one exceedance due to wood heaters. All 
other exceedances were caused by controlled burns and 
dust storms.

High PM2.5 levels and annual variations are likely due to 
the occurrence of calm autumn and winter days which 
increase the accumulation of urban pollution from 
wood heaters.

The replacement of wood heaters with energy-efficient 
electric heating is critical to improve air quality in the 
ACT, particularly in the Tuggeranong Valley.

Over the reporting period, there were no exceedances of 
AAQ NEPM standards for Carbon Monoxide (CO), Nitrogen 
Dioxide (NO2), ozone (O3) and particulate matter less than 
10 micrometres in size (PM10).

Dust storms, controlled burns and bushfires will 
continue to cause deterioration in air quality in the 
ACT. These will vary from year to year depending on 
weather conditions.

Climate change is likely to increase the frequency and 
severity of smoke and dust impacts on air quality, and 
increased ozone formation.

Health impacts of air pollution
There is currently no data available on the impacts of air 
pollution on human health in the ACT, nor the associated 
costs to the health system and the economy.

Current expert and research consensus suggests that 
air pollution, even at concentrations below the current 
air quality standards, is associated with adverse 
health effects.

In recognition of health impact evidence, national 
standards are moving towards the position that there is 
no safe concentration for sensitive people, especially for 
particles (PM10, PM2.5).

Any reduction in air pollution will result in health 
benefits, even where pollutant concentrations are within 
the air quality standards.

emissions of air pollutants
Data on the sources and emissions of diffuse source air 
pollution has not been updated since 1999. In the absence 
of current data it is not possible to assess changes in air 
pollution emissions over the reporting period.

Diffuse sources of air pollutants, especially from 
transport and wood heaters, are known to be the main 
contributors to air pollution in the ACT.

The monitoring and reporting of point source emissions 
is required under the National Environment Protection 
National Pollutant Inventory Measure (NPI NEPM). The 
ACT’s monitoring and reporting activities complied with 
the NPI NEPM over the reporting period (2015 to 2018).

Amenity
Over the 2017–18 and 2018–19 period, the ACT 
Environment Protection Authority (EPA) received 
5,562 environmental complaints.

Noise issues were responsible for 80% of all complaints 
and is clearly a significant problem for the ACT community.
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INTRODUCTION
This section provides an assessment of 
air quality, the impacts of air pollution on 
human health, the sources and emissions 
of air pollutants, and amenity. The 
following indicators are assessed:

• A1: Compliance with air quality 
standards

• A2: Health impacts of air pollution

• A3: Emissions of major air pollutants

• A4: Amenity

For the emissions of greenhouse gases 
see section 5.1 Climate change.

Air quality
Air quality is one of the most tangible indicators of the 
state of our local environment, and directly affects 
human health and wellbeing. If air pollutants reach 
high enough concentrations, they can endanger human 
health and the environment. Clean air is associated 
with better physical and mental health, longer life and 

1 Australian Bureau of Statistics, 2018, National Health Survey: First Results, 2017–18, ABS cat. no. 4364.0.55.001, Canberra.

significant financial savings from reduced health-care 
expenses and work absences. Clean air is also 
essential for biodiversity and ecosystem health.

The sources of air pollution in the ACT and their 
impacts on health are shown in Figure 1.

Currently, the main sources of air pollution in Canberra 
are wood heaters, motor vehicles (especially diesel 
exhaust), wind-blown dust, bushfires, planned burning 
activities and industry. Everyday choices, such as 
driving cars and burning wood for domestic heating, 
can have a significant impact on air quality.

Air quality is primarily of concern in areas with 
high concentrations of population, transport and 
industrial activities. Such areas can experience 
localised air quality problems which have the 
potential to cause adverse health impacts.

Higher temperatures and reduced rainfall associated 
with climate change is likely to increase the impact 
of smoke and dust on air quality. Planned burning 
measures to reduce the severity of bushfires is also 
likely to increase smoke impacts. In addition, higher 
temperatures are likely to increase ozone formation.

Pollen concentrations are also a challenge in the ACT, 
which was reported to have the highest rate of allergic 
rhinitis in Australia (29% of the population) in 2017–18.1 
For more information see the Health impacts of pollen 
and spores case study at the end of the Air section.

Decreased lung function and
respiratory disease

SOURCES IMPACTS
Motor vehicles
Carbon monoxide, nitrogen dioxide and
particulate matter (PM10 and PM25)

Headaches and tiredness

Impaired mental and 
physical performance

Eye and throat irritation

Asthma attacks

Cardiovascular disease

Anxiety and depression

Low birth weight

Wood heaters, bushfires
and planned burns
Carbon monoxide, nitrogen dioxide and
particulate matter (PM10 and PM25)

Industry
Carbon monoxide, nitrogen dioxide and
particulate matter (PM10 and PM25)

Airborne dust
Particulate matter (PM10 and PM25)

Urban development
Particulate matter (PM10 and PM25)

Ozone
Atmospheric reactions involving nitrogen oxides,
hydrocarbons and solar radiation

Figure 1:  
Sources of air pollution and impacts on human health
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Amenity

Amenity refers to environmental nuisance, such as the 
occurrence of noise, smoke, dust, light and pollution 
incidents. These can interfere with daily activities and 
the quality of life by impacting on the quiet enjoyment 
of households (for example, the ability to sleep, study, 
relax and use outdoor space) and use of recreational 
areas. Impacts on amenity can have significant health 
consequences such as sleep deprivation, as well as 
economic consequences such as the ability to work.

Identification of deterioration in amenity comes 
from community complaints received by the ACT 
government. The number of complaints is dependent 
on a range of factors such as the sensitivity of 
community members to particular issues, and the 
number of complaints made about each individual 
event. Consequently, it is difficult to assess trends in 
amenity. Despite this, complaints data does provide 
information on the everyday environment concerns of 
the ACT community.

DATA TRENDS
Indicator A1: Compliance with 
air quality standards

measuring air quality in the ACT

The ACT’s air quality monitoring network has only 
two National Environment Protection (Ambient Air 
Quality) Measure (AAQ NEPM) compliant monitoring 
stations at Monash and Florey. The Monash station is 
situated in the Tuggeranong Valley, the Florey station 
in Belconnen (Figure 2). A third station at Civic does not 
satisfy AAQ NEPM compliance requirements and is not 
reported here. The Florey station was established in 
February 2014 to comply with AAQ NEPM monitoring 
requirements for the ACT’s growing population.

The National Environment Protection Council (NEPC) 
sets ambient air quality reporting standards and goals 
through the AAQ NEPM. This AAQ NEPM prescribes 
targets for pollutants in ambient air, as well as 
the methods that should be used to monitor the 
pollutants. The ACT EPA reports annually against the 
AAQ NEPM standards and goals. Compliance with the 
AAQ NEPM standards ensures that the ACT is achieving 
the national environment protection standards for 
ambient air quality and that monitoring of AAQ NEPM 
pollutants is being undertaken appropriately.

2 The PM2.5 standard came into effect in February 2016. Before this date, the PM2.5 standard was advisory only.
3 Environment Protection Authority, 2019, ACT Air Quality Report 2018, ACT Government, Canberra.

Florey

Civic

Monash

Figure 2:  
Air quality monitoring stations in the ACT.
data sourced from: ACT Health Directorate

The pollutants included in the AAQ NEPM are:

• carbon monoxide (CO)

• lead

• nitrogen dioxide (NO2)

• ozone

• sulfur dioxide

• particulate matter less than 10 micrometres 
in size (PM10)

• particulate matter less than 2.5 micrometres 
in size (PM2.5).2

The ACT monitors the levels of CO, NO2, ozone, PM10 
and PM2.5 in ambient air. The ACT does not monitor 
sulfur dioxide due to the lack of heavy industry in the 
region, and lead levels have not been monitored since 
the phase-out of leaded petrol in 2002.

To comply with the AAQ NEPM, the ACT Government 
must demonstrate that air quality meets the specified 
standards (Table 1). For PM10, the ACT Government has 
set a lower annual standard of 20 μg/m3, as opposed 
to the NEPM standard of 25 μg/m3. Poor air quality 
arising from fire (both unplanned and controlled 
burns), or pollution events such as dust storms, are 
excluded from AAQ NEPM compliance assessments.

Information on air quality monitoring and annual 
results can be found in the ACT Air Quality Reports.3
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Table 1:  
National environment Protection (Ambient Air Quality) measure standards and goals

Pollutant Averaging Period maximum concentration maximum allowable exceedances

Carbon monoxide 8 hours 9.0 ppm 1 day a year

Nitrogen dioxide 1 hour 0.12 ppm 1 day a year

1 year 0.03 ppm None

Photochemical oxidants (as 
ozone)

1 hour 0.10 ppm 1 day a year

4 hours 0.08 ppm 1 day a year

Particles as PM10 1 day 50 μg/m3 None

1 year 25 μg/m3 None

Particles as PM2.5 1 day 25 μg/m3 None

1 year 8 μg/m3 None

Notes: μg/m3 = micrograms per cubic metre; PM2.5 = particulate matter less than 2.5 micrometres; PM10 = particulate matter less 
than 10 micrometres; ppm = parts per million.

Air pollutant levels in the ACT

Interpreting the data

The concentration of air pollutants depends on several factors, including the rate of emissions, 
the weather and the topography of the area. For example, wood smoke levels are more pronounced in 
winter in the Tuggeranong Valley than in other areas of the ACT largely because of the topography of the 
area. These factors need to be taken into account when interpreting monitoring results.

Particulate matter less than 2.5 micrometres in size (Pm2.5)

PARTICULATe mATTeR

Smoke from domestic wood heaters, controlled burns and bushfires, are the most significant sources 
of particulate matter in the ACT. Particle pollution is also produced by industry and motor vehicle 
emissions. Particle pollution can also result from anthropogenic sources (smoke from wood heaters and 
controlled burning, motor vehicles – particularly diesel, and industry) and natural sources (dust storms, 
bushfires and pollen). Particle pollution is usually the community’s main indicator of air quality, as it is 
often evident as a haze which reduces visibility. Climate change is likely to increase the occurrence of 
particle pollution with conditions leading to dust storms and more prevalent fires.

Particle pollution is the most significant air quality problem in the ACT with high levels associated with 
respiratory and cardiovascular illness. Current research suggests that there is no level of PM at which 
health impacts do not occur. The specific effect of a particle on health depends on its size, composition 
and concentration. Particles are associated with increased respiratory symptoms, aggravation of 
asthma, increased mortality and hospital admissions for heart and lung diseases.

The most common measures of particles are PM10 (particulate matter that is 10 micrometres or less in 
diameter) and PM2.5 (particulate matter that is 2.5 micrometres or less in diameter). In comparison, a 
human hair is about 100 micrometres in diameter. Particles smaller than 2.5 micrometres are considered 
to have more significant health impacts due to their deeper penetration into the lungs.
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Because the PM2.5 standard came into effect in 
February 2016, all prior exceedances for PM2.5 are 
for the advisory standard only. However, there 
is no difference between the previous advisory 
standard and the current PM2.5 standard, so all 
annual exceedances are comparable regardless of 
reporting year.

There were 31 exceedances of the daily AAQ NEPM 
standard for PM2.5 recorded over the reporting period 
(2015 to 2018). This included:

• 28 exceedances for the Monash station – 
6 in 2015, 8 in 2016, 12 in 2017, and 2 in 2018 
(Figures 3 and 4).

• Three for the Florey station – 1 in 2016, 2 in 2018 
(Figure 4).

These results show that PM2.5 pollution is far 
more likely in the Tuggeranong Valley. In addition, 
exceedances have occurred at the Monash station in 
every year since 2009.

For the Monash station between 2015 and 2018, 
there were 23 exceedances due to smoke from 
wood heaters, 4 from controlled burns and 1 from a 
dust storm event (Figure 4). For the Florey station, 
there was one exceedance due to smoke from wood 
heaters, one from controlled burning, and one from 
a dust storm event. Natural events such as dust 
storms, controlled burns and bushfires, which cannot 
be controlled through normal air quality management 
programs, are not included in the assessment of AAQ 
NEPM standard compliance.

Results for annual average PM2.5 levels for the 
Monash station and the Florey station are both 
compliant with the AAQ NEPM standard of 8 μg/
m3 (Figure 5). However, the annual average levels 
recorded for Monash station over the reporting period 
were between approximately 85% and 96% of the 
standard. For Florey, annual average levels were 
between approximately 81% and 93% of the standard. 
This shows that whilst PM2.5 levels are within the AAQ 
NEPM standard, they are closer to exceeding the 
annual standard than for other monitored pollutants.

Overall, results show no long-term trends in PM2.5 
levels. High levels and annual variations are likely due 
to the occurrence of calm autumn and winter days 
which increase the accumulation of urban pollution 
from wood heaters.

It is clear that PM2.5 is the most serious air quality 
issue for the ACT with levels that are likely to have 
health implications for sensitive individuals.

Impact of wood heaters on air quality

The replacement of wood heaters with energy 
efficient electric heating is critical to improving air 
quality in the ACT, particularly in the Tuggeranong 
Valley. Wood heaters were responsible for 82% 
of the daily PM2.5 exceedances from the Monash 
station between 2015 and 2018. Seasonal averages 
for the Monash station clearly show the impact of 
wood heaters on PM2.5 levels (Figure 6). During the 
late autumn and winter months, PM2.5 levels were 
elevated in response to peak wood heater usage.
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Figure 3:  
daily maximum Pm2.5 levels, monash station, 2009–2018
data sourced from: ACT Health Directorate
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Figure 4:  
Number of Pm2.5 exceedances by cause, monash and Florey stations, 2015–2018.
data sourced from: ACT Health Directorate
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Figure 5:  
Annual average Pm2.5 levels: monash station (2009–2018) and Florey station 
(2014–2018).
data sourced from: ACT Health Directorate
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Figure 6:  
monthly average daily maximum Pm2.5 levels, monash station, 2009–2018.
data sourced from: ACT Health Directorate

Note: High monthly average in April 2016 due to controlled burns.

Particulate matter less than 10 micrometres 
in size (Pm10)

There were 8 exceedances of the daily AAQ NEPM 
standards for PM10 recorded during the reporting 
period. This included 4 exceedances for the 
Monash station in 2018, and 4 exceedances for the 
Florey station (1 in 2015 and 3 in 2018). All of the 
exceedances were due to dust storms. Natural events 
such as dust storms, controlled burns and bushfires, 
which cannot be controlled through normal air quality 
management programs, are not included in the 
assessment of AAQ NEPM standard compliance. With 
the exclusion of dust storms, results for PM10 are 
compliant with the AAQ NEPM standard for both the 
Monash and Florey stations.

Overall, results show no long-term trends in PM10 
levels, with events such as dust storms, controlled 
burns and bushfires responsible for increased levels.

ozone

oZoNe

Ozone is not directly emitted into the air; it is 
formed when volatile organic compounds (from 
industry, vehicles and vegetation) and oxides 
of nitrogen (from industry, vehicles and natural 
gas use) react in sunlight. These reactions only 
produce significant amounts of ozone on warm 
sunny days with light or recirculating winds. 
Ozone can also form downwind of bushfires 
when the chemicals in smoke react in the 
presence of sunlight. In the future, the higher 
temperatures predicted as a result of climate 
change are likely to lead to a greater potential 
for ozone formation.

Human exposure to high concentrations of 
ozone can result in decreased lung function, 
increases in asthma attacks, and increases in 
hospital admissions for people with heart and 
lung conditions. Higher levels of ozone can also 
affect vegetation growth and ecosystems.
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There were no exceedances of the daily maximum 
1-hour and 4-hourly AAQ NEPM standards for ozone 
recorded during the reporting period for both the 
Monash and Florey stations. Despite this, 4-hourly 
maximum levels recorded for Monash station during 
the reporting period were between approximately 
60% and 70% of the standard. Such levels may 
have health implications for sensitive individuals. 
Maximum results for the Florey station are also 
similar, with the exception of 2015 which was lower 
than Monash.

Overall, results show no long-terms trends in 
ozone levels, with annual variations in maximum 
concentrations likely due to hazard reduction burns 
in the region.

Carbon monoxide Co

CARBoN moNoxIde

Carbon monoxide (CO) is mainly produced 
from vehicle engine exhaust. High levels of 
CO can affect human health, especially for 
children, the elderly and those with asthma. 
Very high levels of CO may cause health 
problems for birds and animals. CO also 
plays a role in climate change. Although CO 
is a weak greenhouse gas, it can affect the 
concentrations of other stronger greenhouse 
gases, including carbon dioxide and methane.

Despite vehicle exhaust being the primary 
source of CO in the ACT, progressive 
improvement in motor vehicle emissions has 
meant that levels of CO have not increased 
with the growth in traffic over time.

There were no exceedances of AAQ NEPM standards 
for CO recorded during the reporting period for both 
the Monash station and the Florey station. All levels 
recorded were well within the compliance range. 
There was also little difference in CO levels between 
the stations.

Overall, CO levels appear to be slightly declining, 
likely due to improvements in vehicle emissions which 
are the main source of CO pollution in the ACT.

Nitrogen dioxide No2

NITRoGeN dIoxIde

Nitrogen dioxide (NO2) is mainly produced from 
vehicle engine exhaust. NO2 is also produced 
by the burning of fuels such as natural gas 
and diesel. NO2 is harmful to human health, 
especially for children, the elderly and those 
with asthma. Low levels of NO2 can irritate the 
eyes, nose, throat and lungs of humans and 
animals. Very high levels of NO2 can affect the 
environment by killing plants and roots, and 
damaging the leaves of agricultural crops. Very 
high levels of NO2 can also cause an increase in 
rain acidity, which can harm ecosystems.

Despite vehicle exhaust being the primary 
source of NO2 in the ACT, progressive 
improvement in motor vehicle emissions has 
meant that levels of NO2 have not increased 
with the growth in traffic over time.

There were no exceedances of AAQ NEPM standards 
for NO2 recorded during the reporting period for 
either the Monash or Florey stations. All levels 
recorded were well within the compliance range. 
There was also little difference in NO2 levels between 
the stations.

Overall, results show that NO2 levels appear to 
be stable, with some slight annual variations in 
maximum concentrations.

Indicator A2: Health impacts 
of air pollution
There is currently no data available on the impacts 
of air pollution on human health in the ACT, nor 
the associated costs to the health system and the 
economy. At the time of writing this report, the Office 
of the Commissioner for Sustainability and the 
Environment (OCSE) was unable to obtain data on 
doctor visits and hospital admissions during periods 
of poor air quality, or data on increases in respiratory 
and cardiovascular problems associated with periods 
of poor air quality.

Polluted air causes a range of short and long-term 
negative health outcomes. The common air pollutants 
present in the ACT – particles, nitrogen dioxide, 
carbon monoxide and ozone – are all associated 
with a range of harmful effects on human and 
environmental health.
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The impacts of air pollution on human health is 
dependent on a range of factors including exposure 
level and the age and background health status 
of individuals. Many people, such as those with 
chronic respiratory conditions, are at greater risk of 
experiencing adverse health events when exposed 
to poor-quality air. Cardiovascular and respiratory 
complaints are some of the most common effects, 
with acute cases resulting in increased doctor and 
hospital visits, and even death in extreme cases.

The AAQ NEPM standards are designed to adequately 
protect human health and wellbeing. However, 
there is a large body of evidence that demonstrates 
that air pollution, even at concentrations below the 
current air quality standards, is associated with 
adverse health effects.4 The strongest evidence 
relates to premature mortality and effects on the 
respiratory and cardiovascular system. Particulate 
matter is estimated to be the individual pollutant 
responsible for the largest burden of disease from 
outdoor pollution.

In recognition of the evidence on health impacts, 
national standards are moving towards the position 
that there is no safe concentration for sensitive 
people, especially for particles (PM10, PM2.5). In 2013, 
the International Agency for Research on Cancer 
classified outdoor air pollution and particulate matter 
as carcinogenic to humans.5

Any reduction in air pollution will result in health 
benefits, even where pollutant concentrations are 
within the air quality standards.

Indicator A3: emissions of 
major air pollutants
Knowledge on the sources of air pollutants is 
important for the management of air pollution. The 
sources and amounts of pollutants emitted into the 
atmosphere are influenced by many factors including 
population, economic activity, prosperity, mobility 
and personal behaviour.

Due to the low level of industrial activity in the ACT, 
air quality is largely determined by activities and 
conditions in our urban areas. For instance, the 
number of cars being driven and the use of wood 
heaters in Canberra’s suburbs are major factors 
influencing air quality.

4 Environment Protection Authority Victoria, 2018, Air Pollution in Victoria – A Summary of the State of Knowledge, August 2018, 
Carlton, Victoria. Found at https://www.epa.vic.gov.au/~/media/ Publications/1709.pdf

5 International Agency for Research on Cancer, 2016, IARC Monographs: Outdoor Air Pollution, Volume 109. Found at monographs.
iarc.fr/ENG/Monographs/vol109/index.php, accessed August 2019.

6 Office of the Commissioner for Sustainability and the Environment, 2015, ACT State of the Environment Report 2015, 
ACT Government, Canberra.

7 National Environment Protection Council, 2019, National Environment Protection Council Annual Report 2017–2018, Canberra. 
Found at www.nepc.gov.au/system/files/resources/afef0a22-b780-41ed-ab10-416162bb201e/files/nepc-annual-report-2016-17.pdf, 
accessed August 2019.

The sources and volumes of emissions of air 
pollutants in the ACT is reported in the National 
Pollutant Inventory (NPI). Whilst point source 
emissions are reported annually, data on the sources 
and emissions of diffuse source air pollution dates 
from a single 1999 study. It is important to note 
that diffuse sources of air pollutants, especially 
from transport and wood heaters, are the most 
significant contributors to air pollution in the ACT.6 
Consequently, in the absence of current data it is not 
possible to assess changes in air pollution emissions 
for this reporting period.

National environment Protection 
National Pollutant Inventory measure 
(NPI NePm)

Point-source emissions are regulated by the ACT 
Government. Maximum concentration limits are 
placed on certain substances being emitted from 
industrial sources; these limits are regulated through 
the Environment Protection Act 1997. There are several 
industrial facilities in the ACT that must report to the 
EPA on their total point-source emissions each year. 
The annual monitoring and reporting of point source 
emissions is required under the NPI NEPM. During the 
reporting period (up to and including 2017–18), the 
ACT’s monitoring and reporting activities complied 
with the NPI NEPM.7

Indicator A4: Amenity
Impacts on amenity such as increased noise, smoke, 
odour, dust and other pollution can affect health and 
wellbeing. Noise is the second most common form 
of pollution experienced by the community, after air 
pollution, and is increasing with growth in population, 
urbanisation and traffic. The Environment Protection 
Authority is responsible for investigating noise, odour, 
smoke, dust, light and other pollution complaints, and 
for enforcing compliance with guidelines in the ACT. 
As the number of complaints increase, so does the 
burden on compliance and enforcement resources.

Noise can significantly impact on quality of life, 
community health and can reduce economic 
performance. Noise can cause disturbance to sleep, 
interfere with reading and relaxing, and can be a 
barrier to spending time outdoors. Health impacts 
from chronic or acute noise include sleep deprivation, 
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contribution to heart disease, impaired learning, 
hypertension, raised blood pressure, and stress.

Identification of impacts on amenity come from 
community complaints received by the ACT 
government. The number of complaints are 
dependent on a range of factors such as the 
sensitivity of community members to particular 
issues, and the number of complaints made about 
each individual event. Consequently it is difficult to 
assess trends in amenity. Despite this, complaints 
data does provide information on everyday 
environment impacts concerning the ACT community.

Complaints data is only available for the 2017–18 
and 2018–19 period. Data for these years have been 
combined to determine the problems impacting on 
the community.

Over the two years a total of 5,562 complaints 
were received by the EPA regarding environmental 
conditions. Noise was responsible for 80% of 
complaints (4,459), with air pollution responsible for 
13% (Figure 7). Noise is clearly a significant concern 
in the ACT. Although air pollution is the second 
most common complaint, the EPA only received 727 
complaints, significantly fewer than for noise.

Noise complaints were dominated by amplified noise 
(mostly loud music) which accounted for 53% (2,364) 
of the total noise complaints over this two year 
reporting period. Construction noise accounted for 
20% of the total noise complaints.

Air pollution complaints were dominated by smoke 
(wood heaters and controlled burns) which accounted 
for 55% (403) of the total air pollution complaints 
over 2017–18 and 2018–19. Odour accounted for 22%, 
and dust 18%.

Light pollution
99 complaints (2%)

Land contamination
105 complaints (2%)

Waterways pollution
163 complaints (3%)

Air pollution
727 complaints (13%)

5,562
Total complaints

Noise pollution
4459 complaints (80%)

Figure 7:  
Complaints received by the ePA, 2017–2018 to 2018–2019.
data sourced from: ACT Environment Protection Authority

DATA GAPS
The ACT air quality monitoring network consists of 
only two AAQ NEPM monitoring stations at Monash 
and Florey. The third station at Civic does not 
satisfy AAQ NEPM compliance requirements. For 
a comprehensive assessment of air quality in the 
ACT, a wider monitoring coverage is required. This 
would assist the detection of localised air pollution 
related to differing topography, road traffic and levels 
of industry and land development. For example, 
differences in local air pollution levels are clearly 
demonstrated in the number of particulate matter 

(PM2.5) exceedances recorded at the Monash station 
when compared to the Florey station.

Information is lacking on the human health impacts 
of air pollution and associated costs to the health 
system and economy in the ACT.

There has been no diffuse air pollution assessment 
since 1999. Consequently, in the absence of current 
data it is not possible to assess this indicator for this 
reporting period.
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CASE STUDY
HEALTH IMPACTS OF POLLEN AND SPORES
Supplied by: Simon G. Haberle, Ben Keaney, victoria miller, Janelle Stevenson, Feli Hopf and Susan Rule, 
The Australian National University.

8 Australian Bureau of Statistics, 2018, National Health Survey: First Results, 2017–18, ABS cat. no. 4364.0.55.001, Canberra.
9 Haberle S.G., 25/9/2014, Canberra Pollen Count and Forecast website, found at  

www.canberrapollen.com.au/news-events/video-explaining-new-canberra-pollen-app-anuchannel/, accessed August 2019.
10 Pritchard J., J. Stevenson, A. Zawadski, 2019, ‘Increasingly Allergenic Airborne Pollen Revealed in Sediment of Lake Burley 

Griffin, Canberra’, Journal of Urban Ecology, 5(1):1–14.
11 D’Amato G., S.T. Holgate, R. Pawankar et al., 2015, ‘Meteorological Conditions, Climate Change, New Emerging Factors, and 

Asthma and Related Allergic Disorders. A statement of the World Allergy Organization’, World Allergy Organization Journal, 8(1):25.
12 Haberle S.G., D.M.J.S. Bowman, R.M. Newnham et al., 2014, ‘The Macroecology of Airborne Pollen in Australian and New Zealand 

Urban Areas’, PLoS ONE, 9(5).
13 Find out more at www.airrater.org.au and www.canberrapollen.com.au and on Twitter @AirRaterUTAS and @CanberraPollen.

The ACT has the highest rate of allergic rhinitis in 
Australia (29% of the ACT population), increasing by 
around 10% between 2007 and 2018.8

The geography and climate of Canberra has a lot to 
do with its status as the nation’s number one hotspot 
for hay fever. Its land-locked location in the heart of 
a rich agricultural region, plus a climate and urban 
landscaping history that supports a high diversity of 
introduced plants, means that there is little chance 
for relief during the months when allergy-related 
plants produce pollen.

The Canberra Pollen Calendar

The Canberra Pollen Calendar (Figure 8) shows the 
duration and peak periods of the pollen season for 
the top allergenic plants in the ACT. Although there 
is a strong correlation between the amount of grass 
pollen and people suffering from allergic rhinitis 
during the spring and summer flowering season (late 
September to February), there are also many other 
pollen types that trigger allergic reactions.9 The 
calendar shows that the actual season for Canberra’s 
pollen–related allergic rhinitis extends well beyond 
the limits of the grass season.

There is also a clear trend in increasingly allergenic 
airborne pollen load over the past 90 years, coinciding 
with Canberra’s urban development and associated 
tree-planting scheme.10 As the climate warms and 
the population grows in Canberra, it will be important 
for allergic rhinitis sufferers, health experts and 
city landscape planners to be aware of the potential 
impact that environmental change can have on 
allergic diseases. Education and awareness about 
the impacts of allergy causing plants on population 
health and productivity will help to better guide 
decisions on reducing health impacts from pollen.

Future impacts and management

Predicting how pollen seasons might change in the 
future is difficult due to our limited understanding of 
the interaction between climate, pollen production 
and people. Climate change is likely to affect the 
onset, duration, and intensity of the pollen season, 
as well as the allergenicity of the pollen. Studies on 
plant responses to elevated atmospheric levels of 
Carbon Dioxide indicate that plants exhibit enhanced 
photosynthesis and reproductive effects and produce 
more pollen.11

In 2007, the Canberra Pollen Count and Forecast 
Project was established at the Australian 
National University by a team of pollen experts 
(palynologists).12 The aim of the program is to 
develop a long-term record of airborne pollen in 
the city and enhance the understanding of the 
impact of pollen-related allergic rhinitis on the 
local community. This is being achieved through the 
development of a citizen science approach designed 
to provide the public with daily pollen information, 
while allowing users to give feedback on their hay 
fever symptoms. This information is providing the 
first insights into the impact of airborne pollen on 
people in the ACT (AirRater and CanberraPollen).13

By increasing the data available for research, and the 
general public’s awareness of the impacts of different 
pollen types on population health and wellbeing, 
we can help to understand and begin to mitigate 
an increasingly significant health and economic 
burden in the ACT. This will lead to reduced allergy 
symptoms, improved quality of life, and will empower 
sufferers to self-manage their condition.

An important step will be to increase the monitoring 
of airborne particles across the urban landscape of 
the ACT. There is currently only one central monitoring 
station for pollen in the ACT. The addition of more 
stations across the urban area would greatly improve 
the understanding of pollen levels and impacts on 
health across the ACT.
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Peak pollen period Pollen season # Native species Total pollen load (grains/m3)

Privet (Ligustrum)

Plantain (Plantago)

Dock, Sorrel ( Rumex )

Grass (Poaceae)

Paterson’s Curse ( Echium)

Oak ( Quercus )

Olive ( Olea )

Plane tree (Platanus)

Willow (Salix)

Elm (Ulmus)

Birch (Betula)

Ash ( Fraxinus)

Poplar (Populus)

#Wattle (Acacia)

Pine (Pinus)

#She Oak (Casuarinaceae)

Cypress Pine (Cupressacaeae)

Alder (Alnus)

200

250

150

50

100

0

A
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oothed)

Figure 8:  
Pollen calendar for Canberra and the region based on the Canberra Pollen 
monitoring Programs data derived from 2007 and 2014–2019.
Source: Canberra Pollen Count and Forecast Project, ANU

Notes: The calendar provides a preliminary assessment of the pollen season and peak periods within that season. 
Some pollen types represent more than one species and can result in more than one peak period in the calendar. 
The period of highest average total pollen load occurs between September and November in Canberra and the region.
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Indicator assessment

Indicator Status Condition Trend data quality

Indicator L1: 
Land use change

Over the reporting period, it was not possible to determine 
changes in the area of urban and rural lands. However, any 
changes are estimated to be small. Although nearly 75% 
of ACT Government land is zoned for natural ecosystems 
and greenspace, urban expansion continues to be an 
environmental challenge for the ACT. To minimise urban 
growth, the proportion of medium and high-density housing 
is increasing. The rates of infill development are improving 
with all years from 2015–16 meeting (or close to meeting) 
the 70% infill target.

Fair    

moderate

Indicator L2: 
Land health

There is a general lack of knowledge about land health 
in the ACT, both for long-term changes and current 
conditions. This lack of information does not enable an 
assessment of land and soil health and remains a critical 
gap in our understanding of environmental condition. 

Unknown    

Low

Indicator assessment legend

Condition
 Good  =  Environmental condition is healthy across the ACT, oR pressure likely 

to have negligible impact on environmental condition/human health.

 Fair  =  Environmental condition is neither positive or negative and may be 
variable across the ACT, OR pressure likely to have limited impact on 
environmental condition/human health.

 Poor  =  Environmental condition is under significant stress, OR pressure likely 
to have significant impact on environmental condition/ human health.

 Unknown  =  Data is insufficient to make an assessment of status and trends.

 NA  =  Assessments of status, trends and data quality are not appropriate 
for the indicator.

Trend
	   Improving

	 	 	Deteriorating

	  Stable

	  Unclear

NA =   Assessments of status, trends 
and data quality are not 
appropriate for the indicator.

data quality
   High  = Adequate high-quality evidence and high level of consensus

   moderate  = Limited evidence or limited consensus

   Low  = Evidence and consensus too low to make an assessment

   NA  = Assessments of status, trends and data quality are not 
appropriate for the indicator.
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Key actions
That the ACT Government:

ACTION 1: improve knowledge on land use change in the ACT. This could be achieved through 
the development of annual land accounts using the United Nations System of 
Environmental-Economic Accounting framework.

ACTION 2: continue to increase the number of medium and high-density dwellings to minimise future 
growth in the ACT’s urban area.

ACTION 3: encourage and provide opportunities for further increases in urban residential infill developments.

ACTION 4: ensure current and future greenfield developments incorporate actions to minimise impacts 
on natural ecosystems and biodiversity.

ACTION 5: improve knowledge on land and soil health to address this critical data gap in environmental 
condition assessments.

main findings

Land use change 2015–16 to 2018–19
It was not possible to determine changes in the area 
of urban and rural lands. However, any changes are 
estimated to be small.

For land under the tenure of the ACT Government, 
the main land uses are conservation and protected 
63% (141,000 hectares), urban and intensive 
17% (37,000 hectares), rural 15% (33,000 hectares), 
and plantation forests 4% (8,700 hectares).

Under the Territory Plan, zoning categories for lands 
managed by the ACT Government are mountains and 
bushlands (62%), rural (15%), urban and intensive 
(9%), hills, ridges and buffers (7%), river corridor (5%), 
and urban open space 2%.

Nearly 75% of ACT Government land is zoned for natural 
ecosystems and greenspace.

In 2019, there were 8,700 hectares of pine plantations in 
the ACT, although 1,560 hectares were fallow (inactive 
and unplanted). In 2017–18, 307 hectares were harvested 
with a value of nearly $5.5 million.

ACT’s pine forests are extensively used and managed for 
recreational activities, including walking, jogging, horse 
riding and cycling.

The ACT has a relatively small agricultural sector with 
beef cattle farms the most common, accounting for 
40% of all farms. The gross value of the ACT’s agriculture 
in 2017–18 was over $10.6 million.

Urban expansion
Land development continues to be an environmental 
challenge for the ACT.

Population growth is a key driver of urban land 
use change.

Between 1991 and 2016, the ACT’s urban land area 
grew by 57%, compared to a population increase of 
43% over the same period. If this ratio of urban growth to 
population continues, the ACT’s current urban footprint 
would need to increase by a further 46% by 2041 to 
accommodate projected population growth.

It is estimated that the ACT will need 100,000 new 
dwellings by 2041 to accommodate the projected 
population growth. Current estimates suggest there is 
potential for approximately 29,000 new homes in existing 
greenfield areas zoned as future urban areas.

To minimise the growth of the ACT’s future urban 
footprint there needs be an increase in population 
density, the number of medium and high-density 
dwellings, and the amount of urban infill compared to 
greenfield development.

In 2016, Canberra had a population density of 
1,062 people per square kilometre, the second lowest 
of the major Australian capital cities (excluding Hobart 
and Darwin), and the second lowest residential dwelling 
density with 437 private dwellings per square kilometre.

In 2016, single dwellings were the dominant form 
of housing accounting for 65% of total residences, 
18% were medium density, and 17% high density.

The proportionate share of single dwellings has 
decreased from 80% of total residential dwellings 
in 1991.
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Treescape. Source: Ryan Colley.

Greenfield versus infill development
The ACT Planning Strategy 2018 sets a target for up to 
70% of new housing to be provided as infill development 
within the existing urban footprint.

The rate of infill development in the ACT has varied 
widely since 2011–12, from a low of 36% of all urban 
development in 2013–14 to a high of 77% in 2017–18.

The average infill rate between 2011–12 and 2017–18 was 
58% of all development.

The rate of infill urban development has increased 
since 2013–14, with all years from 2015–16, meeting 
(or close to meeting) the 70% infill target.

If the 70% urban infill target continues to be met, it is 
estimated that the ACT’s projected 2041 population 
could be accommodated within a 42,900 hectare 
footprint, a 16% increase from the 2016 urban area.

Land health
There is a general lack of knowledge about land health 
in the ACT, both for long-term changes and current 
conditions. This lack of information does not enable an 
assessment of land and soil health and remains a critical 
gap in our understanding of environmental condition.

There is no routine monitoring for soil health 
indicators such as erosion, salinity, structure decline, 
and reductions in organic content. Consequently, 
understanding of the actual extent of these problems 
is limited.

Up to and including 2017–18, monitoring and reporting 
activities for the ACT’s contaminated sites were found 
to comply with the National Environment Protection 
(Assessment of Site Contamination) Measure.
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INTRODUCTION
This section provides an assessment 
of land use and condition in the ACT. 
The following indicators are assessed:

• Indicator L1: Land use change

• Indicator L2: Land health

Human wellbeing as well as terrestrial and aquatic 
ecosystems are dependent on healthy land. The 
interactions of soil, air, water, plants, animals and 
natural processes provide a diverse range of services, 
including fertile soil for agriculture, clean water 
production, nutrient recycling, and erosion control. 
How land is used and managed can significantly 
affect its capacity to provide these services.

Land use is a key driver of environmental change 
affecting ecological functions, attributes and 
the integrity of land health. Many environmental 
problems in the ACT result from current and historic 
land use and management. The maintenance of 
land health requires consideration of the needs of 
urban and other development in conjunction with 
environmental protection.

The main pressures on land health are from 
vegetation clearing for urban expansion (particularly 
greenfield development) and agriculture, and 
severe fire that can expose and alter the structure 
of soils increasing the risk of significant erosion. 
The degradation of land has consequences for 
both terrestrial and aquatic ecosystems. Poor 
land health can lead to the loss of vegetation and 
habitat, and severely impact on water quality and 
aquatic biodiversity (see section 5.6 Water). Poor 
land health also impacts on agricultural production 
through the loss of soil nutrients and organic matter, 
reductions in crop yields and pasture production, and 
increased erosion.

The ACT’s land is used for urban areas, conservation, 
agriculture and plantation forestry. Land use change 
can be driven by a range of social, economic and 
environmental pressures such as population growth, 
land values that support housing development, 
preference for traditional housing, and agricultural 
drivers such as climate (for example, water 
availability) and commodity prices.

Changes in the area of one land use type can have 
negative consequences for others. For example, 
urban expansion results in the loss of natural 
habitat as well as agricultural land. Land use change 
can also have consequences for a range of other 
environmental pressures, for example the expansion 
of urban areas creates increased demand for 
transport infrastructure such as roads and public 
transport. This means that urban development can 
have a greater impact on the environment because 
of the degree of land change required and the 
resources consumed.

Climate change will increase pressures on land 
health with higher temperatures, reduced rainfall, 
more extreme weather events, and an increase in 
fire risk and severity (see section 5.1 Climate Change 
and 5.7 Fire). These are likely to affect land use 
and management through significant changes to 
landscape functions and vegetation cover.
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DATA TRENDS
Indicator L1: Land use change

1 Note that there may be some variation compared to actual land use area due to the amalgamation of categories used and the 
inclusion of some areas in more than one land use type.

2 ‘Urban and intensive’ includes lands zoned as residential, commercial, industrial, transport, urban open space, and hills/ridges/
buffer areas.

For land use change, only urban and rural land uses 
are discussed here; for changes in conservation areas 
see section 5.5 Biodiversity.

The data used for this indicator are from the Territory 
Plan Zones. Under the Planning and Development 
Act 2007, the Territory Plan sets out zoning that 
identifies the types of land use and activities that are 
permitted in an area. Because the data are based on 
land zoning, they may not reflect actual current land 
use. For example, land zoned for urban areas may 
still be undeveloped. In addition, land zoning related 
to specific objectives such as ecological protection, 
cultural and heritage resources, and environmental 
integrity (for example, hills, ridges and buffers, 
mountains and bushland, and river corridors) will 
differ to conservation and protected areas as shown 
in section 5.5. Biodiversity because some of this 
zoned land is under the tenure of rural lease holders 
and not managed by the ACT Government.

The total area of the ACT is around 236,000 hectares 
and the area of land under the tenure of the ACT 

Government is around 224,700 hectares. The 
remainder of the ACT’s land is national land managed 
by the National Capital Authority (also known as 
‘designated land’) and largely includes urban areas 
around central Canberra and Lake Burley Griffin.

For land under the tenure of the ACT Government, 
the main land uses are (Figures 1 and 2):1

• conservation and protected lands which protect 
around 141,000 hectares (63%)

• urban and intensive lands which account for 
around 37,000 hectares (17%)2

• rural lands which account for around 
33,000 hectares (15%), and

• plantation forests which account for around 
8,700 hectares (4%).

It was not possible to determine changes in the area 
of urban and rural lands over the reporting period 
(2015–16 to 2018–19). However, any changes are 
estimated to be small.

Urban and 
intensive
(17%) 224,700 

hectares

Rural
(15%)

Conservation 
and protected

(63%)

Plantation forest
(4%)

Figure 1:  
main land uses under the tenure of the ACT Government, 2019.
data sourced from: Environment, Planning and Sustainable Development Directorate.

Note: Data is from Territory Plan zones. There may be some variation compared to actual land use area due to the amalgamation of 
categories used.
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Figure 2:  
Main land use types in the ACT.
Source: Environment, Planning and Sustainable Development Directorate.

Note: Data is from Territory Plan zones. There may be some variation compared to actual land use area due to the amalgamation 
of categories used.
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Under the Territory Plan, zoning categories for lands 
managed by the ACT Government are mountains and 
bushlands (62%), rural (15%), urban and intensive 
(9%), hills, ridges and buffers (7%), river corridor 
(5%), and urban open space 2% (Figure 3). This means 

3 Australian Bureau of Statistics, 2019, ‘Value of Agricultural Commodities Produced, Australia, 2017–18’, (7503.0), Canberra.
4 Plantation forest data from the Environment, Planning and Sustainable Development Directorate.
5 The urban land use trends, population and housing projections in this section are taken from: EPSDD, 2018, ACT 

Planning Strategy 2018, ACT Government, Canberra, found at https://www.planning.act.gov.au/__data/assets/pdf_
file/0007/1285972/2018-ACT-Planning-Strategy.pdf, accessed 13 August 2019.

that nearly 75% of ACT Government land is zoned for 
natural ecosystems and greenspace. Highly modified 
land uses such as urban and rural account for around 
25% of ACT Government land.

Urban hills, ridges, 
buffer areas
(7%)

River corridor
(5%)

 224,700 
hectares

Rural
(15%)

Mountains
 and bushland

(62%)

Urban and intensive
(9%)

Urban open space
(2%)

Figure 3:  
Territory Plan zones for land under the tenure of the ACT Government, 2019.
data sourced from: Environment, Planning and Sustainable Development Directorate.

Note: Data is from Territory Plan zones. There may be some variation compared to actual land use area due to the amalgamation of 
categories used.

Rural and plantation forest land use

The ACT has a relatively small agricultural sector. 
Beef cattle farms are the most common, accounting 
for 40% of all farms.3

In 2019, there were 8,700 hectares of pine plantations 
in the ACT, although 1,560 hectares were fallow 
(inactive and unplanted). Some 10,000 hectares 
of the pine plantation estate was destroyed in 
the 2003 bushfires with only the Kowen Forest 
plantation unburnt. Some burnt plantation areas 
were replanted with pine trees, particularly where 
soil stabilisation and water quality protection were 
a priority, and boundaries were redefined with some 
areas converted to native vegetation. In 2017–18, 
307 hectares were harvested with a value of nearly 
$5.5 million.4 The pine forests are also extensively 
used and managed for recreational activities, 
including walking, jogging, horse riding and cycling.

Urban expansion5

Population growth is a key driver of urban land use 
change in the ACT. The ACT has experienced strong 
and sustained population growth – in the 10-year 
period between 2008 and 2018 the population 
grew by approximately 72,000 people, an average 
annual increase of 7,200 or 1.7% per year (see 
section 5.2 Human Settlements). In 2018, the ACT’s 
population was around 423,000 and is projected to 
increase to 589,000 people by 2041.

The ACT consumes significantly more land for urban 
development compared to population growth. 
Between 1991 and 2016, the ACT’s urban land area 
grew by 57%, compared to a population increase 
of 43% over the same period. If this ratio of urban 
growth to population continues, the ACT’s current 
urban footprint would need to increase by a further 
46% by 2041 to accommodate population growth. 
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This would mean that the current urban area of 
around 37,000 hectares would grow to 54,000 
hectares. This growth pattern does not support 
a compact and efficient city and would increase 
travel times and limit transport options, raise 
infrastructure-servicing costs, and result in 
significant increases in the ACT’s ecological footprint. 
Continued urban expansion also places pressure on 
Canberra’s rural and greenspace environments, and 
the connectivity of its ecosystems.

It is estimated that the ACT will need 100,000 new 
dwellings by 2041 to accommodate the projected 
population growth. This growth will also necessitate 
the construction of associated infrastructure. 
The ACT’s growth area is shown in Figure 4. 
Current estimates suggest there is potential for 
approximately 29,000 new homes in existing 
greenfield areas zoned as future urban areas. If no 
new greenfield areas are identified, this supply is 
expected to be sufficient until around 2030–40.

Figure 4:  
Current and future urban growth in the ACT.
Source: Environment, Planning and Sustainable Development Directorate.
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Minimising the growth in the ACT’s urban footprint

Much of the growth in the ACT’s urban area has been 
in the form of single low-density dwellings with 
fewer and fewer people living in them. To minimise 
the growth of the ACT’s future urban footprint 
there needs be an increase in population density, 
the number of medium and high-density dwellings, 
and the amount of urban infill compared to greenfield 

development. The relationship between population 
density and the growth in urban area is shown in 
Figure 5. The amount of land required for higher 
population densities is significantly less than that 
required for low densities, which reduces the need 
for new urban areas.

Figure 5:  
Area of land taken by 50,000 dwellings at different population densities.
Source: Environment, Planning and Sustainable Development Directorate.
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In 2016, Canberra had a population density of 1,062 
people per square kilometre, the second lowest of the 
major Australian capital cities (excluding Hobart and 
Darwin). This is due to:

• a reduction in Canberra’s household size from 
2.9 people in 1991 to 2.5 in 2016

• 55% of ACT households having 2 or fewer people, 
and

• an increase of 125% in single-person households 
from 1991 to 2016, the fastest growing household 
type in Canberra.

Canberra also had the second lowest residential 
dwelling density compared to other major Australian 
capital cities, with 437 private dwellings per square 
kilometre. Nevertheless, housing preferences are 
changing, with a greater demand for medium-density 
housing such as townhouses. In 2016, 18% of 
Canberra’s residential dwellings were medium 
density, and 17% high density (Figure 6). Single 
dwellings remain the dominant form of housing at 
65%, although its proportionate share has decreased 
from 80% of residential dwellings in 1991.

Low-density 
dwellings
(65%)

 161,916 
dwellings

Medium-density
 dwellings

(18%)

High-density
 dwellings

(17%)

Figure 6:  
dwelling density in Canberra, 2016.
data sourced from: Australian Bureau of Statistics.

Notes: Low density comprises separate houses; Medium density is made up of semi-detached, row or terrace houses, townhouses 
etc. with one, two or more storeys as well as flats or apartments attached to a house. High density comprises flats or apartments in 
any number of storied buildings. Only low, medium and high-density residential dwellings are included in the total.
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Greenfield versus infill development

6 EPSDD, 2018, ACT Planning Strategy 2018, ACT Government, Canberra, found at https://www.planning.act.gov.au/__data/assets/
pdf_file/0007/1285972/2018-ACT-Planning-Strategy.pdf, accessed 30 November 2019.

Greenfield urban development is that which occurs 
outside the boundary of the established urban area. 
This development extends the urban footprint and 
requires the construction of new utility, transport 
and social infrastructure. Infill urban development 
is undertaken within the existing urban area and 
provides greater intensity and efficiency of existing 
land and infrastructure. Urban infill can include the 
redevelopment of commercial and industrial areas, 
and the development of unimproved land within the 
urban boundaries.

Greenfield development places greater pressure on 
the environment through impacts such as:

• vegetation clearance

• degraded land condition

• increased waterway pollution

• increased recreational use and access tracks

• garden weed invasion, and

• the need for extensive fire management for 
asset protection.

Greenfield development can also significantly 
increase demand and consumption of resources as 
well as greenhouse gas emissions through additional 
infrastructure and transport needs.

Another consideration for greenfield developments 
is the potential requirement for the creation 
of environmental offsets to address potential 
development pressures. In the ACT, offsets provide 
environmental compensation for a development that 
is likely to have adverse environmental impacts on a 
protected matter (see section 5.5 Biodiversity).

Urban infill generally has a much reduced 
environmental impact compared to greenfield 
development because it requires a smaller 
development footprint and a reduced need for new 
infrastructure. The benefits can be increased with 
sensitive design and adoption of low environmental 
impact types of land use.

Higher rates of urban infill are required for the 
ACT to meet a range of social, environmental and 
economic needs, including commitments to a net 
zero emissions future, improved public transport and 
demographic trends favouring greater housing choice.

The ACT Planning Strategy 2018 sets a target for 
up to 70% of new housing to be provided as infill 
development within the existing urban footprint.6 
The rate of infill development in the ACT has varied 
widely since 2011–12, from a low of 36% of all urban 
development in 2013–14 to a high of 77% in 2017–18 
(Figure 7). The average infill rate between 2011–12 
and 2017–18 was 58% of all development. However, 
the rate of infill urban development has increased 
since 2013–14, with all years from 2015–16, meeting 
(or close to meeting) the 70% infill target.

If the 70% urban infill target continues to be met, it is 
estimated that the ACT’s projected 2041 population 
could be accommodated within a 42,900 hectare 
footprint (Figure 8). This would mean a 16% increase 
from the 2016 urban area compared to a 46% increase 
if the current ratio of urban growth to population 
continues. Regardless of the size of urban growth in 
the future, it is clear that urban land development will 
continue to be an environmental challenge for the ACT.
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Figure 7:  
Rates of greenfield and infill urban development, 2011–12 to 2017–18.
data sourced from: Environment, Planning and Sustainable Development Directorate.
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Figure 8:  
estimated urban area required for the ACT’s projected 2041 population 
(589,000 people) using a 70% urban infill rate compared to a continuation of 
the 1991 to 2016 urban growth rate.
data sourced from: Environment, Planning and Sustainable Development Directorate.
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EXPERT COMMENTARY: 
MINIMISING THE BIODIVERSITY IMPACTS OF GREENFIELD DEVELOPMENT IN THE MOLONGLO VALLEY
dr Philip Gibbons, Associate Professor, Fenner School of environment and Society, 
The Australian National University

7 Woinarski, J.C.Z. et al., 2017, ‘How Many Birds Are Killed by Cats in Australia?’, Biological Conservation, 214: 76–87.
8 Meek, P.D., 2003, ,Home Range of House Cats Felis Catus Living Within a National Park’, Australian Mammalogy, 25(1): 51–60.
9 Brown, A., 25 February 2017, ‘Cats Captured from Canberra’s Cat Containment Suburbs on the Increase’, The Canberra Times, 

Canberra.
10 Rayner, L. et al., 2013, ‘Are Protected Areas Maintaining Bird Diversity?’, Ecography, 37(1): 43–53.
11 Ikin, K. et al., 2015, Key Lessons for Achieving Biodiversity-sensitive Cities and Towns, Ecological Management and Restoration, 

16(3): 206–214.
12 Department of the Environment and Energy, 2017, ‘Why are Weeds a Problem?’, found at https://www.environment.gov.au/

biodiversity/invasive/weeds/weeds/why/index.html
13 Neil, R., 2012, Report on the State of the Watercourses and Catchments for Lake Burley Griffin, Part 1, Office of the Commissioner 

for Sustainability and Environment, Canberra.

Urban development poses several threats to 
biodiversity. However, there are actions that 
governments and residents can take in the Molonglo 
Valley to minimise these impacts.

edge effects

Suburbs pose several threats to native flora and 
fauna in neighbouring bushland: unrestrained pets, 
invasive plants and animals, stormwater runoff 
and bushfire.

Pet cats in Australia collectively kill around 167,000 
birds per day.7 They also kill a range of small reptiles, 
mammals and even invertebrates such as butterflies. 
A cat containment policy is an important conservation 
measure in suburbs within one kilometre of natural 
areas since pet cats can roam this distance.8

Although there is mandatory cat containment in 
all new suburbs of the Molonglo Valley, there is 
evidence from the RSPCA that compliance with 
cat containment declines with time.9 Ongoing 
education and enforcement of cat containment is 
therefore critical.

Development of new suburbs in Canberra has 
coincided with declines of native birds from adjacent 
bushland.10 Reasons for this are unclear, but some of 
Australia’s most aggressive native birds such as the 
Red Wattlebird, Noisy Miner, Rainbow Lorikeet and 
Pied Currawong thrive in suburbs and may be pushing 
other native birds out of neighbouring bushland. 
Avoiding garden plants that attract these aggressive 
species to our suburbs (for example, nectar-rich 
Grevilleas and Callistemons and prolific fruiting 
plants such as Cotoneaster) may be one solution.11

Approximately 15% of Australia’s plant species are 
exotic and this is increasing at the rate of about 
10 new species annually.12 Weeds represent a threat 
to biodiversity in Australia because they displace 
native plants and change habitat, and are virtually 
impossible to eradicate once established.

Urban areas are a known source of weeds that invade 
adjacent bushland. Garden escapes in the ACT 
include Cootamundra Wattle, Common Pampas Grass 
and Cotoneaster. Urban open space in Canberra’s 
suburbs often becomes dominated by two significant 
weeds: African Lovegrass and Chilean Needlegrass. 
Weed control within reserves is undermined where 
adjacent suburbs support large-source populations 
of invasive plants.

Suburbs contain many hard surfaces such as roofs, 
roads and footpaths and therefore represent a source 
of considerable stormwater runoff. Stormwater 
runoff carries large quantities of sediment and 
nutrients from lawns, leaves, wildlife faeces and 
leaking sewage infrastructure. This all drains into 
adjacent waterways. Blooms of blue-green algae 
in Canberra’s waterways have been traced to these 
sources.13 Unless managed carefully, stormwater 
from new suburbs in the Molonglo Valley will impact 
upon native species in the Molonglo River and 
downstream, such as the Platypus, Murray Cod and 
Murray River Crayfish.

Bushfires represent a threat to urban communities 
located next to bushland, but protecting urban 
communities from bushfires can also represent a 
threat to wildlife. Asset Protection Zones (APZs), 
cleared of most trees and shrubs, are maintained 
around suburbs adjacent to bushland in the ACT.
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Good planning can limit the impact of APZs on 
biodiversity. Designing new suburbs so the perimeter 
is a road and APZs are within the urban footprint – 
rather than adjacent bushland – reduces impacts on 
native wildlife.

Some ecological restoration can be undertaken 
within APZs without increasing the risk to houses 
during bushfires. For example, rock quarried from 
new suburbs in the Molonglo Valley has been used 
to create additional habitat for the Pink-tailed 
Worm-lizard (a vulnerable species). These areas also 
support low levels of fire fuel hazard.14

Connectivity

Urbanisation also contributes to the fragmentation 
of wildlife populations. Connectivity between 
wildlife populations is important because it reduces 
inbreeding, facilitates recolonisation of bushland 
patches when species have become locally extinct 
(for example, because of bushfire) and it allows 
species to move across landscapes, which is 
important for those affected by climate change. 
Stepping stones of suitable habitat within urban 
areas helps connect wildlife populations.

For example, one study found that nearly a third 
of Canberra’s native birds depend on mature 
eucalypts.15 However, most mature trees are cleared 
as suburbs are developed and those retained 
are often removed when they begin senescing. 
Retention and protection of mature eucalypts within 
the suburbs of the Molonglo Valley will improve 
connectivity for native birds and bats.

14 McDougall, A. et al., 2016, ‘Restoration Rocks: Integrating Abiotic and Biotic Habitat Restoration to Conserve Threatened Species 
and Reduce Fire Fuel Load’, Biodiversity and Conservation, 25(8): 1529–1542.

15 Le Roux, D.S. et al., 2015, ‘Single Large or Several Small? Applying Biogeographic Principles to Tree-level Conservation and 
Biodiversity Offsets’, Biological Conservation, 191: 558–66.

Roads represent a physical barrier to movement 
by some native species and a significant source of 
mortality for others. Native species that are killed on 
roads in Australia include numerous mammals, birds, 
reptiles and amphibians. Increased roads and traffic 
in the Molonglo Valley will represent an increasing 
threat to native fauna. Underpasses, barrier fencing 
and speed limits have all been suggested as ways to 
mitigate impacts of roads on wildlife.

No silver bullet

Threats work together to affect biodiversity in 
urban areas. For example:

• nectar-rich plantings in gardens attract 
hyper-aggressive birds to suburbs

• APZs on the edges of suburbs provide less 
cover for small birds seeking to evade these 
hyper-aggressive species, and

• cats are more effective hunters of small birds 
in these open habitats.

Consequently, there is no silver bullet for conserving 
biodiversity in or adjacent to urban areas. Effective 
conservation in the Molonglo Valley will require a 
series of coordinated actions by government and 
the community.
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Indicator L2: Land health

16 Cook, W. et al., 2016, Soil Landscapes of the Australian Capital Territory, Office of Environment and Heritage, Queanbeyan, NSW.
17 Muller, R., Jenkins, B. and Nicholson, A., 2017, Soil and Land Degradation Management for the Australian Capital Territory, Office 

of Environment and Heritage, Wagga Wagga, NSW.
18 Muller, R. et al., 2017, Hydrogeological Landscapes of the Australian Capital Territory, Second edition, Office of Environment and 

Heritage, Wagga Wagga, NSW.

Healthy land supports agriculture, native ecosystems 
and ecosystem services such as clean water. Soil 
condition is the main driver of land health and 
a fundamental part of ecosystems and natural 
processes including biological activity, the cycling 
and storage of nutrients and carbon, and the 
decomposition of organic wastes.

Soil health is mostly determined by land use 
intensity and the degree of modification, or loss 
of, vegetation cover. The clearing of vegetation can 
result in accelerated erosion, acidification, salinity, 
and a reduction in soil nutrients and organic content. 
Pressures that leave soils bare of vegetation and 
promote soil degradation include land clearing, fire, 
high-intensity storms, and agriculture (cropping and 
grazing). In addition, soil erosion can increase due 
to the compaction of soil from urban and industrial 
activities, vehicle use, stock grazing, and invasive 
species such as horses, deer and feral pigs which can 
also degrade soil structure.

ACT soils are highly variable, but most are 
considered to be infertile, fragile, and prone to 
becoming impermeable and eroded. Consequently, 
soil management is vital to maintain and improve 
soil health.

Degraded soil and land health has a range of 
consequences, including:

• degradation of water quality from increased 
sediment and other pollutants deposited into 
rivers and streams (see section 5.6 Water)

• air quality and human health impacts from dust 
storms (see section 5.3 Air)

• loss of topsoil limiting the establishment of new 
vegetation, removing native seedbanks, and 
promoting the spread of weeds

• reduction in agricultural land productivity through 
reduced yields and pasture growth

• increased agricultural costs from greater fertiliser 
use and land restoration activities, and

• erosion damage to infrastructure such as fencing, 
roads and buildings.

Climate change impacts, such as more frequent 
drought, increased storms and fires, will add to 
current pressures on land health, particularly through 
the reduction of vegetation cover and erosion of 
exposed soils.

Assessing ACT’s land health

Land health assessments are most commonly made 
through soil measures such as salinity, acidity, 
erosion and carbon. Baseline data and ongoing 
monitoring are required to determine changes in 
soil condition.

There has been no recent systematic assessment 
of soil condition in the ACT. Consequently, it is not 
possible to assess the condition of soils and land 
health in the ACT due to the lack of data.

It should be noted that research has been undertaken 
on the types and characteristics of soil landscapes 
in the ACT, the nature and consequences of potential 
soil degradation and the management required to 
reduce risks, and the salinity risks and priority areas 
for management.16,17,18

This information will be valuable to assist planning 
for the most appropriate land use, and improve 
management to prevent soil degradation. It can 
also be used to determine where soil monitoring will 
be most beneficial. However, these studies do not 
measure the actual extent of soil degradation in the 
ACT, nor the impacts of such degradation.

For private land, assessments of soil health and 
remediation may be undertaken by community 
natural resource management groups such as 
Landcare and Greening Australia with participating 
landholders. This is discussed in Chapter 3 
Community leadership in sustainability and science.
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Land contamination

19 National Environment Protection Council (NEPC), 2019, Annual Report 2017–2018, Canberra, found at  
http://www.nepc.gov.au/system/files/resources/1ed358dc-9aee-442f-9821-78ce95bf20a6/files/nepc-annual-report-2017-18.pdf, 
accessed 13 October 2019.

Contaminated sites include former petrol stations, 
landfills, and sites with previous chemical uses (such 
as sheep dips). These sites can impact on human 
health and the environment through the leaching 
of chemicals into groundwater and waterways, the 
release of air toxics, or through direct contact with 
contaminated soils and other substances.

As the rate of urban infill and greenfield development 
increases, it is reasonable to expect an increasing 
number of contaminated sites. The identification 
of contaminated sites allows their remediation, 
if required, and allows appropriate land use to be 
considered for the sites. In this way, development 
can be a driver for both the increased reporting and 
remediation of contaminated sites.

The Environment Protection Authority has the 
regulatory responsibility for the oversight of the 
remediation of contaminated sites. Contaminated 
sites such as old petrol stations, or those that 
were used for fuel storage, often require ongoing 
monitoring to determine any continuing impacts; 
other sites may be remediated with no further 
monitoring required.

Remediated sites are not currently removed from the 
contaminated sites register to ensure that any future 
use of these sites is compatible with site remediation. 
For example, a site may be remediated to a level that 
can accommodate industrial development, but may 
not be appropriate for residential development.

As at 2019, there were 1,088 contaminated sites in the 
ACT. These are mostly sites of former petrol stations 
or other fuel storage activities which accounted for 
587 of the total. Other contaminated sites included 
153 former sheep dips and 121 landfills.

Compliance with site contamination National 
environment Protection measure (NePm)

Compliance with the National Environment Protection 
(Assessment of Site Contamination) Measure 
ensures that the ACT is achieving the national 
environment protection standard for the assessment 
of contaminated sites. This NEPM does not include 
site remediation.

The ACT must report annually on compliance with the 
site contamination NEPM to the National Environment 
Protection Council. Up to and including 2017–18, the 
ACT’s contaminated sites monitoring and reporting 
activities were found to comply with the NEPM.19

Gully erosion. Source: OCSE.
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Urban development in Belconnen. Source: Ryan Colley.

DATA GAPS
• Data on land use in the ACT is poor with 

assessments reliant on planning zones rather 
than actual physical changes. Consequently, 
it is difficult to make assessments of land 
use changes.

• There is a general lack of knowledge on land 
health in the ACT, both for long-term changes and 
current conditions. This lack of information means 
that an assessment of land health over time is 
not possible and remains a critical gap in our 
understanding of environmental condition.

• There is no routine monitoring for soil health 
indicators such as erosion, salinity, structure 
decline, and reductions in organic content. 
Consequently, understanding of the actual extent 
of these problems is limited.
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141,000
hectares protecting

60%
of the ACT

1,865
hectares 

47%
in nature reserves

100,000
tubestock and

200kg
of seed planted on

public land

1,500
hectares of

revegetation on
private land

Biodiversity and conservation in the ACT

critically
endangered

Threatened species 
which are dependent on 

grasslands and 
woodlands are the least 

represented in 
conservation areas

50%
of the Yellow Box / Red 
Gum Grassy Woodland 

communities are outside 
conservation areas

70%
of woodland, grassland 

and open forest 
communities are outside 

conservation areas

46%
of Striped Legless Lizard 

habitat is outside 
conservation areas

Only 34%
of native vegetation is 

within optimal tolerable 
fire interval

54,000
hectares of control for 
over 100 invasive plant 

species B

Rabbit control is the most 
common invasive animal 
management undertaken

7 endangered18 vulnerable26
regionally 
conservation 
dependent

1
ecological 
communities 
are endangered

3

species 
listed as 52 THREATENED

Conservation area Environmental Offsets RevegetationA

Representation in conservation areas

A - Public land revegetation 2015–16 to 2018–19. Private land revegetation 2015–2018.
B - Between 2015–16 to 2018–19.
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Indicator assessment

Indicator Status Condition Trend data quality

B1: Threatened 
species and 
ecological 
communities

As at 2019, there were 7 critically endangered species, 18 endangered 
species, 26 vulnerable species and one regionally conservation 
dependent species in the ACT. Over the reporting period (2015–16 
to 2018–19), 17 additional species were listed as threatened and 
7 species were transferred to critically endangered to align with their 
Commonwealth status. There are 3 ecological communities classed 
as endangered, with High Country Bogs and Associated Fens added 
during the reporting period. In addition, ‘the loss of mature native 
trees (including hollow-bearing trees) and a lack of recruitment’ 
was listed as a key threatening process. While changes in listings 
do not necessarily represent a decline, it is clear that the future of 
some species and communities in the ACT are threatened without 
management intervention.

Poor    

High

B2: extent and 
condition of 
conservation areas

Extent: Conservation areas protect 60% of the total ACT area and 
continue to increase as environmental offsets are added to the 
Canberra Nature Park network.

Extent: 

Good 
  

High

Condition: At the time of reporting, it was not possible to determine 
the condition of conservation areas in the ACT. It is also not currently 
possible to assess whether offsets have ensured no net loss of 
biodiversity as a result of land development. However, assessments 
for offsets will likely take many years. Recently initiated monitoring 
programs will greatly improve condition knowledge in the future.

Condition: 

Unknown    

Low

B3: Representation 
of threatened 
species and 
ecological 
communities in 
conservation areas

While many of the ACT’s threatened species and ecological 
communities are well represented in conservation areas, some 
flora and fauna species and ecological communities remain poorly 
represented. This is particularly the case for Natural Temperate 
Grassland and Yellow Box/Red Gum Grassy Woodland. For species 
with large proportions of non-reserved habitat, this is due to their 
dependence on grassland and woodland habitats, which are not 
as well protected in conservation areas as other ecosystems 
(such as forests).

Fair    

moderate

B4: extent and 
condition of native 
vegetation

Extent: Due to the large area of conservation reserves, the ACT has 
extensive areas of native vegetation. Any recent native vegetation 
losses are estimated to be small and mainly due to changes in land 
use from urban development. There have also been substantial 
revegetation efforts to restore habitat and connectivity.

Extent: 

Good    

moderate

Condition: It was not possible to determine an overall assessment 
of vegetation condition for the ACT, or changes over the reporting 
period (2015–16 to 2018–19). Available condition assessments 
show an increased occurrence of dieback in the ACT, large areas 
of poor riparian connectivity, much vegetation outside tolerable 
fire intervals and vegetation dominated by early and young growth 
stages. However, woodlands, Natural Temperate Grasslands and 
secondary grasslands have shown an increase in native plant 
species richness suggesting an improvement in condition.

Condition: 

Fair    

Low

B5: distribution 
and abundance of 
terrestrial plants 
and animals

Invasive plants and animals continue to have a significant impact 
on native species and ecosystem health, and also represent a 
significant management burden. In areas where invasive species 
are controlled, outcomes clearly demonstrate the value of 
well-resourced and ongoing invasive species management to 
control established populations and to eradicate new outbreaks 
where possible.

Poor    

moderate

Indicator assessment legend

Condition
 Good  =  Environmental condition is healthy across the ACT, oR pressure likely 

to have negligible impact on environmental condition/human health.

 Fair  =  Environmental condition is neither positive or negative and may be 
variable across the ACT, OR pressure likely to have limited impact on 
environmental condition/human health.

 Poor  =  Environmental condition is under significant stress, OR pressure likely 
to have significant impact on environmental condition/ human health.

 Unknown  =  Data is insufficient to make an assessment of status and trends.

 NA  =  Assessments of status, trends and data quality are not appropriate 
for the indicator.

Trend
	   Improving

	 	 	Deteriorating

	  Stable

	  Unclear

NA =   Assessments of status, trends 
and data quality are not 
appropriate for the indicator.

data quality
   High  = Adequate high-quality evidence and high level of consensus

   moderate  = Limited evidence or limited consensus

   Low  = Evidence and consensus too low to make an assessment

   NA  = Assessments of status, trends and data quality are not 
appropriate for the indicator.
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Key actions
That the ACT Government:

ACTION 1: increase the protection of mature and hollow-bearing trees to maintain critical habitat.

ACTION 2: continue monitoring to evaluate the effectiveness of environmental offset conservation 
outcomes and the condition of conservation areas.

ACTION 3: increase the representation of the threatened Natural Temperate Grasslands and Yellow Box/
Red Gum Grassy Woodland communities in conservation areas, and improve protection for 
all grassland and open forest communities to support threatened species dependent on 
these ecosystems.

ACTION 4: improve knowledge on changes in vegetation extent from land use change and chronic 
degradation such as dieback.

ACTION 5: continue revegetation programs to improve native vegetation extent and connectivity.

ACTION 6: improve knowledge on vegetation condition across the ACT.

ACTION 7: ensure tolerable fire intervals are considered in prescribed burn decision frameworks.

ACTION 8: continue to undertake invasive and pest species management and ongoing control to 
minimise the impacts of established populations and to eradicate new outbreaks.

ACTION 9: improve funding and resourcing for biodiversity management on private land, and provide 
incentives to rural landholders to protect paddock trees.

ACTION 10: improve funding for citizen science groups that significantly contribute to the 
ACT’s biodiversity knowledge

main findings

Threatened species and ecological communities

As at 2019, a total of 52 species of fauna and flora across 
all habitats (terrestrial and aquatic) were listed as 
threatened under the Nature Conservation Act 2014.

These species include 7 critically endangered, 
18 endangered, 26 vulnerable and 1 regionally 
conservation dependent.

During the reporting period (2015–16 to 2018–19), 
17 additional species were listed as threatened and 
7 species were transferred to critically endangered to 
align with their Commonwealth status.

Critically endangered species include the Regent 
Honeyeater (Anthochaera phrygia), Swift Parrot 
(Lathamus discolor), Northern Corroboree Frog 
(Pseudophryne pengilleyi), the locally extinct 
Yellow-spotted Bell Frog (Litoria castanea), Canberra 
Spider Orchid (Caladenia actensis), Brindabella Midge 
Orchid (Corunastylis ectopa), and the Kiandra Greenhood 
(Pterostylis oreophila).

Action plans and/or conservation advice have been 
developed for all species listed as threatened in the ACT.

Three ecological communities are listed as endangered. 
These are Natural Temperate Grassland, Yellow Box/
Red Gum Grassy Woodland, and High Country Bogs and 
Associated Fens which was added to the endangered 
category in 2019.

In 2018, ‘the loss of mature native trees (including 
hollow-bearing trees) and a lack of recruitment’ 
was listed as a key threatening process in the ACT, 
adversely affecting 4 vulnerable bird species including 
the Superb Parrot (Polytelis swainsonii), Brown 
Treecreeper (Climacteris picumnus), Glossy Black 
Cockatoo (Calyptorhynchus lathami) and Little Eagle 
(Hieraaetus morphnoides).
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Conservation
extent of conservation areas

In 2019, 141,000 hectares have conservation status in the 
ACT, protecting 60% of the total ACT area. This not only 
represents a significant proportion of the ACT’s natural 
environment, but is also a much higher proportion than 
any other jurisdiction in Australia.

The Namadgi National Park and Bimberi Wilderness Area 
account for nearly 80% of the conservation area and 
around 46% of the total area of the ACT. Nature reserves 
(including Canberra Nature Park) account for 14% of 
the conservation estate, with water supply and special 
purpose reserves accounting for 5% and 3% respectively.

Over the reporting period (2015–16 to 2018–19), just 
over 1,000 hectares were added to the reserve system, 
primarily through environmental offsets added to the 
Canberra Nature Park network.

The area of environmental offsets has grown from 
18 hectares in 2009 to 1,865 hectares in 23 offset areas 
in 2019.

This increase reflects the need to compensate for 
adverse environmental impacts from the significant 
increase in the ACT’s urban footprint that has taken 
place since 2000, and continues today.

In 2019, 47% (871 hectares) of offsets were protected by 
nature reserve. Environmental offsets now contribute 
to around 16% of the ACT’s urban and peri-urban 
reserve areas.

Outside of protected areas, progress in conservation 
of biodiversity, including both habitats and species, 
remains a challenge.

Although conservation areas provide protection by 
excluding damaging land uses and activities, they are 
still at risk from a range of pressures. Invasive species, 
inappropriate fire regimes, pathogens and diseases 
can all threaten ecosystem health and require ongoing 
intervention to minimise impacts.

Condition of conservation areas

At the time of reporting, it was not possible to determine 
the condition of conservation areas in the ACT.

It is also not currently possible to assess whether 
offsets have ensured no net loss of biodiversity following 
land development. However, assessments for offsets 
will likely take many years, particularly given that 
management interventions need to be undertaken over 
long periods of time to effect the desired ecosystem and 
biodiversity outcomes.

The ACT Government is implementing a Conservation 
Effectiveness Monitoring Program to evaluate the 
effectiveness of management actions in achieving 
conservation outcomes. This will greatly improve 
knowledge of conditions in the future.

Climate change will threaten conservation areas, 
especially where changes to temperature and rainfall, 
and the occurrence of fire, exceed the tolerances 
of ecosystems.

Representation of threatened fauna in conservation areas

The Broad-toothed Rat, Greater Glider, Northern 
Corroboree Frog, and Smoky Mouse threatened species 
have all, or close to all, of their known and potential 
habitat in ACT conservation areas.

Other threatened fauna with significant proportions of 
their known and potential habitat in ACT conservation 
areas include the Pink-tailed Worm-lizard (80%) and 
Spotted-tailed Quoll (70%).

Threatened fauna with less than 50% of their known 
and potential habitat in ACT conservation areas include 
the Perunga Grasshopper (47%), Golden Sun Moth 
(44%), Striped Legless Lizard (33%), and Grassland 
Earless Dragon (25%). However, these species have a 
substantial proportion of their habitat on national land 
(between 20% and 50%) and are subject to management 
as required under the Environment Protection and 
Biodiversity Conservation Act 1999 (EPBC Act).

The Grey-headed Flying Fox does not have habitat in 
ACT conservation areas but there are colonies occurring 
in Commonwealth Park (national land) and at Lake 
Ginninderra (urban open space).

Threatened species with substantial proportions of 
their known and potential habitat on non-reserved land 
(outside both ACT reserved and national lands) include 
the Pink-tailed Worm-lizard (20%), Spotted-tailed Quoll 
(27%), Golden Sun Moth (28%), Perunga Grasshopper 
(32%), and the Grassland Earless Dragon (33%). Of 
particular concern is the lack of reserved habitat for the 
Striped Legless Lizard with 46% of habitat not reserved.

For species with large proportions of non-reserved 
habitat, this is due to their dependence on grassland and 
woodland habitats which are not as well protected in 
conservation areas as other ecosystems such as forests.

All of the ACT-listed aquatic species have around 
90% to 100% of their potential distribution in 
conservation areas.

Representation of threatened flora in conservation areas

Over half of the known threatened plant sites in the ACT 
are located in reserves or on other land managed by the 
ACT Parks and Conservation Service (PCS). An additional 
20% occur on national land, which is managed by the 
National Capital Authority.

Threatened flora species with a substantial proportion 
of known locations outside ACT conservation areas 
include Black Gum (Eucalyptus aggregata), Button 
Wrinklewort (Rutidosis leptorrhynchoides), Tarengo Leek 
Orchid (Prasophyllum petilum), Canberra Spider Orchid 
(Caladenia actensis), Small Purple Pea (Swainsona recta), 
and Murrumbidgee Bossiaea (Bossaiea grayi).
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Representation of threatened ecological communities in conservation areas

Of the three ecological communities listed as 
endangered in the ACT, only High Country Bogs 
and Associated Fens are fully protected in ACT 
conservation areas.

Natural Temperate Grassland has just over half of its 
known distribution in ACT conservation areas, and 
Yellow Box/Red Gum Grassy Woodland has only 30% 
reserved. However, both Natural Temperate Grasslands 
and Yellow Box/Red Gum Grassy Woodland have 
substantial proportions of their extent on national land 
at nearly 30% and 20% respectively, and are subject to 
management as required under the EPBC Act.

Despite this, nearly half of the ACT’s Yellow Box/Red 
Gum Grassy Woodland is not reserved, and some 20% of 
Natural Temperate Grasslands are also unreserved. The 
low levels of reservation add to the pressures on these 
communities and the species they support.

For the 11 vegetation classes assessed, 8 had more 
than 80% of their extent protected, and another 
2 had over 60% of their extent protected. The most 
under-represented vegetation class was Southern 
Tableland Grassy Woodlands which only has 30% of 
its extent in conservation areas.

The least protected vegetation communities in 
the ACT are woodland, grassland and open forest 
communities, with under 30% of their extent protected in 
conservation areas.

Native vegetation
extent

It was not possible to determine changes in the extent 
of native vegetation over the reporting period (2015–16 
to 2018–19).

Native vegetation losses are estimated to be 
small and mainly due to changes in land use due to 
urban development.

It is important that there is consideration of the 
cumulative impacts of small modifications to habitat, 
because these can lead to thresholds being crossed 
unknowingly and unintentionally for at least some 
aspects of vegetation and ecosystem health.

Most of the ACT’s vegetation loss has been from historic 
clearing on lowlands and modification of ecosystems for 
agriculture and urban development. It is estimated that 
there has been little change in the distribution of upland 
vegetation types.

Prior to European settlement, Natural Temperate 
Grasslands were thought to cover over 25,000 hectares 
or 11% of the ACT area, but today they only cover around 
1,100 hectares, less than 1% of the ACT.

For Lowland Box Gum Woodlands, the pre-European 
settlement distribution was thought to be over 47,000 
hectares or 20% of the ACT area, but these woodlands now 
only cover some 11,500 hectares, around 5% of the ACT.

While the loss of native vegetation due to urban 
development remains of concern, it is unlikely to be 
the largest source of native vegetation change in the 
ACT. Chronic degradation of habitat condition, mainly in 
fragmented landscapes, is a significant problem in the ACT.

There has been substantial revegetation in the 
Murrumbidgee River Corridor nature reserves, Lower Cotter 
Catchment and other areas of public lands to restore 
habitat and connectivity. This has included planting some 
100,000 tube stocks and 200 kilograms of native seed.

In addition, there were revegetation activities on some 
1,500 hectares of private land between 2015 and 2018, 
mainly through works undertaken by Greening Australia.

Condition

It was not possible to determine changes in the condition 
of native vegetation over the reporting period (2015–16 
to 2018–19). Nor was it possible to provide an overall 
assessment of vegetation condition.

Climate change has led to an increased occurrence of 
dieback in the ACT.

There has been a significant increase in the incidence of 
dieback in Blakely’s Red Gum (E. blakelyi).

Significant areas of riparian vegetation on the 
Murrumbidgee and Molonglo Rivers have poor 
connectivity particularly in areas outside of reserves.

Since 2009, woodlands, Natural Temperate Grasslands 
and secondary grasslands have shown an increase 
in native plant species richness suggesting an 
improvement in condition.

However, woodland native species richness has seen a 
slight overall decline since 2014, possibly due to drought 
conditions experienced in 2018.

Native grass cover across all vegetation formations 
has been declining since 2012. This decline does not 
appear to be linked to drought. More analysis is required 
to determine if it is linked to management practices. 
The decline in this indicator is a concern because it has 
implications for fauna habitat and for weed invasion.
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In 2018, only 34% of the total area of native vegetation 
assessed was found to be within the optimal tolerable 
fire interval to maintain vegetation communities, 
53% was below minimum TFI (fire interval too short 
to maintain vegetation in its optimal state), 7% above 
the maximum TFI (fire interval too long to maintain 
vegetation in its optimal state), and 6% classed as 
long unburnt.

Native vegetation growth stages across the ACT reflect 
a similar pattern to tolerable fire interval status, with 
extensive areas of the uplands being dominated by early 
and young growth stages due to the 2003 bushfires. This 
has significant implications for biodiversity, especially 
for fauna that require older growth stages.

In the longer term, conservation needs to focus on 
diversifying growth stages. In the lowlands, this can 
be achieved through the ecological burning of late 
and mature growth stages for vegetation resilient to 
fire. However, in the uplands achieving growth stage 
diversity will require time and deliberate protection of 
the relatively rare older growth stages from prescribed 
fire and bushfire until more of the landscape reaches 
post-fire maturity.

Invasive terrestrial plants and animals

Invasive plant and animal species continue to pose a 
major threat to biodiversity, ecosystem health, primary 
production, social amenity and human health.

Data on management outcomes clearly demonstrates 
the value of invasive species management to control 
established populations and to eradicate new outbreaks 
where possible.

Management results also show the risk of invasive plant 
and animal populations re-establishing themselves in 
the absence of ongoing control.

Invasive plants

There have been 592 invasive plant species recorded in 
the ACT.

Data on management activities clearly demonstrates 
the value of invasive plant management to control 
established populations and to eradicate new outbreaks 
where possible.

Management results also show the risk of invasive plant 
populations re-establishing themselves in the absence 
of ongoing control.

Over the reporting period (2015–16 to 2018–19), 54,000 
hectares of invasive plant control was undertaken in the 
ACT for over 100 invasive plant species.

Serrated tussock accounted for the largest area treated 
at nearly 14,000 hectares, followed by St. John’s wort 
(over 10,000 hectares), blackberry (7,700 hectares) and 
African lovegrass (6,900 hectares).

Invasive animals

It was not possible to comprehensively determine the 
distribution and abundance of invasive animals in the 
ACT for this report.

Records show the presence of 64 introduced animal 
species in the ACT, including 17 mammals, 33 birds, 2 
lizards, 1 frog and 11 fish.

The invasive animal species of most concern in the ACT 
are feral pigs, deer, foxes, rabbits, horses and wild dogs, 
with control programs undertaken for all these pests.

Rabbits are the most widespread and damaging invasive 
animal in the ACT, impacting on natural and rural lands. 
Rabbit control is the most common invasive animal 
management undertaken.

Deer and horses have the potential to cause significant 
environmental damage to sensitive alpine bogs and fens, 
woodlands and agriculture.

As with invasive plants, to be effective the management 
of mobile and rapid breeding animals such as rabbits 
requires ongoing control.

Despite the significant impacts on native wildlife, the 
ACT has no formal programs to manage stray or feral 
cats. The exception is cat containment legislation for 
new suburban developments.

Foxes have been shown to have a devastating impact 
on native wildlife in the ACT with the potential to cause 
local extinctions of vulnerable native species. Foxes 
were responsible for the loss of Bettongs released in the 
Lower Cotter Catchment between 2015 and 2017.

The restoration of native populations is dependent on 
the effective control of invasive species.

Annual kangaroo culls are undertaken to protect 
the ACT’s grassy ecosystems from overgrazing. 
Between 2009 and 2019, over 22,000 kangaroos were 
culled. The largest annual cull was 4,035 kangaroos 
conducted in 2019. The annual cull numbers have 
increased annually since 2013, mainly due to the 
increased number of management sites.
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INTRODUCTION
This section provides an assessment 
of biodiversity in the ACT, including 
threatened and important species, 
conservation of ecosystems and species, 
native vegetation, and invasive plants 
and animals. The following indicators 
are assessed:

• B1: Threatened species and 
ecological communities

• B2: Extent and condition of 
conservation areas

• B3: Representation of threatened 
species and ecological communities 
in conservation areas

• B4: Extent and condition of 
native vegetation

• B5: Distribution and abundance of 
terrestrial plants and animals

Healthy biodiversity is essential to the natural world 
and fundamental to human life. The complex and 
dynamic interactions between plants, animals, 
microorganisms and soil, water and air underpin 
the health of the ecosystems. Whilst biodiversity is 
dependent on good ecosystem health, biodiversity 
itself plays a pivotal role in maintaining ecosystems. 
Biodiversity loss or decline can have significant 
consequences for natural processes, decrease the 
availability of habitat, and impact on predator–prey 
relationships. In severe cases, biodiversity loss can 
lead to significant changes in ecosystems and the 
functions they provide.

Biodiversity may also make ecosystems more 
resilient to pressures such as climate change and fire. 
A diversity of species and ecological processes can 
help ecosystems to maintain their core functions in 
the face of environmental change.

Because terrestrial ecosystems are intimately 
connected to aquatic ecosystems, their degradation 
has consequences for the condition of the ACT’s 
rivers, lakes, and wetlands.

Healthy ecosystems, biodiversity and land provide 
a range of benefits to human wellbeing, including 
climate regulation, clean air and water, nutrient 
cycling, pollination, control of pests, carbon 
sequestration, and the supply of foods and fibres. 
It is important to maintain and, where necessary, 
improve the health of ecosystems to ensure the 
continued availability of the services they provide.

Pressures on biodiversity
The main pressures on biodiversity in the ACT 
are land use change (particularly greenfield 
development), climate change, invasive plants and 
animals, vegetation loss, habitat fragmentation and 
changes to fire regimes. The use of chemicals such 
as pesticides can also have significant impacts on 
biodiversity, especially insects.

Climate change is predicted to compound existing 
pressures on biodiversity. Projections of significant 
shifts in local climates and increases in drought, 
bushfires and storms, will have an impact on 
biodiversity and natural ecosystems.

Climate change is likely to impact species with 
limited capacity to migrate, such as those restricted 
to particular habitats and fragmented landscapes, 
or those that tolerate only narrow ranges of 
temperature and rainfall. Species dependent on 
wetland and mountainous ecosystems have been 
identified as being at greatest risk. Climate change 
will exacerbate current environmental pressures; 
therefore the capacity of natural ecosystems to adapt 
to climate change will improve if existing threats 
are addressed.
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DATA TRENDS
Indicator B1: Threatened 
species and ecological 
communities
Biodiversity is the variety of life. This can include 
the diversity of genes within a species, the diversity 
of species within a landscape and the diversity of 
ecosystems across landscapes. It can also include 
the diversity of ecological processes that underpin 
the functioning of ecosystems such as seed 
dispersal, pollination and nutrient cycling.

The ACT’s terrestrial and aquatic ecosystems are 
home to many flora and fauna species. The urban 
environment also supports many species, either as a 
food source or a place to live. Records from Canberra 
Nature Map show that there have been 2,815 fauna 
species sighted in the ACT.1 This includes 2,751 native 
species – 67 mammals, 298 birds, 14 snakes, 
49 lizards, 37 frogs, 2 turtles, 28 fish, 188 spiders 
and 2068 insects. There have also been 64 introduced 
species recorded – 17 mammals, 33 birds, 2 lizards, 1 
frog and 11 fish.

For flora, the 2017 Census of the Flora of the 
Australian Capital Territory found 2,088 indigenous 
species (1,032 vascular plants, 263 fungi, 490 lichens, 
3 hornworts, 77 liverworts, 195 mosses and 28 slime 
moulds). It also found 592 introduced species, 53 of 
which were introduced from elsewhere in Australia.2 
The ACT has 4 endemic plant species from 3 families: 
Canberra Spider Orchid, Brindabella Midge Orchid, 
Ginninderra Peppercress and Tuggeranong Lignum.

It is not possible to accurately measure the 
distribution and abundance of all species in the ACT. 
This is because not all species occurring in the ACT 
are known, let alone counted, and not all areas of the 
ACT can be surveyed and monitored. Consequently, 
assessment of biodiversity is mainly focused on the 
monitoring and management of threatened species.

1 More information on the Canberra Nature Map can be found at https://canberra.naturemapr.org/
2 Australian National Herbarium, Centre for Australian National Biodiversity Research, 2017, Census of the Flora of the ACT, 

found at https://www.anbg.gov.au/cpbr/ACT-census-2017/index.html
3 The Nature Conservation Act 2014 can be found at https://www.legislation.act.gov.au/a/2014-59/default.asp
4 EPSDD, ACT Scientific Committee, more information found at https://www.environment.act.gov.au/cpr/advisory-bodies/

act-scientific-committee

It is important to note that some species found in 
the ACT are temporary residents. Migratory and 
highly mobile species such as birds may only be 
present for breeding, or in response to food and 
water availability. For such species, changes in their 
annual abundance and distributions in the ACT may 
result from external influences including changes 
to food availability, loss of habitat or increase in 
invasive species. Consequently, populations can 
increase or decrease regardless of the condition of 
the ACT environment.

Listing of Threatened Species and 
ecological communities in the ACT

The Nature Conservation Act 2014 (ACT) establishes a 
formal process for the identification and protection 
of threatened species and ecological communities, 
as well the identification of ecologically significant 
threatening processes.3 The ACT Scientific 
Committee is responsible for providing advice on 
listings under the Act.4

The listing of threatened species reflects the 
International Union for the Conservation of Nature 
categories and criteria to improve alignment 
with the Commonwealth’s listing categories. The 
different categories provide a guide as to the level of 
management which a species may require. A species 
may be assessed at the national scale and listed in 
a national category as extinct, extinct in the wild, 
critically endangered, endangered, vulnerable, or 
conservation dependent. A native species occurring 
in the ACT may be listed in a regional category if it 
does not meet national criteria.
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Limitations of threatened species and 
community lists

The extent and abundance of threatened flora and 
fauna species and associated changes in threatened 
status may provide a measure of the condition of 
biodiversity and highlight those species at risk. 
For example, if a species moves from vulnerable to 
endangered it may indicate potential biodiversity 
loss. However, the number of threatened species 
needs to be interpreted with caution as listings are 
influenced by factors such as effort and attention 
given to different species, improved knowledge 
rather than actual changes in status, changes in the 
methodology used to assign status, and the number 
of taxa reviewed regularly. It is also important to note 
that conservation status for a species is assessed 
for all of the ACT; it does not reflect local variations in 
population status, nor the status of species in other 
parts of Australia.

The status of threatened species may also be of 
limited value in determining changes in environmental 
condition. This is because a species may be affected 
by a combination of pressures, or by subtle drivers 
that do not impact on the wider ecosystem. Despite 
these factors, the listing of threatened species and 
ecological communities, as well as changes to threat 
status over time, can be useful for assessing the 
effectiveness of management actions.

Threatened species in the ACT

In 2019, a total of 52 species of fauna and flora across 
all habitats (terrestrial and aquatic) were listed as 
threatened under the Nature Conservation Act 2014 
(Figure 1). These species included:

• 7 critically endangered species, with 1, the 
Yellow-spotted Bell Frog (Litoria castanea), 
locally extinct.

• 18 endangered species.

• 26 vulnerable species, with 2, the Green and 
Golden Bell Frog (Litoria aurea) and the Southern 
Bell Frog (Litoria raniformis), locally extinct.

• 1 species, the Eastern Bettong, regionally 
conservation dependent.

Birds, mammals and flora accounted for the majority 
of threatened species in the ACT.

All local extinctions occurred decades ago and 
were amphibian species which are among the most 
threatened group of animals in Australia and globally.

Changes to species listed as threatened over the 
reporting period (2015–16 to 2018–19) include:

• 17 additional species have been listed 
as threatened.

• 7 species transferred to critically endangered 
to be consistent with Commonwealth status. 
These are the Regent Honeyeater (Anthochaera 
phrygia), Swift Parrot (Lathamus discolor), 
Northern Corroboree Frog (Pseudophryne 
pengilleyi), the locally extinct Yellow-spotted Bell 
Frog (Litoria castanea), Canberra Spider Orchid 
(Caladenia actensis), Brindabella Midge Orchid 
(Corunastylis ectopa), and the Kiandra Greenhood 
(Pterostylis oreophila).

• 4 species added as endangered to be consistent 
with Commonwealth status.

• 11 species added as vulnerable due to assessment 
of additional data and/or to be consistent with 
Commonwealth status.

Action plans and/or conservation advice have been 
developed for all species listed as threatened in 
the ACT.

Some of the ACT’s threatened fauna species lack wild 
populations, only occurring in managed sanctuaries. 
These species include:

• Eastern Quoll and New Holland Mouse: there 
are no known wild populations in the ACT, 
although both species have been reintroduced 
to the Woodland Sanctuary at Mulligans Flat 
Nature Reserve.

• Eastern Bettong: there are reintroduced 
populations at Tidbinbilla and Mulligans Flat 
Nature Reserve.

• Southern Brown Bandicoot: has a reintroduced 
population at Tidbinbilla. The species was 
recorded outside Tidbinbilla after the 2003 fires 
but has not been recorded since then, despite 
targeted survey effort in 2011.

• Koala and Brush-tailed Rock-wallaby: there are no 
recent records of both species and are presumed 
extinct in the ACT. There is a reintroduced 
population of Brush-tailed Rock-wallaby in an 
enclosure at Tidbinbilla and areas of potential 
habitat occur in Namadgi National Park.

A full list of threatened species and their main 
threats are shown in Table 1 at the end of the 
Biodiversity section.
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Figure 1:  
Species listed as threatened under the Nature Conservation Act 2014
data sourced from: Environment, Planning and Sustainable Development Directorate

Notes: Critically endangered: a species is facing an extremely high risk of extinction in the wild in the immediate future; Endangered: 
a species is facing a very high risk of extinction in the wild in the near future; Vulnerable: a species is facing a high risk of extinction 
in the wild in the medium-term future; Regionally conservation dependent: either a species of fish and/or the subject of a plan of 
management that if ended may result in the species becoming threatened.

Superb Parrot. Source: Ryan Colley.
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CASE STUDY: 
TRENDS IN BROWN TREECREEPER POPULATION
Supplied by the Canberra ornithologists Group

The Brown Treecreeper (Climacteris picumnus) is 
listed as vulnerable under the Nature Conservation 
Act 2014. The Canberra Ornithologists Group (COG) 
Annotated Checklist for the Birds of the Australian 
Capital Territory (November 2017) lists the Brown 
Treecreeper as a rare, breeding resident.

The Brown Treecreeper inhabits open Box Gum 
Woodland, with an open understorey and fallen 
timber, and requires suitable breeding hollows. 
The species appears to be at a disadvantage if the 
vegetation remains ungrazed and the grassy herb 
layer becomes tall and dense.

The Brown Treecreeper is a species that declines or 
disappears in response to increased urbanisation. 
The greatest threat to the Brown Treecreeper 
is habitat loss from land clearing, habitat 
fragmentation, clearance of hollow-bearing trees, 
a lack of tree recruitment, or removal of fallen timber. 
The fragmentation of woodlands may mean that the 
small pockets of surviving birds are not resilient 
enough to overcome disturbance events such as 
droughts, fire and vegetation loss.

distribution and abundance

Once common in the ACT, the Brown Treecreeper has 
been absent from several sites for many years, including 
Mount Ainslie and Campbell Park. Surveys conducted in 
association with the COG woodland surveys have shown 
that over the period 2000 to 2017 the Brown Treecreeper 
has disappeared from 11 woodland survey sites in the 
ACT. The survey sites in this project include reserves 
within peri-urban Canberra, some leasehold sites, and 
Department of Defence-managed land. Reports from 
other sites within the ACT and surrounding NSW from 
which long-term records have been collected also 
suggest that the birds are no longer present. There are 
some birds remaining around Googong foreshores and 
south of Canberra on the Monaro.

From 2000 to 2009, the Brown Treecreeper reporting 
rate across the ACT and surrounding area remained 
relative stable at around 3–4%, but this decreased 
to 0.7% in 2018 (Figure 2). In addition, the largest 
number reported in 2018 was of 8 individuals and 
only 5 of the 82 reports received were in the ACT. 
Surveys of 15 woodland sites conducted between 
1998 and 2018 shows a general downward trend in the 
reporting rate for the Brown Treecreeper.
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Figure 2:  
A comparison of reporting rate for Brown Treecreeper across the ACT and 
surrounding area over four seasons in 2009 and 2018.
Notes: Data taken from records held by the Canberra Ornithologists Group where reporting rate is taken as the number of recorded 
occurrences, divided by the total number of lists expressed as a percentage
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These results suggest that the future presence of the 
Brown Treecreeper in the ACT is in some doubt.

Despite the creation of reserves and improvements in 
woodland management, the Brown Treecreeper, along 
with other woodland species such as the Hooded 
Robin (Melanodryas cucullata cucullata, also listed 
as vulnerable), continue to decline in the ACT. For 
example, management intervention at Kama South 
Nature Reserve in the Molonglo Valley – such as the 
creation of a dedicated reserve, revegetation, grazing 
exclusion, and weed control – has not prevented the 
decline and subsequent disappearance of the Brown 
Treecreeper from the area.

Research

There are two Brown Treecreeper research or 
monitoring projects currently active in the ACT:

• The Canberra Ornithologists Group continues 
to receive ad hoc sightings on the location and 
number of Brown Treecreeper seen in the ACT 
and local region. These continuing observations 
started in 1981.

• An analysis and interpretation of results of a 
long-term dataset collected from woodland sites 
within the ACT is under way including an analysis 
of Brown Treecreeper observations.

Brown Treecreeper. Photo: Harvey Perkins.
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CASE STUDY: 
GRASSLAND EARLESS DRAGON
Source: ACT Parks and Conservation Service (PCS)

5 Melville, J. et al., 2019, ‘Taxonomy and Conservation of Grassland Earless Dragons: New Species and an Assessment of the First 
Possible Extinction of a Reptile on Mainland Australia’, Royal Society Open Science 6(5).

The Grassland Earless Dragon is a small species of 
dragon lizard. It was previously thought to be one 
species, with disjointed populations spanning from 
near Melbourne to the Bathurst region. However, 
research in 2019 revealed that there are actually 
four distinct species of Grassland Earless Dragon 
with much smaller ranges and population sizes.5 
The species found in the ACT region (Tympanocryptis 
lineata) is not found anywhere else in Australia.

The Canberra Grassland Earless Dragon lives solely in 
patches of Natural Temperate Grassland in the ACT, 
and just across the NSW border in Queanbeyan. The 
species was previously thought to be extinct until its 
rediscovery in the early 1990s. It is currently listed 
as endangered in the ACT and nationally. Since its 
rediscovery, there has been a concerted effort to 
understand more about the dragon’s biology, ecology 
and population trends.

The Canberra Grassland Earless Dragon inhabits 
fairly undisturbed Natural Temperature Grasslands 
dominated by wallaby grasses (Rytidosperma 
spp.) and spear grasses (Astrostipa spp.). They use 
burrows for shelter, temperature regulation, and to 
lay their eggs in spring. These burrows are thought 
to be made, or enhanced, by invertebrates such 
as wolf spiders and the Canberra Raspy Cricket 
(Cooraboorama canberrae).

distribution and abundance

The current population size of the Canberra Grassland 
Earless Dragon is small. Long-term monitoring at four 
grassland sites in the ACT over the last two decades 
has found that while there are some short-term 
fluctuations in population numbers, there has been 
an overall decline in both the number of sites where 
the lizards are found and a general decline in numbers 
detected at each site.

A significant decline in population numbers occurred 
during the millennium drought (1999–2009), which 

coincided with overgrazing, mostly by kangaroos. 
Although the population showed a general recovery in 
response to post-drought average and above average 
rainfall, the lack of recovery at some sites is of major 
concern. This appears to be related to unsuitable 
habitat conditions such as grass that is either too 
long or too short, as well as weed infestations. This 
in turn is related to the pressure of kangaroo grazing 
and weeds. The recent dry conditions have resulted in 
very low numbers detected at monitoring sites.

Breeding program

In 2019, a breeding program for Canberra Grassland 
Earless Dragons was established at Melbourne Zoo 
through collaboration between the ACT Government 
and Zoos Victoria. Twelve dragons were sourced 
from grassland in the ACT as the initial founders for 
the program. The breeding program will allow for the 
future reintroduction of dragons back into the wild, 
including at sites where they have not been detected 
for some years.

Habitat restoration

From 2013 to 2015, vegetation density at the 
monitoring sites increased due to above average 
rainfall and a reduction in herbivore grazing pressure. 
This has led to a reduction in habitat quality and 
corresponding decline in the dragon population. To 
improve grassland habitat, the ACT Government, 
with funding from the National Landcare Program, 
implemented a large-scale ecological burning 
program in 2015. Since then, over 50 hectares of 
dragon habitat has been burned in either spring or 
autumn. Over this period, seven monitoring grids 
where the dragon had been lost were also burned. 
These burns successfully opened up the vegetation 
and have led to very positive outcomes, with all areas 
subsequently being re-colonised by the Canberra 
Grassland Earless Dragon.
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Grassland Earless Dragon captured in 2019 monitoring 
at Jerrabomberra East. The green mark is used to track 
individual dragons throughout the monitoring period.  
Photo: ACT Parks and Conservation Service.

Small-scale patch burns being undertaken at 
Jerrabomberra West grassland by the Parks and 
Conservation Service. This area was previously occupied 
by the grassland earless dragon. Photo: ACT Parks and 
Conservation Service.

Threatened ecological communities

An ecological community is defined as a naturally 
occurring group of native plants, animals and other 
organisms that are interacting in a unique habitat. The 
community’s structure, composition and distribution 
are determined by environmental factors such as 
soil type, position in the landscape, altitude, climate, 
and water availability. The native plants and animals 
within an ecological community have different roles 
and relationships that, together, contribute to the 
healthy functioning of the environment and to the 
provision of ecosystem services.

Under the Nature Conservation Act 2014 a community 
may be listed as collapsed, critically endangered, 
endangered, vulnerable or provisional.

In 2019, there were three ecological communities in 
the ACT listed as endangered:

• Natural Temperate Grassland (listed 
15 April 1996).

• Yellow Box/Red Gum Grassy Woodland 
(listed 30 May 1997).

• High Country Bogs and Associated Fens 
(listed 8 February 2019).
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CASE STUDY: 
HIGH COUNTRY BOGS AND ASSOCIATED FENS
Source: environment, Planning and Sustainable development directorate

High Country Bogs and Associated Fens was added 
to the endangered category of the ACT Threatened 
Ecological Communities List on 8 February 2019. 
This is consistent with national and other 
jurisdictional listings.

The majority of bogs and fens in the ACT occur within 
Namadgi National Park (Figure 3). Bogs and fens 
are significant because they provide critical refuge 
and habitat for endemic and threatened animal 
species, including the Critically Endangered Northern 
Corroboree Frog (Pseudophryne pengilleyi), as well as 
the Broad-toothed Rat (Mastacomys fuscus mordicus) 
and Verreaux’s Alpine Tree Frog (Litoria verreauxii 
alpina). Bogs and fens also play an important 
role in protecting water quality within the ACT’s 
water catchment.

The Ginini Flats Wetland Complex is one of the most 
significant intact Sphagnum bog and fen communities 
in the Australian Alps and is listed under the 
Convention on Wetlands of International Importance 
(known as the Ramsar convention).

Climate change and its associated impacts pose the 
greatest threat to the bogs and fens in the long term, 
with potentially severe consequences. In the short 
term, fire, weed invasion, trampling and wallowing 
by hoofed pest animals, tourism and recreational 
activities are key threats to bogs and fens in the ACT.

Hard-hoofed animals can be particularly destructive 
to bogs and fens. Changes to feral horse policy in 
NSW combined with the increase in numbers and 
range of feral deer means that the risk is increasing.

The ACT feral horse management plan has been 
successful in quickly controlling the occasional 
horse incursions from Kosciuszko National Park. 
However, feral horses are considered a potential 
significant threat to this fragile ecological community 
if ACT control measures are insufficient to deal with 
increased incursions arising from changes to NSW 
legislation to protect wild horses.

The overall objective is to conserve High Country 
Bogs and Associated Fens in perpetuity as a viable 
and well-represented community across its natural 
geographic range in the ACT by:

• protecting all areas of bogs and fens in the ACT 
through reservation

• managing threats (particularly hard-hoofed 
animals and fire)

• improving the condition and ecological function 
of bogs and fens

• improving understanding of bog and fen ecology, 
restoration principles and best practice threat 
management, particularly in light of climate 
change, and

• strengthening stakeholder and community 
collaboration in the conservation of bogs and fens.
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Figure 3:  
Bogs and Fens in the ACT.
Data sourced from: Environment, Planning and Sustainable Development Directorate
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Key threatening processes

A process is defined as threatening if it has the 
potential to threaten the survival of a species or 
ecological community in the ACT. These processes 
include effects of past clearing, fragmentation and 
modification of habitat, the impacts of invasive plants 
and animals, the alteration of hydrological regimes 
and the increasing threat of climate change.

Under the Nature Conservation Act 2014, a process 
may be listed as a key threatening process. This 
listing is a formal recognition of a conservation threat 
and requires an Action Plan to be prepared to address 
the threatening process.

In 2018, ‘the loss of mature native trees (including 
hollow-bearing trees) and a lack of recruitment’ was 
listed as a key threatening process in the ACT. The 
significant loss of mature trees was determined by 
the Scientific Committee to be adversely affecting 
the Superb Parrot (Polytelis swainsonii), Brown 
Treecreeper (Climacteris picumnus), Glossy Black 
Cockatoo (Calyptorhynchus lathami) and Little Eagle 
(Hieraaetus morphnoides). These species are listed as 
vulnerable in the ACT.

The main threatening processes for all listed 
threatened species in the ACT are shown in Table 1 
at the end of the Biodiversity section.

Indicator B2: extent and 
condition of conservation areas
The ACT’s conservation areas are critical for the 
protection of natural ecosystems and the biodiversity 
and services they support. Parks and reserves provide 
habitat for many threatened species and ecological 
communities. They represent the ACT’s most extensive 
and least disturbed environments, as well as remnant 
ecosystems within urban and agricultural lands.

Conservation areas provide a range of benefits for the 
ACT community including ecosystem services such as 
clean air and water. Conservation areas also play an 
important role in nature-based recreation and tourism, 
which provides significant health and education 
benefits and contributes to the ACT economy.

Whilst conservation areas exclude damaging land 
uses and activities, the ecosystems and biodiversity 
they protect are still at risk from a range of pressures. 
Invasive species, inappropriate fire regimes, 

6 Department of Sustainability, Environment, Water, Population and Communities, 2012, Environment Protection and Biodiversity 
Conservation Act 1999, Environmental Offsets Policy, Commonwealth of Australia.

7 Planning and Development Act 2007 (ACT), s. 111C.
8 Commissioner for Sustainability and the Environment, 2018, Independent Audit of the Gungahlin Strategic Assessment. 

ACT Government, Canberra, found at https://www.envcomm.act.gov.au/investigations/independent-audit-of-the-gungahl
in-strategic-assessment

9 Commissioner for Sustainability and the Environment, 2018, Independent Audit of the Molonglo Valley Strategic Assessment, 
ACT Government, Canberra, found at https://www.envcomm.act.gov.au/investigations/independent-audit-of-the-molong
lo-valley-strategic-assessment

pathogens and diseases present a serious threat to 
the ACT’s ecosystems and biodiversity and require 
ongoing intervention to minimise impacts. Climate 
change will also threaten conservation areas, 
especially where changes to temperature and rainfall, 
and the occurrence of fire, exceed the tolerances 
of ecosystems.

environmental offsets

Environmental offsets are land added to environmental 
reserves to address potential development pressures. 
In the ACT, offsets provide environmental compensation 
for a development that is likely to have adverse 
environmental impact on a protected matter. In the 
ACT, offsets are categorised as those that are:

• required under the EPBC Act to compensate for 
the residual adverse impacts of an action on 
Commonwealth-listed threatened species and 
communities classed as Matters of National 
Environmental Significance (MNES).6 MNES within 
the ACT that are currently protected in land offsets 
include White Box, Yellow Box, Blakely’s Red Gum 
Grassy Woodland (Box Gum Woodland), Natural 
Temperate Grassland, Striped Legless Lizard 
(Delma impar), Golden Sun Moth (Synemon plana), 
Pink-tailed Worm Lizard (Aprasia parapulchella), 
Superb Parrot (Polyteli swainsonii), and Button 
Wrinklewort (Rutidosis leptorhynchoides).

• required under the ACT’s Planning and Development 
Act 2007 (the Planning Act) to provide environmental 
compensation for the likely impact on a declared 
protected matter.7

Almost all environmental offsets within the ACT 
are delivered via direct land offsets which protect, 
conserve and restore areas land with specific 
ecological values. Indirect offsetting is generally 
a last resort or an additional requirement such 
as the proposal of development funding research 
into a protected matter. Indirect offsets have been 
established in respect of Strategic Assessments in 
Gungahlin and the Molonglo Valley.

In response to a ministerial direction, independent 
audits of the Gungahlin and Molonglo Valley offsets 
have been undertaken.8, 9 These assessments focused 
on the implementation of commitments in accordance 
with procedures established under the EPBC Act. For 
each audit, Corrective Action Requests were issued, all 
of which were addressed by the ACT Government and 
the audit closed. The next audits are due in 2022.
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Extent of conservation areas

In 2019, there was 141,000 hectares of conservation 
areas in the ACT, protecting 60% of the total ACT 
area (Figure 4). This not only represents a significant 
proportion of the ACT’s natural environment, but 
is also a much higher proportion than any other 
jurisdiction in Australia.

Categories of conservation in the ACT include 
national park, wilderness area, nature reserve, water 
supply protection, and special purpose reserve. The 
Namadgi National Park and Bimberi Wilderness Area 
account for nearly 80% of the conservation area 
and around 46% of the total area of the ACT. Nature 
reserves (including Canberra Nature Park) accounts 
for 14% of the conservation estate, with water supply 
and special purpose reserves accounting for 5% and 
3% respectively (Figure 5).

Figure 4:  
ACT Conservation areas by type.
Data sourced from: Transport Canberra and Community Services

Notes: National Park includes the Namadgi National Park, Bimberi Wilderness Area and the Tidbinbilla Nature Reserve. Nature 
Reserve includes Canberra Nature Park, the Molonglo River Reserve, Murrumbidgee River Corridor and the Jerrabomberra Wetlands.
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Figure 5:  
Conservation categories in the ACT as at 2019.
Data sourced from: ACT Parks and Conservation Service

Conservation areas, as designated under the Territory 
Plan 1993, show an increase of nearly 13,000 hectares 
between 1997 and 2018 (Figure 6). The large increase 
in 2008 is due to the declaration of the Lower 
Cotter Catchment as a reserve. Over the reporting 

period 2015–16 to 2018–19, just over 1,000 hectares 
were added to the reserve system, primarily through 
environmental offsets added to the Canberra Nature 
Park network.
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Figure 6:  
Additions to conservation areas designated under the Territory Plan, 1993 to 2018.
Data sourced from: ACT Parks and Conservation Service
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environmental offsets

The area of ACT environmental offsets has grown 
from 18 hectares in 2009 to some 1,865 hectares of 
ACT land in 2019 (Figure 7).10 This growth reflects 
the need to compensate for adverse environmental 
impacts from the significant increase in the ACT’s 
urban footprint that has occurred since 2000, and 
continues today.

In 2019, 47% (871 hectares) of offsets were protected 
by nature reserve. This represents a significant 
increase in the area of offsets included in the reserve 

10 This area does not include the Kenny 160 hectare offset approved as part of the Gungahlin Strategic Assessment [Umwelt Pty 
Ltd, 2013, Gungahlin Strategic Assessment: Biodiversity Plan: Final, Umwelt, Canberra], which has not yet been established and is 
not yet in the reserve system.

system since 2013 (Figure 7). Environmental offsets 
now contribute to around 16% of the ACT’s urban 
reserve areas.

There are currently 23 offset areas in the ACT, with 
the 688 hectare Molonglo offset by far the largest 
area, contributing around a third of the total offset 
area (Figure 8). The ACT Parks and Conservation 
Service manage over 90% of the total offset area on 
behalf of the ACT Government. There are also a small 
number of other offset managers within the ACT who 
own and manage varying amounts of offset land.
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Figure 7:  
extent of Commonwealth Government-approved offsets in the ACT and area 
protected by nature reserve, 2009 to 2019.
data sourced from: ACT Parks and Conservation Service
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Figure 8:  
Environmental offsets managed by ACT Parks and Conservation Service in the ACT.
Data sourced from: ACT Parks and Conservation Service
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CASE STUDY: 
THE OFFSET PROGRAM IN THE ACT
Source: ACT Parks and Conservation Service (PCS)

The management of offsets involves a range of 
activities including the management of weeds and 
invasive plants as well as invasive and overabundant 
animals, utilisation of conservation grazing 
techniques, creation of small-scale infrastructure 
such as tracks, trails and fencing, and signage to 
help protect values by informing the public of the 
importance of those values and the threats they face.

The management and monitoring of offset areas 
involves collaboration with community groups such as 
the Woodlands and Wetlands Trust, ParkCare groups, 
rural lessees, private businesses, universities, 
research groups, and Friends of the Grasslands. The 
ACT offsets program also collaborates and works 
on significant research programs, including Superb 
Parrot foraging and breeding behaviour, and Golden 
Sun Moth translocation research.

An extensive monitoring program of MNES and 
associated values has been established by PCS 
across all offset sites. The monitoring program 
measures changes in condition, helps to understand 
the population status of MNES fauna within offsets, 
and informs management approaches. Currently, PCS 
monitors 450 permanent monitoring points annually 
for a variety of ecological values to inform population 
trends and management effectiveness.

Some examples of ACT environmental offsets and 
their management are discussed below.

Throsby North and Throsby east

The Throsby North and Throsby East environmental 
offset sites (required as part of the Gungahlin 
Strategic Assessment) added 273 hectares to the 
already established Goorooyarroo and Mulligans Flat 
Nature Reserves. Combined with other woodlands 
within the ACT and NSW, the offset areas are part of 
one of the largest, best-connected and most diverse 
patches of Box Gum Grassy Woodland remaining in 
south-eastern Australia. Throsby also contains over 
half of the Superb Parrot nesting sites in the ACT.

Works were undertaken in 2015 and 2016 in 
partnership with the Woodland and Wetlands Trust, 
ANU, developers, and other key stakeholders. These 
activities involved woody debris placement utilising 
trees removed from development sites. Weed and 
pest removal, as well as conservation grazing, are 
continuing on this site. Extensive monitoring is also 
conducted on site, including monitoring of the Golden 
Sun Moth, Box Gum Woodland, vegetation structure, 
woodland birds and detailed weed density surveys.

Throsby is also included in the Superb Parrot 
Monitoring and Research Program, which involves 
rigorous field monitoring to develop an understanding 
of the habitats used by this threatened parrot.

Placement of vertical stags at Throsby Environmental 
Offset area. Source: ACT Parks and Conservation Service.

Barrer Hill restoration project

In 2014, the ACT Government commenced the Barrer 
Hill project to restore a 50 hectare former pine 
plantation back to a Box Gum Woodland community. 
To date, works have included:

• planting of over 50,000 native trees, shrubs, 
grasses and wildflowers as habitat and a vital 
movement corridor for wildlife.

• placement of 80 tonnes of salvaged rock to 
extend and enhance habitat for the Pink-tailed 
Worm-lizard.

• placement of over 1,000 tonnes of salvaged coarse 
woody debris to enhance ground storey condition 
and provide habitat for declining woodland birds 
and other fauna species.
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• enhancement of ground storey diversity at 3 forb 
enhancement sites.

• installation of 10 vertical habitat structures to 
mimic habitat characteristics of mature trees, and

• installation of a habitat sculpture designed to 
create a living artwork that engages the public 
and provides critical habitat, including natural 
hollows, peeling bark and perch sites.

The site demonstrates the successful implementation 
of cutting-edge restoration methods and serves 
as an outdoor laboratory where students and the 
community can see and learn about restoration 
practices first hand. Tree plantings and coarse woody debris placement. 

Source: ACT Parks and Conservation Service.

Before and after photo of forb enhancement site. Source: ACT Parks and Conservation Service.

Franklin Grasslands – Community engagement 
and opportunities for the future

Franklin Grasslands (also known as North Mitchell 
Grasslands) is a 20 hectare proposed nature reserve 
located within the suburb of Franklin in the north 
Canberra district of Gungahlin. The site contains 
Golden Sun Moth and Striped Legless Lizard habitat 
and Natural Temperate Grassland, as well as a 
population of the critically endangered Ginninderra 
Peppercress, a plant found only in the ACT.

Commitments for this offset include increasing 
the quality and extent of existing Golden Sun Moth 
habitat and maintaining the quality of the Natural 
Temperate Grassland.

The site is well placed to provide opportunities to 
increase community engagement and awareness of the 
importance and value of grasslands and the flora and 
fauna they support. As part of a consultation process 
with the public, community interest will be gauged to 
inform potential public involvement in the reserve’s 
management. Once the site is restored, it will provide 
visual amenity for the local community. There is also 
potential for this site to incorporate environmentally 

sensitive infrastructure (paths, platforms and 
interpretation), in addition to increasing awareness of 
local conservation values through environmental and 
cultural education activities. The infrastructure could 
even link local residential areas to the light rail.

Golden Sun Moth. Source: ACT Parks and 
Conservation Service.
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Condition of conservation areas

At the time of reporting, it was not possible to 
determine the condition of conservation areas in the 
ACT. Condition assessments will require significant 
monitoring of the health of vegetation (see Indicator 
B4: Extent and condition of native vegetation) and 
biodiversity, pressures (such as invasive plants 
and animals, fragmentation and fire intervals), 
and the level of management intervention for each 
conservation area.

It is also not possible to currently assess the 
condition of offsets or their effectiveness in 
providing the outcomes required that ensure no 
net loss of biodiversity has occurred following land 
development. Such assessment will likely take 
many years, particularly given that management 
interventions need to be undertaken over long 
periods of time to achieve the desired ecosystem 
and biodiversity outcomes.

The ACT Government is undertaking a Conservation 
Effectiveness Monitoring Program (CEMP) to provide 
an ecosystem condition monitoring framework for 
the ACT. The CEMP will evaluate the effectiveness 
of management actions in achieving conservation 
outcomes. The CEMP reports will be undertaken 
every 4 years for 8 ACT ecosystems including:

• upland and lowland native grasslands

• upland and lowland woodlands

• upland and lowland forests

• aquatic and riparian

• upland bogs and fens.

The results of the CEMP will enable an assessment 
of the condition of conservation areas, and the 
ecosystems they contain, in future ACT State of 
the Environment reports.

CoNSeRvATIoN eFFeCTIveNeSS moNIToRING 
PRoGRAm (CemP)

Source: environment, Planning and 
Sustainable development directorate

The CEMP is a framework for monitoring 
the condition of ecosystems in the ACT. The 
CEMP framework is based on an adaptive 
management approach and is an important 
tool that evaluates the effectiveness 
of management actions in achieving 
conservation outcomes.

Through CEMP, eight ecosystem condition 
monitoring plans will be developed. These 
ecosystems are:

• upland and lowland native grasslands

• upland and lowland woodlands

• upland and lowland forests

• aquatic and riparian

• bogs, fens and wetlands.

To assess the condition of an ecosystem, 
CEMP uses indicators for biodiversity 
values as well as for threatening processes. 
For each indicator, a baseline condition, 
reference condition (commonly thought of 
as pre-European condition), and a target 
condition (practical condition for management 
to strive for when reference condition is either 
unattainable or unknown) are defined to form 
the basis of condition assessments.

Key outcomes from CEMP include 
recommendations for monitoring programs, 
management actions and future research 
within the ecosystem. These outcomes 
are then used to inform on-the-ground 
actions through management, research and 
operational plans, completing the adaptive 
management cycle.
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Indicator B3: Representation 
of threatened species and 
ecological communities in 
conservation areas
ACT’s conservation areas contribute to the 
National Reserve System (NRS).11 The NRS is 
Australia’s network of protected areas, designed 
to conserve Australia’s remaining biodiversity. 
To ensure that the ACT’s reserve system meets 
the standards for comprehensiveness, adequacy 
and representativeness, it is essential that 
conservation areas protect the range of ecosystem 
types and biodiversity present in the region. This 
includes both threatened and common species and 
ecological communities.

Threatened fauna: representation in 
conservation areas

Figure 9 shows the reservation of known and 
potential habitat for threatened terrestrial fauna.12 
Bird species are excluded from the assessment due 
to the lack of data required to assess protection.13 
Four threatened species have all, or close to all, of 
their known and potential habitat in ACT conservation 
areas (includes reserves and other PCS-managed 
land); these are the Broad-toothed Rat, Greater 
Glider, Northern Corroboree Frog, and Smoky Mouse. 
The Pink-tailed Worm-lizard and Spotted-tailed Quoll 
also have significant proportions of their known and 
potential habitat in ACT conservation areas at 80% 
and 70% respectively.

Threatened fauna with less than 50% of their known 
and potential habitat in ACT conservation areas 
include the Perunga Grasshopper (47%), Golden 
Sun Moth (44%), Striped Legless Lizard (33%), and 
Grassland Earless Dragon (25%). However, these 
species have a substantial proportion of their 
habitat on national land (between 20% and 50%). 
Management of threatened species on national lands 
is undertaken by the National Capital Authority as 
required under the EPBC Act.14 15

11 Department of the Environment and Energy, National Reserve System, found at https://www.environment.gov.au/land/nrs
12 Habitat assessment is based on single records, known habitat and modelled habitat.
13 Bird sightings data is available through annual reporting by the Canberra Ornithologists Group and from Canberra Nature Map. 

However, for this assessment, comprehensive data on roosting areas as well as feeding areas is required. Data on sightings alone 
is not sufficient to determine if all the required habitat is protected for these mobile species who may utilise a range of habitats 
over a wide area.

14 Sharp S., 2016, Ecological Management Plan for National Capital Authority Conservation Areas. Report to the National Capital 
Authority, Canberra.

15 Ecosure, 2019, Commonwealth Park Grey-Headed Flying-fox Camp Management Plan, Proposal to National Capital Authority, 
Burleigh Heads.

The Grey-headed Flying Fox has no habitat in ACT 
conservation areas with two recently established 
colonies occurring in Commonwealth Park (national 
land) and at Lake Ginninderra (urban open space).

Threatened species with substantial proportions 
(20% or higher) of their known and potential habitat 
on non-reserved land (outside both ACT-reserved and 
national land) include the Pink-tailed Worm-lizard 
(20%), Spotted-tailed Quoll (27%), Golden Sun Moth 
(28%), Perunga Grasshopper (32%) and the Grassland 
Earless Dragon (33%). Of particular concern is the 
lack of reserved habitat for the Striped Legless 
Lizard with 46% of habitat not reserved. For species 
with large proportions of non-reserved habitat, 
this is due to their dependence on grassland and 
woodland habitats which are not as well protected 
in conservation areas as other ecosystems such 
as forests (see sections on reservation of flora and 
ecological communities below).

Species listed as threatened in the ACT but not 
considered for this analysis due to the lack of wild 
populations include the Eastern Quoll and New 
Holland Mouse (both reintroduced to Mulligans Flat 
Nature Reserve), Eastern Bettong (reintroduced 
to Tidbinbilla and Mulligans Flat Nature Reserve), 
Southern Brown Bandicoot, and the Brush-tailed 
Rock-wallaby and Koala (reintroduced to Tidbinbilla 
Nature Reserve).
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0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Grey-headed Flying Fox

Striped Legless Lizard

Grassland Earless Dragon

Perunga Grasshopper

Golden Sun Moth

Spotted-tailed Quoll

Pink-tailed Worm-lizard

Smoky Mouse

Northern Corroboree Frog

Greater Glider

Broad-toothed Rat

Reserved land Other Parks and Conservation Service managed land National land Not reserved

Figure 9:  
Reservation of known and potential habitat for threatened terrestrial fauna
data sourced from: Environment, Planning and Sustainable Development Directorate (Conservation Research and ACT Parks and 
Conservation Service)

Notes:

1) Habitat assessment is based on single records, known habitat and modelled habitat.

2) Reserved land is public land under the Territory Plan zoned as Nature Reserve, Wilderness Area, National Park, some Special 
Purpose Reserves (Tidbinbilla) or Protection of Water (Lower Cotter Catchment).

3) Other land managed by ACT PCS includes additional areas of land managed for nature conservation that are not part of the 
reserve system, including some Special Purpose Reserves and unleased land.

4) Not reserved land includes all other land not managed for nature conservation, including but not restricted to urban open space, 
road reserve, some special purpose reserves (recreational reserves), railway reserve, cemeteries, horse paddocks, private lease 
and other unleased land not managed for nature conservation.

5) National land is land owned by the Commonwealth and not under the jurisdiction of the ACT Government.

16 Distribution is potential expected distribution of these species. Data is not actual surveyed distribution or historic distribution. 
For example, Silver Perch have no wild current distribution in the ACT.

Aquatic fauna: representation in 
conservation areas

Potential habitat for threatened aquatic fauna is well 
represented in ACT conservation areas, as most of 
the major rivers in the ACT are included in reserves.

It should be noted that the majority of threatened 
aquatic fauna are mostly restricted to reserves, 
and that terrestrial reserve systems do not always 
adequately support the conservation of aquatic 
species. For example, dams within terrestrial reserve 
networks can impact on aquatic ecology values. In 
addition, the Murrumbidgee Reserves in the ACT 

are often places for high intensity recreation which 
can also impact on aquatic species, especially as 
recreation tends to be situated around large, deep 
pool habitats such as Kambah Pool and Casuarina 
Sands. Such habitats are not common and are likely 
to form key refuges for aquatic species during low 
flow periods, droughts and climate change scenarios.

All of the ACT-listed aquatic species have around 
90% to 100% of their potential distribution in 
conservation areas (Figure 10).16 Silver Perch, while 
listed as a threatened species in the ACT, is found 
in Googong Dam and the Queanbeyan River in NSW 
but has no wild distribution in the ACT. Macquarie 
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Perch currently occurs only within reserves although 
attempts have been made to translocate the species 
to other areas.

Although the Murray Cod is not listed as a threatened 
species under ACT legislation, it is managed as such 
due to its listing as vulnerable under the EPBC Act. 
Only 55% of the Murray Cod’s potential distribution in 
the ACT is in the reserve system. Wild populations of 

17 EPSDD, 2017, Native Species Conservation Plan, Murray Cod (Maccullochella peelii), ACT Government, Canberra.

Murray Cod exist in the Murrumbidgee River, including 
within the various reserves along the river, and have 
been identified as an important population in the 
National Recovery Plan for the Murray Cod.17 Murray 
Cod also occur in the Molonglo River and are stocked 
in Canberra’s urban lakes which would not naturally 
support the species – this accounts for the relatively 
low representation in reserves.

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Murray Cod

Macquarie Perch

Trout Cod

Murray River Crayfish

Two-spined Blackfish

Figure 10:  
Potential distribution of threatened aquatic fauna in ACT conservation areas
data sourced from: Environment, Planning and Sustainable Development Directorate (Conservation Research and ACT Parks and 
Conservation Service)

Notes: This data reflects the potential expected distribution of threatened aquatic fauna species, not actual surveyed distribution 
or historic distribution. The majority of species are currently known only from reserves.

Threatened flora: representation in 
conservation areas

There are 605 records in the ACT Protected Plants 
Database of the 13 threatened plant species listed in 
the ACT. Data on threatened plants is collected from 
targeted surveys undertaken by the ACT Government 
and from citizen science records provided through 
Canberra Nature Map.

Over half of the known threatened plant sites in 
the ACT (349 or 58%) are located in reserves or on 
other land managed by the ACT PCS (Figure 11). An 
additional 118 (20%) occur on national land, which is 
managed by the National Capital Authority, and 138 
(23%) occur outside both ACT-reserved and national 
lands, in areas such as urban open space, road 
reserves, railway reserves and cemeteries.

Threatened flora species with a substantial 
proportion of known locations outside ACT 
conservation areas include:

• Black Gum (Eucalyptus aggregata): the main and 
only natural population in the ACT occurs on 
public land managed as part of Kowen Forest. 
No management plan exists for this population 
but the area has been fenced off to allow for the 
natural regeneration of the trees and plantings 
may be undertaken in the future.

• Button Wrinklewort (Rutidosis leptorrhynchoides) 
occurs mainly on national land.
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• Tarengo Leek Orchid (Prasophyllum petilum) 
persists only at Hall Cemetery. The cemetery is 
public land and has a management plan focused 
on conserving the orchid population.

• Canberra Spider Orchid (Caladenia actensis): 
Mount Majura and Mount Ainslie Nature 
Reserves support significant populations of this 
species, but it also occurs on land owned by the 
Department of Defence in the Majura Valley. The 
Department of Defence has management plans in 
place for the conservation of this species.

• Small Purple Pea (Swainsona recta): the main 
ACT population is within a fenced-off area in the 
Mount Taylor Nature Reserve, and

• Murrumbidgee Bossiaea (Bossaiea grayi) occurs 
along the Murrumbidgee and Molonglo Rivers, 
some have not been found again in the field 
since the 2003 fires. It should be noted that 
records of locations in non-reserved areas may 
be historic, are no longer occurring, or have poor 
location accuracy.

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Tarengo Leek Orchid (12)

Ginninderra Peppercress (29)

Button Wrinklewort (177)

Black Gum (8)

Murrumbidgee Bossiaea (39)

Canberra Spider Orchid (211)

Small Purple Pea (24)

Pale Pomaderris (59)

Austral Toadflax (16)

Tuggeranong Lignum (20)

Baeuerlen's Gentian (2)

Brindabella Midge Orchid (7)

Kiandra Greenhood (1)

Reserved land Other Parks and Conservation Service managed land National land Not reserved

Figure 11:  
Percentage representation of threatened plant locations in conservation areas
data sourced from: Environment, Planning and Sustainable Development Directorate (Conservation Research and ACT Parks and 
Conservation Service)

Notes:

1) Data taken from records in the ACT Protected Plants Database. Number next to plant name is the number of plant records.

2) Data is based on incidental sightings, no analysis of survey effort is reflected in this data (e.g. urban areas and road reserves are 
more likely to have records than remoter places off track).

3) Reserved land is public land under the Territory Plan zoned as Nature Reserve, Wilderness Area, National Park, some Special 
Purpose Reserves (Tidbinbilla) or Protection of Water (Lower Cotter Catchment).

4) Other Land managed by ACT PCS includes additional areas of land managed for nature conservation that are not part of the 
reserve system, including some Special Purpose Reserves and unleased land.

5) Not reserved land/Other/Unreserved includes all other land not managed for nature conservation, including but not restricted 
to urban open space, road reserve, some special purpose reserves (recreational reserves), railway reserve, cemeteries, horse 
paddocks, private lease and other unleased land not managed for nature conservation.

6) National land is land owned by the Commonwealth and not under the jurisdiction of the ACT Government.
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Threatened ecological communities: 
representation in conservation areas

Of the three ecological communities listed as 
endangered in the ACT, only High Country Bogs 
and Associated Fens are fully protected in ACT 
conservation areas (Figure 12). Natural Temperate 
Grassland has just over half of its known distribution 
in ACT conservation areas, and Yellow Box/
Red Gum Grassy Woodland has only 30% of its 
representation reserved. However, both Natural 
Temperate Grasslands and Yellow Box/Red Gum 
Grassy Woodland have substantial proportions of 
their extent on national land at nearly 30% and 20% 

18 Sharp S., 2016, Ecological Management Plan for National Capital Authority Conservation Areas. Report to the National Capital 
Authority, Canberra.

respectively. Although this land is not managed by 
the ACT Government, threatened communities on 
ACT national lands are managed for conservation 
purposes by the National Capital Authority as 
required under the EPBC Act.18

Despite this, nearly half of the ACT’s Yellow Box/
Red Gum Grassy Woodland is not reserved, and 
some 20% of Natural Temperate Grasslands are 
also unreserved. These results are a reflection 
of the historic and current use of these lands for 
agriculture and potential urban development. The low 
levels of reservation add to the pressures on these 
communities and the species they support.

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

High Country Bogs and Associated Fens

Natural Temperate Grassland

Yellow Box/Red Gum Grassy Woodland

Reserved land Other Parks and Conservation Service managed land National land Not reserved

Figure 12:  
Percentage representation of endangered ecological Communities in reserves
data sourced from: Environment, Planning and Sustainable Development Directorate (Conservation Research and ACT Parks and 
Conservation Service)

Notes:

1) Does not include areas mapped as native grassland that may contain some areas of Natural Temperate Grasslands.

2) Comprises mapped vegetation communities Blakely’s Red Gum – Yellow Box tall grassy woodland and Yellow Box + Apple Box 
tall grassy woodland, not all of which will meet the condition threshold required to be assigned to the Yellow Box/Red Gum Grassy 
Woodland Endangered Ecological Communities.

Greater Glider. Source: Ryan Colley.

234

05
 IN

d
IC

AT
o

R
S

, C
o

N
d

IT
Io

N
 A

N
d

 T
R

e
N

d
S

 

© Ryan Colley



ACT State of the Environment  |  2019 Report

vegetation classes and communities: 
representation in conservation areas

Figure 13 shows the percentage of selected 
vegetation classes protected in conservation areas. 
All classes occur in the ACT’s reserve estate with 8 

having more than 80% of their extent protected, and 
another 2 with over 60% of their extent protected. 
The most under-represented vegetation class was 
Southern Tableland Grassy Woodlands which only has 
30% of its extent in conservation areas.

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Southern Tableland Grassy Woodlands

Upper Riverina Dry Sclerophyll Forests

Tableland Clay Grassy Woodlands

Southern Tableland Dry Sclerophyll Forests

Temperate Montane Grasslands

Eastern Riverine Forests

Southern Tableland Wet Sclerophyll Forests

Subalpine Woodlands

Montane Wet Sclerophyll Forests

Alpine Heaths

Alpine Herbfields

Figure 13:  
Proportion of selected vegetation classes reserved in ACT conservation areas
data sourced from: Environment, Planning and Sustainable Development Directorate

Notes: Based on Keith Class level classifications of structural formations separated by dominant overstorey species.

Figure 14 shows the least-protected vegetation 
communities, those with under 50% of their extent 
protected in conservation areas. These woodland, 
grassland and open forest communities are the 
least represented in the ACT’s conservation areas. 
The low levels of protection for these communities, 
and for the Southern Tableland Grassy Woodlands 
vegetation class, are again the result of the historic 
and current use of these communities for agriculture 
and potential urban development. The low levels 
of reservation add to the pressures on these 
communities and the species they support.
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0% 5% 10% 15% 20% 25% 30%

Red Stringybark—Broad-leaved Peppermint

Native grassland

Red Box tall grass–shrub woodlands

Snow Gum grassy mid–high woodland

Yellow Box ± Apple Box tall grassy woodland

Figure 14:  
Proportion of selected vegetation communities reserved in ACT conservation areas
data sourced from: Environment, Planning and Sustainable Development Directorate

Notes: Native grassland does not include Natural Temperate Grasslands.

19 Barrett T. and J. Love, 2012, Fine Scale Modelling of Fauna Habitat and Connectivity Values in the ACT Region, prepared for 
Conservation Planning and Research, EPSDD, ACT Government, Canberra

Indicator B4: extent and 
condition of native vegetation
Native vegetation is integral to ecosystem services 
such as the protection of biodiversity, protection of 
water quality and soil health, and sequestration of 
carbon. Declines in the extent and quality of native 
vegetation have profound implications for the health 
of the ecosystem.

The loss of vegetation is considered to be the main 
threat to biodiversity in Australia.

Historic land clearing for agriculture and urban 
development has produced a legacy of fragmented 
native vegetation in some areas of the ACT. The 
diversity and resilience of ecological communities 
relate directly to their spatial configuration, 
patch size, contiguity, condition and connectivity. 
Fragmented landscapes prevent the movement 
of species, limiting opportunities for mating and 
dispersal, and potentially creating genetic isolation. 
Research suggests that most animals of southern 
Australian woodlands and forests will not usually 
cross a canopy gap of more than 100 metres, and will 
not travel more than 1.1 kilometres from a patch of at 
least 10 hectares of suitable living habitat.19

Although large-scale clearing is not an issue in the 
ACT, native vegetation remains under continuing 
pressure from urban expansion. Native vegetation 
in conservation areas has not been extensively 
cleared and is more intact than native vegetation 
on private land and those lands separated by urban 
developments. In these largely intact landscapes, 
vegetation communities are more likely to be resilient 
to natural disturbances such as fire and drought. In 
fragmented landscapes, native vegetation remnants 
are more vulnerable to natural disturbance as well 
as pressures arising from agriculture and residential 
activities. This results in the decline of vegetation, 
or being at risk of decline, in extent, quality and 
regenerative capacity. Declining vegetation quality 
is now a key driver of vegetation loss in the ACT. 
Fragmentation can also exacerbate the impacts of 
land use change and climate change by restricting 
opportunities for fauna to migrate or adapt.

It was not possible to determine changes in the 
extent of native vegetation over the reporting period 
(2015–16 to 2018–19) for inclusion in this report. Nor 
was it possible to provide an overall assessment of 
vegetation condition.
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The 2015 ACT State of the Environment report noted 
that comprehensive documented information on the 
condition of vegetation and the amount of clearing 
undertaken was lacking.20 The cumulative impact of 
approved clearing of vegetation had also not been 
documented or assessed.

These issues limit the ability to report on vegetation 
extent and condition changes in the ACT. However, 
aspects of vegetation condition assessments have 
been undertaken in the ACT including studies of 
dieback, riparian connectivity, tolerable fire intervals 
and growth stage, and the condition of grassland and 
woodland endangered ecological communities (see 
section on Condition of native vegetation).

extent of native vegetation

Native vegetation losses are estimated to be small 
and mainly due to land use change from urban 
development. Urban development is likely to be an 
increasing pressure on native vegetation and may 
have major impacts on vegetation and ecosystem 
health, as well as the ecosystem services they 
provide. It is important that there is consideration 
of the cumulative impacts of small modifications to 
habitat, because these can lead to thresholds being 
crossed unknowingly and unintentionally for at least 
some aspects of vegetation and ecosystem health.

Most of the ACT’s vegetation loss has been from 
historic clearing and ecosystem modification for 
agriculture and urban development. Although there 
has not been a comprehensive assessment of the 
native vegetation extent in the ACT before European 
settlement, there are some examples of significant 
losses. For example, before European settlement, 
Natural Temperate Grasslands were thought to cover 
over 25,000 hectares or 11% of the ACT area,21 but 
today they only cover around 1,100 hectares, less than 
1% of the ACT (Figure 15).

20 Office of the Commissioner for Sustainability and the Environment, 2015, ACT State of the Environment Report 2015, ACT 
Government, Canberra.

21 Gellie, N. J. H., 2005, ‘Native Vegetation of the Southern Forests: South-east Highlands, Australian Alps, South-west Slopes, and 
SE Corner Bioregions’, Cunninghamia, 9(2): 219–54.

22 Gellie, N. J. H., 2005, ‘Native Vegetation of the Southern Forests: South-east Highlands, Australian Alps, South-west Slopes, and 
SE Corner Bioregions’, Cunninghamia, 9(2): 219–54.

For Lowland Box Gum Woodlands, the pre-European 
settlement distribution was thought to be over 
47,000 hectares or 20% of the ACT area,22 but these 
woodlands now only cover some 11,500 hectares, 
around 5% of the ACT (Figure 16). Most of the native 
vegetation changes are thought to be on lowlands due 
to the abundance of grass and absence of dense trees 
for agriculture, and later for urban development. It 
is estimated that there has been little change in the 
distribution of upland vegetation types.

While the loss of native vegetation remains of concern 
for urban development, it is unlikely to be the largest 
source of native vegetation change in the ACT. 
Chronic degradation of habitat condition, mainly in 
fragmented landscapes is a significant problem in 
the ACT. This degradation is compounded by climate 
change impacts such as decreasing rainfall and 
higher temperatures. Such degradation has led to 
an increased occurrence of dieback in the ACT (see 
section on Condition of native vegetation).
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Figure 15:  
Current grassland extent compared with estimated pre-European settlement 
grassland extent.
Data sourced from: Environment, Planning and Sustainable Development Directorate
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Figure 16:  
Current Box Gum Woodland extent compared with estimated pre-European 
settlement Box Gum Woodland extent.
Data sourced from: Environment, Planning and Sustainable Development Directorate
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Revegetation in the ACT

The ACT Government has undertaken extensive 
revegetation over the reporting period (2015–16 
to 2018–19). This has been undertaken in cooperation 
with various organisations and programs including 
the Australian Government’s million Trees Project, 
Greening Australia, and the Australian Government’s 
Clean Energy Future Biodiversity Fund. The works 
will provide vegetation corridors, riparian restoration 
and bank stabilisation, woodland restoration, and 
post-fire rehabilitation. Restoration of habitat 
and connectivity increases effective habitat size 
and access for native species, enables migration 
and movement to avoid temporary stressors, and 
aids the recovery potential and recolonisation of 
degraded areas.

Between 2015 and 2019, revegetation included 
planting of:

• nearly 75,000 tube stock and 20 kilograms of 
native seed to revegetate nearly 1,100 hectares in 
the Murrumbidgee River Corridor nature reserves 
and other areas of public lands.

• nearly 25,000 tube stock and 180 kilograms of 
native seed to restore habitat in former pine 
plantations and other degraded areas in the Lower 
Cotter Catchment.

In addition, there were revegetation activities on 
some 1,500 hectares of private land between 2015 
and 2018, mainly through works undertaken by 
Greening Australia. See Chapter 3 Community 
leadership in sustainability and science for 
more information.

These revegetation activities will increase native 
vegetation extent and improve the condition of 
ecosystems in the future.

23 Cowood A.L. et al., 2018, Blakely’s Red Gum Dieback in the ACT, Report to Environment, Planning and Sustainable Development 
Directorate, Institute for Applied Ecology, University of Canberra, Canberra.

Condition of native vegetation

dieback

Dieback is the gradual deterioration of health in 
trees, sometimes leading to tree death, and is usually 
caused by a combination of factors including disease 
and pathogens, insect attack, and additional drought 
and temperature stress from climate change.

While dieback affects many species in the ACT 
(including Eucalyptus viminalis, E. bridgesiana and 
E. melliodora), recent observations have recognised 
a significant increase in the incidence of dieback 
in Blakely’s Red Gum (E. blakelyi). Dieback of 
Blakely’s Red Gum appears to affect any age class 
and is occurring across rural landscapes, urban 
environments and reserves within the ACT. High rates 
of mortality in younger trees have resulted in a lack 
of successful maturation across the ACT landscape. 
If younger trees are unable to replace the older, dying 
trees, the population will slowly thin out.

A great deal of uncertainty surrounds the cause of 
Blakely’s Red Gum dieback in the ACT and is thought 
to be the result of a number of stress-inducing 
factors, impacts associated with climate change 
and reduced resilience within the landscape. The 
ACT Government and the University of Canberra has 
been undertaking research to better understand 
the causes and occurrence of red gum dieback in 
the ACT.23

Main findings include:

• confirmation that Blakely’s Red Gum is currently 
experiencing dieback across the ACT (Figure 17).

• Yellow Box is experiencing an increase in condition 
and suitability to future projected climates.

• climate change and the compounded effects of an 
increasing temperature and variable precipitation 
over time is causing stress in trees and impacting 
their growth, and

• revegetation is needed to improve landscape 
connectivity and also assist dispersal to areas of 
climate refugia and distribution expansion.
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Figure 17:  
Temporal condition mapping of Blakely’s Red Gum (Eucalyptus blakelyi) as at 2017.
Source: Cowood A.L. et al., 2018, Blakely’s Red Gum Dieback in the ACT, Report to Environment, Planning and Sustainable 
Development Directorate, Institute for Applied Ecology, University of Canberra, Canberra.
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Riparian connectivity

Decline in connectivity within riparian areas is 
primarily due to historic clearing of vegetation 
for agriculture and urban development. Low river 
flow conditions, climate change impacts (higher 
temperatures, increased drought and storm events), 
drought and fire also impact on riparian vegetation 
causing loss of habitat and increased disconnection 
within riparian areas.

Riparian connectivity has been assessed for the 
Murrumbidgee and Molonglo Rivers in the ACT. Main 
findings include:

• significant areas of riparian vegetation on 
the Murrumbidgee and Molonglo Rivers have 
poor connectivity.

• 58% of surveyed riparian vegetation on the 
Molonglo River was found to have high to very 
high connectivity, compared to 45% for the 
Murrumbidgee River (Figures 18 and 19).

• the Murrumbidgee River had a higher proportion of 
riparian vegetation with low and poor connectivity 

at 36% of the area assessed, compared to 22% for 
the Molonglo River.

• areas of the Murrumbidgee River and lower 
Molonglo River that fall outside reserved 
areas generally showed very low levels of 
connectivity. This was particularly the case for 
the Murrumbidgee River which had 32% of low and 
poor connectivity inside reserves, compared to 
nearly 80% outside reserves (Figure 20).

• areas with poorest riparian connectivity include 
Molonglo River immediately below Scrivener Dam, 
Murrumbidgee River within Stony Creek Nature 
Reserve and the Lanyon Landscape Conservation 
area, and

• several areas with extensive riparian habitat 
and smaller pockets that should be maintained 
include the Murrumbidgee River at Gigerline 
Nature Reserve, downstream areas of the Bullen 
Range Nature Reserve, Woodstock Nature 
Reserve (particularly adjacent to the mouth 
of the Molonglo River and downstream areas), 
and Uriarra Creek within Swamp Creek Nature 
Reserve. For the Molonglo River, areas within the 
Molonglo River Reserve should be maintained.

Poor
(6%)

Moderate
(20%)

High
(22%)

Very High
(36%)

Low
(16%)

Figure 18:  
Connectivity of riparian vegetation along the molonglo River
data sourced from: Environment, Planning and Sustainable Development Directorate

Notes: Based on a proximity index which assesses the area-weighted measure of the distance between vegetation 
patches. This analysis uses three vegetation riparian-dependent vegetation communities: Ribbon Gum Very Tall Woodland, 
River She-oak Riparian Forest, and River Bottlebrush–Burgan rocky riparian tall shrubland.
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Poor
(17%)

Moderate
(19%)

High
(18%)

Very High
(27%)

Low
(19%)

Figure 19:  
Connectivity of riparian vegetation along the murrumbidgee River
data sourced from: Environment, Planning and Sustainable Development Directorate

Notes: Based on a proximity index which assesses the area-weighted measure of the distance between vegetation 
patches. This analysis uses three vegetation riparian-dependent vegetation communities: Ribbon Gum Very Tall Woodland, 
River She-oak Riparian Forest, and River Bottlebrush–Burgan rocky riparian tall shrubland.
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Figure 20:  
Connectivity of riparian vegetation along the murrumbidgee River
data sourced from: Environment, Planning and Sustainable Development Directorate

Notes: Based on a proximity index which assesses the area-weighted measure of the distance between vegetation 
patches. This analysis uses three vegetation riparian-dependent vegetation communities: Ribbon Gum Very Tall Woodland, 
River She-oak Riparian Forest, and River Bottlebrush–Burgan rocky riparian tall shrubland.
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Condition of grassland and woodland endangered 
ecological communities

The ACT Government has been monitoring the 
condition of Box Gum Woodland and Natural 
Temperate Grassland endangered ecological 
communities since 2009. Results to date show the 
following trends:

• Although the trend in native plant species 
richness differs significantly between Woodlands, 
Natural Temperate Grasslands and Secondary 
Grasslands, all vegetation formations have 
displayed an increase in native plant species 
richness since monitoring commenced in 2009.

• Woodland native species richness peaked in 2014 
but has since seen a slight overall decline, 
possibly due to drought conditions experienced 
in 2018.

• Grassland species richness has continued to 
improve since surveys commenced.

• There has been an average increase of 1.4 rare 
species per survey plot per decade for the three 
vegetation formations. This suggests that Box 
Gum Woodland and Natural Temperate Grasslands 
are becoming more floristically diverse.

• Native grass cover across all vegetation 
formations has been declining since 2012. 
This decline does not appear to be linked to 
drought. More analysis is required to determine 
if it is linked to management practices. The 
decline in this indicator is of concern because 
it has implications for fauna habitat and for 
weed invasion.

• There has been a slight increase in exotic species 
richness across Box Gum Woodland and Natural 
Temperate Grassland. This trend is partly due to 
the decline of native grass cover that provides 
more opportunities for exotic species to establish 
themselves. There is evidence that the increase 
in exotic species richness has declined since a 
high in 2012, but it is not known if this more recent 
trend can be attributed to management.

Overall the long term condition is positive with Box 
Gum Woodland and Natural Temperate Grassland 
endangered ecological communities in the ACT 
becoming more diverse. However, it is clear that 
short-term variations are having an impact on grass 
cover and the number of exotic species. Ongoing 
monitoring and development of management 
practices will be important to maintain these 
important communities.
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CASE STUDY: 
GRASSLAND RESTORATION PROJECT
Source: ACT Parks and Conservation Service

24 Hodgkinson, K.C., 2014, Condition of Selected Natural Temperate Grassland Sites in Urban and Peri-urban Canberra, final report to 
the Commissioner for Sustainability and the Environment, ACT Government, Canberra.

Natural Temperate Grassland is one of the most 
threatened natural plant communities in Australia 
with less than 1% of the original extent estimated 
to remain. Before European settlement, these 
grasslands were thought to cover 11% of the ACT 
area, but today they occupy less than 1%. This 
ecosystem was sought after for the abundance of 
grass and absence of trees for agriculture, and later 
for urban development. Not only are the remaining 
grasslands greatly reduced in area, they are highly 
fragmented (confined to 38 small and isolated 
patches in the ACT), often degraded, and face ongoing 
threats such as the spread of exotic plant species, 
and by human activity such as land use change.24

Despite this, the ACT has some of the largest, best 
quality and most connected patches of Natural 
Temperate Grassland remaining in south-eastern 
Australia, with most of these protected in nature 
reserves. However, protection alone will not be enough 
to conserve their unique biodiversity, which has evolved 
with frequent disturbance from both fire and grazing. In 
the absence of these disturbances, plant biomass can 
accumulate, leading to weed invasion, reduced cover 
of native grasses, decline in productivity, loss of plant 
diversity, and simplification of grass structure.

Fire has been largely absent across ACT grasslands 
for the past 50 years. Small-scale burns undertaken 
by the Ginninderra Catchment Group and the ACT 
Parks and Conservation Service have shown that fire 
could improve ecological values, but there remain 
many unknowns about the impact of fire on certain 
plant communities and threatened fauna.

To further explore the role of fire in grassland 
restoration and management, the Grasslands 
Restoration Project was established in 2015. This 
large-scale and long-term project is a joint venture 
between the ACT Government and the National 
Landcare Program. The project involves the 
application of fire and the monitoring of outcomes 
for grassland health at seven important grassland 
reserves. Burns are conducted to minimise impact 

on threatened fauna and maximise biodiversity 
response. The burns were undertaken in partnership 
with the Murumbung Rangers.

Since the commencement of the project, the 
following outcomes have been achieved:

• some 250 hectares of grasslands of variable 
quality have been burnt, with burn areas ranging 
from 5 to 15 hectares.

• vegetation monitoring has been undertaken in 140 
locations, assessing some 1,702 monitoring plots.

• 310 plant species have been found, including 188 
native species and 122 exotic species, and

• 156 reptile monitoring sites have been established 
with 14 species found.

In response to fire, the following has been observed:

• fire increased native plant richness up to 69% 
within 2 years.

• the diversity and abundance of weeds increased 6 
to 12 months following a fire, indicating the need 
for further eradication work.

• the Grassland Earless Dragon recolonised patches 
of previously unoccupied habitat following burns.

• the abundance of the Striped Legless Lizard 
declined in the first 12 months after fire but later 
showed recovery.

• spring fires can be used effectively to reduce 
annual grass abundance, and

• the use of mosaic burning creates refuges for 
fauna after the burn.

The Grasslands Restoration Project has enabled 
grassland managers to significantly increase their 
knowledge and expertise in the application of 
ecological burns for positive ecosystem outcomes. 
Further work on the outcomes of fire frequency, 
and the longer-term impacts of fire on plant and 
animal communities, will increase this knowledge 
and improve the health of ACT Natural Temperate 
Grasslands in the future.

Natural Temperate Grassland in the Jerrabomberra Valley, ACT. Source: ACT Parks and Conservation Service.
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CASE STUDY: 
ACT WOODLAND RESEARCH AND RESTORATION
Source: ACT Parks and Conservation Service

The ACT and Australian governments have 
contributed $3.1 million for the ACT and Greater 
Goorooyarroo woodlands restoration project 
(2012–2017) to consolidate and connect 60,000 
hectares of the largest remaining Yellow Box–
Blakely’s Red Gum woodland landscape in Australia. 
Activities include:

• improving woodland habitat connectivity

• enhancing woodland habitat, for example, by 
adding coarse woody debris and a shrub layer

• improving landscape scale conservation

• implementing research outcomes, and

• encouraging community participation, including 
43 community groups, schools and organisations 
and 18 rural landholders.

Achievements include:

• over 900 hectares of revegetation, including 
28,548 tube stocks planted and 101 kilometres of 
direct seeding

• enhancement and protection of 844 hectares of 
remnant woodland (including the distribution of 
4,415 tonnes of coarse woody debris)

• invasive species control over an area of 4,494 
hectares

• feral animal control over an area of 9,555 
hectares, and

• establishment of 10 monitoring sites to review 
different treatment types and techniques.

Activities towards restoring woodland areas as part 
of environmental offset requirements have been 
undertaken at Isaacs Ridge, Gungahlin Strategic 
Assessment Areas and Justice Robert Hope Park. 
Activities include, but are not limited to, weed and 
pest animal monitoring and control, monitoring 
threatened species and the endangered Yellow 
Box-Blakely’s Red Gum woodland, the addition of 
coarse woody debris, kangaroo monitoring and 
control, and revegetation.

The mulligans Flat and Goorooyarroo Woodland 
experiment

Since 2004, Mulligans Flat and Goorooyarroo 
nature reserves have been the focus of a 
long-term research partnership between the ACT 
Government, the Australian National University, 
the Woodlands and Wetlands Trust, CSIRO and 
others to better understand and rehabilitate the 
structure and function of Box Gum woodland 
ecosystems. The Mulligans Flat and Goorooyarroo 
Woodland Experiment is aimed at developing a 
whole-of-ecosystem understanding of Box Gum 
grassy woodlands with a focus on restoring structure 
and function to increase biodiversity.

The partnership aims to inform evidence-based 
conservation management in the ACT. Conservation 
treatments to date include:

• construction of a large pest-proof enclosure 
encompassing 485 hectares of Box Gum woodland 
using 11 kilometres of rabbit, cat and fox-proof 
fencing

• replenishing fallen timber habitat

• excluding kangaroos from certain areas

• trialling fire regimes

• removing introduced predators, and

• reintroducing locally extinct fauna, including 
‘ecosystem engineers’ such as the Eastern 
Bettong (Bettongia gaimardi).

Responses in the woodland biodiversity are 
monitored, including surveys of vegetation and fauna, 
research on arthropod assemblages, abundance 
of ground-dwelling skinks, the impact of kangaroo 
grazing, and monitoring plots to trial different 
fire regimes.
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Threatened species, such as the Eastern Bettong 
(Bettongia gaimardi), Eastern Quoll (Dasyurus 
viverrinus), Bush Stone Curlew (Burhinus grallarius), 
Brown Treecreeper (Climacteris picumnus) and New 
Holland Mouse (Pseudomys novaehollandiae), have 
been reintroduced into the Mulligans Flat Sanctuary 
after many decades of local extinction with differing 
levels of success. There are plans to reintroduce 
Yellow-Footed Antechinus (Antechinus flavipes) 

and Eastern Chestnut Mouse (Pseudomys nanus) 
in the future. The sanctuary was extended in 2019 
to include an additional 801 hectares of Box Gum 
Grassy Woodland surrounded by a predator-proof 
fence directly south of the Mulligans Flat Woodland 
Sanctuary. Feral animals such rabbits, hares, foxes 
and cats are currently being removed before planned 
reintroductions of native species takes place.

Eastern Quoll (Dasyurus viverrinus), Mulligans Flat Nature 
Reserve. Photo: Adrian Manning.

Researchers fitting a collar onto an Eastern Bettong (Bettongia 
gaimardi), Mulligans Flat Nature Reserve. Photo: Don Fletcher.

Release of an Eastern Bettong at Mulligans Flat Nature Reserve. Photo: Environment, Planning and Sustainable 
Development Directorate.
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Impacts of fire on native vegetation

Bushfire is an important occurrence for many native 
vegetation communities in the ACT. Although fire 
can cause a temporary loss of vegetation, fire is 
necessary for the regeneration and regrowth of 
many plant species. The appropriate fire regime to 
promote native biodiversity (intensity, frequency, 
season, extent and type of fire) varies between 
native vegetation communities. Changes to 
ecologically appropriate natural fire regimes can have 
significant impacts on the composition of vegetation 
communities and the ecosystems they support.

The ACT’s fire regimes have changed over time due to 
increased human sources of ignition, the suppression 
of natural fire to protect human life and assets, and 
prescribed burning practices for the management of 
fuel loads (see section 5.7 Fire). In addition, periods 
of prolonged drought and higher temperatures 
increase the risk of more frequent and severe fires. 
Climate change is expected to further influence the 
occurrence of bushfires in the ACT.

ToLeRABLe FIRe INTeRvALS

Tolerable fire intervals (TFI) assess the likely 
ecological response of native vegetation communities 
to subsequent fire and are based on the requirements 
for sensitive plant species and key habitat elements. 
Assessments of TFI are based on:

• Minimum TFI: the minimum period of time between 
fires to avoid a loss of plant biodiversity. This 
period is based on the time it takes fire-sensitive 
plant species to grow to reproductive maturity and 
produce adequate viable seed banks. Frequent 
burning below minimum TFI can lead to localised 
loss of these fire-sensitive species, and can 
also prevent the development of key habitat 
features required by some fauna such as mature 
overstorey, tree hollows, and the accumulation of 
leaf litter and logs.

• Maximum TFI: the maximum period of time 
between fires to avoid a loss of plant biodiversity. 
Native vegetation communities not exposed 
to fire for extended periods can have reduced 
viability of shorter lived plant species which 
require fire to germinate seeds. Lack of fire may 
also result in a decline of key habitat features 
required by some fauna species such as dense 
mid-storey vegetation.

Minimum and maximum TFI are ecosystem-specific 
and are typically longer for vegetation communities 
that have evolved with less frequent fire, for example 
those occurring in cooler and moister environments 
where fires are naturally less frequent and where the 
growth rates of plants is slower.

It should be noted that the TFI status is only a 
potential issue should a large, high-severity fire 
occur in areas that are below minimum TFI. There 
is no requirement that ecosystems be within a 
specific TFI, only that fire outside of these thresholds 
be limited. To promote maximum biodiversity, a 
range of TFI status is required to provide different 
habitat resources.

In 2018, only 34% of the total area of native vegetation 
assessed was found to be within the required TFI to 
maintain vegetation communities; 53% was below 
minimum TFI (fire interval too short to maintain 
vegetation in its optimal state), 7% above the 
maximum TFI (fire interval too long to maintain 
vegetation in its optimal state), and 6% was classed 
as long unburnt (Figures 21 and 22).

Because over 50% of the total native vegetation 
assessed is below TFI, large areas of the ACT will 
remain outside optimal TFI irrespective of the level 
of prescribed burning and future fire events. This 
potentially places species with life cycles dependent 
on long inter-fire intervals at increased risk.

For the 10 native vegetation communities assessed, 
only 4 had 50% or more of their assessable area 
within the preferred TFI range (Figure 23). These are 
the Southern Tableland Grassy Woodlands (58%), 
Upper Riverina Dry Sclerophyll Forests (70%), 
Southern Tableland Dry Sclerophyll Forests (77%), 
and Tableland Clay Grassy Woodlands (89%). Five 
native vegetation communities had none of their 
assessable area within TFI, and one only has 3% 
within TFI. These communities had fire regimes 
mostly below minimum TFI, the exception being 
the Temperate Montane Grasslands which had 
60% of the assessed area above maximum TFI. 
Other communities with high proportions of above 
maximum TFI include the Southern Tableland Grassy 
Woodlands (39%) and Upper Riverina Dry Sclerophyll 
Forests (28%).
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The TFI assessment also showed the following trends:

• Extensive areas of the ACT uplands are below 
minimum TFI as a result of the 2003 Canberra 
bushfires which burnt some 90% of the Namadgi 
National Park. These upland ecosystems typically 
have longer minimum TFI and are still in an early 
recovery stage.

• In contrast, many areas of the ACT lowlands and 
on the lower margins of the uplands are within 
TFI or above maximum TFI. These areas either 
escaped 2003 bushfire and/or are communities 
that recover more quickly from fire.

• Much of the above maximum TFI in the northeast 
of the ACT are native grasslands which have a 

short minimum TFI and in which little burning has 
occurred in recent decades.

• Long unburnt areas are those areas in the 
Namadgi National Park that have had no recorded 
fire but support vegetation communities that 
were otherwise extensively impacted by the 2003 
bushfire throughout the rest of park. Most of the 
long unburnt ecosystems in Namadgi National 
Park are restricted to the very southern portion 
on the NSW border. These areas therefore 
represent rare post-fire age classes for some 
vegetation communities and exclusion of fire 
in the foreseeable future is a particularly high 
conservation priority while other areas of these 
communities recover from the 2003 fires.

Long Unburnt
(6%)

Below minimum TFI
(53%)

Within TFI
(34%)

Above maximum TFI
(7%)

Figure 21:  
Percentage area of assessed vegetation communities by tolerable fire interval 
status, as at 2018.
data sourced from: Environment, Planning and Sustainable Development Directorate

Notes: Assessed using Keith Class level. Post-fire status of native vegetation communities is based on prescribed fire and bushfire 
history up to the end of 2018. Fire history records nominally begin in 1900 but are more reliable from 2003 onwards.
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Figure 22:  
Distribution of tolerable fire interval status for selected native vegetation 
communities in the ACT, as at 2018.
Data sourced from: Environment, Planning and Sustainable Development Directorate

Notes: Assessed using Keith Class level. Post fire status of native vegetation communities based on prescribed fire and bushfire 
history up to the end of 2018. Fire history records nominally begin in 1900 but are more reliable in later years from 2003 onwards. 
Blank areas are either non-native vegetation communities or urban areas.
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Southern Tableland Grassy Woodlands

Upper Riverina Dry Sclerophyll Forests
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Within TFI Below minimum TFI Above maximum TFI Long Unburnt

Figure 23:  
Percentage area of selected native vegetation communities by tolerable fire interval 
status, as at 2018.
Data sourced from: Environment, Planning and Sustainable Development Directorate

Notes: Assessed using Keith Class level. Post-fire status of native vegetation communities is based on prescribed fire and bushfire 
history up to the end of 2018. Fire history records nominally begin in 1900 but are more reliable from 2003 onwards.

GROWTH STAGE

Post-fire growth stages represent the recovery of 
native vegetation communities after fire and the 
progression from early response (re-sprouting and 
seed germination) to the maturation of plant species 
and animal populations, and eventually senescence 
and species turnover at longer times subsequent to 
fire. Each growth stage is characterised by a different 
structural arrangement of vegetation and may be 
dominated by different component species. Similarly, 
the faunal community supported by an area will 
vary as the vegetation progresses through growth 
stages. Biodiversity values are most likely enhanced 
at a landscape scale by achieving a range of growth 
stages within each vegetation community and across 
the landscape.

In 2018, the adolescent growth was the most common 
growth stage accounting for 44% of the total area of 
native vegetation communities assessed (Figures 24 
and 25). The next most common growth stage was 
mature at 38% of the total area of native vegetation 
assessed, with both juvenile and senescent both 
accounting for 9% each. While all growth stages 

are represented across the ACT, the landscape is 
dominated by early and young stages which account 
for over half of the assessed vegetation communities.

For the 13 native vegetation communities assessed, 
8 had 50% or more of their assessable area within 
juvenile or adolescent growth stages (Figure 26). Five 
of these communities had over 80% of their assessed 
area in juvenile or adolescent growth stages, 
including Alpine Bogs and Fens, Alpine Herbfields, 
Subalpine Woodlands, Southern Tablelands Wet 
Sclerophyll Forests, and Montane Wet Sclerophyll 
Forests. Only 4 vegetation communities had greater 
than 50% of their assessed area within the mature 
growth stage including Montane Bogs and Fens, 
Southern Tableland Dry Sclerophyll Forests, Southern 
Tableland Grassy Woodlands, and Upper Riverina Dry 
Sclerophyll Forests.

Native vegetation growth stages across the ACT 
reflect TFI status, with extensive areas of the uplands 
being dominated by early and young growth stages. 
This is a result of the 2003 bushfires and the relatively 
slow recovery rate of many upland ecosystems. The 
dominance of early and young growth stages has 
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significant implications for biodiversity, especially for 
fauna that require older growth stages.

The growth stage assessment also showed the 
following trends:

• Vegetation communities dominated by early 
post-fire growth stages include Alpine Bogs and 
Fens and Alpine Herbfields, and to a lesser extent 
Montane Bogs and Fens, which grow at lower 
altitudes and were not as extensively impacted 
in 2003.

• Most other upland ecosystems are also 
dominated by juvenile and adolescent growth 
stages including Subalpine Woodlands, Southern 
Tableland Wet Sclerophyll Forests and Montane 
Wet Sclerophyll Forests.

• Early recovery stages are extensive in parts of the 
Namadgi National Park which have been subjected 
to prescribed burning since 2003, primarily as 
a part of the Regional Fire Management Plan, 
between 2013 and 2018.

• Some lower elevation communities are also 
dominated by earlier growth stages including 
the Eastern Riverine Forests and Tableland Clay 
Grassy Woodlands.

• Mature growth stages are more common on the 
lower elevation eastern and northern margins of 
the upland where dry forest and woodlands that 
recover more quickly from fire dominate.

• Dry sclerophyll forest communities and Southern 
Tableland Grassy Woodlands have a significant 
proportion of their extent in mature and senescent 
growth stages.

• Older growth stages are currently rare in the 
ACT uplands and are known to support different 
collections of species to ecosystems dominated 
by younger growth stages. The biodiversity these 
areas support is at risk from future bushfires 
because of the time required to transition from 
early to later growth stages and to replace slow 
developing habitat features such as mature trees 
and tree hollows.

• Late post-fire growth stages are primarily 
distributed in the far south of Namadgi National 
Park (which escaped the 2003 bushfires and 
has not been burnt in recorded history) and 
in the lowland grasslands and woodlands 
around Canberra.

In the longer term, conservation priority needs to 
focus on diversifying growth stages within and 
between ecosystems to maximise persistence of 
biodiversity. In the lowlands, this can be achieved 
through the ecological burning of late and mature 
growth stages for vegetation resilient to fire. 
However, in the uplands achieving growth stage 
diversity will require time and deliberate protection 
of the relatively rare older growth stages from 
prescribed fire and bushfire until more of the 
landscape reaches post-fire maturity.

Juvenile
(9%)

Adolescent
(44%)

Mature
(38%) Senescent

(9%)

Figure 24:  
Percentage area of assessed vegetation communities by growth stage, as at 2018.
data sourced from: Environment, Planning and Sustainable Development Directorate

Notes: Assessed using Keith Class level. Post-fire status of native vegetation communities is based on prescribed fire and bushfire 
history up to the end of 2018. Fire history records nominally begin in 1900 but are more reliable from 2003 onwards.
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Figure 25:  
Distribution of growth stages for selected native vegetation communities in the ACT, 
as at 2018.
Data sourced from: Environment, Planning and Sustainable Development Directorate

Notes: Assessed using Keith Class level. Post-fire status of native vegetation communities is based on prescribed fire and bushfire 
history up to the end of 2018. Fire history records nominally begin in 1900 but are more reliable from 2003 onwards. Blank areas are 
either non-native vegetation communities or urban areas.
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Southern Tableland Grassy Woodlands

Eastern Riverine Forests

Southern Tableland Dry Sclerophyll Forests

Alpine Heaths

Tableland Clay Grassy Woodlands

Montane Wet Sclerophyll Forests

Southern Tableland Wet Sclerophyll Forests

Subalpine Woodlands
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Montane Bogs and Fens

Alpine Herbfields

Alpine Bogs and Fens

Juvenile Adolescent Mature Senescent

Figure 26:  
Percentage area of selected native vegetation communities by growth stage, as at 2018.
data sourced from: Environment, Planning and Sustainable Development Directorate

Notes: Assessed using Keith Class level. Post-fire status of native vegetation communities is based on prescribed fire and bushfire 
history up to the end of 2018. Fire history records nominally begin in 1900 but are more reliable from 2003 onwards.

25 EPSDD, 2016, ACT Biosecurity Strategy 2016–2026, ACT Government, Canberra.

Indicator B5: distribution and 
abundance of terrestrial plants 
and animals
Invasive plant and animal species are a costly and 
significant threat to the health of biodiversity and 
ecosystems in the ACT, as well as a threat to many of 
the ACT’s endangered species (see Table 1 at the end 
of the Biodiversity section). In areas where invasive 
species are dominant, local extinctions of native 
flora and fauna can occur. They can also prevent 
the successful reintroduction of native species 
into otherwise suitable habitat. Exotic pests and 
diseases such as parasites of fish, dieback fungus 
(Phytophthora cinnamomi) and myrtle rust are an 
additional threat to biodiversity, with the potential to 
affect a wide range of native species.

In addition to biodiversity and ecosystem health 
impacts, invasive species have a negative effect 
on the region’s agriculture through lost production 
and management costs, loss of social amenity, and 
human health.

Invasive plants, sometimes called environmental 
weeds, are one of the most significant threats to 
biodiversity in the ACT.25 Invasive plants are a main 

cause of biodiversity loss by displacing native 
species, modifying habitat and ecological functions, 
and reducing food availability. Invasive plants can 
also impact soil and aquatic health, alter stream 
flows and increase flooding.

Invasive animals threaten biodiversity through 
predation, competition for food and habitat, and 
modification of ecosystems and ecological functions. 
Invasive animals can have significant environmental 
impacts due to soil disturbance from burrowing, 
grazing, and the action of hard hooves. These promote 
erosion and can lead to degradation of aquatic 
ecosystems. The actions of invasive animals are 
particularly damaging in sensitive ecosystems such 
as High Country Bogs and Associated Fens. Invasive 
animals can also spread disease and parasites.

Pest plants and animals are not restricted to 
introduced species (those not indigenous to the 
ACT region); overabundant native animals such as 
kangaroos can degrade ecosystem health. Some native 
species, particularly plants, can also become pests if 
they become established outside their natural range.

Invasive plants and animals require ongoing 
management to minimise impacts, both on public and 
private land (see Chapter 3 Community leadership in 
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sustainability and science for more information about 
invasive species management on private land). It is 
generally not feasible to eradicate widely established 
invasive species; therefore the goal of management 
is to reduce numbers to levels where they have no 
unacceptable impact. This goal is achieved through the 
monitoring and control of established species, and the 
detection and eradication of new invasive species 
before they become established. Prevention and 
early intervention are often the most cost-effective 
techniques for managing invasive species.

Climate change is likely to modify and increase the 
threat of invasive plants and animals in the ACT, 
through extensions of favourable conditions and the 
availability of new habitat caused by the loss of native 
species from increased temperatures, drought and fire.

It is not possible to monitor the distribution and 
abundance of all invasive species. Therefore, the 
monitoring of invasive species concentrates on those 
known to be causing significant problems or posing 
significant threats.

Invasive plants

There are a significant number of invasive species 
present in the ACT – the 2017 Census of the Flora of 

26 Australian National Herbarium, Centre for Australian National Biodiversity Research, 2017, Census of the Flora of the ACT, 
found at https://www.anbg.gov.au/cpbr/ACT-census-2017/index.html

27 Invasive plant locations and control activities can be found at https://www.environment.act.gov.au/parks-conservation/
plants-and-animals/Biosecurity/invasive-plants#control

the Australian Capital Territory found 592 introduced 
plant species, 53 of which were introduced from 
elsewhere in Australia.26

Known locations of invasive plants are mapped, 
along with control activities undertaken.27 
Data on management activities and outcomes 
clearly demonstrates the value of invasive plant 
management to control established populations 
and to eradicate new outbreaks where possible. 
Management results also show the risk of invasive 
plant populations re-establishing themselves in 
the absence of ongoing control. Most management 
activity in the ACT focuses on environmental weeds 
that have high potential for invasiveness and impact.

Over the reporting period (2015–16 to 2018–19), 
54,000 hectares of invasive plant control was 
undertaken in the ACT for over 100 invasive plant 
species. Figure 27 shows the area treated for the 
10 invasive species that were most extensively 
controlled over the period. Serrated tussock 
accounted for the largest area treated at nearly 
14,000 hectares, followed by St. John’s wort (over 
10,000 hectares), blackberry (7,700 hectares) and 
African lovegrass (6,900 hectares).

0

2,000

4,000

6,000

8,000

10,000

12,000

14,000

Paterson's
curse

Chilean
needle
grass

Radiata
pine

Nodding
thistle

Woody
weeds

Sweet
briar

African
lovegrass

BlackberrySt. John's
wort

Serrated
tussock

2015–16

H
ec

ta
re

s 
tr

ea
te

d

2016–17 2017–18 2018–19

Figure 27:  
Top ten controlled invasive plants in the ACT, areas treated, 2015–16 to 2018–19.
data sourced from: ACT Parks and Conservation Service

In addition to the control of established invasive plants, 
it is important to detect and control new invasive 
species. Emerging priority species in the ACT include 
Fireweed, Coolatai grass, Mexican feather grass and 
Alligator weed. Early intervention is vital to successful 

management of these species. These invasive plants 
can lead to significant degradation of biodiversity and 
also represent a threat to grazing productivity due to 
low levels of protein and digestibility.
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CASE STUDY: 
THE IMPORTANCE OF INVASIVE PLANT MANAGEMENT IN THE ACT
Source: environment, Planning and Sustainable development directorate

In the absence of management, invasive plants can 
significantly expand their coverage and negative 
impact over a short period of time. Figure 28 shows 
the increase in Chilean needle grass at Crace 
Grasslands between 2012–2013 and 2015–2016. 
Without effective ongoing control, the extent of 
Chilean needle grass more than doubled. Figure 29 
shows the increase in African lovegrass infestation at 
Tuggeranong Hill Nature Reserve between 2014–2015 
and 2017–2018. In the absence of ongoing control, 
African lovegrass extent more than tripled in the 
section of the reserve being monitored.
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Figure 28:  
Increase in Chilean needle grass 
infestation at Crace Grasslands 
Nature Reserve in the absence of 
ongoing control.
Source: Collector for ArcGIS and Environment, Planning and 
Sustainable Development Directorate
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Figure 29:  
Increase in African lovegrass infestation 
at Tuggeranong Hill Nature Reserve in 
the absence of ongoing control.
Source: Collector for ArcGIS and Environment, Planning and 
Sustainable Development Directorate

effectiveness of control activities in reducing the 
spread of pest plants

AFRICAN LoveGRASS IN NAmAdGI NATIoNAL PARK

African lovegrass is widespread in the ACT and a 
significant threat to native plant and animal habitat. 
It also increases fire risk in the areas it invades. 
Figure 30 shows the successful control of African 
lovegrass in Namadgi National Park between 2015 
and 2019. Management actions ensured that this pest 
species was effectively contained during this period. 
But a slight increase in African lovegrass in 2019 
shows the capacity for invasive plants to begin to 
re-establish after control activities, or in response 
to environmental changes such as disturbance or 
drought. Ongoing management is required to keep 
African lovegrass contained in Namadgi National Park 
due to the frequent discovery of new infestations.
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Figure 30:  
African lovegrass control in Namadgi National Park, 2015 to 2019.
Source: Collector for ArcGIS and Environment, Planning and Sustainable Development Directorate

Notes: The categories of abundant, dominant, frequent, occasional and rare refer to abundance of the African lovegrass at control sites.

SeRRATed TUSSoCK IN GRASSLANdS ANd WoodLANdS

Inadequate resourcing for control activities 
before 2016 resulted in the increased spread 
of serrated tussock in the ACT’s grasslands 
and woodlands. Increased control activities in 
subsequent years demonstrate the benefits of 

management. Between 2016 and 2019 serrated 
tussock was brought under control, reducing the 
threat of further spread and allowing the recovery of 
native species (Figure 31).
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Figure 31:  
Serrated tussock control in grasslands and woodlands
Source: Environment, Planning and Sustainable Development Directorate

Notes: The categories of abundant, dominant, frequent, occasional and rare refer to abundance of the Serrated tussock at control sites.

257

5.5 B
Io

d
Iv

e
R

S
IT

y



ACT State of the Environment  |  2019 Report

BLACKBeRRy CoNTRoL IN NAmAdGI NATIoNAL PARK

The photos below show how native plants can recover 
after control of invasive plants. The blackberry 
invasion was starting to smother the Dicksonia tree 
ferns. Careful herbicide use killed the blackberry 

and saved this tree fern community. The final photo 
shows native colonising plants filling the space of the 
dead blackberry. Eventually taller native plants will 
regenerate at the site.

Photo: Blackberry control in wet sclerophyll forest Northern Namadgi National Park. Source: ACT Parks and Conservation 
Service and Environment, Planning and Sustainable Development Directorate.
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Invasive animals

It was not possible to comprehensively determine the 
distribution and abundance of invasive animals in the 
ACT for this report. However, records from Canberra 
Nature Map show the presence of 64 introduced 
species in the ACT including 17 mammals, 33 birds, 
2 lizards, 1 frog and 11 fish (see section 5.6 Water).28

The invasive animal species of most concern in the 
ACT are feral pigs, deer, foxes, rabbits, horses and 
wild dogs. Where possible these species are managed 
with neighbouring land managers to minimise their 
negative impacts on conservation reserves and 
surrounding agricultural land.

As with invasive plants, the management of mobile 
and rapid breeding animals such as rabbits requires 
continuous control to be effective. Ongoing invasive 
animal control programs currently account for the 
majority of vertebrate pest management in the 
ACT. These include feral pigs in Namadgi National 
Park, rabbits in areas of Canberra Nature Park and 
Namadgi, as well as wild dogs at the rural/reserve 
interface. Rabbit control is the most common 
management undertaken, occurring in all but one 
reserve. All priority invasive animal species are 
controlled in Namadgi National Park; other reserves 
where management of multiple species takes place 
include the Tidbinbilla Nature Reserve, Murrumbidgee 
River Corridor, Googong Foreshores, Goorooyarroo 
Nature Reserve, and Molonglo River Nature Reserve.

General trends for selected invasive animal species 
are shown below.

28 More information on the Canberra Nature Map can be found at https://canberra.naturemapr.org/

Rabbits

Rabbits are the most widespread and damaging invasive 
animal in the ACT, impacting on both natural and 
rural lands. Rabbits pose a particular threat to native 
vegetation, as they prevent regeneration by removing 
seedlings. Loss of native vegetation from rabbit grazing 
threatens the survival of native birds, small mammals 
and insects that rely on groundcover plants for food 
and shelter. The presence of rabbits can sustain fox and 
feral cat populations then these predators in turn place 
further pressure on native prey species. Rabbits also 
cause erosion and weed colonisation.

Rabbit numbers have been increasing in the ACT and 
in all other Australian jurisdictions over the last five 
years. As with other fast-breeding, mobile invasive 
species like foxes, effective, sustained management 
of rabbits relies on coordinated management at 
the landscape scale to prevent recolonisation from 
neighbouring, untreated areas. After one or two years 
of intensive follow-up control, monitoring results show 
the successful suppression of rabbit populations, 
but ongoing management is then required to prevent 
populations from re-establishing themselves. This 
continuing control has been effective in reducing 
the densities of rabbits by around 90% in areas of 
Canberra Nature Park and Namadgi National Park 
(Figure 32). The rabbit’s propensity to rapidly breed 
is also shown in Figure 32, with a significant increase 
in population in 2014, followed by a steep decline in 
response to effective control programs.
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Figure 32:  
Rabbit abundance at Gudgenby valley, Namadgi National Park, 2006 to 2018
Source: ACT Parks and Conservation Service
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Foxes

Foxes are ubiquitous in the ACT but effective 
management over large areas is constrained by 
restrictions on the use of 1080 poison close to 
residential areas, and by limited resources for 1080 
poisoning in non-urban reserves. Predation by foxes 
has been shown to have a devastating impact on 
native fauna, causing local extinctions of vulnerable 
native species. For example, the ACT’s Scientific 
Committee has advised that foxes were responsible 
for the loss of Bettongs released in the Lower Cotter 
Catchment between 2015 and 2017, with most dying 
shortly after release. The committee has also advised 
against future wild releases unless fox numbers can 
be significantly reduced. This shows the successful 
restoration of some native animals is dependent on 
the effective control of invasive species.

Horses

Feral horses within Namadgi National Park damage 
sensitive subalpine wetlands and bogs, which 
provide habitat for the rare and endangered Northern 
Corroboree Frog (see Case study: High Country Bogs 
and Associated Fens). Feral horse management 
along the south-western border region over the last 
decade has resulted in the ACT currently being free of 
resident feral horse populations. The last feral horse 
was removed in 2011. Management in this region now 
focuses on surveillance and prevention to detect 
and control feral horses. Responding promptly has 
proven successful to prevent feral horses returning 
to the ACT.

Feral horse management is likely to become more 
important in the future, particularly for the protection 
of Namadgi National Park alpine wetlands and water 
catchment. This is due to the NSW Government’s 
decision to grant feral horses Heritage status and 
only allowing non-lethal methods for their removal. 
This will likely lead to an increase in feral horse 
populations and result in higher numbers moving 
into the ACT from NSW. If the feral horse population 
in Namadgi is permitted to grow and expand its 
range, there will be increasing damage to sensitive 
ecosystems, with deleterious consequences 
for biodiversity.29

deer

Deer have the potential to cause significant 
environmental damage, as well as affecting 
agricultural productivity and social amenity. They 
can be particularly destructive to sensitive alpine 
bogs and fens (see Case study: High Country Bogs 
and Associated Fens). Deer are an emerging invasive 
species in the ACT and are common across eastern 
NSW and other parts of Australia. Three species of 

29 ACT Department of Territory and Municipal Services, 2015, Feral Horse Management, ACT Government, Canberra.

feral deer, Fallow (Dama dama), Red (Cervus elaphus) 
and Sambar (Rusa unicolor) are widespread in the 
ACT. Although these species have been present in low 
numbers in the territory for a considerable period, 
there has been an increase to the known range and 
distribution of all three species in recent years.

Deer management poses a challenge to public and 
private land managers due to the animals’ cryptic 
and wary behaviour. To assess the effectiveness and 
feasibility of managing high priority emerging deer 
populations, the ACT Government has implemented 
several pilot management programs including:

• ground shooting of Fallow Deer at Googong 
Foreshores, and areas of the Murrumbidgee 
River Corridor

• ground shooting Sambar Deer in the Upper 
Cotter Region of Namadgi National Park, and

• the first aerial shooting program targeting fallow 
deer in the ACT took place in the Molonglo and 
Murrumbidgee river corridors in June 2019.

Feral Pigs

Feral pigs are widely distributed throughout 
non-urban parks and reserves in the ACT, and 
are occasionally found in areas of the Canberra 
Nature Park. Ground rooting by pigs creates bare 
ground, contributing to erosion and weed invasion, 
and impacting on visual amenity for park visitors. 
Pigs have a varied diet including small mammals, 
reptiles, amphibians, birds’ eggs, soil invertebrates 
and roots and tubers of native plants. On rural land 
they dig up pasture, kill lambs, damage fencing and 
are a potential vector for several serious endemic 
and exotic livestock diseases such as foot and 
mouth disease.

Annual baiting and trapping programs are conducted 
in Namadgi National Park and the Murrumbidgee 
River Corridor. In recent years, cooperative control 
programs have been conducted with neighbouring 
landholders. The deleterious impact of feral pigs 
in Namadgi National Park has been assessed 
annually since the mid–1980s and the data shows a 
dramatic decline in damage as a result of sustained 
control activities.

Wild dogs

Populations of wild dogs (dingoes and dingo-like dogs 
which are dingoes with a small proportion of domestic 
dog genes) are found in Namadgi National Park, areas 
of the Murrumbidgee River Corridor, Rob Roy Nature 
Reserve and adjacent areas of timbered land in 
the ACT.

Wild dogs are controlled in these areas to minimise 
attacks on sheep on neighbouring rural properties. 
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Management involves a range of methods including 
1080 poison baiting, trapping and opportunistic 
shooting. This integrated approach also achieves 
effective fox management in dog control areas. In 
contrast, wild dogs are protected in core reserve 
areas including the Gudgenby Valley, Cotter 
Catchment and the Tidbinbilla Nature Reserve where 
they are the top-order predator in the ecosystem.

In addition to controlling wild dogs on ACT rural 
lands to protect livestock, the ACT Government 
is also a signatory to three cooperative Wild Dog 
Management Plans with New South Wales authorities 
and landholders. These are aimed at protecting 
livestock from wild dogs originating from Namadgi 
National Park.

Cats

Despite the significant impacts on native wildlife, the 
ACT has no formal programs to manage stray or feral 
cats. Both domestic and feral cats prey on native 
animals including birds, reptiles and small mammals. 
Domestic cats are controlled in many new urban 
areas through cat containment legislation.

Indian myna

Indian Mynas were introduced to the Canberra 
region in 1968. They have shown a distinct liking for 
woodland nature reserves and are strong competitors 
with native wildlife for food and nesting hollows. 
They are now well established across the ACT. 
Indian Mynas are very aggressive and intelligent, 
and are known to evict native birds (including 
parrots, kookaburras and peewees) from their nests, 
dumping out their eggs and chasing them from their 
roosting areas.

In 2006, the Canberra Indian Myna Action Group 
was formed to reduce the impact of this exotic 
invader on native birds and other animals. The 
group’s concentrated trapping and removal efforts 
has been shown to reduce the population of Indian 
Mynas across Canberra (see Chapter 3 Community 
leadership in sustainability and science).

CASE STUDY: 
KANGAROOS AND GRASSY ECOSYSTEM MANAGEMENT
Source: environment, Planning and Sustainable development directorate

Overabundant native animals such as kangaroos 
can have an impact on ecosystem health. Eastern 
Grey Kangaroos are managed in the urban reserves 
of Canberra Nature Park to protect conservation 
values from overgrazing. Conservation culling 
is undertaken annually, in accordance with the 
Eastern Grey Kangaroo: Controlled Native Species 
Management Plan. Kangaroos are managed within a 
kangaroo management unit (KMU), which are typically 
comprised of one or more nature reserves and any 
adjacent habitat available to an isolated kangaroo 
population. These adjacent land tenures include 
rural lease, Commonwealth land, parklands, and 
government horse paddocks.

The number of kangaroos to remain in each individual 
KMU is calculated annually in accordance with the 
Conservation Culling Calculator Determination (2018). 
This calculator formulates target densities based 
on ecological models of how much kangaroos eat 
coupled with how quickly pasture grows according 

to historical weather information. In an average 
grassland, this model indicates that approximately 
one kangaroo per hectare is consistent with 
maintaining appropriate grassy layer structure 
to maintain biodiversity values.

In 2018, the ACT Government hosted an expert 
workshop to review research undertaken since this 
original model was published in 2010. The workshop 
included national and international experts in wildlife 
management, grassy ecosystem dynamics, and 
kangaroo biology, as well as land management staff. 
Workshop participants identified that a more specific 
grassy layer structure target would benefit the 
evaluation of the kangaroo program effectiveness, 
and that routine measurements of grassy layer 
structure could help to inform a more sophisticated 
approach to establishing kangaroo target densities 
based on current ground layer vegetation conditions.
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As a result of these recommendations, a working 
group is developing Herbage Mass Management 
Guidelines for Lowland Grassy Ecosystems of 
the ACT. These guidelines identify grassy layer 
structure targets based on empirical research 
into the preferred habitat attributes of grassy 
layer-dependent bird, reptile, invertebrate and 
plant species. These guidelines also include 
recommendations around the choice, deployment 
and integration of different management tools 
(such as fire, slashing, livestock grazing, macropod 
management, installation of physical barriers) 
for use when biannual monitoring identifies 
areas as being above or below the safe operating 
environment thresholds.

eastern Grey Kangaroo conservation 
culling program

The annual conservation culling program protects 
the critically endangered grassy ecosystems of the 
ACT from the threat of overgrazing by kangaroos. 

Managing kangaroos at any given site usually 
involves larger initial reductions in kangaroo 
population density over 1–3 years, followed by 
smaller annual maintenance programs to maintain an 
equilibrium between kangaroo grazing pressure and 
grassy habitat.

The capacity of the program has increased over time, 
enabling new sites within Canberra Nature Park to 
be added to the program based on prioritisation 
of conservation values and consideration of 
operational constraints.

Between 2009 and 2019, over 22,000 kangaroos were 
culled to protect grassy ecosystems (Figures 33 and 
34). The largest annual cull was 4,035 kangaroos 
conducted in 2019. The annual cull numbers have 
increased annually since 2013, mainly due to the 
increased number of management sites. Cull numbers 
are also dependent on the kangaroo population which 
varies in response to a range of conditions including 
food availability.
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Figure 33:  
Annual number of eastern Grey Kangaroos culled and number of program sites, 
2009 to 2019.
Source: Environment, Planning and Sustainable Development Directorate
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Figure 34:  
Kangaroo management areas
Data sourced from: ACT Parks and Conservation Service
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DATA GAPS
Biodiversity
• Information on biodiversity is often lacking 

due to the difficulties and resources required 
in undertaking comprehensive and extensive 
monitoring. It is currently not possible to 
accurately measure the distribution and 
abundance of all species in the ACT, and not all 
areas of the ACT can be surveyed and monitored. 
This means that the knowledge required to 
answer key biodiversity status and management 
questions is lacking, such as the ability to track 
changes in species distribution and abundance. 
Consequently, data on conservation status is 
limited and the current number of threatened 
species likely to be vastly under-reported.

• Not all species occurring in the ACT are known, let 
alone counted. For example, knowledge is poor 
on the status of invertebrates (including the total 
number of invertebrate species), mainly due to the 
lack of dedicated research and monitoring.

• Although pressures that have an immediate or 
visible effect on biodiversity are well recognised 
– such as invasive weeds and invasive animal 
species, diseases, climate change and land 
development – incremental pressures over 
long periods of time are not as well understood. 
This means that management can be limited to 
addressing the known impacts on biodiversity, 
rather than the prevention of impacts.

• The accessibility of available data has been 
severely reduced by the disparate nature of 
biodiversity datasets which is collected across 
a range of government and community groups. 
However, this is now being addressed and it is 
expected that data accessibility will be much 
improved in the future.

• It is also difficult to determine biodiversity trends 
over time because of methodology changes. 
Whilst this can mean improved data quality, it is 
often unclear whether biodiversity changes are 
due to actual changes or increased accuracy.

Conservation
• At the time of reporting, it was not possible to 

determine the condition of conservation areas in 
the ACT.

• It is also not currently possible to assess whether 
offsets have ensured no net loss as a result of 
land development. However, assessments for 
offsets will likely take many years, particularly 
given that management interventions need to be 
undertaken over long periods of time to achieve 
the desired ecosystem and biodiversity outcomes.

• The ACT Government is implementing a 
Conservation Effectiveness Monitoring Program 
to evaluate the effectiveness of management 
actions in achieving conservation outcomes.

Native vegetation
• It was not possible to determine changes in the 

extent and condition of native vegetation over the 
reporting period (2015–16 to 2018–19). Nor was 
it possible to provide an overall assessment of 
vegetation condition.

Invasive species
• It was not possible to comprehensively determine 

the distribution and abundance of invasive 
animals in the ACT for this report.

• There are few reliable, quantitative measurements 
for the environmental damage inflicted by 
invasive species.
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Table 1:  
Species in the ACT listed as threatened under the Nature Conservation Act 2014, 
listing history and relevant threatening processes.

Information sourced from: Environment, Planning and Sustainable Development Directorate

Current 
listing 
status

Scientific 
name

Common 
name

Listing change 
2015–16 
to 2018–19

Relevant threatening processes 
(derived from Action Plans or 
Conservation Advice documents)

Critically 
Endangered 

Anthochaera 
phrygia

Regent 
Honeyeater 

2019: Listed 
as Critically 
Endangered in line 
with Commonwealth 
status

• Clearing, fragmentation and degradation of 
woodland dominated by Box Ironbark

• Competition at suitable breeding sites and 
high rates of nest predation

Critically 
Endangered 

Lathamus 
discolor

Swift Parrot 2019: Recommended 
to be listed 
as Critically 
Endangered in line 
with Commonwealth 
status

• Habitat loss and alteration across the 
mainland and Tasmanian range

• Fire
• Collision mortality
• Competition for resources within altered 

habitats
• Psittacine Beak and Feather Disease
• Illegal wildlife capture and trading

Critically 
Endangered 

Pseudophryne 
pengilleyi

Northern 
Corroboree 
Frog

2019: Recommended 
to be listed 
as Critically 
Endangered in line 
with Commonwealth 
status

• Disease (amphibian chytrid fungus 
Batrachochytrium dendrobatidis)

• Fire
• Climate change
• Feral animals
• Weeds
• Habitat disturbance and degradation

Critically 
Endangered 
(locally 
extinct)

Litoria castanea Yellow-
spotted Bell 
Frog

2019: Recommended 
to be listed 
as Critically 
Endangered in line 
with Commonwealth 
status

• Amphibian chytrid fungus
• Infection from myxosporean parasites
• Habitat loss and degradation through 

clearing, trampling, fragmentation, altered 
hydrology, salinity

• Small population sizes and population 
fragmentation

• Chemicals
• Climate change (temperature increase, 

extreme weather events and droughts)

Critically 
Endangered 

Caladenia 
actensis

Canberra 
Spider Orchid

2019: Recommended 
to be listed 
as Critically 
Endangered in line 
with Commonwealth 
status

• Climate change
• Disturbance such as trampling, grazing, 

development and maintenance of 
infrastructure, and bushfire

• Disease
• Low genetic diversity
• Life history traits: short flowering period, 

dependence on a single subfamily of wasps 
for pollination and an important association 
with soil fungi

Critically 
Endangered 

Corunastylis 
ectopa

Brindabella 
Midge Orchid

2019: Recommended 
to be listed 
as Critically 
Endangered in line 
with Commonwealth 
status

• Severely restricted distribution (one 
population)

• Life cycle traits (period of dormancy when 
its presence is not evident, short flowering 
period, and association with soil fungi)

• High sensitivity to disturbance such as 
erosion, roadworks, shrub growth and weed 
invasion, herbicides

• Illegal collection
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Current 
listing 
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Scientific 
name

Common 
name

Listing change 
2015–16 
to 2018–19

Relevant threatening processes 
(derived from Action Plans or 
Conservation Advice documents)

Critically 
Endangered 

Pterostylis 
oreophila

Kiandra 
Greenhood

2019: Recommended 
to be listed 
as Critically 
Endangered in line 
with Commonwealth 
status

National:
• Grazing and trampling
• Altered hydrology due to the impacts of 

grazing
• Soil disturbance by rooting by feral pigs and 

trampling
• Weed invasion
• Inappropriate land management including 

Inappropriate fire regimes
• Plant collection

Namadgi:
• Invasive animals leading to overgrazing, soil 

disturbance and erosion
• Weeds

Endangered Rostratula 
australis

Australian 
Painted Snipe

2019: Recommended 
to be listed as 
Endangered in line 
with Commonwealth 
status

• The loss and degradation of wetlands, 
through drainage and the diversion of water 
for agriculture and reservoirs

In NSW, the threats are summarised as:
• Drainage of breeding sites in wetlands 

(particularly in the Murray-Darling Basin)
• Reduced water quality from siltation and 

pollution
• Predation by foxes and feral cats
• Use of herbicides, insecticides and other 

chemicals near wetlands
• Grazing and associated frequent burning of 

wetlands
• Exotic weeds and invasive native plants 

degrading wetland habitat
• Poor understanding of the species’ breeding 

ecology

Endangered Botaurus 
poiciloptilus

Australasian 
Bittern

2019: Recommended 
to be listed as 
Endangered in line 
with Commonwealth 
status

• The loss or alteration of wetland habitats 
due to clearing for urban and agricultural 
development

• Predation by introduced vertebrate pests 
such as foxes and cats

• The primary purpose of urban wetlands 
(stormwater control) resulting in fluctuating 
water levels

• Reduced water quality as a result of 
increasing salinity, siltation and pollution

Endangered Petrogale 
penicillata

Brush-tailed 
Rock-wallaby

Nil • Historical hunting
• Introduced predators (primarily, the red fox)
• Introduced herbivores increase competition 

(primarily, the feral goat)
• Bushfire and drought
• Uncontrolled human disturbance
• Hydatid disease

Endangered Dasyurus 
viverrinus

Eastern Quoll 2019: Recommended 
to be listed as 
Endangered in line 
with Commonwealth 
status

National:
• Predation by feral cats, red foxes and dogs
• Disease
• Non-target poisoning associated with 1080 

and rodent control programs
• Road mortality
• Extreme weather events associated with 

climate change
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Current 
listing 
status

Scientific 
name

Common 
name

Listing change 
2015–16 
to 2018–19

Relevant threatening processes 
(derived from Action Plans or 
Conservation Advice documents)

Endangered Isoodon 
obesulus 
obesulus

Southern 
Brown 
Bandicoot 
(Eastern) 

2019: Recommended 
to be listed as 
Endangered in line 
with Commonwealth 
status

National:
• Predation by foxes, feral and domestic cats 

and to a lesser extent dogs
• Habitat loss, fragmentation and degradation
• Too frequent and extensive burning
• Road mortality
• Climate change adversely affecting habitat 

quality
• Displacement by high rabbit densities
• Disease, possibly toxoplasmosis
• Timber harvesting
• Reduced genetic diversity
• Poisoning associated with control of non-

native predators

Endangered Pseudomys 
fumeus

Smoky Mouse Nil • Vegetation clearance (loss and 
fragmentation of habitat)

• Inappropriate fire regimes
• Predation (primarily by fox and cat)
• Climate change

Endangered Tympanocryptis 
pinguicolla

Grassland 
Earless 
Dragon

Nil • Loss, fragmentation and degradation of 
grassland habitat (urban development, 
agriculture)

• Bushfire/inappropriate fire regimes
• Weed invasion
• Climate change
• More frequent drought
• Loss of genetic diversity
• Cultivation and pasture improvement
• Overgrazing (kangaroos, rabbits, stock) or 

short mowing
• Development of excessive vegetation 

biomass
• Predation by cats, dogs and foxes
• Increased predation by native animals

Endangered Maccullochella 
macquariensis

Trout Cod Nil • Habitat modification (sedimentation, cold 
water pollution, clearing or degradation of 
riparian vegetation)

• River regulation (reduced flows downstream 
of dams, inappropriate flow timing)

• Barriers to fish passage
• Overfishing
• Sedimentation
• Reduction in water quality
• Alien species
• Climate change
• Hybridisation and reduced genetic diversity

Endangered Bidyanus 
bidyanus

Silver Perch Nil • River regulation (reduction of water flow 
downstream of dams)

• Barriers to fish passage
• Introduced species and disease
• Habitat modification
• Reduction in water quality
• Sedimentation
• Historical overfishing
• Climate change
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Current 
listing 
status

Scientific 
name

Common 
name

Listing change 
2015–16 
to 2018–19

Relevant threatening processes 
(derived from Action Plans or 
Conservation Advice documents)

Endangered Macquaria 
australasica

Macquarie 
Perch

Nil • Habitat modification
• Dams causing alterations to natural flows, 

movement barriers, and releasing colder 
hypoxic water (cold water pollution)

• Sedimentation of streams and reservoirs 
resulting in decline of habitat quality and 
quantity, reducing availability of prey, 
and smothering eggs and preventing their 
lodgement

• River regulation causing reduced flows and 
flow at inappropriate time of year

• Barriers to fish passage for feeding or 
breeding habitat due to construction of 
dams, weirs and road crossings

• Overfishing
• Reduction in water quality (including 

pollutant discharges, changes to thermal 
regimes, and sedimentation)

• Alien species (e.g. Brown Trout, Rainbow 
Trout, Carp, Goldfish, Redfin Perch, Eastern 
Gambusia, and Oriental Weatherloach)

• Climate change
• Fire
• Low genetic diversity
• Reduction in spawning habitat availability
• Predation by birds (primarily cormorants)

Endangered Synemon plana Golden Sun 
Moth

Nil • Loss, fragmentation and degradation of 
grassland habitat

• Weed invasion (dilution of food plants and 
altering grassland structure)

• Bushfire or inappropriate fire regimes
• Herbage mass extremes
• Cultivation and pasture improvement
• Herbicides and pesticides
• Excess nutrients
• Shading (by buildings and planted trees)
• Altered drainage
• Climate change

Endangered Gentiana 
baeuerlenii

Baeuerlen’s 
Gentian

Nil • Land clearing and grazing, particularly in 
times of drought

Endangered Prasophyllum 
petilum

Tarengo Leek 
Orchid

Nil • Restricted range and population size (one 
population)

• Vulnerable to environmental change and 
localised disturbance

• Disturbance by Sulphur-Crested Cockatoos
• Competition or overcrowding from native and 

non-native species
• Climate change

Endangered Rutidosis 
leptorrynchoides

Button 
Wrinklewort

Nil • Habitat loss from agriculture and urban 
development

• Small sites are particularly vulnerable to 
localised disturbance (human activity, 
roadside maintenance, waste dumping, 
inappropriate mowing, parking vehicles)

• Weed invasion
• Shading and competition with understorey 

and shrub vegetation
• Heavy stock grazing
• Erosion of genetic diversity
• More frequent drought
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Current 
listing 
status

Scientific 
name

Common 
name

Listing change 
2015–16 
to 2018–19

Relevant threatening processes 
(derived from Action Plans or 
Conservation Advice documents)

Endangered Swainsona recta Small Purple 
Pea

Nil • Loss, degradation and fragmentation of 
habitat (as a result of urban development 
and agriculture)

• Small, fragmented populations are 
vulnerable to localised disturbance and 
stochastic events including climate change, 
browsing, invasive plants, inappropriate fire 
regimes, and browsing

• Reduced genetic diversity

Endangered Muehlenbeckia 
tuggeranong

Tuggeranong 
Lignum

Nil • The species ability to sexually reproduce 
appears to be very limited – the plants are 
predominantly dioecious and only one female 
plant is known to exist

• Likely low genetic diversity
• Physical disturbance (recreational activity, 

periodic flooding, bushfire, grazing by 
macropods)

• Weeds

Endangered Lepidium 
ginninderrense

Ginninderra 
Peppercress

Nil • Habitat loss from urban development
• Habitat degradation associated with land 

management and / or visitor activities
• Disturbance to the existing drainage 

patterns

Endangered Bossiaea grayi Murrumbidgee 
Bossiaea

Nil • Population range reduction and further 
fragmentation of populations

• Dieback (unknown cause)
• Weed infestation
• Mechanical disturbance associated with 

forest harvesting

Vulnerable Melanodryas 
cucullata 
cucullata

Hooded Robin Nil • Loss and modification of grassy woodland 
habitat

• Loss of perching sites essential for foraging 
(removal of timber and litter)

• High levels of nest predation
• Inappropriate fire regimes
• Predation by feral and/or uncontrolled 

domestic animals (foxes, dogs and cats)
• Invasion of key habitats by introduced 

pasture and weeds
• Uncontrolled grazing by livestock
• Clearing of both living and dead trees
• Rural tree dieback

Vulnerable Polytelis 
swainsonii

Superb Parrot Nil • Habitat loss
• Climate change
• Nest competition
• Secondary/potential threats: urbanisation, 

vehicle strike, predation, poisoning, illegal 
trade, Psittacine beak and feather disease

Vulnerable Climacteris 
picumnus 
victoriae

Brown 
Treecreeper

Nil • Decline in quality and quantity of woodland 
habitat

• Removal of fallen timber and litter and 
inappropriate fire regimes

• Predation by feral and/or uncontrolled 
domestic animals (foxes, dogs and cats)

• Invasion of key habitats by introduced 
pasture and weeds

• Uncontrolled grazing by livestock
• Clearing of both living and dead trees
• Rural tree dieback

269

5.5 B
Io

d
Iv

e
R

S
IT

y



ACT State of the Environment  |  2019 Report

Current 
listing 
status

Scientific 
name

Common 
name

Listing change 
2015–16 
to 2018–19

Relevant threatening processes 
(derived from Action Plans or 
Conservation Advice documents)

Vulnerable Grantiella picta Painted 
Honeyeater

Nil • Habitat loss through clearing of breeding and 
non-breeding habitat

• Habitat degradation by grazing of livestock, 
native macropods and rabbits and lack of 
recruitment

• Removal of mistletoe from trees on rural land 
and in production forests

• Competition with the aggressive Noisy Miner
• Nest predation by overabundant Pied 

Currawongs, Pied and Grey Butcherbirds, 
and crows and ravens

Vulnerable Daphoenositta 
chrysoptera

Varied Sittella Nil • Decline in the quantity and quality of 
woodland habitat

• Tree clearing, small-scale clearing for fence 
lines and road verges, tidying up on farms, 
firewood collection

• Rural tree decline
• Loss of paddock trees
• Overgrazing
• Fragmentation of habitat
• Invasive weeds

Vulnerable Lalage tricolor White-winged 
Triller

Nil • Decline in the quality and quantity of 
woodland habitat

• Removal of fallen timber and overgrazing 
leading to a loss of complexity

Vulnerable Hieraaetus 
morphnoides

Little Eagle Nil • Decline in the quality and quantity of 
woodland habitat

• Urbanisation and associated human activity
• Increased competition for food and nest 

sites with Wedge-tailed Eagles
• Use of pindone for rabbit control (potential)

Vulnerable Calyptorhynchus 
lathami lathami

Glossy Black-
cockatoo

Nil • Degradation, loss and fragmentation of 
foraging and breeding habitat

• The loss of canopy seed banks of feed trees 
by clearing or regular burning, as well as poor 
regeneration of these trees due to grazing,

• Predation and competition for nest hollows 
(potential)

• Illegal harvesting (potential)
• Climate change

Vulnerable Petroica 
boodang 

Scarlet Robin Nil • Open forest/woodland habitat loss and 
degradation

• Predation (native and non-native species)
• Climate change
• Competition (e.g. noisy miners)

Vulnerable Dasyurus 
maculatus 
maculatus

Spotted-tailed 
Quoll

Nil • Habitat loss, fragmentation and degradation
• Competition and predation
• Poisoning
• Killing by humans

Vulnerable Mastacomys 
fuscus mordicus

Broad-toothed 
Rat (mainland)

2019: Recommended 
to be listed as 
Vulnerable in line 
with Commonwealth 
status

National:
• Climate change
• Too frequent burning
• Habitat loss, fragmentation and degradation 

due to feral herbivores
• Weed invasion
• Competition with native rodents for food
• Predation by foxes and feral cats
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Current 
listing 
status

Scientific 
name

Common 
name

Listing change 
2015–16 
to 2018–19

Relevant threatening processes 
(derived from Action Plans or 
Conservation Advice documents)

Vulnerable Petauroides 
volans

Greater Glider 2019: Recommended 
to be listed as 
Vulnerable in line 
with Commonwealth 
status

National:
• Habitat loss, fragmentation through clearing
• Inappropriate fire regimes
• Climate change reducing habitat suitability

Vulnerable Phascolarctos 
cinereus

Koala (Qld/
NSW/ACT 
population)

2019: Recommended 
to be listed as 
Vulnerable in line 
with Commonwealth 
status

National:
• Loss and fragmentation of habitat
• Vehicle strike
• Disease
• Predation by dogs
• Drought and incidences of extreme heat 

are also known to cause significant 
mortality, and post-drought recovery may be 
substantially impaired by other threatening 
factors

Vulnerable Pseudomys 
novaehollandiae

New Holland 
Mouse

2019: Recommended 
to be listed as 
Vulnerable in line 
with Commonwealth 
status (presumed 
extinct in the 
ACT prior to 
reintroduction 
to Mulligans 
Sanctuary)

National:
• Inappropriate fire regimes
• Predation by feral cat and red foxes
• Habitat loss, fragmentation, and degradation
• Lower rainfall and more frequent droughts 

related to climate change

Vulnerable Pteropus 
poliocephalus

Grey-headed 
Flying-fox

2019: Recommended 
to be listed as 
Vulnerable in line 
with Commonwealth 
status

• Entrapment in fine gauge netting loosely 
draped over backyard fruit trees

• Loss of foraging and roosting habitat through 
clearance of vegetation for development or 
agriculture

• Climate change

Vulnerable 
(locally 
extinct) 

Litoria 
raniformis

Southern Bell 
Frog

2019: Recommended 
to be listed as 
Vulnerable in line 
with Commonwealth 
status

National:
• Habitat loss and degradation
• Barriers to movement
• Predation
• Disease
• Exposure to biocides

Vulnerable Litoria verreauxii 
alpina

Alpine Tree 
Frog

2019: Recommended 
to be listed as 
Vulnerable in line 
with Commonwealth 
status

National:
• Infection with amphibian chytrid fungus
• Trampling by feral horses and cattle
• Invasion of alpine bogs and fens by pest 

species
• Weeds
• Pollution
• Changes to natural water flows
• Climate change including increased UV-B 

radiation
• Habitat loss through fire, construction and 

development
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Current 
listing 
status

Scientific 
name

Common 
name

Listing change 
2015–16 
to 2018–19

Relevant threatening processes 
(derived from Action Plans or 
Conservation Advice documents)

Vulnerable 
(locally 
extinct)

Litoria aurea Green and 
Golden Bell 
Frog

2019: Recommended 
to be listed as 
Vulnerable in line 
with Commonwealth 
status

National:
• Habitat destruction, degradation and 

fragmentation
• Changes to the structure and diversity of 

aquatic vegetation
• Predation of eggs and tadpoles by plague 

minnow and, to a lesser extent, European 
Carp, Goldfish, Brown Trout and Rainbow 
Trout

• Infection with amphibian chytrid fungus
• Changes to hydrology, including 

inappropriate opening of coastal lagoon 
estuaries and changes to flow/flooding 
regimes of streams and wetlands

• Changes to water quality
• Intensification of public access to habitat

Vulnerable Aprasia 
parapulchella

Pink-tailed 
Worm-lizard

Nil • Loss and fragmentation of habitat by urban 
development and associated infrastructure

• Incompatible and inadequate land 
management practices, including fertilizer 
application, overgrazing and the spread of 
invasive weeds

• Inappropriate fire regimes
• Removal of loose surface rock
• Predation (by native and exotic species)
• Build-up of vegetation biomass and leaf litter 

altering thermoregulatory opportunities

Vulnerable Delma impar Striped 
Legless Lizard

Nil • Loss and fragmentation of habitat through 
clearing of native grasslands for urban, 
industrial and infrastructure development 
and for agricultural purposes

• Modification and degradation of native 
grassland habitat through incompatible and 
inadequate land management practices, 
weed invasion

• Other potential effects of urbanisation, 
including increased incidence of predation 
and frequency of fires

• Climate change

Vulnerable Gadopsis 
bispinosus

Two-spined 
Blackfish

Nil • Habitat modification
• River regulation
• Barriers to fish passage
• Sedimentation
• Reduction in water quality
• Introduction of alien species
• Climate change
• Fire
• Reduction in spawning habitat availability

Vulnerable Euastacus 
armatus

Murray River 
Crayfish

Nil • Overfishing
• Removal of riparian vegetation
• Sedimentation
• River regulation
• Residential development
• Reduction in water quality
• Fires
• Invasive species and disease
• Climate change

Vulnerable Perunga 
ochracea

Perunga 
Grasshopper

Nil • Loss, fragmentation and degradation of 
grassland habitat

• Climate change
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Scientific 
name

Common 
name

Listing change 
2015–16 
to 2018–19

Relevant threatening processes 
(derived from Action Plans or 
Conservation Advice documents)

Vulnerable Eucalyptus 
aggregata

Black Gum 2019: Recommended 
to be listed as 
Vulnerable in line 
with Commonwealth 
status

• Mortality as a result of habitat clearance
• Suppression of gene flow due to habitat 

fragmentation
• Lack of recruitment and genetic 

hybridisation

Vulnerable Pomaderris 
pallida

Pale 
Pomaderris

2019: Recommended 
to be listed as 
Vulnerable in line 
with Commonwealth 
status

National:
• Rural residential development, weed 

competition (particularly blackberry) and 
browsing by feral goats, inappropriate fire 
regimes

• Increasing fragmentation and loss of 
remnants

NSW:
• Browsing by other feral animals including 

deer, goats and potentially horses and 
grazing by livestock and kangaroos

• Sediment runoff from fire trails
• Flood damage in smaller riparian populations 

where frequent flooding may disrupt the 
lifecycle to the extent that the soil seedbank 
may be affected

• Low genetic diversity in isolated small 
populations that are likely to be at higher risk 
of loss from stochastic events

• Lack of knowledge regarding dormancy 
thresholds, seed vigour and seedling and 
plant performance for this species

Vulnerable Thesium 
australe

Austral 
Toadflax

2019: Recommended 
to be listed as 
Vulnerable in line 
with Commonwealth 
status

• Small populations and numbers make them 
susceptible to impacts

• Heavy grazing
• Development of dense shrub or tree cover
• Loss and degradation of habitat and/or 

populations
• Weed invasion

Regionally 
Conservation 
Dependent

Bettongia 
gaimardi

Eastern 
Bettong

Nil National:
• Predation by foxes (and feral cats)
• Habitat clearing/fragmentation of its dry 

forest and woodland habitat
• Habitat degradation and competition from 

livestock/introduced herbivores including 
overgrazing by livestock and rabbits

• Inappropriate fire regimes
• Viral or other diseases
• Climate change
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Water in the ACT

reaches assessed 
across 3 ACT 
catchments

Catchment Health Indicator Program (CHIP)
2015 to 2018

67

in good to excellent 
overall condition, 

57% fair

42%

condition is 
strongly influenced 

by land use

had good to 
excellent riparian 

condition, 37% fair, 
48% poor to 

degraded

14%

with good to 
excellent 

macroinvertebrate 
condition, 49% fair, 

26% poor to 
degraded

25%

native species typically account for 
less than 30% of fish abundance 

and 20% of fish biomass in the 
Murrumbidgee River

Native fish 

30%

population increases for 
Two Spined Blackfish, 
Macquarie Perch and 

Murray Cod

native fish stocked to 
lakes and ponds 

between 2015 and 2019

270,000

population 
decline for 
trout cod

annual flows well 
below the long-term 
average in 2017 and 

2018

River flows 

environmental flow 
requirements met downstream 

of storage reservoirs

Murrumbidgee 
River flows greater 
downstream of the 

ACT

turbidity guideline 
exceedances high 

for the Murrumbidgee 
River (2015 to 2017)

Water quality 

except for nitrogen, 
water quality is comparable 

upstream and downstream 
of the ACT

reaches in 
excellent 
condition

Water quality 
CHIP results

35%

62%

3%

reaches 
in good 
condition

reaches 
in fair 
condition

nearly all lake and river 
sites experienced 

closures due to 
enterococci

Recreational water quality 

enterococci main 
cause of closures in 

Lake Ginninderra

Lake Tuggeranong 
closed for most of the 
2018–19 recreational 

swim season

blue-green algae main 
cause of closures for 

Lake Tuggeranong and 
Lake Burley Griffin
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Indicator assessment

Indicator Status Condition Trend data quality

Indicator W1: Aquatic 
ecosystem health

Aquatic ecosystem health is variable across the ACT and 
strongly influenced by land use. Aquatic health is mostly 
good in conservation areas, but condition is poorer in urban 
and rural areas. The impact of land use is particularly 
evident for assessments of macroinvertebrate and riparian 
condition. Dry conditions in the region are also having an 
impact on aquatic health. Alien fish populations are high for 
the Murrumbidgee River with native fish accounting for less 
than 30% of fish abundance and 20% of biomass. 

Fair    

High

Indicator W2: River 
flows

All river flows were well below the long-term average 
in 2017 and 2018. A continuation of these conditions will 
have consequences for the ecosystem health and amenity 
of rivers in the ACT. All discharges downstream of storage 
reservoirs met the environmental flow requirement; this 
took place despite the significantly reduced rainfall and 
river flows in 2017 and 2018.

Fair    

High

Indicator W3: Water 
quality

Water quality was generally good for the reporting 
period, including for sites in urban and rural areas. Water 
quality results may reflect the decreased rainfall for 
most of the reporting period. However, turbidity remains 
an issue following high rainfall events. Water quality in 
the Murrumbidgee River is comparable upstream and 
downstream of the ACT indicating minimal water quality 
impacts in the region.

Good    

High

Indicator W4: 
Recreational water 
quality

Recreation water quality is poor in the ACT for both 
lakes and rivers. Nearly every monitored recreation site 
experienced closures due to the exceedance of enterococci 
guidelines, and blue-green algae has required extended 
closures in Canberra’s lakes. Lake Tuggeranong was closed 
for most of the 2018–19 recreational swim season due to 
poor recreational water quality. 

Poor    

High

Indicator assessment legend

Condition
 Good  =  Environmental condition is healthy across the ACT, oR pressure likely 

to have negligible impact on environmental condition/human health.

 Fair  =  Environmental condition is neither positive or negative and may be 
variable across the ACT, OR pressure likely to have limited impact on 
environmental condition/human health.

 Poor  =  Environmental condition is under significant stress, OR pressure likely 
to have significant impact on environmental condition/ human health.

 Unknown  =  Data is insufficient to make an assessment of status and trends.

 NA  =  Assessments of status, trends and data quality are not appropriate 
for the indicator.

Trend
	   Improving

	 	 	Deteriorating

	  Stable

	  Unclear

NA =   Assessments of status, trends 
and data quality are not 
appropriate for the indicator.

data quality
   High  = Adequate high-quality evidence and high level of consensus

   moderate  = Limited evidence or limited consensus

   Low  = Evidence and consensus too low to make an assessment

   NA  = Assessments of status, trends and data quality are not 
appropriate for the indicator.
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Key actions
That the ACT Government:

ACTION 1: identify opportunities to develop water-sensitive urban design measures to reduce the impact of 
urban land use on aquatic ecosystems.

ACTION 2: re-establish riparian vegetation in both urban and rural areas to improve habitat and protect lakes 
and waterways from pollutant run-off.

ACTION 3: establish a government reporting framework for the assessment of aquatic ecosystem health. 
This should include the selection of key monitoring sites that provide comprehensive coverage of 
land use types, sub-catchments and ecosystems across the ACT; incorporate work undertaken 
for the Catchment Health Indicator Program; incorporate all relevant condition parameters; and 
produce public reports at appropriate intervals to provide meaningful assessments.

ACTION 4: produce an annual recreational water quality report that includes monitoring results, 
investigations into the main sources of pollutants, recommended actions to improve 
water quality; and assessments of management effectiveness.

ACTION 5: increase fish-stocking programs to maintain fish populations in Canberra’s lakes and ponds.

ACTION 6: identify opportunities to collaborate with the NSW Government on management activities to improve 
aquatic ecosystem health upstream and downstream of the ACT, including the management of native 
and alien fish, re-establishing riparian zones and reducing catchment erosion.

ACTION 7: seek to increase water releases to the upper Murrumbidgee River under the Snowy 2.0 project to 
improve aquatic ecosystem health in the Murrumbidgee River.

main findings

Aquatic ecosystem health 2015 to 2018
The main pressures on aquatic ecosystem condition in 
the ACT are land use impacts, modified river flows, and 
climate change.

This is the first ACT State of the Environment report 
to use data from the Catchment Health Indicator 
Program (CHIP). The program assessed 67 reaches in the 
Ginninderra, Molonglo and Southern ACT catchments.

38 (57%) reaches were in fair condition across the 
3 catchments, 26 (39%) were in good condition. Only 
2 reaches were found to be in excellent condition and 
1 was assessed as poor.

Aquatic condition is strongly influenced by land use with 
reaches in urban and rural areas in poorer health than 
those in conservation and protected lands.

The Southern ACT catchment had the highest proportion 
of reaches in good to excellent condition with 15 out of 
the 26 reaches assessed.

The presence of some good condition reaches in 
urban areas shows that healthy aquatic ecosystems 
can be supported with effective management and 
water-sensitive urban design.

macroinvertebrate condition 2015 
to 2018

Only 25% of reaches assessed were found to have good to 
excellent macroinvertebrate condition, 26% were found to 
be in poor to degraded condition, with 49% classed as fair.

The Southern ACT and Molonglo catchments 
had the most reaches with healthy 
macroinvertebrate communities.

Macroinvertebrate condition was strongly linked to 
land use but also likely influenced by the mostly dry 
conditions over the assessment period.

Riparian condition
Only 14% of reaches were assessed as having good to 
excellent riparian condition, 37% were found to be in fair 
condition and 48% were assessed as poor to degraded.

Urban and rural areas generally had fair to degraded 
riparian condition due to vegetation clearing. However, 
there were also some fair and poor reaches in 
conservation and protected areas.

The replanting of native species in cleared riparian zones 
and the removal of weed species would greatly improve 
aquatic health and the amenity of aquatic ecosystems 
for the ACT community.
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Native fish
There are positive trends for some populations of native 
fish including the Two Spined Blackfish and Macquarie 
Perch in the Cotter River, and Murray Cod in some 
sections of the Murrumbidgee River.

Negative native fish population trends include a 
decline of Trout Cod following the cessation of 
conservation stocking by the NSW Government 
in the Upper Murrumbidgee Catchment, and low 
populations of Golden Perch in the upper reaches of the 
Murrumbidgee River.

Alien fish species are common in the ACT, with native 
fish typically accounting for less than 30% of total fish 
abundance and less than 20% of total fish biomass in the 
Murrumbidgee River. The dominance of alien species in 
the Murrumbidgee River is mainly due to high numbers 
of carp.

The proportion of native fish abundance is higher in 
the Cotter River, accounting for over 70% of the total 
abundance and between 45% and 70% of the total 
biomass between 2014 and 2019.

Alien fish species are having an impact on native fish 
in the ACT, competing for food and habitat resources, 
spreading disease and modifying habitat.

Between 2015 and 2019, over 162,000 Golden Perch and 
107,000 Murray Cod were stocked in Canberra’s lakes and 
larger ponds.

The presence of Murray Cod and Golden Perch in Canberra’s 
urban lakes and ponds is dependent on stocking.

River flows 2015 to 2018
For the Murrumbidgee and Molonglo rivers, annual 
discharges were well below the long-term average 
in 2017 and 2018. These years followed two consecutive 
years of annual discharges higher than long-term 
average flows (2015 and 2016).

Discharges for the Cotter River and Paddys River 
also had annual discharges that were well below the 
long-term average in 2017 and 2018 with only 2016 above 
the long-term average.

Annual discharges were lowest in 2018 due to the lack of 
rainfall: the annual discharge in Paddys River was just 
7% of the long-term average; the Molonglo River 15%; 
Murrumbidgee at Lobbs Hole 17%; Murrumbidgee at 
Halls Crossing 19%; and Cotter River 24%.

These reduced discharges have consequences for 
ecosystem health as well as the amenity of the 
ACT’s waterways.

Annual discharges for the Murrumbidgee River leaving 
the ACT were much higher than those upstream of the 
region. The ACT’s additions to Murrumbidgee River flows 
are vital for downstream ecosystem health and water 
supply, particularly during low flow periods.

All discharges downstream of storage reservoirs met the 
environmental flow requirement; this took place despite 
the significantly reduced rainfall and river flows in 2017 
and 2018.

Water Quality 2015 to 2018
Water quality guidelines were met for nearly all 
monitoring samples taken in the Murrumbidgee River for 
pH, electrical conductivity and dissolved oxygen.

Turbidity guideline exceedances were for high for 
the Murrumbidgee River for the years 2015 to 2017. 
Exceedances in 2018 were lower than other years and are 
likely related to reduced rainfall and catchment run-off.

Except for nitrogen, water quality in the Murrumbidgee 
River is comparable upstream and downstream of the 
ACT, with turbidity slightly improving as the river moves 
though the region.

For assessments undertaken as part of the CHIP, water 
quality was found to be excellent for 35% of reaches 
and good for 62%, with only 2 reaches assessed as 
fair condition.

All catchments had the majority of their reaches in good 
to excellent condition for water quality. The Southern ACT 
catchment had 62% of reaches in excellent condition.

Although the ACT’s water quality was generally good, 
nitrogen concentrations are much higher in the 
Murrumbidgee River downstream of the Lower Molonglo 
Water Quality Control Centre.

Water quality condition is linked to land use with 
the majority of reaches in excellent condition on 
conservation and protected land.

Despite the added pressures imposed by urban and rural 
land uses, water quality was still good in these areas, 
with some reaches attaining excellent condition ratings. 
This assessment demonstrates the effectiveness 
of water quality management in some urban areas, 
particularly as a result of constructed wetlands and 
other water-sensitive design approaches.

Water quality results may also reflect the decreased 
rainfall for most of the reporting period. Dry conditions 
decreased the amount of pollutants entering waterways 
from rainfall run-off.
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Recreational water quality 2016–17 to 2018–19
Nearly every monitored recreation site experienced 
closures due to the exceedance of enterococci (faecal 
coliform bacteria) guidelines.

When compared to the other urban lakes, Lake 
Ginninderra is the only lake where enterococci is the 
main cause of recreation closures and had the highest 
number of closures due to enterococci each year.

Murrumbidgee River had a high number of site closures 
for enterococci.

Enterococci results for Paddys River are a concern 
with substantial periods of closure for the single 
site monitored.

Blue-green algae is the main cause of recreation closures 
for Lake Tuggeranong and Lake Burley Griffin.

Lake Tuggeranong had the highest number of blue-green 
algae closures in 2016–17 and 2018–19 and was closed 
for most of the 2018–19 recreational swim season.

The Molonglo River was the only river to have recreation 
closures due to blue-green algae.

To reduce the number and duration of recreational 
closures, there needs to be improved management 
and interception of run-off in urban areas, and the 
re-establishment of riparian vegetation in both urban 
and rural areas.

Spotted Marsh Frog. Source: Ryan Colley.
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INTRODUCTION

1 Office of the Commissioner for Sustainability and the Environment, 2015, ACT State of the Environment Report 2015, ACT 
Government, Canberra.

2 Environment Australia, 2001, A Directory of Important Wetlands in Australia, Third edition, Australian Government, Canberra, 
found at www.environment.gov.au/resource/directory-important-wetlands-australia, accessed August 2019.

Healthy aquatic ecosystems are 
essential to the ACT’s biodiversity, 
urban community, and agriculture. 
Aquatic ecosystems, and their riparian 
and floodplain lands, provide many 
environmental benefits and are habitat 
for both aquatic and terrestrial species. 
They provide ecosystem services such 
as the supply of water resources, water 
purification and nutrient cycling, and are 
important places for culture, recreation 
and social interaction.

This section provides an assessment of 
aquatic ecosystems and water quality 
in the ACT. The following indicators 
are assessed:

• Indicator W1: Aquatic ecosystem health

• Indicator W2: River flows

• Indicator W3: Water quality

• Indicator W4: Recreational water quality

Threatened aquatic biodiversity is discussed 
in section 5.5 Biodiversity. Water resources 
and consumption are discussed in section 
5.2 Human settlements.

Assessments of the ACT’s groundwater systems are 
not included in this report. Groundwater is a minor 
component of total water use in the ACT, and typically 
restricted to non-potable supply. There is also a lack 
of comprehensive data on groundwater resources and 
quality data in the ACT making difficult to assess their 
condition. The ACT’s State of the Environment 2015 
report concluded that groundwater availability and 
quality were likely to be good in the ACT.1 It was also 
concluded that the volume of groundwater extraction 
was far less than the recharge volume for aquifers.

Aquatic ecosystems in the ACT
The main rivers in the ACT region are shown in 
Figure 1, these are:

• Murrumbidgee River, which is the largest river 
flowing through the region and the second longest 
river in Australia. The river originates in the 
alpine area to the south of the ACT and is heavily 
influenced by water diversions from the Snowy 
Mountains Scheme. All rivers and creeks in the 
ACT drain into the Murrumbidgee River.

• Molonglo and Queanbeyan rivers, which originate 
to the south-east of the ACT and drain through 
Lake Burley Griffin before flowing into the 
Murrumbidgee River. The Queanbeyan River 
supplies water to the Googong Reservoir.

• Cotter River, which has a protected catchment 
and provides high-quality water to three 
reservoirs: Corin, Bendora and Cotter. The river 
originates in the Brindabella Mountains before 
flowing into the Murrumbidgee River.

• Gudgenby, Naas, and Paddys rivers are also 
significant rivers in the region.

Canberra has three constructed lakes – Lake Burley 
Griffin, Lake Ginninderra and Lake Tuggeranong – and 
numerous constructed ponds and wetlands. These 
lakes provide habitat for biodiversity, water pollution 
control, improve aesthetics and heat mitigation, and 
are sites for a range of recreational opportunities.

The ACT also has the Ramsar-listed Ginini Flats 
Wetland Complex in the Namadgi National Park, 
and 12 nationally important wetlands listed in 
the Directory of Important Wetlands in Australia 
(Figure 2).2 High Country Bogs and Associated 
Fens was added to the endangered category of the 
ACT Threatened Ecological Communities List in 
February 2019.
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Figure 1:  
Catchments and main rivers in the ACT region
Source: Bureau of Meteorology
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Figure 2:  
Significant wetlands in the Canberra region
Source: Bureau of Meteorology

Pressures on aquatic ecosystems

There are many pressures on the ACT’s aquatic 
ecosystems including changes in land use types, 
degradation of water quality, loss of riparian and 
other catchment vegetation, the alteration of natural 
flow regimes, modified river channels, streamflow 
diversion, fire, introduced species, and recreational 
fishing. Many of these pressures are rarely localised, 
with impacts usually affecting downstream 
ecosystem health. In the case of significant impacts, 
river degradation can be extensive. For example, 
the impacts of storage dams and their associated 
flow alteration on rivers can occur over extensive 
distances (see Case study: Impact of the Snowy 

Mountains Scheme on the Murrumbidgee River). This 
means that for those river systems that originate 
in NSW (Murrumbidgee and Molonglo Rivers), their 
condition within the ACT is highly influenced by 
upstream catchment conditions and management.

The main pressures on aquatic ecosystems are 
discussed below.

Land use and habitat loss

The clearance of vegetation and degradation of 
soils associated with modified landscapes such as 
urban and agricultural areas can significantly impact 
aquatic ecosystem health. Modified landscapes 
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increase the pollutant and sediment loads entering 
waterways and alter hydrology through changes to 
natural drainage and river channels. The construction 
of large impervious surfaces in urban areas also 
increases surface run-off which can pollute 
waterways with fertilisers and other chemicals, 
organic matter, salts, soil, oil and sewage effluent.

The clearance and degradation of riparian zones 
has resulted in the loss of crucial habitat (including 
instream woody debris and terrestrial habitat) and 
functions such as shading, channel protection and 
food resources. Riparian condition has also been 
affected by loss of connectivity and the introduction 
of exotic species such as willow trees (see riparian 
connectivity in section 5.5 Biodiversity).

Agricultural production can also have significant 
impacts on aquatic ecosystems. For example, 
native vegetation clearance for cropping and 
grazing has led to increased soil erosion and the 
potential for chemicals and animal waste to enter 
waterways. These compromise water quality 
through sedimentation, elevated nutrients, and the 
introduction of potentially toxic chemicals. Forestry 
activities can also impact on aquatic ecosystems, 
particularly through erosion and increased run-off 
following harvesting operations and the introduction 
of roads.

River flows

Water reservoirs and weirs cause significant 
alteration to the timing and volume of natural flow 
regimes and are barriers to the movement of fish 
and other species. Changes to natural flows are 
particularly detrimental for species with life-cycle 
stages that are intimately linked to seasonal flow 
changes. In addition to flow alteration, reservoirs 
can cause thermal pollution through the release of 
cold water which can impact on biodiversity. Other 
impacts on river flows include channel modifications 
to prevent the duration and frequency of flooding. 
Any alteration to river flows can change the natural 
morphology of rivers.

The impacts of modified flow regimes are 
compounded by the occurrence of drought. Extended 
periods of reduced flows can lead to increased water 
temperatures (especially where riparian vegetation 
has been cleared), degraded water quality and 
increased risk of algal blooms. These have negative 
consequences for biodiversity and agriculture (stock 
animals). Extended dry conditions can also result in 
habitat loss and depleted biodiversity on the edges of 
water systems.

Fire

Bushfires remove vegetation cover, exposing and 
altering the structure of soils and increasing the risk 
of significant erosion. Consequently, rainfall and 
run-off after bushfires can deposit large volumes 
of sediment and ash into aquatic ecosystems. 
These deposits degrade water quality by increasing 
turbidity and nutrient concentrations, and can reduce 
dissolved oxygen concentrations causing the loss 
of fish and macroinvertebrates. Large amounts of 
sediment and ash can also smother instream habitat.

Severe fires can also result in the loss of riparian 
vegetation and the habitat, shading and food 
resources that this vegetation provides.

In addition to biodiversity impacts, fires that occur in 
drinking-water catchments can have consequences 
for domestic water supply. These include increased 
water treatment costs and reductions in water yields 
due to increased uptake by regenerating vegetation.

Climate change

Climate change exacerbates existing pressures on 
aquatic ecosystems. Reduced rainfall (including 
snowfall), hotter temperatures and increased 
evapotranspiration (see section 5.1 Climate change) 
all have severe consequences, including:

• reduced river flows and reduced wetland 
inundation

• reduced deep water habitat refuges

• higher water temperatures and lower dissolved 
oxygen concentrations

• extended dry periods punctuated by severe 
storms which result in large nutrient, sediment 
and other pollutant pulses

• increased algal blooms, and

• more frequent and severe bushfires which 
compromise water quality and riparian vegetation.

Although the aquatic species of the ACT are 
well-adapted to extremes of floods and droughts, 
these events are projected to intensify under climate 
change, pushing some species and communities 
beyond their ability to adapt. In the long term, 
the pressures of climate change on freshwater 
ecosystems could lead to significant and long-lasting 
changes in the species present in rivers, lakes and 
wetlands in the ACT.
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DATA TRENDS
Indicator W1: Aquatic ecosystem health

3 Brawata, R., B. Stevenson and J. Seddon, 2017, Conservation Effectiveness Monitoring Program: An Overview, Environment, 
Planning and Sustainable Development Directorate, ACT Government, Canberra.

4 Upper Murrumbidgee Waterwatch, 2018, Catchment Health Indicator Program 2018, Waterwatch, Canberra.

This indicator focuses on the health of rivers and 
streams in the ACT. Although some urban wetland 
and lake sites contribute to the ecosystem health 
assessments presented, these do not allow 
comprehensive assessments of Canberra’s urban 
lakes and wetlands.

There are also no available assessments of wetland 
condition in the ACT. However, upland bogs and 
fens are included in the Conservation Effectiveness 
Monitoring Program being undertaken by the ACT 

Government (see section 5.5 Biodiversity).3 This 
monitoring program will provide data on the condition 
of these wetlands in the future.

This indicator also includes assessments of native 
fish and macroinvertebrates. These provide an 
indication of the health of aquatic ecosystems and 
demonstrate the biological impacts of degraded 
habitat, changes to flows and water quality, and the 
impacts of invasive aquatic species.

ASSeSSING ACT’S AQUATIC HeALTH – THe CATCHmeNT HeALTH INdICAToR PRoGRAm (CHIP)

This is the first ACT State of the Environment report to use data from CHIP.4 The program provides a 
score of catchment health in the ACT region using data collected by Waterwatch volunteers and staff. 
Assessments include monthly water quality data, macroinvertebrate (water bugs) abundance and diversity 
collected twice a year from key sites, and riparian vegetation assessments conducted every two years. 
When combined for an individual stretch of waterway (a reach), these data produce a score that indicates 
the overall health of that reach. A reach only receives a score if the minimum data requirement is met.

Assessments are accompanied by a report card supplied by the local Waterwatch coordinator to provide 
expert knowledge on condition results and possible issues. The report cards ensure that vitally important 
context is provided by the coordinators who know the underlying geology, hydrology, land use and history 
of the catchments. These considerations must be considered when using and interpreting the CHIP.

In 2018, CHIP produced 96 reach report cards informed by 232 site surveys. These were conducted 
by over 200 volunteers and included 2,081 water quality surveys, 192 macroinvertebrate surveys and 
220 riparian condition surveys.

The total area surveyed by CHIP is more than 11,400 square kilometres and includes 5 catchments: 
Southern ACT catchment (26 reaches); Molonglo catchment (26 reaches); Ginninderra catchment 
(15 reaches); Cooma region (23 reaches); and the Yass catchment (6 reaches). Information on these 
catchments are provided in annual CHIP reports.

The use of CHIP data in the ACT State 
of the environment report

Because this is the first inclusion of CHIP data in 
state of the environment reporting, the results 
can be seen as baseline data. Future State of the 
Environment reports will use this baseline data 
to assess changes in aquatic ecosystem health in 
response to changing conditions and management 
activities; they will also present data on the average 
CHIP score (condition) for reaches over a 4-year 
period aligned to the State of the Environment 
reporting periods. This approach is considered to 
be more accurate than comparisons of annual data 

which often represent short-term changes rather 
than actual trends in condition. This 2019 report uses 
average scores for the 2015 to 2018 period.

CHIP results for the Cooma region and Yass 
catchment are not presented in this report because 
they are situated almost entirely in NSW. However, 
for catchments in the ACT that include NSW lands 
(Molonglo and Ginninderra), all reaches in the 
catchment are included.

It is important to note that the site selection used 
for CHIP has a significant influence on the overall 
number of reaches assigned to a particular condition 
score. For example, having a high proportion of survey 
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sites in urban areas will likely mean a higher total of 
sites in poorer condition categories. Consequently, 
although figures on the number of reaches in each 
condition category may be useful for an overview of 
CHIP results, they should be viewed with caution. It 
is more appropriate to compare changes in individual 
reach condition over time, than to make comparisons 
between different reaches and catchments.

Information on reaches used for CHIP assessments, 
including individual condition scores, characteristics 
and location, and the main pressures affecting 
condition, can be found in annual CHIP reports.5

overall aquatic ecosystem condition 
– the Catchment Health Indicator 
Program

Overall condition was assessed for 67 reaches in the 
Ginninderra, Molonglo and Southern ACT catchments, 
with scores averaged for the 2015 to 2018 period.

For the total reaches assessed, 38 (57%) were in fair 
condition across the 3 catchments and 26 (39%) were 
in good condition (Figures 3 and 4). Only 2 reaches 
were found to be in excellent condition and 1 was 
assessed as poor. Aquatic condition is strongly 

5 Upper Murrumbidgee Waterwatch, 2018, Catchment Health Indicator Program 2018, Waterwatch, Canberra.

influenced by land use with reaches in fair condition 
mostly in urban and rural areas, and those in good 
and excellent condition mostly on conservation and 
protected lands.

Only 2 of the 15 reaches assessed in the Ginninderra 
catchment were in good condition, the rest were 
classed as fair. For the 26 Molonglo catchment 
reaches, 11 were found to be in good condition and 
15 were classed as fair. The Southern ACT catchment 
had the highest proportion of reaches in good to 
excellent condition with 15 out of the 26 reaches 
assessed (58%). It was also the only catchment with 
excellent condition scores, although this was only 
achieved for 2 reaches. The higher proportion of good 
and excellent condition reaches is mainly due to the 
catchment having large areas of conservation and 
protected lands with unmodified landscapes. For 
urban and rural areas in the Southern ACT catchment, 
10 reaches were classed as fair and 1 as poor.

These results show that aquatic ecosystem condition 
is variable across the ACT. Although results are 
strongly linked to land use, the presence of some 
reaches in good condition in urban areas shows that 
healthy aquatic ecosystems can be supported with 
effective management and water-sensitive design.
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Figure 3: Average Catchment Health Indicator Program score for catchment 
reaches, 2015 to 2018.
data sourced from: Upper Murrumbidgee Waterwatch.
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Figure 4:  
Average Catchment Health Indicator Program score for catchment reaches, 
2015 to 2018.
Data sourced from: Upper Murrumbidgee Waterwatch.

Note: Each dot represents the condition of a reach. NSW sites are not shown.
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macroinvertebrate condition – 
Catchment Health Indicator Program

Aquatic macroinvertebrates are a diverse group 
of insects, crustaceans and molluscs that include 
dragonflies, stoneflies, snails, yabbies, water 
boatmen and worms. They are relatively sedentary 
and spend at least part of their life in aquatic 
ecosystems. Macroinvertebrates are critical to 
aquatic ecosystem health because they are an 
important food source for fish and other species such 
as platypus, and are critical to ecosystem processes 
such as nutrient cycling.

Because macroinvertebrates are widespread, easy 
to sample and sensitive to a range of pressures, they 
are routinely used as indicators of the condition of 
aquatic systems and their surrounding catchments. 
Land use change, aquatic and riparian habitat 
modification, water pollution, and river regulation all 
affect macroinvertebrate community health.

The CHIP assesses macroinvertebrate community 
health for each reach using the results of 2 annual 
surveys from key sites. The assessment methodology 
can be found in the 2018 CHIP report.6

6 Upper Murrumbidgee Waterwatch, 2018, Catchment Health Indicator Program 2018, Waterwatch, Canberra.

Macroinvertebrate condition was assessed for 65 
reaches in the Ginninderra, Molonglo and Southern 
ACT catchments, with scores averaged for the 2015 
to 2018 period. For the 65 reaches assessed, 26% 
were found to be in poor to degraded condition, 
with 49% classed as fair (Figures 5 and 6). Only 
25% of reaches assessed were found to have 
good to excellent macroinvertebrate condition. 
The Ginninderra catchment had no reaches with 
good macroinvertebrate condition, the Molonglo 
catchment had 8 reaches, and the Southern ACT 
catchment had 5 reaches classed as good and 
3 as excellent.

The CHIP scores for macroinvertebrate condition are 
strongly linked to land use, with urban and rural areas 
generally having fair to poor condition. In such areas, 
high levels of pollution, alteration to natural flows 
and loss of riparian vegetation are likely to have had 
a negative effect on macroinvertebrate communities. 
Macroinvertebrate results are also likely influenced 
by the mostly dry conditions over the assessment 
period, with reduced flows affecting the diversity 
and abundance of macroinvertebrates (see section 
5.1 Climate Change).
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Figure 5:  
Average Catchment Health Indicator Program macroinvertebrate score for 
catchment reaches, 2015 to 2018.
data sourced from: Upper Murrumbidgee Waterwatch.
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Figure 6:  
Average Catchment Health Indicator Program macroinvertebrate score for 
catchment reaches, 2015 to 2018.
Data sourced from: Upper Murrumbidgee Waterwatch.

Note: Each dot represents the condition of a reach. NSW sites are not shown.
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Riparian condition – Catchment Health 
Indicator Program

The riparian zone is the land and vegetation that fringe 
aquatic ecosystems. They are vital for aquatic health 
as these zones provide habitat, stable banks, shade, 
buffers and filters for incoming run-off, reducing 
sediments, nutrients and pollutants, and food for 
aquatic species. The loss and degradation of riparian 
zones compromises both aquatic and terrestrial 
biodiversity. Riparian zones are particularly important 
during drought periods, providing refuge for terrestrial 
species and helping to reduce the impacts of low flows 
on aquatic systems. Riparian vegetation is often the 
only native vegetation remaining in heavily modified 
landscapes, making them vital wildlife corridors. The 
health of riparian zones is often dependent on river 
flows with many riparian species requiring regular 
flooding for regeneration. Changes to natural flow 
regimes and the increased occurrence of drought has 
significantly reduced the flooding of riparian zones, 
leading to a decline in riparian vegetation health. 
Information on riparian connectivity can be found in 
section 5.5 Biodiversity.

The CHIP assesses riparian condition for each reach 
with surveys conducted every 2 years. The assessment 
methodology can be found in the 2018 CHIP report.7 It 
should be noted that the current riparian assessment 
methodology results in poor scores for sites without 
extensive tree canopy cover. Consequently, riparian 
condition assessments for naturally treeless 

7 Upper Murrumbidgee Waterwatch, 2018, Catchment Health Indicator Program 2018, Waterwatch, Canberra.

ecosystems such as swamps, bogs and fens, are 
unlikely to reflect their true condition. The riparian 
condition methodology is being reviewed to improve 
assessments of naturally treeless ecosystems.

Riparian condition was assessed for 67 reaches in the 
Ginninderra, Molonglo and Southern ACT catchments. 
Only 14% of reaches were assessed as having good 
to excellent riparian condition, 37% were found 
to be in fair condition and 48% were assessed as 
poor to degraded (Figures 7 and 8). The Ginninderra 
catchment had no reaches with good riparian 
condition, the Molonglo catchment had 5 reaches, 
and the Southern ACT catchment had 4 reaches 
classed as good and 1 as excellent.

As with overall CHIP scores and macroinvertebrates, 
riparian condition is strongly linked to land use, 
with urban and rural areas generally having fair 
to degraded condition due to vegetation clearing. 
However, there were also fair and poor reaches in 
conservation and protected areas demonstrating that 
riparian health can be degraded regardless of land 
use due to impacts of changed flow regimes and pest 
plants. However, some of these lower scores also may 
reflect the methodology used.

The restoration of riparian health is perhaps the most 
easily achievable of actions required to improve aquatic 
ecosystem condition. The replanting of native species 
in cleared riparian zones and the removal of weed 
species would greatly improve aquatic health and the 
amenity of aquatic ecosystems for the ACT community.
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Figure 7:  
Catchment Health Indicator Program riparian score for catchment reaches, 2018.
data sourced from: Upper Murrumbidgee Waterwatch.
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Figure 8:  
Catchment Health Indicator Program riparian score for catchment reaches, 2018.
Data sourced from: Upper Murrumbidgee Waterwatch.

Note: Each dot represents the condition of a reach. NSW sites are not shown.
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Native fish

The distribution and abundance of native fish is highly 
dependent on the condition of aquatic ecosystems. 
Pressures on native fish include:

• alteration and reduction of natural flow regimes

• structures such as dams, road crossing and weirs 
that create barriers to the movement of fish

• degraded habitat including loss of 
riparian vegetation

• invasive fish species which place pressure 
on native fish through predation, competition 
for habitat and resources, disease and 
habitat modification

• degraded water quality, and

• recreational fishing, particularly unregulated 
(unlicensed) fishing, which impact on species 
already affected by other pressures.

The ACT Government undertakes fish surveys 
in Cotter River above Cotter Reservoir, the 
Murrumbidgee River and selected urban lakes. Main 
findings for the distribution and abundance of fish 
species include:

Cotter River

• The data shows a strong population of Two Spined 
Blackfish in the Namadgi National Park above 
Cotter Reservoir.

• The recovery of Two Spined Blackfish following 
the 2003 bushfires and Millennium Drought. This 
recovery has been supported by environmental 
flows from dams.

• Evidence of an expansion of Macquarie Perch 
upstream of Cotter Reservoir following the 
construction of a fishway at Vanities Crossing 
in 2001.

• The population of Macquarie Perch has 
been supported by the translocation of fish 
from Cataract Reservoir as part of a genetic 
rescue project.

murrumbidgee River

• The decline of Trout Cod following the cessation of 
conservation stocking by the NSW Government in 
the Upper Murrumbidgee Catchment.

• Murray Cod have shown an increase above 
Redrocks Gorge.

8 Biomass is influenced by the size of introduced fish such as carp, rainbow trout and brown trout which are often much larger 
than native species. Abundance and biomass can also be influenced by the numbers of schooling species or juvenile recruitment 
as compared to larger-bodied species and adults.

• Downstream of Redrocks Gorge, the Murray Cod 
population shows recovery from a decline after 
the Millennium Drought.

• Golden Perch were found to have low population 
levels in the upper reaches, and populations in 
the lower reaches were at moderate detection 
levels showing a small increase after the 
Millennium Drought.

• The Golden Perch population is likely to be 
dependent on connectivity with populations 
downstream of the ACT. This is dependent on the 
occurrence of sufficient flows at the right time 
of year.

Urban lakes

• Murray Cod and Golden Perch are stocked to 
Canberra’s urban lakes and selected ponds. 
However, they generally do not breed in these 
environments and so require ongoing stocking to 
maintain populations.

• Successful reproduction of smaller native 
species, such as Carp Gudgeon, is common in 
urban lakes and ponds.

Native fish abundance and biomass

Fish surveys in the Murrumbidgee and Cotter Rivers 
show that alien species are common in the ACT. 
For the Murrumbidgee River, native fish typically 
account for less than 30% of total fish abundance 
(Figure 9). The biomass (a measurement of the relative 
size of species) of native fish is even lower in the 
Murrumbidgee River in comparison to exotic species, 
typically accounting for less than 20% of total fish 
biomass (Figure 10). The dominance of alien species in 
the Murrumbidgee River is mainly due to high numbers 
of carp. Native abundance and biomass in the 
Murrumbidgee River have increased in some recent 
years with the expansion of Murray Cod populations 
in 2010, and occasional years of high recruitment 
producing large numbers of juvenile Murray Cod.8
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Figure 9:  
Abundance of native and alien fish species in the murrumbidgee River, 2004 to 2019.
data sourced from: Environment, Planning and Sustainable Development Directorate.

Note: Fish surveys are not undertaken for every year.
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Figure 10:  
Biomass of native and alien fish species in the murrumbidgee River, 2004 to 2019.
data sourced from: Environment, Planning and Sustainable Development Directorate.

Note: Fish surveys are not undertaken for every year.

The proportion of native fish abundance is higher 
in the Cotter River, accounting for over 70% of the 
total abundance between 2014 and 2019 (Figure 11). 
Biomass is more variable with native species 
accounting for between 45% and 70% of the total 
biomass over the same period (Figure 12).

Native fish abundance in the Cotter River has 
increased since a low in 2005 during the Millennium 

Drought. This increase is also generally shown for 
biomass in the Cotter River, although there was a 
significant decrease in native fish biomass in 2011 
and 2012 due to consecutive large flood events that 
impacted on breeding seasons. These results show 
that river flow is a significant driver of changes in 
native and alien fish abundance and biomass in the 
Cotter River. In addition to flow, recreational fishing 
pressure is likely to be reducing the population of 
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alien species in the reach between Bendora and 
Cotter reservoirs.

Although native fish abundance and biomass is higher 
in the Cotter River compared to the Murrumbidgee 
River, results for both rivers demonstrate that alien 
species are impacting on native fish in the ACT. River 

modification has created favourable conditions for 
alien species to thrive. The greater biomass of alien 
species has significant implications for native fish 
communities, particularly in relation to competition 
for food and habitat resources, as well as the spread 
of disease and habitat availability.
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Figure 11:  
Abundance of native and alien fish species in the Cotter River, 2001 to 2019.
data sourced from: Environment, Planning and Sustainable Development Directorate.

Note: Fish surveys are not undertaken for every year.

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

20192018201620152014201320122011201020092008200720062005200420032001

P
er

ce
nt

ag
e 

to
ta

l b
io

m
as

s

Native fish biomass Alien fish biomass

Figure 12:  
Biomass of native and alien fish species in the Cotter River, 2001 to 2019.
data sourced from: Environment, Planning and Sustainable Development Directorate.

Note: Fish surveys are not undertaken for every year.
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Native fish stocking

The ACT Government stocks juvenile Murray Cod 
and Golden Perch into Canberra’s lakes and larger 
ponds including Lake Burley Griffin (funded by 
the National Capital Authority), Lake Ginninderra, 
Lake Tuggeranong, the Yerrabi in Gungahlin, 
Upper Stranger, Point Hut, West Belconnen and 
Coombs ponds. Stocking is undertaken to provide 
recreational fishing and to increase the abundance 
of native species. The lakes and ponds do not 
provide the required environmental conditions for 
the successful breeding of Murray Cod and Golden 
Perch and so populations must be maintained by 
regular stocking. Stocking of urban lakes and ponds 
also aims to reduce the angling pressure on natural 
riverine populations, such as the Murrumbidgee 
fish population.

Between 2015 and 2019, over 162,000 Golden Perch 
and 107,000 Murray Cod were stocked to Canberra’s 
lakes and larger ponds (Figure 13). Canberra’s lakes 
account for over 80% of the total fish stocked in 
the ACT with Lake Burley Griffin receiving over half 
the fish stocked to the lakes. This is because of the 
size of the lakes which require more fish to meet the 
target stocking rate of 200 fingerlings per hectare.

Upper Stranger Pond was stocked for the first time 
in 2017 with Golden Perch and Murray Cod stocked at 
high densities after carp were removed. Four ponds 
in the new Coombs suburb area were also stocked 
in 2017 to complement a research project on the 
effects of lake drawdown.

The success of stocking is reliant on fish releases 
at appropriate intervals with sufficient numbers 
of fingerlings. Inappropriate stocking levels 
increases the risk of negative changes to fish 
population structures.
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Figure 13:  
Number of murray Cod and Golden Perch stocked to Canberra lakes and 
ponds, 2015 to 2019.
data sourced from: Environment, Planning and Sustainable Development Directorate.
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BARRIeRS To FISH PASSAGe IN THe ACT

Connected waterways are critical for the 
survival of native fish. Structures such as 
dams, weirs and road crossings create barriers 
that can prevent fish passage. Native fish move 
within and between waterways to breed and to 
locate critical resources such as food, shelter, 
nursery sites and spawning grounds. Native 
fish species can also utilise different parts of 
river systems for different life cycle stages. 
For example, the Murray Cod (Maccullochella 
peelii) and Golden Perch (Macquaria ambigua) 
usually travel upstream to find suitable 
breeding areas. Barriers that prevent fish 
passage can also cause populations to become 
isolated, which can lead to inbreeding and loss 
of genetic diversity.9

An assessment of constructed barriers to fish 
passage in the ACT conservation estate found:

• A total of 234 potential barriers to 
fish passage.

• Seven of these barriers were beneficial 
barriers that restricted the movement of 
pest fish species, preventing competition 
and the spread of disease.

• Eighteen sites were assessed as significant 
barriers to fish movement, 6 sites had a 
medium level of blockage and 70 sites had 
a low level of blockage and/or were in low 
quality aquatic habitat.

• Of the total of 234 potential barriers, 
133 were assessed as not preventing 
the movement of native fish.10

These findings show that there are numerous 
constructed barriers to fish passage in the 
ACT. The remediation or removal of barriers, 
particularly those assessed as significantly 
restricting the movement of native fish, will 
improve the connectivity of ACT waterways.

9 Pavlova, A. et al., 2017, Severe Consequences of Habitat Fragmentation on Genetic Diversity of an Endangered Australian 
Freshwater Fish: A Call for Assisted Gene Flow, Evolutionary Applications 10(6): 531–550.

10 Unpublished study conducted by the Environment, Planning and Sustainable Development Directorate.
11 Kalisch, D. and R. Argent, 2019, Integrated Water Accounts for the Canberra Region 2013–14 to 2016–17, Australian Bureau of 

Statistics and the Bureau of Meteorology, Canberra.

Indicator W2: River flows
The ecological condition and functioning of rivers 
are strongly linked to natural flow regimes. A flow 
regime is the timing, size and duration of river flow 
events. It is a key driver of river and floodplain 
wetland ecosystems, influencing river morphology, 
biodiversity, and the processes that sustain aquatic 
ecosystems. Modification of natural flow regimes 
may affect biodiversity, alter riverine habitat, and 
facilitate the invasion of exotic species. Aquatic plant 
and animal species have evolved life histories directly 
in response to the natural flow regimes. Healthy river 
flows are also required to support human activities 
and needs such as domestic water supply, irrigation 
and recreation opportunities.

In the ACT, natural flows have been altered by water 
resource development such as the presence of dams 
and other barriers, regulation of flow, diversion 
or extraction of in-stream flows, and channel 
modification. Rainfall interception for farm dams can 
also impact on natural flows but this is minimal in the 
ACT with farm dams estimated to reduce run-off to 
surface water by approximately 1%.11

Land use also influences river flows; for example, 
highly urbanised catchments and cleared agricultural 
lands can quickly increase river flows due greater 
rainfall run-off. Other impacts on river flow include 
fire and plantation forestry. These activities can both 
increase and decrease flows through the removal 
of vegetation which increases rainfall run-off, and 
regeneration which increases the uptake of water.

The natural flows in ACT rivers are highly variable, 
characterised by generally dry conditions punctuated 
by wet years which replenish water storages and river 
systems. Flows also vary seasonally with higher flows 
usually occurring in the winter and spring months.
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River discharge is measured at gauging stations 
throughout the ACT. Annual data is presented for 
the 2015 to 2018 period only. For the Murrumbidgee 
River, annual discharges were well below the 
long-term average in 2017 and 2018 for gauging 
stations located upstream and downstream of 
the ACT (Figures 14 and 15). This followed two 
consecutive years of annual discharges higher than 
long-term average flows from 2015 to 2016. This trend 
in annual discharge relative to long-term flows was 
also evident for the Molonglo River (Figure 16).

Discharges for the Cotter River and Paddys River 
also had annual discharges that were well below 
the long-term average in 2017 and 2018 (Figures 17 
and 18). But unlike the Murrumbidgee and Molonglo 
rivers, only annual discharges in 2016 were above the 
long-term average.

Annual discharges were lowest in 2018 due to the 
lack of rainfall (see section 5.1 Climate Change). 
This resulted in annual discharges significantly 
lower than long-term averages. For example, the 
annual discharge in Paddys River was just 7% 
of the long-term average; Molonglo River 15%; 
Murrumbidgee at Lobbs Hole 17%; Murrumbidgee at 
Halls Crossing 19%; and Cotter River 24%.

These reduced discharges have consequences for 
ecosystem health as well as the amenity of the ACT’s 
waterways. The low rainfall and river flows in the 
ACT’s drinking-water catchments has also impacted 
on the ACT’s water resources (see section 5.2 Human 
settlements – Water resources)
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Figure 14:  
Annual discharge for the murrumbidgee River at Lobbs Hole, 2011 to 2018.
data sourced from: Environment, Planning and Sustainable Development Directorate.
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Figure 15:  
Annual discharge for the murrumbidgee River at Halls Crossing, 2011 to 2018.
data sourced from: Environment, Planning and Sustainable Development Directorate.
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Figure 16:  
Annual discharge for the molonglo River at oaks estate, 2011 to 2018.
data sourced from: Environment, Planning and Sustainable Development Directorate.
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Figure 17:  
Annual discharge for the Cotter River at Gingera, 2011 to 2018.
data sourced from: Environment, Planning and Sustainable Development Directorate.
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Figure 18:  
Annual discharge for Paddys River at Riverlea, 2011 to 2018.
data sourced from: Environment, Planning and Sustainable Development Directorate.
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Water flows entering and leaving the ACT

12 Water Resources Act 2007 (ACT), found at https://www.legislation.act.gov.au/a/2007-19/, accessed 20 October 2019.

To ensure that the ACT is not having a detrimental 
effect on ecosystem health and water supply 
downstream of the region, it is important that 
the volume of water leaving the ACT via the 
Murrumbidgee River should be comparable to 
that entering the region. Over the 2015 to 2018 
period, annual discharges for the Murrumbidgee 
River leaving the ACT were much higher than those 
upstream of the region (Figure 19). This occurred 
despite the significantly reduced river flows in 2017 

and 2018. Reasons for increased discharges include 
contributions from the Cotter River and Molonglo 
River, as well as discharges of treated effluent from 
the Lower Molonglo Water Quality Control Centre.

These results show that the ACT’s additions to 
Murrumbidgee River flows are vital for downstream 
ecosystem health and water supply, particularly 
during low flow periods.
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Figure 19:  
Comparison of annual discharge for the murrumbidgee River flowing into the ACT 
(Lobbs Hole) and leaving the ACT (Halls Crossing), 2015 to 2018.
data sourced from: Environment, Planning and Sustainable Development Directorate.

environmental flows

Environmental flows describe the quantity and timing 
of water required to maintain the health of aquatic 
ecosystems affected by water resource development. 
In the ACT, environmental flow requirements are 
specified in the Environmental Flow Guidelines, an 
instrument under the Water Resources Act 2007.12

In heavily used river systems, such as water supply 
catchments, environmental flows can be delivered 
in ways that protect specific components of the flow 
regime, to help keep stream ecosystems healthy, or 
to provide conditions required for aquatic fauna life 
histories (such as fish breeding). Environmental flows 
can be provided through releases and spills from 
reservoirs (for example, the Cotter, Murrumbidgee 

and Queanbeyan rivers) and through restrictions on 
the amount of water that can be withdrawn.

Over the 2015 to 2018 period, all discharges 
downstream of storage reservoirs met the 
environmental flow requirement, including discharges 
below the Cotter Dam (Figure 20), Bendora Dam 
(Figure 21), Corin Dam (Figure 22) and Googong Dam 
(Figure 23). Environmental flow requirements were 
met despite the significantly reduced rainfall and 
river flows in 2017 and 2018. For the Cotter, Corin and 
Googong dams, downstream flows greatly exceeded 
environmental requirements.

300

05
 IN

d
IC

AT
o

R
S

, C
o

N
d

IT
Io

N
 A

N
d

 T
R

e
N

d
S

 

https://www.legislation.act.gov.au/a/2007-19/


ACT State of the Environment  |  2019 Report

0

10,000

20,000

30,000

40,000

50,000

60,000

70,000

80,000

90,000

100,000

2018201720162015

Annual flow

A
nn

ua
l d

is
ch

ar
ge

 (m
eg

al
it

re
s)

Environmental flow requirement

Figure 20:  
Annual discharge below Cotter dam, 2015 to 2018.
data sourced from: Environment, Planning and Sustainable Development Directorate.
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Figure 21:  
Annual discharge below Bendora dam, 2015 to 2018.
data sourced from: Environment, Planning and Sustainable Development Directorate.
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Figure 22:  
Annual discharge below Corin dam, 2015 to 2018.
data sourced from: Environment, Planning and Sustainable Development Directorate.
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Figure 23:  
Annual discharge below Googong dam, 2015 to 2018.
data sourced from: Environment, Planning and Sustainable Development Directorate.
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CASE STUDY:
IMPACT OF THE SNOWY MOUNTAINS SCHEME ON THE MURRUMBIDGEE RIVER
Completed in 1960 as part of the Snowy Mountains 
Scheme, Tantangara Dam captures flows from the 
upper Murrumbidgee River and diverts them to 
Eucumbene Dam for hydroelectricity and irrigation. 
Since Tantangra Dam came into operation, around 
99% of the Murrumbidgee River flows have been 
diverted to Eucumbene.

Revised environmental flow provisions in 2012 
increased water releases from Tantangra Dam to the 
Murrumbidgee River to an average of 26 gigalitres 
per year. Much of this flow is delivered in spring, but 
for considerable periods of time there are no water 
releases from Tantangara Dam. This increased water 
release only represents 10% of the predicted inflows 
into Tantangara dam. In contrast, the Snowy River 
currently receives 21% of its annual discharge as 
environmental flows.

Modelling of potential river flows in the absence of 
water diversions shows the impact that Tantangara 
Dam operation (and downstream river abstractions) 
has on the Murrumbidgee River. The impact of flow 
diversion is most noticeable upstream of the ACT. 
A comparison of actual flows and the modelled flows 
for the Murrumbidgee River at Mittagang crossing 
(near Cooma), shows that actual monthly mean 
flows are much lower than would be expected given 
catchment rainfall and evaporation (Figure 24). The 
difference is particularly apparent for the winter and 
early spring months, with modelled mean August 
flows nearly 5 times higher than actual flows.

The difference between actual and modelled flows 
is reduced further downstream at Lobbs Hole (near 
ACT’s southern border) and further still at Halls 
Crossing (near ACT’s northern border) as tributary 

inflows join the river (Figures 25 and 26). Despite this, 
differences during peak flow times are significant 
with a reduction of flows likely to impact on river 
health and aquatic biodiversity.

The upper Murrumbidgee River below Tantangara Dam 
still retains areas of high ecological significance and 
is noted for its importance to threatened native fish 
and other aquatic communities. All of these values 
are dependent on flows. The upper Murrumbidgee 
populations of Murray Cod and Macquarie Perch are 
listed in their respective species recovery plans as 
nationally significant. Silver Perch are now extinct in 
the Murrumbidgee River between Tantangara Dam 
and the ACT – a lack of connectivity resulting from 
river regulation is a likely contributor to their demise. 
Nine other aquatic dependent species are also 
present, some of which are listed as threatened in 
State and/or Territory legislation.

In addition to a range of iconic and threatened 
species, important hydrological processes are 
threatened by excessive abstraction, such as 
sediment flushing. The capacity for riverine flows 
to naturally push these sediments downstream is 
greatly impaired by reductions in annual discharge. 
As such, significant sand slugs have been created 
in the Murrumbidgee River, creating barriers to 
connectivity and reducing habitat for a range of 
species, including fish and platypus.

With the Snowy 2.0 project underway, an opportunity 
exists to improve the environmental outcomes for the 
upper Murrumbidgee River. Improved environmental 
flows from Tantangara Dam would greatly enhance 
the ecological and cultural values for this iconic 
stretch of river.
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Figure 24:  
modelled and actual flows in the murrumbidgee River downstream of Tantangara 
dam at mittagang crossing near Cooma.
date sourced from: Environment, Planning and Sustainable Development Directorate.

Note: Modelled flows are those predicted in the absence of any river regulation or abstraction. The graph shows mean monthly 
discharge only, upper and lower ranges may vary considerably.
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Figure 25:  
modelled and actual flows in the murrumbidgee River downstream of Tantangara 
dam below Lobbs Hole.
date sourced from: Environment, Planning and Sustainable Development Directorate.

Note: Modelled flows are those predicted in the absence of any river regulation or abstraction. The graph shows mean monthly 
discharge only, upper and lower ranges may vary considerably.
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Figure 26:  
modelled and actual flows in the murrumbidgee River downstream of Tantangara 
dam at Halls Crossing.
date sourced from: Environment, Planning and Sustainable Development Directorate.

Note: Modelled flows are those predicted in the absence of any river regulation or abstraction. The graph shows mean monthly 
discharge only, upper and lower ranges may vary considerably.
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Indicator W3: Water quality
Water quality is critical to the ecosystem services 
that rivers provide for a range of social, economic and 
environmental needs. Good water quality is required 
for drinking water, aquatic ecosystem health and the 
biodiversity it supports, as well as for recreational 
and cultural opportunities. Poor water quality can 
lead to the loss of aquatic species, human illnesses, 
and the loss amenity from the closure of recreational 
water bodies and odour. Degraded water quality can 
also increase the cost of water treatment and prevent 
agricultural activity.

Water quality is highly sensitive to a range of factors 
including land use, flow regimes, and the loss of 
riparian vegetation. Land clearing for agriculture and 
urbanisation has increased erosion, sedimentation, 
turbidity and salinity, as well as the increased run-off 
of a range of pollutants. Agricultural use of chemicals 
and fertilisers has increased concentrations of 
nitrogen and phosphorus in waterways, as well as 
concentrations of herbicides and pesticides. Other 
pressures on water quality include fire and the impact 
of invasive species such as carp and willow.

Water pollutants

Sources of water quality pollutants can be 
broadly classified as point (directly from industry 
and treatment plants) or diffuse (run-off from 
catchments). Following significant improvements 
in the regulation of point source pollution, diffuse 
sources are the major cause of water pollution. For 
example, the Canberra urban environment discharges 
treated sewage effluent from the Lower Molonglo 
Water Quality Control Centre; however, the high level 
of wastewater treatment means that pollution from 
unregulated diffuse sources remains the major cause 
of poor water quality in the ACT.

The main water quality issues in the ACT are:

• Turbidity and sedimentation: erosion is the main 
cause of turbidity and sediment problems, with 
significant occurrences following storms and 
bushfires. Turbidity reduces light penetration 
affecting the ability of aquatic plants to 

photosynthesise and impairing animal activities 
such as predation. At very high levels, suspended 
sediment can clog and damage fish gills and 
the filter-feeding apparatus of animals such as 
mussels. Large-scale sediment deposition can 
smother river habitats creating shallow flow areas 
that are subject to greater temperature extremes 
and the risk of invasion by aquatic weeds.

• Nutrients: although nitrogen and phosphorus 
are essential plant nutrients, elevated 
concentrations can cause excessive plant 
growth (eutrophication), including toxic algal 
blooms. Nutrient enrichment affects aquatic 
communities by changing species composition 
and reducing dissolved oxygen concentrations 
as a result of algal blooms. The major cause of 
increased nutrient levels is run-off from urban and 
agricultural catchments, particularly in areas with 
high fertiliser usage. Point sources of pollution, 
such as discharges from agriculture, industry and 
wastewater treatment plants, have also elevated 
concentrations of phosphorus and nitrogen.

• Salinity: the salt concentration of water presents 
a direct threat to aquatic ecosystems. While 
some aquatic species tolerate a range of salt 
concentrations, changes in salinity can kill 
a wide range of plants and animals. Human 
settlements are also affected by salinity 
because it accelerates corrosion and can damage 
infrastructure, such as roads and bridges. It also 
affects soil, plant and livestock health and can 
therefore reduce agricultural productivity. In the 
ACT, increased electrical conductivity in some 
areas may be caused by the underlying natural 
geology of the catchments.

• dissolved oxygen: the concentration of oxygen 
in the water is important for the maintenance 
of aquatic organisms. Low oxygen levels can 
stress fish, which can lead to fungal infections 
and disease, or result directly in the death 
of fish and other aquatic species. Dissolved 
oxygen concentrations are particularly affected 
by temperature (colder water can hold more 
dissolved oxygen), and severe declines occur 
following algal blooms.
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EXPERT COMMENTARY: 
WATER QUALITY IN THE ACT
dr Fiona dyer, Associate Professor in Water Science at the Institute for Applied ecology, University of Canberra.

Water played an integral role in the selection of the site 
for the city of Canberra. The chosen location provided 
the water security thought necessary for the nation’s 
capital. It was not just the quantity of water that was 
important for early Canberrans, it was the quality 
– the supply of fresh, clean water – that provided a 
foundation for the growing population. These days, the 
quality of water in the ACT’s rivers, lakes and wetlands 
varies through time and depends on the waterway 
in question. Some of the ACT’s waterways have 
pristine water quality, yet others are highly degraded; 
sometimes our waterways are ideal to swim in, yet at 
other times they are pose significant health risks.

Around 60% of the ACT is either national park or 
reserve. This provides waterways in these areas with 
protection from the effects of human activities and 
changes in land use. Consequently, the quality of 
water in these areas is the best possible. Canberrans 
benefit from this because a significant amount of 
drinking water is sourced from the Cotter River 
catchment, which is predominantly within the 
Namadgi National Park. This water requires minimal 
treatment which not only keeps the costs to consumer 
low but has broader benefits through smaller amounts 
of energy and chemicals used to treat the water.

The greatest risks to water quality in our parks and 
reserve systems are posed by large bushfires, and 
bacteria that are introduced through the waste 
(faeces and urine) of recreational users. These risks 
increase with the number of people using the parks 
and poor practices by park visitors. Limiting access to 
the Cotter catchment is a key strategy for protecting 
the quality of our drinking water, but similar 
strategies do not exist for other parts of the natural 
estate. As Canberra’s population increases and there 
are more people using our parks, the risk to water 
quality will need to be actively managed.

While the parks and reserves of the ACT generally 
have excellent water quality, the same cannot be 
said of streams in urban areas. A concentration 
of construction and industrial activities, vehicle 
emissions, bird and animal droppings, leaves and 
grass clippings, rubbish, fertilizers and areas of 
degraded land result in pollutants and sediment 
entering urban waterways. This situation is 
exacerbated by the piped stormwater drains and hard 
land surfaces which mean that when it rains, urban 
streams carry more faster-flowing water compared 
to corresponding natural streams. Because of this 
many urban streams have been lined with concrete 
to ensure that water is moved efficiently away from 

homes and other infrastructure. The downside 
of concrete is that the urban streams lack the 
biological processes that would naturally reduce the 
concentrations of sediment and other pollutants. 
These pollutants are passed through our urban 
stormwater network and end up trapped in ponds 
and lakes.

Canberra’s ponds and lakes play an important role 
in the treatment of urban stormwater. They were 
designed to receive stormwater from the surrounding 
suburbs, and trap nutrients and other pollutants to 
prevent them from being passed downstream into the 
Murrumbidgee River. The smaller urban ponds that 
are spread throughout Canberra’s suburbs are very 
effective at trapping nutrients and other pollutants 
when the flow in the stormwater network is low. At 
high flows, we rely on the larger lakes to trap the 
much greater volumes of water and pollutants which 
then leads to a range of problems within the lakes.

Canberrans have a strong affinity for our urban lakes 
and the recreational opportunities they provide. As 
such, the water quality of these lakes is of particular 
importance to the community. The water quality in 
our lakes varies: sometimes, the water quality is 
good enough for swimming and the lakes provide 
a great space for Canberrans to cool off and enjoy 
water-based activities; at other times, the lakes are 
plagued by water quality problems that include major 
toxic cyanobacterial (blue-green algae) blooms or 
high bacteria levels.

While the ability of our lakes to trap nutrients and other 
pollutants is an important function, the downside is 
that over time, the pollutants accumulate in the lake 
and the quality of water declines. Nutrients pose 
particular problems because high concentrations 
support the growth of cyanobacteria. In recent years, 
Lake Burley Griffin, Lake Tuggeranong and Lake 
Ginninderra have been closed to recreation because 
of cyanobacterial blooms. Lake Tuggeranong was 
closed for most of the summer of 2018–2019 because 
of a particularly severe outbreak of cyanobacteria. 
The extended closure of Lake Tuggeranong caused 
a significant loss of amenity to the community. 
Studies show that high loads of nutrients, particularly 
phosphorus, delivered to the lake during rainfall events 
are a major factor contributing to the algal blooms.

The most effective way to prevent cyanobacterial 
blooms is to reduce the amount of nutrients getting 
into waterbodies. Prevention will require long-term 
management of catchments to stop nutrients 
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entering the stormwater drains. This is not just the 
responsibility of government agencies through the 
implementation of water-sensitive urban design 
principles; all Canberrans have an important role in 
helping to keep our stormwater clean. We can do this 
by managing our suburban blocks to reduce run-off 
and prevent leaves, grass clippings and fertilizers 
from getting into the stormwater network; making 
sure that we don’t wash dirt and other pollutants 
into the drains; being mindful of where our animal 
waste is being dropped; and getting involved in 
community groups who help to look after our small 
urban parks and reserves to ensure that they function 
more effectively.

It will take tens of years of best-practice 
water-sensitive urban design and catchment 
management for the water quality in the lakes to 
improve. This is because there is a legacy of trapped 
nutrients in the bottom of the lake that can support 
algal blooms into the future. Without improved 

catchment management, the problems we experience 
with cyanobacterial blooms will not change.

The water quality challenges faced by our water 
managers are only going to intensify as Canberra’s 
climate changes. Longer dry spells will leave areas 
of bare ground susceptible to erosion. Increases 
in rainfall intensity will result in more sediments, 
nutrients and pollutants being washed into streams. 
Longer periods of hot weather combined with higher 
nutrient concentrations will result in warmer surface 
water in our lakes leading to extended periods 
when cyanobacterial blooms can occur. This will be 
exacerbated by increases in population and urban 
densification which leads to increases in run-off 
and the potential for more sediment, nutrients and 
pollutants to be washed into the stormwater network. 
These challenges will require strategic investment, 
careful management and the engagement of the 
community to ensure the quality of water in our 
nation’s capital is the best it can be.

Blue-green algae on Lake Tuggeranong in 2019. Photo: Alica Tschierchke, University of Canberra.
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Water quality – Catchment Health Indicator Program

13 Upper Murrumbidgee Waterwatch, 2018, Catchment Health Indicator Program 2018, Waterwatch, Canberra.
14 pH is a measure of acidity or alkalinity of water.
15 Murrumbidgee River downstream of the LMWQCC refers to those reaches downstream of the Molonglo River confluence. The 

Molonglo River receives discharges from the LMWQCC immediately upstream of the confluence with the Murrumbidgee River.

The CHIP assesses water quality for each reach using 
the results of monthly surveys from all sites (where 
possible). The assessment methodology can be found 
in the 2018 CHIP report.13 Water quality parameters 
monitored are pH,14 electrical conductivity, turbidity, 
dissolved oxygen, phosphorus and nitrate. These 
parameters have been widely established as the best 
indicators of water quality while being relatively easy 
to measure.

Water quality was assessed for 66 reaches in the 
Ginninderra, Molonglo and Southern ACT catchments. 
Water quality was found to be excellent for 35% 
of reaches and good for 62%, with only 2 reaches 
assessed as fair condition (Figures 27 and 28). All 
catchments had the majority of their reaches in good 
to excellent condition. The Southern ACT catchment 
had 62% of reaches in excellent condition.

As with all other CHIP parameters, condition is linked 
to land use with the majority of excellent condition 
reaches on conservation and protected land. 
However, despite the added pressures imposed by 
urban and rural land uses, water quality was still good 
in these areas, with some reaches attaining excellent 
condition ratings. These assessments demonstrate 
the effectiveness of water quality management 
in some urban areas, particularly as a result of 
constructed wetlands and other water-sensitive 

design approaches. Water quality results may also 
reflect the drier conditions for most of the reporting 
period. Decreased rainfall reduces the occurrence of 
urban and rural run-off which are main contributors 
to water quality decline in the ACT.

Although the ACT’s water quality was generally 
good, nitrogen concentrations are much higher in 
the Murrumbidgee River downstream of the Lower 
Molonglo Water Quality Control Centre (LMWQCC), 
with concentrations second only to the Molonglo 
River immediately downstream of the LMWQCC.15 
Nitrogen concentrations (measured as nitrate) for 
the Murrumbidgee River downstream of the LMWQCC 
ranged from 4–30 mg/l in 2018, compared to around 
1 mg/l upstream of the ACT, and an excellent nitrate 
score for the Murrumbidgee River reach upstream of 
the LMWQCC discharge. A nitrate concentration of 
greater than 2.6mg/l is considered to be degraded 
under Waterwatch condition thresholds.

The high nitrate concentration in the Murrumbidgee 
River continues downstream of the ACT, particularly 
during dry periods when the LMWQCC discharge 
contributes a higher proportion of the total river 
flows. More information is required on the impacts 
of the LMWQCC on aquatic ecosystems in the 
Murrumbidgee River.
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Figure 27:  
Average Catchment Health Indicator Program water quality score for catchment 
reaches, 2015 to 2018.
data sourced from: Upper Murrumbidgee Waterwatch.
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Figure 28:  
Average Catchment Health Indicator Program water quality score for catchment 
reaches, 2015 to 2018.
Data sourced from: Upper Murrumbidgee Waterwatch.

Note: Each dot represents the condition of a reach. NSW sites are not shown.
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Water quality entering and leaving the ACT

16 Office of the Commissioner for Sustainability and the Environment, 2015, ACT State of the Environment Report 2015, ACT 
Government, Canberra.

It is important that the quality of water leaving 
the ACT via the Murrumbidgee River should be 
comparable to that entering the region. However, 
a range of pressures, especially those related to 
land use, can degrade water quality within the ACT. 
The impact of the ACT on water quality is determined 
by comparing ACT Government monitoring results 
for the Murrumbidgee River at sites upstream and 
downstream of the ACT. In situ water quality probes 
measure pH, electrical conductivity, dissolved 
oxygen (as a percentage of saturation) and turbidity. 
Phosphorus and nitrogen are not assessed by 
these probes.

Except for turbidity, monitoring results show that 
all, or nearly all of water quality samples taken 
in the Murrumbidgee River met guideline levels 
over the 2015 to 2018 period. This was for sites 
upstream and downstream of the ACT. Turbidity 
guideline exceedances were high for both upstream 
and downstream sites in the years 2015 to 2017 
(Figure 29). Exceedances in 2018 were lower than 
other years and are likely related to reduced rainfall 
and catchment run-off. The number of turbidity 

samples exceeding guideline levels was higher 
upstream of the ACT for all years except 2016.

Water quality results for the period 2015 to 2018 
show that pH, electrical conductivity, dissolved 
oxygen and turbidity in the Murrumbidgee River 
is comparable upstream and downstream of the 
ACT, with turbidity slightly improving as the river 
moves though the region. This change suggests that 
sediment and other particles that cause turbidity 
are being deposited in the ACT, with a likely impact 
on ecosystem health and biodiversity. Results also 
show that turbidity is the main water quality issue for 
the Murrumbidgee River for the variables assessed. 
Turbidity was also reported as one of the most 
serious water quality issues in the ACT’s State of the 
Environment 2015 report.16

However, results for water quality monitoring 
undertaken for CHIP show that the ACT is increasing 
nitrogen levels downstream of the LMWQCC (see 
the Water quality – Catchment Health Indicator 
Program section).
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Figure 29:  
Percentage of days exceeding the turbidity guideline level for the 
murrumbidgee River upstream (Lobbs Hole) and downstream (Halls Crossing) 
of the ACT, 2015 to 2018.
data sourced from: Environment, Planning and Sustainable Development Directorate.
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Indicator W4: Recreational water quality

17 ACT Health, 2014, ACT Guidelines for Recreational Water Quality, found at https://health.act.gov.au/about-our-health-system/
population-health/environmental-monitoring/water-quality

18 National Capital Authority, 2019, Lake Burley Griffin 2018–2019 Recreational Season: Summary of Alerts and Closures, found at 
https://www.nca.gov.au/national-land/lake-burley-griffin-management/lake-water-quality

19 Total closures are based on results for all monitored sites for each location. Closures for each site occur concurrently and so the 
data presented does not represent the actual period each location was closed to recreation over the swimming season.

Recreational water quality refers to the suitability of 
water for swimming and other activities that involve 
direct contact with the water. Canberra’s lakes 
and rivers are important for providing amenity and 
opportunities for recreation. However, the use of 
lakes and rivers depends on having good recreational 
water quality.

Assessments of recreational water quality are 
based on the potentially harmful bacteria known as 
enterococci and blue-green algae (cyanobacteria). 
Enterococci, also known as faecal coliform bacteria, 
are not necessarily a problem for aquatic ecosystems, 
as they generally serve as food for aquatic organisms 
without causing them harm. However, the presence 
of high numbers of faecal coliforms can affect human 
health when recreational activities involve direct 
contact with the water. Ingestion of these bacterial 
pathogens can lead to gastrointestinal illnesses such 
as diarrhoea. Stormwater run-off is the main source 
of enterococci, with sewage overflows and releases 
from damaged pipes also potential sources.

Blue-green algae are naturally present in aquatic 
ecosystems, but under certain conditions their 
populations can increase causing a potentially 
toxic bloom. Low river flows, high temperatures 
and high levels of nutrients are the primary cause 
of blue-green algal blooms. Blue-green algae can 
produce toxins that are harmful to humans and 
animals when they are swallowed, inhaled, or come 
into direct contact with the skin. Reactions are 
variable, depending on the length and type of contact. 
Common symptoms include irritated skin, flu-like 
symptoms and gastrointestinal illness resulting in 
vomiting, diarrhoea, fever and headache.

Recreational water quality monitoring

Recreation water quality monitoring is undertaken in 
accordance with the ACT Guidelines for Recreational 
Water Quality across a total of 17 sites in Lake 
Ginninderra, Lake Tuggeranong and the Murrumbidgee, 
Paddys and Molonglo rivers.17 Recreational water 
quality is also assessed at 10 sites in Lake Burley 
Griffin by the National Capital Authority.18 Although 
the ACT Government is not responsible for the 
management of Lake Burley Griffin, this data is 
included because of the important amenity and 
recreational value of the lake to Canberrans.

Water samples are taken weekly during the 
recreational swimming season (between 
approximately October to April) for enterococci 
and throughout the year for blue-green algae. If 
samples for enterococci and blue-green algae exceed 
guideline levels, then a resample is obtained and 
tested. If two consecutive samples exceed guideline 
levels, then the site is closed for primary contact. 
Reopening a recreational site after a closure requires 
two samples within guideline levels.

The ACT Recreational Water Guidelines were updated 
in October 2014 and the new exceedance levels 
were incorporated into monitoring from 2016–17. 
Due to this change, this report only includes data 
from 2016–17 onwards.

Results for enterococci monitoring over the 2016–17 
to 2018–19 period for are shown in Figure 30. The main 
trends are:

• nearly every monitored recreation site 
experienced closures due to the exceedance of 
enterococci guidelines.

• for lake recreation areas, Lake Ginninderra had 
the highest number of site closures for each year, 
although there were slight declines in enterococci 
closures over the reported period.19

• Lake Ginninderra is the only lake 
where enterococci is the main cause of 
recreation closures.

• Lake Burley Griffin had the lowest total 
enterococci closures for Canberra’s lakes.

• the Murrumbidgee River had a high number of 
site closures for enterococci, but this is likely a 
reflection of the greater number of sites monitored 
in comparison to other recreation areas.

• enterococci results for Paddys River are a concern 
with substantial periods of closures for the single 
site monitored, including for 20 weeks in 2017–18 
(the recreational swimming season is typically 
around 27 weeks), and

• all recreational closures for the Murrumbidgee 
River and Paddys River were due to enterococci.
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Figure 30:  
Total weeks of site closures due to exceedance of enterococci guidelines over the 
recreational season (october to April), 2016–17 to 2018–19. The number of sites 
monitored is shown for each recreation area.
data sourced from: ACT Health and the National Capital Authority.

Notes: Total closures are based on results for all monitored sites for each location. Closures for each site occur concurrently and 
so the data presented does not represent the actual period each location was closed to recreation over the swimming season.

Results for blue-green algae monitoring over 
the 2016–17 to 2018–19 period for are shown in 
Figure 31. The main trends are:

• the principal reason for recreation closures for 
Lake Tuggeranong and Lake Burley Griffin is 
blue-green algae.

• Lake Tuggeranong had the highest number of 
blue-green algae closures in 2016–17 and 2018–19, 
and Lake Burley Griffin for 2017–18.

• Lake Tuggeranong was closed for most of 
the 2018–19 recreational swim season due to 
severe blue-green algal blooms.

• There were no closures due to blue-green algae 
for Lake Burley Griffin in 2016–17, and

• the Molonglo River was the only river to have 
recreation closures due to blue-green algae.
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Figure 31:  
Total weeks of site closures for exceedance of cyanobacteria guidelines, 2016–17 
to 2018–19. The number of sites monitored is shown for each recreation area.
data sourced from: Transport Canberra and City Services and the National Capital Authority.

Notes: Total closures are based on results for all monitored sites for each location. Closures for each site occur concurrently and so 
the data presented does not represent the actual period each location was closed to recreation over the swimming season.

The high number of recreational site closures due 
to enterococci shows that urban and rural run-off is 
depositing high levels of this bacteria into the ACT’s 
lakes and waterways. To reduce the number and 
duration of closures, there needs to be improved 
run-off management and interception in urban areas, 
and the re-establishment of riparian vegetation in 
both urban and rural areas (see expert commentary: 
Water quality in the ACT).

Urban and rural run-off is also the main driver of 
recreation closures due to blue-green algae. Rainfall 
run-off transports high amounts of nutrients into 
lakes and other waterways enabling algal blooms to 
occur. Consequently, improved run-off management 
and interception is key to reducing algal blooms in 
Canberra’s lakes. However, the occurrence of algal 
blooms is also driven by climate factors such as 
extended dry periods and hotter temperatures. With 
these conditions set to increase as a result of climate 
change (see section 5.1: Climate change), reducing the 
amount of nutrients in waterways will be required to 
prevent longer and more frequent recreation closures 
in the future. The prevention of blue-green algae 
blooms will not only increase the amenity of the ACT’s 
lakes and waterways, but will also prevent potential 
impacts on aquatic ecosystems such as fish kills.

DATA GAPS
• Information is poor for groundwater resources 

and condition, including contamination.

• Little information exists on wetland health.

• Although current monitoring sites provide good 
coverage of the ACT’s urban areas, there needs 
to be more comprehensive monitoring for aquatic 
ecosystems in conservation and rural areas to 
provide a broader picture aquatic health across 
the region.

• More information is required on the impacts 
of the LMWQCC on aquatic ecosystems in the 
Murrumbidgee River, particularly with regard to 
nitrogen concentrations.
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reduction burns
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ACT State of the Environment  |  2019 Report

316

05
 IN

d
IC

AT
o

R
S

, C
o

N
d

IT
Io

N
 A

N
d

 T
R

e
N

d
S

 



ACT State of the Environment  |  2019 Report

Indicator assessment

Indicator Status Condition Trend data quality

F1: Area burnt in 
prescribed burns and 
bushfires

Since 2003, there have been no large bushfires in the 
ACT. The area of prescribed burns far exceeds that of 
bushfires, accounting for 94% of the total hectares burnt 
between 2004 to April 2019, and 96% between 2015 
to 2019. Prescribed burns are dominated by fuel reduction 
activities, with ecological and cultural burns responsible 
for only 2% of all burning activity between 2015 and 
April 2019. However, there is a growing recognition of the 
importance of fire for vegetation, biodiversity and cultural 
management in the ACT. Arson remains an issue for fire 
occurrence in the ACT, responsible for 45% of ignitions 
between 2004 and April 2019, compared to 16% for 
lightning and 10% for accidents.

Good    

High

F2: Fire risk Between 2014–15 and 2018–19, climate conditions led to 
an increase in the average and maximum Fire Danger Index 
(FDI). There was also an increase in the number of days with 
a very high Fire Danger Rating (FDR) from 11 days in 2014–
15 to 44 in 2018–2019. The 2018–19 fire season had the 
highest fire danger, with the greatest number of very high 
and high FDR days, and the highest maximum FDI. Climate 
change is expected to increase both average and severe FDI 
in the future. 

Fair    

High

Indicator assessment legend

Condition
 Good  =  Environmental condition is healthy across the ACT, oR pressure likely 

to have negligible impact on environmental condition/human health.

 Fair  =  Environmental condition is neither positive or negative and may be 
variable across the ACT, OR pressure likely to have limited impact on 
environmental condition/human health.

 Poor  =  Environmental condition is under significant stress, OR pressure likely 
to have significant impact on environmental condition/ human health.

 Unknown  =  Data is insufficient to make an assessment of status and trends.

 NA  =  Assessments of status, trends and data quality are not appropriate 
for the indicator.

Trend
	   Improving

	 	 	Deteriorating

	  Stable

	  Unclear

NA =   Assessments of status, trends 
and data quality are not 
appropriate for the indicator.

data quality
   High  = Adequate high-quality evidence and high level of consensus

   moderate  = Limited evidence or limited consensus

   Low  = Evidence and consensus too low to make an assessment

   NA  = Assessments of status, trends and data quality are not 
appropriate for the indicator.
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Key actions
That the ACT Government:

ACTION 1: increase ecological burning to improve the health and biodiversity of native vegetation 
communities, particularly for grasslands which require more frequent fire.

ACTION 2: increase cultural burning opportunities in partnership with Traditional Custodians and 
Murumbung Rangers.

ACTION 3: ensure ecosystem and biodiversity outcomes are considered before conducting fuel reduction 
burns so that ecologically appropriate burning is undertaken.

ACTION 4: in response to increasing fire danger in the ACT, ensure adequate resources are available to reduce 
the risk of fire impacting on bushfire-prone areas, environmental assets and sensitive ecosystems, 
and to improve suppression opportunities and effectiveness should a fire occur.

main findings
Area burnt long-term findings

Since the 2003 bushfires, which burnt an area of 164,000 
hectares, there have been no large bushfires in the ACT.

The annual area of vegetation burnt in bushfires 
since 2003 has mostly been under 100 hectares except 
for 591 hectares in 2004, 1,474 hectares in 2006, and 
443 hectares in 2018.

The area subject to prescribed burning in the ACT has 
far exceeded that of bushfires accounting for 94% of the 
45,000 hectares burnt between 2004 and April 2019.

Area burnt over the reporting period 
(2015 to 2019)

Over 13,000 hectares were burnt with prescribed 
burns responsible for 96% (12,540 hectares) of the 
total area burnt.

There were only two notable bushfires – the 204-hectare 
Pierces Creek fire in November 2018 caused by an 
abandoned vehicle being set alight in an act of arson; and 
the 200-hectare Potters Hill fire in Namadgi National Park 
in March 2018 caused by a prescribed burn re-ignition.

Fire ignition causes
Most fires in the ACT are deliberately lit. Between 2004 
and April 2019, arson accounted for 45% of all 
non-prescribed burn ignitions in the ACT, compared to 
16% for lightning and 10% associated with accidents.

Prescribed burns
Since 2009, fuel reduction burns accounted for 99% 
(around 31,500 hectares) of all prescribed burns in the ACT.

There is a growing recognition of the importance of fire 
for vegetation, biodiversity and cultural management 
in the ACT.

The period 2015 to April 2019 saw a large increase in 
ecological burning with 270 hectares treated. In addition, 
10 hectares were burnt for both cultural and ecological 
reasons (multiple purpose) and one hectare for cultural 
purposes only. However, ecological and cultural burns only 
accounted for 2% of all prescribed burns over the period.

Decisions on fuel reduction burns need to consider 
ecosystem and biodiversity requirements to ensure 
ecologically appropriate burning is undertaken.

It is important to develop and maintain a mosaic of 
burnt and unburnt fuels in strategic locations across 
the landscape to address both fuel management and 
biodiversity requirements.

Fire risk 2014–15 to 2018–19
The reporting period saw an increase in the average and 
maximum Fire Danger Index (FDI), showing a growing 
trend in potentially more severe fires if they were 
to occur. Increased FDI also indicates an increasing 
potential difficulty in fire suppression in the ACT.

The 2018–19 fire season produced the greatest number 
of very high and high Fire Danger Ratings (FDR) days, 
and the highest maximum FDI.

The number of days with a very high FDR increased from 
11 days in 2014–15 to 44 in 2018–19.

The highest FDR over the period was severe, occurring 
on 11 days, including 4 days in 2016–17 and 3 days 
in 2018–19. The highest forecast FDI in the period was 
73 in February 2019.

Climate change is expected to increase both average 
and severe FDI in the future.
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INTRODUCTION

1  Emergency Services Agency, 2019, Strategic Bushfire Management Plan 2019–2024, ACT Government, Canberra.

This section provides an assessment 
of the occurrence of fire in the ACT 
including prescribed burns and bushfires. 
The occurrence of fire and its impacts 
is also discussed in sections 5.1 Climate 
change, 5.3 Air, 5.4 Land, 5.5 Biodiversity, 
and 5.6 Water.

The following indicators are assessed:

• F1: Area burnt in prescribed burns 
and bushfires

• F2: Fire risk

The ACT has a high risk of bushfires with large areas 
of forest in the Namadgi National Park, Tidbinbilla 
Reserve and the Lower Cotter Catchment. This 
risk extends to the Canberra urban area which is 
characterised by a mosaic of suburbs and bordering 
bushland, grassland and forests of the Canberra 
Nature Park.

Fires are a natural occurrence in the Australian 
landscape, necessary to maintain the health of 
many native species and ecosystems. The ACT 
landscape has evolved with fire and Aboriginal people 
developed a sophisticated understanding and use 
of fire to manage land and resources and reduce 
bushfire risk.1 More information on the importance 
of fire to Aboriginal culture in the ACT, including 
cultural burning for land, biodiversity and heritage 
management, is in Chapter 2 Ngunnawal Country.

Bushfires can have devastating impacts on 
biodiversity, as well as human settlements and 
the natural resources communities depend on. 
Such impacts are mainly the result of changes in 
fire occurrence and severity. Increased human 
sources of ignition, the suppression of natural 
fire to protect human life and assets, and 
prescribed burning practices for the management 
of fuel loads can change the natural fire regimes 
required for biodiversity and ecosystem health. In 
addition, increased periods of drought and higher 
temperatures have increased the risk of more 
frequent and severe fires.

Changes to natural fire regimes and the increasing 
risk of fire occurrence have many potential social, 
environmental and economic impacts, such as:

• increased occurrence of severe bushfires pose 
significant risks to human health through death 
and injury, and smoke pollution.

• increased property and infrastructure loss, both 
in rural locations and Canberra’s suburbs in 
bushfire-prone areas.

• changes to ecologically appropriate natural fire 
regimes can have significant impacts on the 
composition of vegetation communities and the 
ecosystems they support.

• post-fire rainfall and runoff can degrade water 
quality affecting aquatic health and biodiversity.

• degraded water quality in catchments and water 
storages, leading to increased treatment costs for 
water supply.

• reduction in streamflow and inflows to water 
storages due to the increased uptake of water for 
plant regeneration.

• loss of important heritage, particularly Aboriginal 
heritage sites, historic sites in rural areas, and 
damage to landscapes.

• loss of agricultural buildings and infrastructure, 
crops and animals, and plantation forests, and

• smoke from both bushfires and controlled burns 
increase air pollution, especially particulate 
matter and summer smog, which is particularly 
significant for those with asthma and chronic 
lung disease.
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Increasing bushfire risk in 
the ACT
Climate change is increasing the risk from bushfires 
in the ACT. Higher average temperatures, reductions 
in rainfall, and increased occurrence of severe 
events such as heatwaves and storms (see section 
5.1 Climate change) have led to more days of elevated 
fire danger conditions and longer and more severe 
bushfire seasons in the ACT.

Typically, the ACT bushfire season occurs from the 
beginning of October until the end of March the 
following year. However, climate conditions in the 
ACT are leading to extensions of the fire season. For 
example, in 2018–19 the bushfire season commenced 
in September and was extended to the end of April 
in response to climate conditions, the longest fire 
season since 2003.

The growth in the ACT’s population and extension of 
urban areas also increases the risk of fire impacting 
on people and property. Having more people living 
close to grassland, nature parks or other areas of 
vegetation means more houses and people within 
bushfire-prone areas.2

2  Emergency Services Agency, 2019, Strategic Bushfire Management Plan 2019–2024, ACT Government, Canberra.

Prescribed burning
Prescribed burns are mainly used to reduce fuel 
loads (surface litter, bark and understorey shrubs). 
The objective is to reduce the risk of bushfires and 
potential impacts on people, property, infrastructure, 
ecosystems and environmental assets such as water 
catchments. Reduced fuel loads may also improve 
the effectiveness of fire-suppression activities during 
bushfire events. Fire-sensitive ecosystems and those 
still recovering from bushfires are generally excluded 
from fuel reduction burning.

Ecological burns are undertaken to improve the 
condition of ecosystems and biodiversity. Ecological 
burns vary in size, frequency and patchiness to 
meet biodiversity and ecological outcomes. This is 
important where species and ecosystems depend on 
fire for regeneration and regrowth (see case studies: 
Grassland Earless Dragon and Grassland restoration 
in section 5.5 Biodiversity). Some fuel reduction 
burns can also have ecological outcomes, for example 
where vegetation communities are not exposed to 
fire for extended periods and are outside of their 
ecologically appropriate natural fire regimes.

Cultural burns are also undertaken in the ACT. 
The need for cultural burns is determined by 
Traditional Custodians and Murumbung Rangers 
to meet cultural objectives for specific locations. 
The burns are conducted in consultation with 
Traditional Custodians.

It is important that fuel reduction burns consider 
ecosystem and biodiversity requirements to ensure 
ecologically appropriate burning is undertaken. 
However, this can be difficult where property 
and asset protection is the main purpose of 
fuel reduction.

The delivery of the prescribed burn program in 
the ACT is always limited by seasonal and climatic 
conditions. Increased temperatures and reduced 
rainfall in the ACT are making it more difficult to 
undertake burning activities, particularly in late 
autumn and spring. The current climate has not only 
reduced the period suitable for prescribed burns, but 
has also increased the likelihood of unpredictable 
weather occurring that may impact prescribed burns 
already underway.

In addition to prescribed burning, the ACT 
Government undertakes a range of fuel reduction 
activities including slashing and mowing, grazing and 
the physical removal of fuels.
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DATA TRENDS
F1: Area burnt in prescribed 
burns and bushfires
Since the devastating 2003 bushfires, which burnt an 
area of 164,000 hectares, there have been no large 
bushfires in the ACT (Figure 1). The annual area of 
vegetation burnt in bushfires since 2003 has mostly 
been under 100 hectares except for 591 hectares 
in 2004, 1,474 hectares in 2006, and 443 hectares 
in 2018. Since 2003, the area subject to prescribed 

burning has far exceeded that of bushfires, 
accounting for 94% of the 45,000 hectares burnt 
between 2004 and April 2019.

During the reporting period (2015 to 2019), over 
13,000 hectares were burnt in total with prescribed 
burns responsible for 96% (12,540 hectares) of the 
total area burnt (Figures 1 and 2). Bushfires burnt 
around 530 hectares with most fires burning only 
small areas, with two exceptions: the 204-hectare 
Pierces Creek fire in November 2018, caused by an 
abandoned vehicle being set alight in an act of arson; 
and a fire in Namadgi National Park in March 2018, 
caused by a prescribed burn re-ignition which burnt 
around 200 hectares.
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Figure 1:  
Area of prescribed burns and bushfires in the ACT, 2003 to April 2019.
data sourced from: Environment, Planning and Sustainable Development Directorate.

Note: Bushfires include all non-prescribed fire in any vegetation type.
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Figure 2:  
Area of prescribed fires and bushfires in the ACT, 2015 to April 2019.
Data sourced from: Environment, Planning and Sustainable Development Directorate.

Note: Bushfires include all non-prescribed fire in any vegetation type.
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Prescribed burning

3  2009 is the first year of available data for ecological/cultural burns.

The vast majority of prescribed burns in the ACT are 
undertaken for fuel reduction purposes (Figure 3). 
Between 2009 and April 2019, fuel reduction burns 
accounted for 99% (around 31,500 hectares) of all 
prescribed burns in the ACT.3

Ecological and cultural burning has increased in the 
ACT (Figure 4). The period 2015 to April 2019 saw a 

large growth in ecological burning with 270 hectares 
treated, although this only accounted for 2% of all 
prescribed burns. In addition, 10 hectares were burnt 
for both cultural and ecological reasons (multiple 
purpose) and one hectare for cultural purposes 
only. These results demonstrate the ACT’s growing 
recognition of the importance of fire for vegetation, 
biodiversity and cultural management.
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Figure 3:  
Area of prescribed burns by purpose in the ACT, 2009 to April 2019.
data sourced from: Environment, Planning and Sustainable Development Directorate.

Note: 2009 represents the first year of available data for ecological/cultural burns.
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Figure 4:  
Area of ecological and cultural prescribed burns in the ACT, 2009 to April 2019.
data sourced from: Environment, Planning and Sustainable Development Directorate.

Note: 2009 represents the first year of available data for ecological/cultural burns.

Cultural burning. Source: OCSE.
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Causes of bushfires

4  Emergency Services Agency, 2019, Strategic Bushfire Management Plan 2019–2024, ACT Government, Canberra.

Bushfires are started by natural causes such as 
lightning, and by human causes. Human-caused 
ignitions include deliberate acts such as arson and 
illegal burning-off, as well as through accidents 
or careless acts. They also include ignitions from 
power lines, motor vehicles, campfires, motor vehicle 
accidents and sparks from machinery.

Between 2004 and April 2019, arson accounted for 
45% of all non-prescribed burn ignitions in the ACT, 
compared to 16% for lightning and 10% for accidents 
(Figure 5). These results show that most fires in the 
ACT are deliberately lit. For many fires, however, the 
cause cannot be ascertained with unknown ignition 
source fires accounting for nearly 30% of the total 
fires recorded between 2004 and April 2019.

Accident
(10%)

Arson
(45%)

Lightning
(16%)

Unknown
(29%)

Figure 5:  
Ignition sources for all ACT bushfires, 2004 to April 2019.
data sourced from: Environment, Planning and Sustainable Development Directorate

Note: Bushfires include all non-prescribed fire in any vegetation type. Unknown/other includes one prescribed burn re-ignite in 2018.

F2: Fire risk
The Fire Danger Index (FDI) assesses the potential 
severity of bushfire occurrence given the predicted 
conditions. The FDI reflects the difficulty of 
suppression should a fire occur, and also the risk 
to community, property and landscape. FDI is 
determined by the Bureau of Meteorology based 
on forecast air temperature, relative humidity and 
wind speed, along with drought conditions and soil 
moisture levels. It should be noted that FDI does not 
reflect the observed conditions on the day, which 
may differ from those forecasted. The FDI is used to 
determine the Fire Danger Rating which provides a 
simplified indication of potential fire consequences 
(Table 1).

The FDI expresses bushfire potential using a 
number scale. An FDI of 1 means a very low risk of 
fire occurring and that it will be easy to control; an 
FDI of 100 means that fires will have the potential 
to be so severe that control is virtually impossible. 
Elevated fire danger conditions (severe, extreme 
or catastrophic) occur when the FDI is greater than 
50. Days of elevated fire danger conditions are not 
common in the ACT, averaging less than three days a 
year, usually in January.4 However, climate change is 
expected to increase both average and severe FDI in 
the future.
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Table 1:  
Fire danger Index scores and Fire danger 
Ratings used for fire risk in the ACT

Fire danger Index range Fire danger Rating

100 – 1,000 6 Catastrophic

75 – 99 5 extreme

50 – 74 4 Severe

25 – 49 3 very High

12 – 24 2 High

0 – 11 1 Low–moderate

data sourced from: Environment, Planning and Sustainable 
Development Directorate

Over the 2014–15 to 2018–19 period, the average and 
maximum FDIs have increased (Figure 6). Whilst this 
timeframe is too short to suggest an ongoing trend, 
it does show a growing fire danger in the ACT over the 
period. The 2018–19 fire season had the highest fire 
danger over the reporting period, with the greatest 
number of very high and high days, and the highest 
maximum FDI.

The data also shows that:

• the number of days with a very high FDR showed 
the greatest increase over the period, from 11 days 
in 2014–15 to 44 in 2018–19.

• the highest FDR over the period was severe, 
occurring on 11 days including 4 days in 2016–17 
and 3 days in 2018–19; extreme and catastrophic 
ratings were not forecast.

• the highest forecast FDI in the period was 
73, occurring in February 2019, followed by 
72 in January 2019, and 63 occurring in both 
February 2018 and January 2017, and

• days of high, very high and severe FDR occur most 
often in January (104 days), followed by December 
(93 days).
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Figure 6:  
Number of days in Fire danger Rating categories, and average and maximum 
Fire danger Index scores in the ACT, 2014–15 to 2018–19.
data sourced from: Environment, Planning and Sustainable Development Directorate.

Note: Only includes data from each fire season which is between 1 October and 30 April, except for 2018–19 which commenced on 
1 September.
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CASE STUDY
DEVELOPING A RESIDUAL RISK APPROACH TO FIRE MANAGEMENT IN THE ACT
Source: environment, Planning and Sustainable development directorate

The ACT Government is developing a new residual risk 
approach to inform bushfire management. Residual 
risk describes the amount of bushfire risk which 
remains after bushfires and prescribed burning 
activities have reduced fuel loads. The approach 
not only informs managers where fuel management 
activities will have the greatest effect in reducing 
risk to life, property and the environment, but also 
enables assessments of the effectiveness of fuel 
reduction activities already undertaken.

Residual risk is assessed using computer modelling 
to generate bushfire simulations across the entire 
ACT and surrounding areas of NSW. These simulations 
estimate fire behaviour and are based on fuel 
load changes following prescribed burning and 
previous bushfires. The potential impacts on life and 
property that remain after fuel reduction is called 
the residual risk. If residual risk is 100%, there has 
been no fire in the landscape and no fuel reduction 

activities undertaken. This results in a maximum 
risk of potential fire impacts on life and property. If 
residual risk is at 50%, the potential risk is reduced 
by about half.

Whilst it is not possible to completely remove all 
bushfire risk, the ACT’s fuel management program 
is focused on maintaining a residual risk of between 
30% and 50%.

Results for residual risk modelling are shown in 
Figure 7. The 2003 bushfires reduced the residual risk 
in the ACT from 85% to 11%. However, as vegetation 
recovers and fuel loads increase, so does the 
residual risk. Since the 2003 fires, prescribed burning 
activities to reduce fuel loads, in both ACT and NSW, 
have kept the residual risk to below 35%, well within 
the ACT residual risk target. Based on modelling 
outcomes, if there is no fuel reduction, residual risk is 
estimated to increase to over 60% by 2030.
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Figure 7:  
Fire residual risk and ACT region prescribed burns and bushfires, 2002 to 2018.
data sourced from: Environment, Planning and Sustainable Development Directorate.
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INTRODUCTION

1 Althaus, C., P. Bridgman and G. Davis, 2013, The Australian Policy Handbook, Allen and Unwin, Sydney. 
2 In this reporting period:

• a review was conducted of the Climate Change Action Plan 2 Implementation Plan 
• two separate independent audits have been undertaken into the operations of the Environment Protection and Biodiversity 

Act 1999 (EPBC Act) for strategic assessments associated with developments and Matters of National Environmental 
Significance in Gungahlin and the Molonglo Valley 

• a report on the Lower Cotter Catchment restoration works (after 2003) has been presented to the government 
• a report was provided on the status of the ACT plastic shopping bag ban 
• issues papers have been developed on 

– climate change and sport, and 
– the growing interest in the circular economy, and

• submissions have been made on other discrete matters, all of which are on the OCSE website. 
3 Cited in Marks, K., 2016, ‘New power new realities’, Griffith Review: Imagining the Future, 52: 66.
4 Cited in Marks, K., 2016, ‘New power new realities’, Griffith Review: Imagining the Future, 52: 67.

‘Policies are theories of the world: some 
flourish while others wither. The better 
the designed the theory, the more tested 
its assumptions, the greater the chance 
of success. Process helps with design 
and more rigorous testing, but it does 
not substitute for substance.’1

State of the Environment reports routinely 
examine government responses to environmental 
sustainability issues.

Since the publication of the ACT’s State of the 
Environment 2015 report, OCSE annual reports have 
tracked the status of recommendations and the ACT 
Government has been provided with other reports 
and policy recommendations.2

Policy complexity – environment and sustainability
ACT environment policy is complex: it provides 
opportunities for leadership and change management.

The former Minister for Climate Change in the 
ACT, Simon Corbell, observed that sub-national 
governments had the policy levers to drive 
change on decarbonisation.

‘We control energy policy, we control 
building policy, we control transport policy 
and service provision’.3

Climate scientist Professor Will Steffen 
(The Australian National University) has called 
for ‘stretch’ goals suggesting that policy which 
supports decarbonisation should be used to 
‘build a better society’.4

Environmental policy works across complex systems 
from biodiversity to climate change and energy. It 
has to be responsive to the motivational complexity 
of the community and to the pragmatic concerns 
of business. Governance is not simple as many 
portfolios have an interest in environmental issues. 
Those who advise on environmental policy come from 
different disciplinary perspectives. Academics have 
routinely called for a ‘systems theory’ approach to 
environmental policy development. The SDGs reflect 
this approach in international contexts.

Government, administrators, scientists, other 
researchers, and the community, need to navigate 
this complexity in times of significant change 
and challenge, and government leadership is 
critical. In the ACT the community is interested 
and active, and wants to be consulted on policy 
development and implementation. This raises 
consultation and communication challenges for 
cross-portfolio responsibilities.
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THe INTeRLINKed NATURe oF eNvIRoNmeNTAL PoLICy IN THe ACT

Canberra’s Living Infrastructure Plan: Cooling the City (2019) is relevant to water, climate change, 
biodiversity, community and landscape resilience, urban planning, design and development. Biodiversity 
protection is impacted by cross-jurisdictional administrative questions on development, water 
provisioning, feral species and threatened species action plans. Climate change policy is expected to 
deliver on energy, as well as social equity concerns, housing and transport, to promote environmental, 
economic and social co-benefits. In respect of human settlements, the ACT’s waste policy needs to 
address dumping and economic concerns like variable regional fee structures.

In this sector the ACT Government has worked with NSW to establish the Container Deposit legislation 
which was a complex legislative challenge affected by environmental and economic considerations.5 
Waste management questions range from outer ministry concerns like rubbish collection to Treasury 
interests such as designing a circular economy in line with national government waste policy. Transport 
and pollen levels impact air quality and health, and solutions will differ and invoke different government, 
research, and operational contributions, from the EPA and the Health Directorate. Water policy responds 
to drinking water requirements and other household uses, as well as stormwater management and the 
promotion of water-sensitive urban design which is good for biodiversity outcomes and reducing the 
urban heat island effect. These policies respond to both climate change and city development concerns.

5 Independent Competition and Regulatory Commission, 2019, Final Report: Container Deposit Scheme Price Monitoring, Report 
no. 10, found at https://www.icrc.act.gov.au/__data/assets/pdf_file/0020/1407602/Container-Deposit-Scheme-Price-Monitori
ng-Final-Report.pdf, accessed 29 October 2019.

6 Productivity Commission, 2009, Strengthening Evidence-based Policy in the Australian Federation, Canberra, found at https://
www.pc.gov.au/research/supporting/strengthening-evidence/roundtable-proceedings-volume2.pdf, accessed 29 October 2019.

7 Funfgeld, H. and D. McEvoy, 2013, Policy Brief: Framing Climate Change Adaptation in Policy Development and Implementation, 
Victorian Centre for Climate Change Adaptation Research, found at http://www.vcccar.org.au/sites/default/files/publications/
Framing%20adaptation%20policy%20brief%20August%202013.pdf, accessed 29 October 2019; Hussey, K. et al., 2013, 
Statutory Frameworks, Institutions and Policy Processes for Climate Adaptation, National Climate Change Adaptation Research 
Facility, ANU, found at https://openresearch-repository.anu.edu.au/bitstream/1885/65488/2/01_Hussey_Statutory_
frameworks%2C_2013.pdf, accessed 29 October 2019.

Solutions to environmental issues will be both 
operational and strategic. Implementation plans 
might be in place but evaluating success or 
failure can be problematic for a range of reasons. 
Reductionism is not the way to manage environmental 
complexity, even though environmental policy will 
always involve a level of administrative separation.

To be effective environmental policy will need to set 
clear objectives: be evidence based, transparent and 
accountable, subject to critical review and community 
input, and respond strategically.6 A multiplicity 
of policy interventions at the meta, conceptual or 
operational level will always be necessary.7 In the 

ACT environmental policy addresses change and 
embraces adaptive management. It also provides 
clarity and stability. Different from other sub-national 
jurisdictions, the ACT Government has as a major 
focus of its environment policy the interface 
between the environment and the city. In general, 
the ACT Government has mature and functioning 
environmental policy in place. Leadership has been 
shown on policy that addresses climate change, water, 
waste, biodiversity, and community engagement, 
where best practice methods such as ‘deliberative 
democracy’ are being tested. Policy integration 
continues to test resolve, and evolve and mature.
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Policy clarity and stability

8 2017–18 Minister’s Annual Report Under the Climate Change and Greenhouse Gas Reduction Act 2010, ACT Government, Canberra, 
found at https://www.environment.act.gov.au/__data/assets/pdf_file/0012/1296597/2017-18-Ministers-Annual-Report-under-t
he-Climate-Change-and-Greenhouse-Gas-Reduction-Act-2010.pdf, accessed 29 October 2019.

9 Macdonald-Smith, A., 25 October 2019, ‘Short-term Energy Fixes Don’t Help: Origin CEO’, Financial Review, found at https://www.
afr.com/companies/energy/short-term-energy-fixes-don-t-help-origin-ceo-20191025-p5346y, accessed 29 October 2019.

10 Other businesses with energy interests in the ACT include FRV (Royalla Solar Farm), Windlab (Coonooer Bridge Wind Farm) and 
Reposit Power (battery storage); the remit continues to grow.

Policy clarity and stability is important to 
successful outcomes.

For example, in the ACT the response to climate 
change and the energy needs of the community has 
been legislated, regulated, supported by policy and 
then scrutinised and assessed. Implementation has 
involved community consultation. Outcomes have 
been informed by feedback and are subject to revision. 

Advancing accountability and transparency, the ACT 
Minister for Climate Change is required by statute to 
provide a formal report on emissions outcomes.8

Recognition of the need for certainty in energy 
policy is evident across the business, education and 
government sectors. For example, the CEO of Origin 
Energy recently called for clarity at the federal level 
because without it investment stalls.9

CASE STUDY
NEOEN AND THE ACT

Hornsdale Wind Farm, South Australia. Source: https://hornsdalewindfarm.com.au/

The ACT’s policy clarity on energy and climate change 
has seen the Territory celebrated as a leader by 
businesses such as NEOEN.10

NEOEN set up its office in Canberra and remained 
while federal policy vacillated. NEOEN continued 
to invest and expanded its operations to other 
jurisdictions as a direct consequence of ACT 
Government leadership and policy stability.

NEOEN won contracts through the ACT’s large-scale 
wind reverse-auction and has established its 
Asia Pacific headquarters in the Territory. In 2015 
NEOEN’s Hornsdale Wind Farm achieved Australia’s 
lowest contract price for renewables at $77 per 
megawatt hour.

As well as committing to operate the Hornsdale 
facility from its Canberra-based Asia-Pacific 
Wind Development and Asset Management 

Office, NEOEN and Megawatt Capital provided a 
$12 million investment to the ACT Government’s 
Renewable Energy Innovation Fund, which supplies 
a comprehensive package of funding in support of 
Canberra-based renewable energy business and 
attracts new ventures to the Territory.

A successful partnership with Canberra Institute 
of Technology (CIT) has enabled Canberra to deliver 
best-practice training to the national renewables 
industry. The CIT Renewable Energy Skills Centre 
offers courses accredited by the Global Wind 
Organisation for large-scale wind energy training. 
As renewables become more widely adopted, there 
is greater demand for trained staff to service the 
industry. CIT has taken the lead in preparing local 
and international multi-skilled graduates who are 
job-ready. CIT training has been undertaken by 45 
students from across Australia and around the globe.
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Policy innovation in changing times

11 OCSE, 2017, OCSE Implementation Status Report on ACT Government’s Climate Change Policy, found at http://www.
environmentcommissioner.act.gov.au/__data/assets/pdf_file/0018/1116324/CSE-ISR-Report-Aug2017_FA_AccPDF_c2.pdf, 
accessed 18 November 2019.

12 Found at https://www.environment.act.gov.au/__data/assets/pdf_file/0004/1135876/20171019-Letter-from-ACT-Climate-Change-Cou
ncil-to-Minister-Rattenbury-interim-targets.pdf accessed 13 October 2019. See Steffen W. et al, 2016, Land Carbon: No Substitute for 
Action on Fossil Fuels, Climate Council of Australia, found at https://www.climatecouncil.org.au/resources/land-carbon-report/ and 
https://www.climatecouncil.org.au/uploads/aadc6ea123523a46102e2be45bfcedc8.pdf,accessed 31 October 2019. 

Reflecting the need for innovation in times of 
transformation, the ACT Government has continued 
to fund and promote innovation through technology 
hubs, research funding, skills development, and 

innovative implementation strategies which even 
extend to reconsidering the economic propositions 
which underpin change.

INNovATIoN ANd INFRASTRUCTURe

 

CIT sustainability precinct. Source: OCSE

The ACT Government has provided technical 
back-up in support of its energy and climate 
policy by providing educational infrastructure. 
The sustainability precinct at CIT is a good 
example of the role government can play in 
innovation. Policy interventions also work 
to support business innovation through the 
Canberra Innovation Network.

The social cost of carbon – rejection of the use 
of offsets in respect of emissions.

In the OCSE review of the ACT 
Government’s 2012 Action Plan, AP2: A New 
Climate Change Strategy and Action Plan for 
the Australian Capital Territory, the use of 
offsets to achieve zero net emissions by 2045 

was considered; the ACT Government was 
urged to consult the community and experts 
before adopting an offsets policy to address 
emissions.11 Scientists of the ACT Climate 
Change Council have consistently argued for 
the rejection of the use of offsets to meet 
emissions targets.12 In its Climate Change 
Strategy 2019–25 the ACT Government has 
rejected the use of carbon offsets to achieve 
net zero emissions by 2045.

The ACT Government will invest an interim 
price of $20 per tonne of emissions from 
government operations into measures to 
meet the Zero Emissions Government target 
from 2020–21 and arrange for an independent 
body to develop a social cost of carbon (SCC).
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This is an ambitious key priority in the 
Strategy. Assessments of SCC require a 
careful calibration of ‘cost’, and damages 
associated with emissions have been difficult 
to estimate. For example, it is difficult to 
completely attribute the cost of respiratory 
disease with absolute certainty; assessment 
of the implications of heat and precipitation 
extremes can be complex; and the rising value 
of ecosystems due to increased ‘scarcity’ 
are difficult to determine. It is also difficult 
to factor in adaptation.13 Some argue that 
such challenges should only increase the 
desire to establish a SCC to better inform 
policy,14 and guidance can be found in the 
Obama administration’s establishment of an 
Interagency Working Group on the Social Cost 
of Greenhouse Gases (IWG 2009–2017).15 The 
ACT Government’s commitment to exploring 
the use of a SCC is ambitious and leading-edge 
policy innovation.

13 Institute for Policy Integrity, New York University School of Law, 2019, A Lower Bound: Why the Social Cost of Carbon Does Not 
Capture Critical Climate Damages and What That Means for Policymakers, found at https://policyintegrity.org/files/publications/
Lower_Bound_Issue_Brief.pdf, accessed 31 October 2019.

14 Pindyck, R.S., 2013, ‘Climate Change Policy: What Do the Models Tell Us?’, National Bureau of Economic Research Working Paper, 
Boston, found at https://www.nber.org/papers/w19244.pdf, accessed 31 October 2019.

15 For the history of SCC in the USA, see Laity, J., 2017, ‘Federal Actions on Valuing Climate Impacts’, NAS Public Symposium on Updating 
the Social Cost of Carbon and Valuing Climate Damages, found at http://sites.nationalacademies.org/cs/groups/dbassesite/
documents/webpage/dbasse_180945.pdf, accessed 31 October 2019. For a discussion about the SCC see, Shelanski, H. and Obstfeld, 
M., 2 July 2015, Estimating the Benefits from Carbon Dioxide Emission Reductions, White House Blog, Washington, found at https://
obamawhitehouse.archives.gov/blog/2015/07/02/estimating-benefits-carbon-dioxide-emissions-reductions, accessed 31 October 
2019; Interagency Working Group on Social Cost of Carbon, United States Government, 2015, Response to Comments: Social Cost of 
Carbon for Regulatory Impact Analysis Under Executive Order 12866 , found at https://obamawhitehouse.archives.gov/sites/default/
files/omb/inforeg/scc-response-to-comments-final-july-2015.pdf, accessed 31 October 2019.

 Also see Paul, I., P. Howard, and J. A. Schwartz, 2017, The Social Cost of Greenhouse Gases and State Policy. A Frequently Asked Questions 
Guide, Institute for Policy Integrity, New York University School of Law, found at https://policyintegrity.org/files/publications/SCC_
State_Guidance.pdf, accessed 31 October 2019. States in the USA that are using the SCC in their calculations of the otherwise hidden 
costs of emissions include California, Colorado, Illinois, Maine, Maryland, Washington, Minnesota, Nevada, New Jersey, New York. 
Note that on 28 March 2017, President Trump rescinded the Obama administration’s calculation of the SCC, requiring calculations to 
be redone and ordering the use of procedures from 2003 when developing regulations. See Revkin, A., 24 August 2017, ‘Trump’s Attack 
on Social Cost of Carbon Could End Up Hurting his Fossil Fuel Push’, ProPublica, found at https://www.sciencemag.org/news/2017/08/
trump-s-attack-social-cost-carbon-could-end-hurting-his-fossil-fuel-push, accessed 31 October 2019; Environmental Defense Fund 
blog, ‘The True Cost of Carbon Pollution’, found at https://www.edf.org/true-cost-carbon-pollution, accessed 24 September 2019.
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Policy integration, continuity and maturity across sectors

16 Actsmart Schools is an EPSDD-based program and is the primary method in which in-school sustainability initiatives are 
developed and delivered. 

17 Commentary provided by the Education Directorate: This SDG interrogates the number of countries that have integrated 
mitigation, adaptation, impact reduction and early warning into primary, secondary and tertiary curricula.

18 Measures the extent to which (i) global citizenship education, and (ii) education for sustainable development, including gender 
equality and human rights, is mainstreamed at all levels in (a) national education policies, (b) curricula, (c) teacher education and 
(d) student assessment.

In the complex policy arena of environmental 
sustainability, integration is a significant 
challenge and the ability to work across portfolios 
is important both for everyday initiates and 
transformative change.

Sound examples of integration for sustainable 
outcomes in the ACT include the collaboration of 

Actsmart and EPSDD and the Education Directorate, 
which have been partnering effectively with school 
communities for years to deliver sustainable schools 
programs. With the Education Directorate, the 
EPSDD’s Actsmart Schools supports civics through 
the Parliament of Youth on Sustainability and 
the 2019 ACT Schools Constitutional Convention.

ACTSmART, ePSdd ANd THe edUCATIoN dIReCToRATe – SUSTAINABLe SCHooLS ANd CIvICS

Farrer Primary School students in the school’s vegetable patch. Source: Farrer Primary School website.

Since the State of the Environment 2015 
report, the EPSDD has continued to deliver 
the Actsmart Schools program.16 There are 
currently 21 schools in the ACT accredited 
as ‘5 star’ schools, covering the five focus 
areas of waste, energy, water, school 
grounds and biodiversity, and curriculum. The 
program is delivered across government and 
non-government schools and 100% of primary 
and high schools and colleges have signed up.

The program provides sustainability 
education for students (and their families), 
professional development opportunities 
for teachers, and resources to deliver the 
Australian Curriculum’s Sustainability Cross 
Curriculum Priority. The Education Directorate 
is committed to promoting the United Nations 
Sustainable Development Goals (SDGs) 
13.3.1,17 4.7.1 and 12.8.1.18

In 2018, Actsmart Schools hosted the first 
Actsmart School Sustainability Awards. The 
Actsmart schools program provides support, 
demonstrations, ‘challenges’, practical guides, 
forums and conferences, active travel advice, 
and resources to manage energy and reduce 
emissions. It also awards best practice and 
celebrates its teaching champions. An example 
of the success of this collaboration is Farrer 
Primary School, where an environmental 
centre has been established.

The Farrer school community is both learning 
from and teaching young people about food, 
waste, composting, animal husbandry, 
entomology (there is a ‘resident’ entomologist), 
sustainable gardening, collaborations, and 
the importance of group and individual action 
through the Green Team and Kids Teaching 
Kids. The school community is raising funds 
and contributing ideas and labour (the 
‘Monday Parents’).
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Policy and research – the science policy interface

19 Jorgenson, B. et al., 2014, Final report: Facilitating the Use of Research in Policy Development and Implementation, Victorian Centre for 
Climate Change Adaptation Research (VCCCAR) , found at http://www.vcccar.org.au/sites/default/files/publications/Facilitating%20
the%20use%20of%20research%20in%20policy%20development%20and%20implementation.pdf, accessed on 26 October 2019. 

20 2010 ACT Kangaroo Management Plan, ACT Government, Canberra, found at https://www.environment.act.gov.au/__data/
assets/pdf_file/0020/902423/Kangaroo_Management_Plan_complete_for_web.pdf accessed on 29 October 2019; 2017 Nature 
Conservation (Eastern Grey Kangaroo) Controlled Native Species Management Plan, ACT Government, Canberra, found at 
https://www.legislation.act.gov.au/di/2017-37/default.asp, accessed 20 October 2019.

21 https://www.legislation.act.gov.au/View/ni/2018-141/current/PDF/2018-141.PDF, accessed 20 October 2019.
22 http://www.legislation.act.gov.au/ni/2017-224/default.asp, accessed 29 October 2019.

In environmental policy settings the challenges 
associated with the science–policy interface have 
been the subject of decades of critical scrutiny.19 
In relation to biodiversity policy, the benefits of 
certainty and stability have to blend with the 
operational and research needs to continuously 
monitor and evaluate – and be actively responsive, 
flexible and adaptive to inform, monitor, evaluate, 
and address change and ‘shocks’.

In the ACT many environmental policies link academic 
research, operational efforts, and administrative 
requirements. Important management plans and 
strategies have been caucused, designed, reviewed, 
updated, and discussed with and informed by citizen 
scientists and NGOs.

SCIeNCe ANd PoLICy INTeGRATIoN: KANGARooS – CoNTRoLLed NATIve SPeCIeS 
mANAGemeNT PLANS (2010 ANd 2017)

Kangaroo numbers were first described as a problem by Commissioner Maxine Cooper in 2009 who 
recommended a management strategy. Since that time adaptive management, predicated on scientific 
monitoring and evaluation has informed the ACT Government policy response and the kangaroo has been 
declared a ‘controlled native species’ under the Nature Conservation Act 2014.

The ACT’s Conservator of Flora and Fauna has developed and released two management plans in respect 
of populations of the Eastern Grey Kangaroo (2010 and 2017).20 Community consultation informed 
the 2017 Plan. Two notifiable instruments regulate management:

• Nature Conservation (Eastern Grey Kangaroo) Conservation Culling Calculator 201821

• Nature Conservation (Eastern Grey Kangaroo) Rural Culling Calculator22

Scientific research informs the program and adaptive management methodologies are used. 
Environmental grazing pressures have been considered. The Conservator of Flora and Fauna implements 
the plans, oversees monitoring and grants the necessary licences.
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Policy and the community
Community engagement can bring environmental 
concerns into sharp relief and assist with resolution. 
Citizen science is critical to monitoring in the ACT and 
community knowledge feeds into policy development 
across the spectrum.

CommUNITy CoNSULTATIoN

In 2012 the ACT’s Social Compact promoted citizen participation and the relationship between 
government and the community.

In 2018, 54 members of the ACT’s Citizen’s Forum were invited to reflect on what constituted a ‘better 
suburb’. The Better Suburbs Statement 2030 was the outcome. Lakes, ponds and wetlands were ranked 
most urgent. Tree canopy and waste were considered the second most urgent issues. Canberra’s Living 
Infrastructure Plan: Cooling the City (2019) responds to those concerns.

In 2019 the ACT Government produced the Whole of Government Communications and Engagement Plan 
which focuses on environment, land and planning, and transport. The ACT web portal YourSay routinely 
invites comment. The ACT Community Panel builds on this with community surveys. Deliberative 
democracy has been trialled. The Minister for Planning recently involved the Young Planners Association 
in the design of the Ministerial Planning Statement. Community roundtables informed the development 
of the ACT Climate Change Strategy 2019–25.

Maintaining the benefits of community involvement, the ACT Government has continued to fund 
environmental NGOs including the Environmental Defenders Office (ACT), the ACT and Region 
Community Council, SEE-Change, the Conservation Council, and the Canberra Environment Centre.

Hackathon working group. Source: OCSE.
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CLIMATE CHANGE

23 EPSDD, 2012, AP2: A New Climate Strategy and Action Plan for the Australian Capital Territory, ACT Government, Canberra, 
found at https://www.environment.act.gov.au/__data/assets/pdf_file/0006/581136/AP2_Sept12_PRINT_NO_CROPS_SML.pdf, 
accessed 4 September 2019.

24 Climate Change and Greenhouse Gas Reduction Act 2010 (ACT) and Climate Change and Greenhouse Gas Reduction (Interim 
Targets) Determination 2018.

25 Found at https://apo.org.au/sites/default/files/resource-files/2019/09/apo-nid259121-1386811.pdf, accessed 29 October 2019.
26 https://apo.org.au/sites/default/files/resource-files/2019/09/apo-nid259131-1386826.pdf, accessed 29 October 2019.
27 OCSE, 2017, Implementation Status Report on ACT Government’s Climate Change Policy, ACT Government, Canberra, found at 

https://www.envcomm.act.gov.au/investigations/implementation-status-report, accessed 28 August 2019.
28 Minister for Climate Change and Sustainability, 2018, Government Response to the Implementation Status Report on ACT 

Government’s Climate Change Policy, Legislative Assembly for the ACT, Canberra, found at https://www.envcomm.act.gov.au/__
data/assets/pdf_file/0011/1168445/Statement-of-Government-Response-to-the-Implementation-Status-Report-on-ACT-Gover
nment_s-Climate-Change-Policy.pdf, accessed 24 September 2019.

overview
The ACT Government has led the way on climate 
change policy in Australia for the last decade. The 
most recent ACT Climate Change Strategy 2019–25 
reinforces the territory’s commitment to scientific 
research and community engagement, clear goals 
and targets, and innovation.

Policy context
The ACT Government’s first action plan, Climate 
Change Strategy: Weathering the Change was 
established in 2007. Promoting accountability, the 
Minister provides a report to the ACT community 
and Legislative Assembly on climate change 
action pursuant to section 15, Climate Change and 
Greenhouse Reduction Act 2010. The ACT Government 
legislated its emission reduction targets in 2010 
and periodically updates them. Policy consolidation 
was achieved with the 2012 AP2: A New Climate 
Change Strategy and Action Plan for the Australian 
Capital Territory.23 The Carbon Disclosure Project 
(CDP) Australian Climate Leadership Award for Best 
Renewable Target by an Australian City was awarded 
to Canberra in 2016. In 2018 a series of interim 
emissions reduction targets and a 2045 target date 
for net zero emissions were adopted.24

Climate policy has economic implications. The 
ACT was the only jurisdiction buying renewables 
from 2013 to 2016. The reverse-auction methodology 
is anticipated to leverage more than $500 million in 
local investment over 20 years:

• around 2 gigawatts (GW) of renewable electricity 
is managed from Canberra’s renewable energy 
precinct

• the Renewables Innovation Hub is funded, and

• the ACT has a $12 million Renewable Energy 
Innovation Fund (REIF).

The ACT will meet its 100% renewable energy target 
in 2020 and in 2018–19 legislated to maintain the 
target on an ongoing basis.

Policy continuity is embedded. Actions carried over 
from earlier policy have been incorporated into the 
ACT Climate Strategy 2019–2525 and Canberra’s Living 
Infrastructure Plan: Cooling the City (2019).26

oCSe commentary

Implementation Status Review of AP2

The OCSE undertook independent reviews of the 2012 
AP2 strategy in 2014 and 2017.27

The 2017 review observed sound implementation 
progress, particularly in relation to renewable energy. 
Government agreed to 16 of the 17 recommendations. 
Recommendation 12 which required energy 
productivity and/or efficiency targets to be identified 
in conjunction with emissions reduction targets at 
5 to 10 year intervals out to 2050 was ‘noted’.28
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Policy development
In 2016 the ACT Government established its 
climate change adaptation strategy consistent 
with the Commonwealth’s Climate Adaptation 
Outlook: A Proposed National Adaptation 
Assessment Framework.29

The aims of the strategy were to reduce vulnerability 
and increase resilience. Adaption priorities were 
identified. Households, businesses and government 
were encouraged to assess climate risks and 
prepared for extreme weather events. Policy and 
programs were designed to further the strategy and 
five priority sectors were identified:

• disaster and emergency management

• community health and wellbeing

• settlements and infrastructure

• water, and

• natural resources and ecosystems.

Innovation, integration and cross-agency 
coordination, monitoring and evaluation were 
highlighted and 27 high priority, short-term actions 
were proposed (2017–2020). An Implementation Plan 
(2017–2020) was endorsed by the Adaptation Steering 
Committee.30 Progress is reported.31

ACT Climate Change Strategy and 
Canberra’s Living Infrastructure Plan: 
Cooling the City

The ACT Climate Change Strategy 2019–25 and 
Canberra’s Living Infrastructure Plan: Cooling the City 
(2019)32 have involved extensive consultation and 
engagement. Commitments include:

• legislating 100% renewables in electricity supply 
in perpetuity

• developing a plan for achieving zero emissions 
from gas use by 2045

• rejection of offsets for achieving emissions 
reduction targets in government operations

• adopting a social cost of carbon for emissions 
from Government operations

• delivering all-electric government buildings and 
schools

• transitioning to a zero emissions bus fleet by 2040

29 Department of the Environment and Energy, 2013, Climate Adaptation Outlook: A Proposed National Adaptation Assessment 
Framework, found at https://www.environment.gov.au/climate-change/adaptation/publications/climate-adaptation-outlook, 
accessed 4 September 2019.

30 The Adaptation Steering Committee changed to the Climate Change Steering Committee, disbanded in December 2018 
31 2017–18 Minister’s Annual Report Under the Climate Change and Greenhouse Gas Reduction Act 2010, ACT Government, Canberra, 

found at https://www.environment.act.gov.au/__data/assets/pdf_file/0012/1296597/2017-18-Ministers-Annual-Report-under-t
he-Climate-Change-and-Greenhouse-Gas-Reduction-Act-2010.pdf, accessed 29 August 2019

32 Both strategies are outside the reporting period of this report.
33 More information on the ACT Climate Change Council can be found at https://www.environment.act.gov.au/cc/

act-climate-change-council, accessed 29 October 2019.

• achieving 30% tree canopy cover (or equivalent) 
and 30% permeable surfaces within the urban 
footprint by 2045

• developing an urban forest strategy, and

• completing inventory and mapping of living 
infrastructure to value public urban living 
infrastructure assets. 

While developing the Strategy, the 2018 Emission 
Reduction Targets (from 1990 levels) were updated in 
accordance with advice from the ACT Climate Change 
Council.33 The ACT now aims to reach 100% emissions 
reduction – zero net emissions – by 2045. Interim 
targets which promote periodic review have also 
been set:

• 40% below 1990 levels by 2020 (the ACT is on track 
to achieve this)

• 50–60% below 1990 levels by 2025

• 65–75% below 1990 levels by 2030

• 90–95% below 1990 levels by 2040, and

• net zero emissions by 2045 (previously 2050).

Transport – electrifying the vehicles of 
the ACT and active travel

Once 100% renewable electricity is achieved in 2020, 
transport will comprise over 60% of the ACT’s 
greenhouse gas emissions. Private car travel will be 
the largest contributor to these emissions. The ACT 
Climate Change Strategy 2019–25 includes transport 
emissions initiatives to:

• improve public transport to provide an extensive, 
user-friendly light rail and bus network that is 
well integrated with active travel options and 
supported by an expanded network of Park and 
Ride facilities.

• plan for a compact and efficient city to 
improve access to public transport and active 
travel options.

• make the best use of roads, with a greater focus 
on moving people and goods.

• support active travel, including the use of electric 
bikes, by improving the quality and safety of 
cycling and walking infrastructure.

• transition to a zero emissions bus fleet by 2040.
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2019 draft Transport Strategy

Transport for Canberra: Transport for a Sustainable 
City 2012–2031 is currently under review. The 
last progress report was issued in 2014. A draft 
‘Integrated Transport Strategy: Moving Canberra’ 
was released for public consultation in 2019 and is 
expected to be finalised in 2020. An Implementation 
Plan is anticipated. Reflecting the need for policy 
integration, consultation has been undertaken on 
climate change, planning, the bus network, and light 
rail. Submissions have been invited and received from 
the community and expert groups such as Engineers 
Australia.34 Issues include: meeting community 
expectations, planning for integrated transport 
options, setting targets, adopting a mixed transport 
fleet, monitoring, regarding mobility as a service, 
linking infrastructure to services and technology, and 
providing information which is useful to users.

Moving Canberra provides for:

1. The involvement of all relevant Directorates – 
Transport Canberra and City Services (TCCS), 
EPSDD, Chief Minister, Treasury and Economic 
Development (CMTEDD), Access Canberra, Justice 
and Community Safety (JACS) and Education – and 
the biannual review of governance arrangements to 
ensure accountability, policy review and alignment.

2. Reviewing practice to ensure implementation meets 
aspirations, for example, of the bike share trial.

3. Promotion of micro-mobility opportunities such 
as the involvement of schools in encouraging more 
walk and ride to school programs.

4. Building on Park and Ride and Bike and 
Ride schemes.

5. Working with the Civil Aviation Safety Authority on 
the use of delivery drones.

6. Finding ways to expand car share initiatives.

7. Implementing cycling infrastructure changes and 
using the Safe System Assessment Framework in 
the future and retrospectively.

8. Deploying technology to produce better outcomes 
such as a cashless public transport systems, 
a new fare structures system, an integrated 
journey planner, making Mobility as a Service 
(MaaS) technology available, providing an Active 
Travel Infrastructure Practitioners Tool, linking 
with GovHack and creating awareness about 
accessibility of data (including developing a 
White Paper).

34 Engineers Australia, 2019, Moving Canberra 2019–2045: Response to the Integrated Transport Strategy, Canberra, found at 
https://www.engineersaustralia.org.au/sites/default/files/resources/Public%20Affairs/2019/Moving%20Canberrra%20
Integrated%20Transport%20Strategy%20(ACT%2C%20March%202019).docx.pdf, accessed on 29 October 2019.

35 EPSDD, 2018, The ACT’s Transition to Zero Emission Vehicles, Action Plan 2018–21, ACT Government, Canberra, found at 
https://www.environment.act.gov.au/__data/assets/pdf_file/0012/1188498/2018-21-ACTs-transition-to-zero-emissio
ns-vehicles-Action-Plan-ACCESS.pdf, accessed 28 August 2019.

36 Electric Vehicle Council, 2019, State of Electric Vehicles, found at https://electricvehiclecouncil.com.au/wp-content/
uploads/2019/09/State-of-EVs-in-Australia-2019.pdf, accessed 29 October 2019. 

9. Updating regulations to promote change, including 
the Canberra Streetscape guidelines, the Territory 
Plan, the Estate Development Code and the 
Municipal Infrastructure Standards.

10. Careful scrutiny of the costs of new light 
rail opportunities.

11. Development of business hubs to reduce the need 
for travel.

12. Considering the possibility of the Canberra Train 
Station being developed as a Transit Oriented 
Development (TOD).

ACT’s Transition to Zero emissions vehicles 
Action Plan 2018–2021

The Cities Power Partnership was launched in 
Canberra in July 2017. The ACT has pledged to act 
on renewable energy, energy efficiency, renewable 
energy benchmarks for new developments, 
the uptake of electric vehicles, and emissions 
reduction targets.

In 2018 the ACT Government won the Cities Power 
Sustainable Transport Award with the Zero Emissions 
Vehicles Action Plan.35 Actions include:

• a zero emission fleet (where fit for purpose) – 
50% of all newly leased fleet passenger vehicles 
will be zero emissions by 2019–20, and all newly 
leased passenger vehicles will be zero emission 
vehicles from 2020–21.

• all new multi-unit and mixed-use developments 
to install vehicle charging infrastructure.

• facilitating installation of charging stations on 
major routes to and from Canberra.

• zero emissions vehicles using transit lanes 
until 2023, and

• investigation of incentives to encourage the use 
of electric bikes in place of cars.

Along with South Australia, the ACT community 
currently purchases the largest number of electric 
vehicles in Australia, but overall the numbers 
remain low.36
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Active Travel

37 https://www.transport.act.gov.au/about-us/active-travel?a=888712, accessed 29 October 2019
38 https://www.tccs.act.gov.au/__data/assets/pdf_file/0010/1382383/MIS05-Active-Travel-Facilities-Design.pdf, accessed 

29 October 2019.
39 Found at https://www.planning.act.gov.au/planning-our-city/territory_plan/draft_variations_to_the_territory_plan
40 Transport Canberra and City Services, 2019, Planning for Active Travel in the ACT: Active Travel Infrastructure Interim Planning 

Guide, ACT Government, Canberra, found at https://www.tccs.act.gov.au/__data/assets/pdf_file/0006/1378545/Planning-for-
Active-Travel-in-the-ACT.pdf, accessed 29 October 2019.

41 World Green Building Council, 2019, Bringing Embodied Carbon Upfront, found at https://www.worldgbc.org/bringing-embodied-
carbon-upfront-report-webform, accessed 22 November 2019.

42 Australian Property Council, 2019, ‘Every Building Counts. A Practical Plan for Emissions Reduction’, found at  
https://www.everybuildingcounts.com.au/, accessed 30 October 2019.

43 See https://www.planning.act.gov.au/build-buy-renovate/reviews-and-reforms/building-reforms, accessed 13 September 2019. 
In 2016, the ACT introduced the Building and Construction Amendment Act 2016 which included 43 reform actions. Progress 
reports are required. Community was involved. Reforms include:
• improving documentation at the building approval stage
• implementing a more relevant and comprehensive building inspection and audit process
• improving licensing requirements for builders and building surveyors
• providing better information for consumers and practitioners, and
• establishing stronger, more comprehensive standards of practice and contracting.

 
Promoting active travel in Canberra. Source: OCSE.

Active Travel in the ACT is promoted by the Active 
Travel Framework and Strategic Cycle Network Plan37 
and will link to Municipal Infrastructure Standard 05 
– Active Travel Facilities Design (MIS05).38 Innovative 
links are being forged with the Health Directorate.

The Territory Plan (TP) will be varied to ensure 
active travel considerations are incorporated into 
all development applications. Rules and criteria are 
being established. The TP variation is intended to 
complement the Active Living Principles variation and 
the current Bicycle Parking General Code. Bicycle 
Parking General Code of the TP is being varied by 
the introduction of an End-of-Trip Facilities (bicycle 
parking, shower and change facilities, lockers and 
drying areas) General Code.39 An extensive ‘road map’ 
is provided in Planning for Active Travel in the ACT: 

Active Travel Infrastructure Interim Planning Guide 
(April 2019).40

Building standards and government 
buildings programs

The gap between design intent and building 
performance is a key tension in building regulation. 
The World Green Building Council, in its 2019 
report Bringing Embodied Carbon Upfront,41 and 
the Australian Property Council are just two peak 
bodies which see emission reduction opportunities in 
building design as critical, even if often overlooked.42 
In the ACT a number of process-driven changes have 
been made.43
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Housing Choices Project and demonstration 
Housing Project – community engagement

Housing Choices began with a discussion paper 
in 2017 inviting community comment. 44 A deliberative 
democracy process and a collaboration hub were 
adopted. The hub included 38 randomly selected 
Canberrans and made 13 recommendations across 
8 themes including environment (Recommendations 
5 and 6), quality of construction (Recommendation 
10), and quality of design (Recommendation 11). 
A draft TP variation will implement some of the 
recommendations.45 Diversity and mandatory 
minimum standards for living (green and blue) 
infrastructure in zones RZ1 to RZ5 as well as 
updates to some of the TP residential codes and the 
definitions are foreshadowed.

A Demonstration Housing Project has emerged, 
involving community in innovative planning, design 
and delivery.46 In 2018, six proposals were selected 
which included co-housing, micro terraces, compact 
units and affordable housing models.47 2019 saw a 
second call for submissions.

design Review Panel

The National Capital Design Review Panel (DRP), 
a joint initiative of the ACT Government and the 
National Capital Authority, has been operating on an 
interim basis in Canberra since 2017. The DRP has 
provided guidance on 26 proposals. The Planning 
and Development (Design Review Panel) Amendment 
Bill 2019 now formalises the panel’s role.48 Buildings 
of five or more storeys must go before a panel (post 
1 October 2019).

44 EPSDD, 2017, Housing Choices Discussion Paper, ACT Government, Canberra, found at https://s3.ap-southeast-2.amazonaws.
com/hdp.au.prod.app.act-yoursay.files/6015/1063/8006/Housing_Choices_Discussion_Paper_3Nov2017.pdf, accessed 
29 October 2019.

45 The Collaboration Hub’s report is found at https://s3.ap-southeast-2.amazonaws.com/hdp.au.prod.app.act-yoursay.
files/1915/3290/7795/Housing_Choices_Collaboration_Hub_Report_1_002.pdf. The ACT Government response (2018) 
to the Hub’s recommendations is found at https://s3.ap-southeast-2.amazonaws.com/hdp.au.prod.app.act-yoursay.
files/5215/3740/2339/Housing-Choices-and-Collaboration-Hub-_Government_Response.pdf, accessed 13 September 2019.

46 ACT Government, 2018, ‘Summary of Successful Demonstration Housing ‘with a site’ proposals’,  
https://www.planning.act.gov.au/topics/current_projects/demonstration-housing, accessed 13 September 2019

47 An example of the sort of development being promoted by the policy can be found at Echo Inc’s website, found at  
https://www.echohousing.org.au/new-blog/summary-of-successful-demonstration-housing-with-a-site-proposals, 
accessed 29 October 2019. Summary document found here https://www.planning.act.gov.au/__data/assets/pdf_
file/0009/1360719/summary-of-successful-demonstration-housing-proposals.pdf, accessed 29 October 2019.

48 https://www.legislation.act.gov.au/b/db_60089/, accessed 29 October 2019.

Climate Change Strategy 2019–25 and 
zero emissions buildings – policy continuity 
and innovation

Elements of the ‘zero emissions’ building policy from 
Action Plan 2 have been incorporated into the 2019 
Climate Change Strategy and include:

• implementing higher minimum energy 
performance and climate resilience standards 
for new buildings to deliver efficient, zero 
emissions buildings.

• facilitating demonstration projects showcasing 
zero (or negative) emissions climate-wise homes.

• developing a new residential energy assessment 
tool that assesses the year-round thermal 
performance of buildings in the Canberra climate.

• trialling incentives and other measures to 
encourage all-electric, high-efficiency apartment 
and commercial buildings.

• developing a plan to transition buildings from 
gas supply.

• introducing mandatory disclosure of energy 
performance for all rental properties and legislate 
requirements by 2021.

• ensuring all newly constructed public housing 
properties are all electric from 2019.

• continuing to deliver the solar-for-low-income 
program and investigate options for providing 
solar to public housing.

• trialling the facilitation of access to interest-free 
loans or other innovative finance for gas to electric 
upgrades and deep retrofits of low-income homes.
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ACT carbon-neutral government framework – 
building on achievements

AP2 committed the ACT Government to achieving 
carbon neutrality in its own operations by 2020.49 This 
commitment was supported by energy efficiency and 
greenhouse gas reduction projects and an interest-free 
loan fund for directorates, repaid through energy 
savings. Since 2010, $17.5 million has been expended on 
34 projects including lighting, ventilation and heating 
upgrades and off-grid solar systems and battery 
storage systems. Annual savings are approximately 
$2.6 million. Between 2012–13 and 2017–18, 
ACT Government greenhouse gas emissions have fallen 
by 27%, while service delivery has increased.

Without using offsets, the ACT’s climate change 
strategy for 2019–2025 imposes targets:

• to achieve at least a 33% reduction in emissions 
from government operations by 2025 (from 2020 
levels), and

• to achieve zero emissions from government 
operations by 2040.

Actions in the ACT Climate Change Strategy 2019–25 
which relate to ACT Government emissions include:

• investigating the use of innovative finance options 
such as Energy Performance Contracting as 
a method of reducing costs and emissions in 
Government assets.

• investing an interim price of $20 per tonne 
of emissions from government operations 
into measures to meet the Zero Emissions 
Government target from 2020–21, and arrange for 
an independent body to develop a social cost of 
carbon for application from 2025.

• ensuring all newly built or newly leased 
government buildings and facilities are all-electric 
and climate-wise (where fit for purpose).

• replacing all space and water heating systems in 
government facilities with electric systems at the 
end of their economic lives (where fit for purpose).

• establishing a pathway to zero emissions ACT 
Government schools supported by an interim 
emissions reduction plan to 2025.

• establishing and implementing a pathway to zero 
emissions in the ACT Government health sector by 
2040 informed by an assessment of all current and 
planned public health facilities.

49 Action Plan 2 ACT found at https://www.environment.act.gov.au/__data/assets/pdf_file/0006/581136/AP2_Sept12_PRINT_NO_
CROPS_SML.pdf accessed on 2 December 2019.

50 Detail found at http://2degreeshub.com/wp-content/uploads/2017/02/REIF-Direct-Grants.pdf accessed on 2 December 2019.

• developing and implementing a road map for 
transitioning Transport Canberra buses to zero 
emissions by 2040 at the latest.

• ensuring all newly leased ACT Government 
passenger fleet vehicles will be zero emissions 
vehicles from 2020–21 (where fit for purpose).

By 2020–21 the ACT Government will source all 
its electricity from renewable sources. However, 
government operations will continue to generate 
emissions from natural gas used for space and water 
heating and from transport fuel use. 

Investment, innovation and industry development 
– government incentives and sponsorship

The Chief Minister Treasury and Economic 
Development Directorate (CMTEDD) is pursuing 
investment opportunities and driving innovation for 
renewable energy. The ACT Government’s Priority 
Investment Program is a competitive grant program 
which promotes research and industry collaboration. 
The Renewable Innovation Hub was established and 
Innovation Connect facilitates these innovations. The 
Hub serves 80 members, 30 businesses, and has held 
150 industry events to date.

The $12 million Renewable Energy Innovation Fund 
(REIF) provides funding to help local start-ups to 
develop and commercialise new technology.50 REIF 
contributes up to $5 million towards an $8 million 
research program on battery storage at the Energy 
Change Institute at the Australian National University. 
REIF also provides up to $2 million to support the 
Renewables Innovation Hub. Other REIF activities 
include supporting industry bodies such as South 
East Region of Renewable Energy Excellence and 
Clean Energy Solutions Centre’s Asia Pacific node in 
expanding networks in the ACT.

New household battery controls and solar radiation 
forecasting are receiving funding. In 2018–19, 
$1 million was allocated over three years to develop 
a commercially focused research and development 
capability for distributed energy resource (DER) 
applications. DERs are small-scale units or devices, 
such as home solar panels on rooftops and home 
batteries, which feed back into the electricity grid of 
commercial providers. This program provides funding 
for industry to develop and test smart controllers, 
metering devices and software to manage the supply 
of energy back into the grid.
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Next Generation energy Storage Program – 
‘Next Gen’ for business and households

The $25 million Next Gen program supports 
the installation of around 5,000 batteries or 36 
megawatts (MW) of storage in distributed systems 
across Canberra business and households. Around 
1,200 systems have been supported under the 
program. A review has approved the policy and made 
recommendations on administration, communications, 
knowledge sharing, operational data accessibility, 
consultation, targeting specific participants, retaining 
the current incentive arrangements unless equity 
is a major consideration, considering increasing 
the battery size, and maximising opportunities 
for grants.51 The Next Gen program was recently 
recognised for its scale, innovation and success with 
the Renewable Energy Achievement Award at the Cities 
Power Partnership Awards.

Research and development: Hydrogen Research 
and development – the next decade

Evoenergy’s hydrogen test site. Source: OCSE.

51 Point Advisory, 2019, Final Report: Mid-term Review of the Next Generation Energy Storage Program, EPSDD, ACT Government, 
Canberra, found at https://www.environment.act.gov.au/__data/assets/pdf_file/0007/1412935/Final-report-Review-of-the-
Next-Generation-Energy-Storage-Program.pdf, accessed 29 October 2019.

52 Canberra Institute of Technology (CIT), 4 December 2018, ‘Nation’s First Hydrogen Test Station at CIT Fyshwick’, found at 
Australia’s first 100 per cent hydrogen test site at the Canberra Institute of Technology, accessed 29 October 2019.

53 ACT Government, 2019, Whole of Government Communications and Engagement Plan, found at https://www.act.gov.au/__data/
assets/pdf_file/0020/1324640/2019-WhoG-Communications-and-Engagement-Plan.pdf, accessed 29 October 2019.

54 EPSDD, 2013, Energy Efficiency Improvement Scheme, found at https://www.environment.act.gov.au/energy/
smarter-use-of-energy/energy-efficiency-improvement-scheme, accessed 29 October 2019.

Policy supports the development of hydrogen 
production (electrolysis), vehicle refuelling and 
vehicle use, hydrogen blending in gas networks, and 
regulatory reform. The ACT is partnering with NEOEN, 
Hyundai and ActewAGL on a demonstration project 
with 20 Hyundai Nexo hydrogen passenger fleet 
vehicles and refuelling infrastructure. The refuelling 
station is anticipated to be completed by early 2020.

Evoenergy has established Australia’s first 100% 
hydrogen test site at the Canberra Institute of 
Technology to test the potential for existing natural gas 
infrastructure to handle hydrogen and store energy.52 
The ACT Government is working with ANU to build 
hydrogen and other zero-carbon energy opportunities.

Community engagement and action – 
developing social capital through eeIS 
and Actsmart

From 2017 to 2019, the Minister for Climate 
Change and Sustainability convened the Climate 
Change Ministerial Advisory Group (CCMAG). 
CCMAG consisted of community and industry 
representatives and provided valuable input and 
insights into development of the ACT Climate 
Change Strategy 2019–25 and Canberra’s Living 
Infrastructure Plan: Cooling the City. An extensive 
consultation program and a Register of Ideas 
(900 contributions) have informed policy design. 
Community action will underpin the next stages of 
climate change policy and action.53

The community is engaged through the Energy 
Efficiency Improvement Scheme (EEIS) 54 
and Actsmart.

Actsmart – the sustainability policy program arm 
for home and business

Actsmart programs support households, businesses, 
schools and the community to reduce emissions 
and increase energy efficiency. The Sustainable 
Home Advice program provides free home energy 
assessments, public workshops and phone and 
email advice to the general public. The Home Energy 
Efficiency Program (launched in 2016, it has now 
installed over 370 reverse cycle split systems) and 
Solar for Low Income Program (launched in 2017 
installing over 500 solar systems) support vulnerable 
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https://www.act.gov.au/__data/assets/pdf_file/0020/1324640/2019-WhoG-Communications-and-Engagement-Plan.pdf
https://www.environment.act.gov.au/energy/smarter-use-of-energy/energy-efficiency-improvement-scheme
https://www.environment.act.gov.au/energy/smarter-use-of-energy/energy-efficiency-improvement-scheme
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households. Actsmart Household Programs have now 
provided support to over 22,500 residents.

The Actsmart Business Energy and Water program 
provides advice and financial assistance for energy 
and water efficiency upgrades to ACT businesses, 
community groups and owners corporations with 
electricity bills up to $25,000 per annum and/or up to 
20 employees. Technical assessments of premises 
lead to tailored outcomes, recommended upgrades 
and behaviour change opportunities. Rebates of 
50% of costs are available for approved upgrades 
up to $5,000. Estimated lifetime energy savings 
from the upgrades installed since the program 
began are 53,730 MW hours. In February 2019 a 
Solar for Business trial was launched, offering free, 
independent, tailored advice and rebates up to $5,000 
for the installation of rooftop solar systems to eligible 
businesses. In 2018–19, 81 businesses received 
advice and the installation of 28 solar systems 
began. The Actsmart Business Recycling program 
assists and accredits businesses to improve the way 
they deal with their waste, to redirect waste away 
from landfill and to strive to improve sustainability 
and reduce the Territory’s carbon footprint. 976 
sites participate across the ACT.55 660 sites were 
accredited in 2018–19.56

energy efficiency Improvement Scheme (eeIS)

The ACT EEIS policy is incorporated in legislation. 
It is secure and clear, embeds review, incorporates 
stakeholder feedback, leverages commercial 
interests, builds on success, and has a sustainable 
funding mechanism. The program began in 2013 
and requires electricity retailers to achieve energy 
savings in households and small-to-medium 
enterprises: 500,000 tonnes of emissions reductions 
have been delivered, savings of $400 million 
savings on energy accounts have been recorded 
and 74,000 households have been engaged, as have 
stakeholders, in design, delivery and review and 
provision of feedback.57

55 This figure includes major shopping centres, fast food outlets, childcare centres, GIO Stadium, Manuka Oval, Australian Institute 
of Sport, Calvary Public Hospital, Calvary John James Hospital, the National Arboretum and the National Zoo and Aquarium.

56 Waste data from this program is found in the waste section of this chapter. 
57 Point Advisory, 2018, Review of the Energy Efficiency Improvement Scheme, EPSDD, ACT Government, Canberra, found at  

https://www.environment.act.gov.au/energy/smarter-use-of-energy/energy-efficiency-improvement-scheme/publications 
accessed 29 August 2019.

58 EPSDD, ACT Priority Household Target, found at https://www.environment.act.gov.au/energy/smarter-use-of-energy/energy_
efficiency_improvement_scheme_eeis/how-the-scheme-works/priority-household-target, accessed 29 October 2019.

59 Energy Efficiency (Cost of Living) Improvement (Priority Household Target) Determination 2019, found at  
https://www.legislation.act.gov.au/di/2019-75/, accessed 29 October 2019.

The ACT Priority Household Target, originally set at 
20%,58 requires retailers to deliver energy savings 
to vulnerable households. In 2017 stakeholders 
were involved to increase the level of support to 
vulnerable households through extending eligibility 
criteria. In 2019, the Priority Household Target was 
extended to 2030 and the target was raised from 
20% to 30%.59 Since 2015 residential insulation and 
business heating/cooling has been added as well as 
updated demand response and appliance activities. 
Rigorous monitoring and evaluation is locked in to 
provide feedback loops and continuous improvement. 
In 2018 an independent review confirmed the policy. 
Since 2013 five post-implementation and customer 
satisfaction surveys have been administered to 
both households and businesses. Ongoing audit and 
compliance processes ensure quality and safety of 
installations under the scheme.

In 2018 a Public Housing Partnership was developed 
in collaboration with Housing ACT and ActewAGL to 
improve energy efficiency; 2,200 public houses will 
benefit from efficient heaters, hot water units and 
Actsmart energy audits and education sessions.

Community Zero emissions Grants Program – 
finding funds for change

The ACT’s transition to net zero emissions by 2045 
is supported by a community grants program. 
From 2018 to 2021, the program will expend $550,000. 
Reviews are conducted to ensure ACT Government 
sustainability priorities are given a higher weighting. 
In 2019, round three of the program offered $163,000, 
prioritising transport and the transition from gas.

Community Gardens Grants Program – 
growing our own

The Community Gardens Grants program, now in the 
fifth round of delivery, supports the development and 
expansion of community gardens across Canberra. 
In 2019, $50,000 was allocated across 11 projects.
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WASTE
overview

60 Ellen MacArthur Foundation Podcast, 2019, ‘What is the Circular Economy?’, found at https://www.ellenmacarthurfoundation.org/
circular-economy/what-is-the-circular-economy, accessed 21 November 2019

61 Prime Minister of Australia, 13 August 2019, Media Release ‘A Greener Recycling Industry’, found at  
https://www.pm.gov.au/media/greener-recycling-industry accessed 21 November 2019.

62 Australian federal, state and local governments, 2018, National Waste Policy 2018. This policy replaced the National Waste Policy 
of 2009, and is found at https://www.environment.gov.au/system/files/resources/d523f4e9-d958-466b-9fd1-3b7d6283f006/
files/national-waste-policy-2018.pdf, accessed on 21 November 2019.

63 Eighth Meeting of Environment Ministers, 7 December 2018, Agreed Statement, Canberra, found at  
https://www.environment.gov.au/system/files/pages/4f59b654-53aa-43df-b9d1-b21f9caa500c/files/mem8-agreed-statement.pdf; 
ACT NoWaste represents the ACT Government on the National Waste Policy Government Working Group.

64 ACT Government, 2003, State of the Environment Report 2003, found at https://www.envcomm.act.gov.au/soe_about-the-report/
soe_archive/2003actreport/indicators03/solidwaste03, accessed 21 November 2019.

65 City Services Canberra and City Services Directorate, 2019, Phasing out Single Use Plastics, Discussion Paper, found at  
https://s3.ap-southeast-2.amazonaws.com/hdp.au.prod.app.act-yoursay.files/7815/5531/2282/FINAL_-_Phasing_out_
single-use_plastics_discussion_paper.pdf, accessed 18 November 2019. 

Globally, nationally and regionally, waste policy is 
undergoing reform. Consumption, production, and 
waste patterns are increasingly unsustainable. 
The community is becoming more engaged and 
understanding the concept of waste as a resource. 
The ecological–sociological implications of 
waste-to-energy, the heightened global angst about 
plastic pollution and the climate change crisis, and 
the increasing interest of government and business 
in transitioning to a circular economy, are complex 
challenges that urgently need to be addressed.60 The 
external shock of China refusing to accept low-grade 
recyclable waste in 2018 resulted in flow-on 
consequences over which sub-national jurisdictions 
have little control. In 2018 the Council of Australian 
Governments announced a ban on the export of 

waste plastic, paper, glass and tyres. Nationally, 
the intention is to generate high-value recycled 
commodities and demand.61 Australia’s National 
Waste Policy was released in December 2018 and 
promotes a circular economy.62 The National Waste 
Policy Action Plan is in development, in collaboration 
with states and territories.63 The ACT Government is 
represented at national waste forums by No Waste.

In 1995 the ACT was the first jurisdiction to set 
an ambitious zero-waste policy.64 An increase in 
resource recovery was achieved, from 30% in 1995 
to around 60% in the mid–2000s. In 2018 the ACT 
continues to lead, exploring a ban on all single 
use plastics and in its policy engagement with the 
community and businesses.65

Waste recycling sorter. Source: OCSE.
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https://www.envcomm.act.gov.au/soe_about-the-report/soe_archive/2003actreport/indicators03/solidwaste03
https://s3.ap-southeast-2.amazonaws.com/hdp.au.prod.app.act-yoursay.files/7815/5531/2282/FINAL_-_Phasing_out_single-use_plastics_discussion_paper.pdf
https://s3.ap-southeast-2.amazonaws.com/hdp.au.prod.app.act-yoursay.files/7815/5531/2282/FINAL_-_Phasing_out_single-use_plastics_discussion_paper.pdf
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Policy context

66 EPSDD, 2011, ACT Waste Management Strategy 2011–2025, ACT Government, Canberra, found at https://www.environment.act.
gov.au/__data/assets/pdf_file/0007/576916/ACT-Waste-Strategy-Policy_access.pdf, accessed 18 November 2019.

67 Transport Canberra and City Service (TCCS), Annual Reports, found at https://www.tccs.act.gov.au/about-us/annual_report, 
accessed 18 November 2019.

68 Department of the Environment and Energy, 2018, National Waste Report 2018, found at https://www.environment.gov.au/
protection/waste-resource-recovery/national-waste-reports/national-waste-report-2018, accessed 18 November 2019.

69 Keep Australia Beautiful National Association, 2018, National Report 2017–2018 National Litter Index, found at http://kab.org.au/
wp-content/uploads/2019/03/2019_NLI17_18_EPORT.pdf, accessed 18 November 2019.

70 ACT NoWaste, 2018, ACT Waste Feasibility Study Roadmap and Recommendations, TCCS, Canberra, found at https://www.tccs.act.
gov.au/recycling-and-waste/waste-strategies/feasibility-study accessed 21 November 2019; also see https://s3.ap-southeast-2.
amazonaws.com/hdp.au.prod.app.act-yoursay.files/2715/2566/4187/WFS_roadmap.pdf, accessed 21 November 2019.

71 Found at https://www.legislation.act.gov.au/a/2016-51, accessed 18 November 2019.
72 Replaced the Waste Minimisation Act 2001 and Waste Minimisation Regulation 2001.

ACT Waste management 
Strategy 2011–2025

The ACT Waste Management Strategy 2011–202566 is 
the key waste policy, promoting:

• less waste generated

• full resource recovery

• a clean environment, and

• a carbon neutral waste sector.

TCCS annual reports provide progress reports67 
and the ACT also contributes to the National Waste 
Report68 and National Litter Index.69

ACT Waste Feasibility Study70

The ACT Waste Feasibility Study Roadmap and 
Recommendations includes recommending a major 
review of the ACT Waste Management Strategy 
for 2011–2025. This review is timely given global and 
local pressures, tensions and opportunities, and the 
need to produce a relevant action plan with effective 
goals and reporting. Like many other jurisdictions the 
ACT is beginning to explore the possibilities of the 
circular economy.

Legislative interventions

The Waste Management and Resource Recovery Act 
2016 71 and the Waste Management and Resource 
Recovery Regulation 2017 commenced on 1 July 2017.72 
The new legislation and waste activity management 
system works to track data on the movement 
of licenced waste facilities and transporters. 
Development of a new mobile application has 
started for waste activity reporting by registered 
waste transporters.
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https://www.environment.act.gov.au/__data/assets/pdf_file/0007/576916/ACT-Waste-Strategy-Policy_access.pdf
https://www.tccs.act.gov.au/about-us/annual_report
https://www.environment.gov.au/protection/waste-resource-recovery/national-waste-reports/national-waste-report-2018
https://www.environment.gov.au/protection/waste-resource-recovery/national-waste-reports/national-waste-report-2018
http://kab.org.au/wp-content/uploads/2019/03/2019_NLI17_18_EPORT.pdf
http://kab.org.au/wp-content/uploads/2019/03/2019_NLI17_18_EPORT.pdf
https://www.tccs.act.gov.au/recycling-and-waste/waste-strategies/feasibility-study
https://www.tccs.act.gov.au/recycling-and-waste/waste-strategies/feasibility-study
https://s3.ap-southeast-2.amazonaws.com/hdp.au.prod.app.act-yoursay.files/2715/2566/4187/WFS_roadmap.pdf
https://s3.ap-southeast-2.amazonaws.com/hdp.au.prod.app.act-yoursay.files/2715/2566/4187/WFS_roadmap.pdf
https://www.legislation.act.gov.au/a/2016-51
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OCSE COMMENTARY
UNFANTASTIC PLASTIC – REVIEW OF THE ACT PLASTIC SHOPPING BAG BAN, SEPTEMBER 2018

BY1132 TONNES 
FROM 2011 – 2018

THE ACT PLASTIC BAG BAN HAS REDUCED 
OUR PLASTIC BAG USE:

199 TONNES 
IN 2017–18 ALONE
AROUND 55 MILLION PLASTIC BAGS

Infographic created by OCSE. Source: OCSE report, Unfantastic Plastic.

Under Ministerial direction, the Commissioner’s 
office investigated in 2018 the efficacy of the ACT 
plastic bag ban legislation. The Unfantastic Plastic 
investigation reported the success of the ACT’s 
efforts, highlighted alarming indications of plastic 
pollution globally, and the need to act urgently.

Recommendations included:

• Introducing a mandatory plastic bag disclosure 
regime – not agreed to by the Government.

• Introducing minimum plastic shopping bag prices 
– not agreed to by the Government.

• Improve governance and regulation – accepted by 
the Government.

• Further research into organics and degradable 
plastics – accepted by the Government.

Subsequently, in August 2018, responsibility for the 
plastic bag ban legislation moved to the Minister 
for City Services, Chris Steel MLA. In February 2019 
Minister Steel announced the ACT Government’s 
intention to introduce legislation to ban all 
single-use plastics.

This change in policy replaces the need for 
recommendations 1 and 2.

The Unfantastic Plastic report highlighted an endemic 
lack of data in the waste industry and the failure to 
provide evidence-based information to policy makers 
and the community alike.
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Policy development

73 The survey can be found at https://www.yoursay.act.gov.au/single-use-plastics, accessed 21 November 2019.
74 TCCS , 2018, Information Paper: Waste-to-Energy (WtE) in the ACT, ACT Government, Canberra, found at https://

s3.ap-southeast-2.amazonaws.com/hdp.au.prod.app.act-yoursay.files/5815/3861/5790/Waste-to-energy_information_paper_
final.pdf, accessed on 21 November 2019.

75 PWC, 2017, Energy from Waste in Australia. Delivering Projects in an Emerging Sector, found at https://www.pwc.com.au/
publications/pdf/energy-from-waste-april-2017.pdf, accessed 18 November 2019.

76 Vorrath, S., 18 October 2018, ‘“Australian-First” Big Waste-to-Energy Plant Reaches Financial Close in W.A.’, Renew Economy, 
found at https://reneweconomy.com.au/australian-first-big-waste-to-energy-plant-reaches-financial-close-in-w-a-59064/, 
accessed 18 November 2019.

77 Other jurisdictions have been working with landfill levies (for instance, Victoria, see https://www.epa.vic.gov.au/
your-environment/waste/landfills, accessed 21 November 2019). The matter has also been looked into in the Australian 
Parliament; see Senate Standing Committees on Environment and Communications, 2018, Report into Waste and Recycling 
Industry in Australia, Chapter 4, Commonwealth of Australia, Canberra, found at https://www.aph.gov.au/Parliamentary_
Business/Committees/Senate/Environment_and_Communications/WasteandRecycling/Report/c04, accessed 21 
November 2019.

78 Senate Standing Committees on Environment and Communications, 2018, Report into Waste and Recycling Industry in Australia, 
Commonwealth of Australia, Canberra, found at https://www.aph.gov.au/Parliamentary_Business/Committees/Senate/
Environment_and_Communications/WasteandRecycling/Report/c04, accessed 18 November 2019.

79 EPSDD, 2011, ACT Waste Management Strategy 2011–2025, ACT Government, Canberra, found at https://www.environment.act.
gov.au/__data/assets/pdf_file/0007/576916/ACT-Waste-Strategy-Policy_access.pdf, accessed 18 November 2019.

Phasing out single-use plastics: policy 
leadership and business engagement

The ACT has had success with its plastic shopping 
bag ban and is engaging with the community, 
business and industry on the phase-out and 
potential ban of single-use plastics (announced in 
February 2019). In line with best practice, community 
consultation on the phasing out of single-use plastics 
was undertaken in 2019 with over 2,500 people 
completing the survey.73 

Waste to energy: unresolved 
complexity

During 2018–19, the ACT conducted extensive 
community and industry consultation to seek views 
on waste-to-energy in the ACT to inform policy 
development on this contentious question. OCSE 
provided a submission noting the need to focus 
efforts on reducing resource use, paramount to any 
waste-to-energy options. It is not clear yet whether 
shifts in industry and consumer practice may remove 
the need for this waste option. Clear policy on waste 
to energy is necessary to provide certainty to the 
community and industry.74 Several development 
processes for large-scale, privately operated waste 
management facilities in the ACT have been mooted 
over time. Big corporations like Veolia, Phoenix and 
Cleanaway are interested in the policy outcomes. 
In 2017 PWC briefed clients about the issue.75 
Renew Economy has reported on Western Australian 
developments which have been supported by the 
WA Environmental Protection Authority, Australian 
Renewable Energy Agency, and the Clean Energy 
Finance Corporation76

The ACT’s Interim Waste Levy: 
price signals to impact waste

In 2019 an ‘interim’ waste levy was introduced in 
the ACT increasing gate fees for commercial waste 
at landfill facilities, with the intention of promoting 
resource recovery and addressing cross-border 
impacts.77 

The ACT interim levy is intended to overcome 
inconsistencies and support the harmonisation of 
levies agreed at the Meeting of Environment Ministers 
in December 2018. This interim model will inform the 
final outcome. The ACT Government is considering 
the development of a broad-based waste levy to 
increase recovery rates and address cross-border 
waste impacts through price signals. The Senate 
Environment and Communications Committee, 
which considered the waste crisis in 2018, provided a 
number of recommendations about matters such as 
price signals and harmonisation.78

Practical applications of policy in 
the waste sector – targets, recovery, 
recycling, evaluation, data, organics, 
bulky waste.

The ACT Waste Management Strategy 2011–2025 has 
established targets for reducing waste, full resource 
recovery, a carbon neutral waste sector, and a clean 
environment.79 The ACT continues to have one of the 
highest resource recovery rates in Australia despite 
population growth, high income and consumption 
levels, shorter lifecycles of goods (particularly for 
electronics), and an apparent preference in society 
for single-use items and packaging.
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https://www.aph.gov.au/Parliamentary_Business/Committees/Senate/Environment_and_Communications/WasteandRecycling/Report/c04
https://www.aph.gov.au/Parliamentary_Business/Committees/Senate/Environment_and_Communications/WasteandRecycling/Report/c04
https://www.aph.gov.au/Parliamentary_Business/Committees/Senate/Environment_and_Communications/WasteandRecycling/Report/c04
https://www.environment.act.gov.au/__data/assets/pdf_file/0007/576916/ACT-Waste-Strategy-Policy_access.pdf
https://www.environment.act.gov.au/__data/assets/pdf_file/0007/576916/ACT-Waste-Strategy-Policy_access.pdf
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The ACT Material Recovery Facility (MRF) provides 
co-mingled recycling services to the ACT region. 
Stockpiling onsite is a result of global issues. 
In 2017 $8 million was invested in technological 
improvements to increase resource recovery. 
Upgrades to improve business efficiency, safety, 
security and enhance separation to reduce 
contamination in marketable, finished products 
are scheduled.80

The ACT has evaluated its progress against achieving 
full resource recovery via the Waste Feasibility Study 
Roadmap and Recommendations. Government has 
taken action in response to the recommendations, 
including engaging in extensive community 
consultation on a waste-to-energy policy for the 
ACT, and moving towards a full organics collection 
service. A garden organics kerbside collection service 
for all residents was instituted ahead of schedule in 
April 2019. A pilot food waste reduction campaign and 
the expansion of this collection service to include food 
organics is in train. In September 2019, one free annual 
household bulky waste collection was announced, to 
be rolled out across the ACT from July 2020.

National leadership has been shown on waste 
management and resource recovery data collection 
and analytics at the local level. Strengthened 
legislation has created a quarterly reporting 
obligation for waste management and resource 
recovery facilities and transporters, and an improved 
reporting application is in the advanced stages of 
development. The ACT contributes to the National 
Litter Index and National Waste Report.

Regional collaboration with NSW was fostered 
in 2019 when the Recycle Right campaign was 
launched through the Canberra Region Joint 
Organisation to reduce yellow bin contamination at 
the ACT MRF. Collaboration with NSW on the ACT’s 
Container Deposit Scheme (2018 CDS) has been highly 
successful. Over 26 million containers were recycled 
in the first 12 months.81

80 Particularly relevant since the introduction of the Container Deposit Scheme in Canberra. See FAQs found at https://actcds.com.
au/faqs/, accessed 18 November 2019.

81 Commentary on this achievement is found at https://www.cmtedd.act.gov.au/open_government/inform/act_government_
media_releases/chris-steel-mla-media-releases/2019/new-container-deposit-scheme-return-points-announced,-
with-more-on-the-way accessed on 2 December 2019.

 

Container Deposit Scheme in operation at Floriade. 
Source: https://www.facebook.com/pg/ACTCDS/photos/
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CASE STUDY
CONTAINER DEPOSIT SCHEME (CDS) ASPHALT

82 Research on the use of recycled waste is available: Zakariah, N. et al, 2018, The Use of Mixed Waste Recycled Plastic and 
Glass as an Aggregate Replacement in Asphalt Mixtures, Jurnal Teknologi, 80: 79–88, found at https://www.researchgate.net/
publication/321747994_The_Use_of_Mixed_Waste_Recycled_Plastic_and_Glass_as_an_Aggregate_Replacement_in_Asphalt_
Mixtures accessed 18 November 2019; US Federal Highway Administration Research and Technology, 2016, ‘User Guidelines 
for Waste and Byproduct Materials in Pavement Construction’, found at https://www.fhwa.dot.gov/publications/research/
infrastructure/pavements/97148/068.cfm, accessed 18 November 2019; Hume City Council, 29 May 2018, ‘Road Built With 
Plastic Bags and Glass in Australian-first’, found at https://www.hume.vic.gov.au/About_Us_Contact_Details/Your_Council/
Media_Publications_amp_Forms/Media_Releases/Media_Releases_2018/Road_built_with_plastic_bags_and_glass_in_
Australian-first, accessed 18 November 2019.

83 ACT Government CDS Scheme, 7 March 2019, ‘Canberra to Trial Roads Made of Recycled Plastic and Glass’, found at https://
actcds.com.au/act_news/canberra-to-trial-roads-made-of-recycled-plastic-and-glass/, accessed 18 November 2019

84 Downer and the City of Hume in Victoria provide a case study, 29 May 2018, ‘Road Built With Plastic Bags and Glass in 
Australian-first’, found at https://www.environment.gov.au/about-us/partnerships/case-studies/australia-first-road-built-soft-
plastics, accessed 18 November 2019.

85 Found at http://www.thegreenshed.net.au/, accessed 18 November 2019.
86 The Green Shed website, as at 9 August 2019, found at http://www.thegreenshed.net.au/

An example of research, science, policy development 
and implementation aligning to generate 
environmentally sustainable outcomes – including 
the potential for reducing greenhouse gas emissions 
– is the trial of CDS glass for Gungahlin roads.

Glass containers from CDS express drop-off 
points are being imploded at the ACT MRF to make 

glass sand to use in asphalt, as it is considered 
to be stronger and more resistant to heavy traffic 
deterioration than traditional surfaces.82 Each tonne 
of asphalt comprises 300 glass bottles, 800 plastic 
bags, 18 printer cartridges and 250 kilograms of 
recycled asphalt.83 The ACT joins other jurisdictions 
in this innovation.84

Recycling discovery Hub, 
Recyclopaedia, and the Green Shed,

In 2017 the Recycling Discovery Hub was upgraded 
to cater for larger school and community groups, 
including some from NSW. Industry and government 
recognise it as a benchmark facility (there were 5,440 
visitors in 2018–19). In 2018–19, the Recyclopaedia 
webpage, an important channel for communication, 
was refreshed, informing more than 80,000 unique 
visitors each year. The Green Shed is a reuse service 
at Mitchell and Mugga Lane Resource Centres. 85 It 
accepts unwanted goods to sell on to the public and it 
runs two privately operated shop fronts in Canberra. 
Green Shed outcomes include:

• 60 million kilograms of ‘waste’ diverted from 
landfill

• 64 million items, including 66,000 bikes, salvaged 
and sold

• 3 million clothing items recycled

• 73 jobs created, and

• $800,000 raised for charity. 86

Actsmart waste programs: business 
and the public – the program arm of 
policy

The Actsmart Business Recycling program assists 
and accredits businesses to improve the way they 
deal with their waste, to redirect waste away from 
landfill and to strive to improve sustainability and 
reduce the Territory’s carbon footprint. The 976 
ACT sites participating in these programs include 
major shopping centres, fast food outlets, childcare 
centres, GIO Stadium, Manuka Oval, Australian 
Institute of Sport, Calvary Public Hospital, Calvary 
John James Hospital, National Arboretum and 
National Zoo and Aquarium. In 2018 the Straws 
Suck campaign engaged 77 businesses in reducing 
plastic waste.

In 2018–19, the 660 accredited sites recycled 
approximately 22,728 cubic metres of mixed 
recyclables, representing 1,833 tCO2 -e (carbon 
dioxide equivalent) avoided, 24,281 cubic metres 
of paper and cardboard, representing 6,070 
tCO2 -e avoided, and 2,375 cubic metres of organic 
material, which is equivalent to 1,303 tCO2 -e. 
Other participating businesses have achieved 
waste-to-landfill reductions not captured in these 
statistics. Over-servicing has been avoided. Regional 
businesses whose waste is diverted to ACT landfills 
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are serviced through a cross-border agreement with 
Queanbeyan–Palerang Regional Council.

The Actsmart Public Event program, available to 
any community event, helps organisers implement 
recycling, energy, water and transport efficiencies. 
In 2018–19, 278 events included Floriade, the National 
Multicultural Festival, ActewAGL Royal Canberra 
Show, National Folk Festival, Summernats 32, sporting 
events. Waste diverted included 92,651 kilograms of 
mixed recycling (equivalent to 118 tCO2 -e avoided) 
and 18,459 kilograms of organic waste (equivalent to 
29 tCO2 -e). More than 1.5 million patrons have been 
exposed to recycling at these events.

odour, environmental impact 
statements, and asbestos: addressing 
hazards

mugga Lane odour management

Methane produced at Mugga Lane is captured, 
reducing emissions and generating energy. New 
gas capture infrastructure will be installed under a 
new contract. The new agreement at Mugga Lane 
will improve environmental protection by reducing 
escaped gas and the risk of fire and odour at the 
landfill. An independent odour-monitoring and 
assessment consultant is engaged by the ACT 
Government to report on potential odour issues at 
the Mugga Lane landfill. Construction continues 
to increase capacity at Mugga Lane landfill, which 
has been identified as the territory’s landfill until 
approximately 2050. Mugga 2 quarry site, with an 
operational life of 20–30 years, will begin operations 
in 2020 accepting inert demolition waste.

87 ACT Auditor-General, 2016, Report on the Management of the Financial Arrangements for the Delivery of the Loose-fill Asbestos 
(Mr Fluffy) Insulation Eradication Scheme, ACT Government, Canberra, found at https://www.audit.act.gov.au/__data/assets/
pdf_file/0012/1179939/Report-No-4-of-2016-The-management-of-the-financial-arrangements-for-the-delivery-of-the-Loose-fill
-Asbestos-Mr-Fluffy-Insulation-Eradication-Scheme.pdf, accessed 18 November 2019.

88 More information can be found at http://www.asbestostaskforce.act.gov.au/, accessed on 18 November 2019.

environmental impact statements and 
development applications relevant to waste

TCCS supports the ACT Planning and Land Authority 
within EPSDD as a mandatory referral agency for 
Environmental Impact Statements (EISs), EIS scoping 
documents and Development Applications (DAs). 
ACT NoWaste provides input on TCCS comment on 
selected DAs and EISs relating to mixed/multi-unit 
developments and waste facilities to ensure the 
objectives of regulations, policies and government 
waste strategies are considered as part of these 
processes. Community members are also able to 
provide submissions to the EIS process, and these are 
publicly displayed.

Asbestos and other construction events

Construction events, such as the demolition of 
Mr Fluffy houses and Currong apartments, were 
dealt with appropriately. Asbestos-contaminated 
waste was landfilled in a licenced facility within 
safety requirements. The ability to handle unforeseen 
problematic waste streams continues to be an ACT 
strength. The ACT Audit Office provided a report 
on the removal process in 2016.87 The Asbestos 
Response Taskforce has reported, provided a 
register, established a legacy project and engaged the 
community in its operations.88
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AIR
overview
Air environment protection policy aims to meet 
national ambient air quality standards and to 
minimise risk to the local community from air 
pollution. The ACT Government is a signatory to the 
National Clean Air Agreement which seeks to manage 
air quality, deliver better air quality information, 
improve emissions and efficiency standards for new 
wood heaters and non-road spark ignition engines, 
and strengthen reporting standards for particulate 
matter pollution through the National Environment 
Protection (Ambient Air Quality) Measure 
(AAQ NEPM).

Policy context

Poor air quality in Canberra November 2019. Source: 
https://the-riotact.com/poor-air-quality-and-visibility-
is-here-to-stay-over-the-weekend/339955

The Environment Protection Act 1997 (ACT) (EP Act 
1997) serves to protect and improve air quality. 
Environment Protection Regulation 2005 addresses 
emissions to air and provides the framework for 
regulation of activities. The Health Act 1993 (ACT) 
does not legislate on air quality.

The ACT Environment Protection Authority (EPA) 
enforces the AAQ NEPM legislation and relevant 
regulations. Recent and pending changes to the AAQ 
NEPM result in the ACT being unable to meet the 
current and proposed measure in full. Options to 
address this are being investigated.

Policy developments

ePA: its role and responsibilities – 
years of endeavour

In 2018, EPSDD commenced a review of air 
environment protection policy (EP Act 1997), and 
standards and criteria for industrial emissions, 
including odour. The ACT Government has developed 
the Separation Distance Guidelines for Air 
Emissions 2018. Extensive internal and external 
consultations took place. Guidelines provide clarity 
and certainty for assessing development proposals 
and assist strategic planning for the siting of 
potentially incompatible land uses.

The ACT Wood Heater Replacement Program 
commenced in 2004. A financial incentive is offered 
to replace wood heaters with energy efficient 
electric alternatives: 1,179 wood heaters have been 
removed between 2004 and 2019. An education 
program provides advice to air conditioning and 
wood heater retailers of appliances under the EP Act 
1997 and Environment Protection Regulation 2005. 
In 2016, amendments were made to the EP Act 
1997 and Environment Protection Regulation 2005 
to introduce stricter Australian Standards for 
emissions and efficiency for domestic wood 
heaters. In September 2019, these standards were 
again tightened in accordance with the Australian 
Standards. Territory Plan variations can be used 
to provide for air quality improvements in relation 
to emissions from wood heaters. Structure or 
concept plans can be used to give statutory effect. 
Restrictions on the installation of wood heaters are 
already in place in the Molonglo Valley (excluding 
Wright), east O’Malley and Dunlop. Firewood 
merchants are regulated under the Environment 
Protection Regulation 2005, and the ACT Burn Right 
Tonight community education campaign continues.

Health directorate: its role and 
responsibilities, a growing challenge

ACT Health is seeking to establish a network of 
particulate sensors to monitor wood smoke in areas 
of Canberra not covered by the current monitoring 
network. The ACT Health Directorate’s Air Quality 
Index website provides real-time assessments of 
air pollution in the ACT. The index shows levels of 
pollutants, a colour-coded description of what the 
levels mean, and the potential health risks associated 
with the index levels.
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LAND

89 The ACT Government’s 2017 fact sheet on the Territory Plan is found at https://s3.ap-southeast-2.amazonaws.com/hdp.au.prod.
app.act-yoursay.files/4715/6402/4649/Fact_Sheet_-_Territory_Plan_Overview_A16314423.pdf

90 The current Territory Plan is comprised of 43 strategic principles and approximately 180 codes, 160 objectives, 1,400 rules and 
1,200 criteria. It is based on the Development Assessment Forum (DAF) model, a national model which now needs revisiting to 
support the delivery of better outcomes.

91 The zone, precinct and overlay requirements are detailed in the volumes of the Territory Plan.

overview
Land use planning has implications for biodiversity. 
In the ACT offsets have been instituted to make 
provision for development (see the biodiversity 
section below). To protect the environment and lessen 
the impact of the growth of the city of Canberra, 
planning legislation, regulation, strategies and plans 
need to consider biodiversity, and the impacts of 
climate change.

Policy context

Planning and Development Act 2007

The Planning and Development Act 2007 (ACT) 
established the Planning and Land Authority (PLA) 
as the ACT authority which prepares and administers 
the Territory Plan, including continually reviewing 
and proposing amendments. The PLA is administered 
by the Environment, Planning and Sustainable 
Development Directorate.

The Territory Plan

The Territory Plan (TP) is a written statement and 
a map, prepared and administered by the planning 
authority (established as a function of the operation 
of the Australian Capital Territory (Planning and Land 
Management) Act 1988 (Cwlth).89 The TP is complex 
and guides governance, strategic directions, zones 
(including objectives and development tables and 
zone or centre development codes), precinct codes, 
general codes, overlays, definitions, structure plans, 
concept plans and development codes for future 
urban areas.90 The TP Map graphically represents 
the applicable land use zones under the categories 
of residential, commercial, industrial, community 
facility, urban parks and recreation, transport and 
services and non-urban; precincts; and overlays.91

Strategic Assessments – molonglo, 
Gungahlin, West Belconnen and 
eastern Broadacre

Development of the suburb of Whitlam, Molonglo Valley. 
Source: https://matthewsherrenphotography.com/

Strategic Assessments are the mechanism by 
which the Commonwealth and the ACT streamline 
development processes, while at the same time 
establishing protocols for the protection of 
Matters of Environmental Significance (MNES) 
pursuant to the Commonwealth’s Environment and 
Biodiversity Protection Act 1999 (see the Biodiversity 
section below).
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Policy development

92 EPSDD, 2018, ACT Planning Strategy 2018, ACT Government, Canberra: 7, found at https://s3.ap-southeast-2.amazonaws.com/
hdp.au.prod.app.act-yoursay.files/3615/4474/5124/ACT_Planning_Strategy_2018.pdf accessed on 2 December 2019.

93 EPSDD, 2018, ACT Planning Strategy 2018, ACT Government, Canberra:38–40, found at https://s3.ap-southeast-2.amazonaws.
com/hdp.au.prod.app.act-yoursay.files/3615/4474/5124/ACT_Planning_Strategy_2018.pdf accessed on 2 December 2019.

94 EPSDD, 2018, ACT Planning Strategy 2018, ACT Government, Canberra: 69, found at https://s3.ap-southeast-2.amazonaws.com/
hdp.au.prod.app.act-yoursay.files/3615/4474/5124/ACT_Planning_Strategy_2018.pdf

95 The Planning and Development Act 2007 requires the planning and land authority to consider at least once every five years 
whether the Territory Plan should be reviewed.

96 Your say link found at https://www.yoursay.act.gov.au/act-planning-review/background, accessed 29 October 2019.
97 Found at https://www.legislation.act.gov.au/a/2007-24/, accessed 29 October 2019.
98 EPSDD Planning, Territory Plan webpage, found at https://www.planning.act.gov.au/tools_resources/plans-registers/plans/

territory_plan, accessed 29 October 2019.
99 EPSDD, 2018, ‘Variation to the Territory Plan 356’, found at https://www.parliament.act.gov.au/__data/assets/pdf_

file/0011/1257824/Approval-of-Variation-No-356-to-the-Territory-Plan-Amendments-to-the-West-Belconnen-Concept-Pl
an-for-Ginninderry-Stage-1-Development,-dated-18-September-2018,-including-associated-documents.pdf, accessed 
21 November 2019.

100 EPSDD, 2019,’Draft Variation to the Territory Plan 354’, found at https://www.planning.act.gov.au/__data/assets/pdf_
file/0004/1415920/DV354-Water-Sensitive-Urban-Design-recommended-to-the-Minister.pdf, accessed 21 November 2019

101 Found at https://www.legislation.act.gov.au/ni/2017-501 accessed on 21 November 2019.
102 ACT Government media release, 22 July 2016, ‘Green Light for Residential Development in West Belconnen’, found at  

https://www.cmtedd.act.gov.au/open_government/inform/act_government_media_releases/gentleman/2016/green-light-for-
residential-development-in-west-belconnen, accessed 18 November 2019.

ACT Planning Strategy 2018

The ACT Planning Strategy 2018 replaces the 2012 
strategy and is the key strategic document guiding 
growth and change.92 The ACT Government invited 
views about this refresh of the planning strategy 
including from the Young Planners Association and 
through interactive live streaming.

The new strategy promotes a compact city focused 
on key centres and transport corridors, identifies 
urban intensification centres, and promotes 
walkability and the efficient use of infrastructure. It 
has been developed to align with transport, housing 
and climate change strategies. The aspiration for 
urban infill has increased to 70% from 50% in 2012.93 
Urban intensification areas have been marginally 
expanded. The Ginninderry development is provided 
with a more specific boundary. The western edge 
investigation area has been contracted: it no longer 
crosses the Murrumbidgee River. Areas described as 
‘centres’ are similar to those outlined in 2012 and the 
Canberra Airport and suburbs of Casey and Jamieson 
are identified as ‘employment clusters’.

Urban heat island (UHI) interventions, and green 
and blue infrastructure, are promoted to respond 
to climate change, improve air, soil and water 
quality, and increase public amenity. Residential 
development provisions will be updated to mitigate 
the loss of tree canopy cover and permeable 
surfaces as a result of urban intensification.94 The 
Living Infrastructure Plan: Cooling the City 2019 
(launched outside this reporting period) builds on 
this commitment.

Territory Plan Review

After the refresh of the Planning Strategy, a major 
planning review commenced in March 2019 and 
will continue into 2020.95 Across 2018 a range of 
consultations, including about housing choices, 
has taken place. 96 A key objective is to establish a 
concise, clear, unambiguous, outcomes-focused 
statutory plan. A strategic environmental assessment 
will evaluate impacts of proposed TP changes 
(section 100, Planning and Development Act 2007).97

Territory Plan amendments to address 
climate change, biodiversity and 
sustainability issues98

Territory Plan draft variations in this reporting 
period include:

• V356 gas utility services in West Belconnen, 
making gas utility service optional not mandatory 
(2018)99

• V354 Water Sensitive Design Code revision, 
providing for a general code unless site specific 
provisions apply (2019)100

• V348 active living principles (2017)101

• V351 West Belconnen Urban development rezoning 
land immediately west of the suburbs of Holt and 
Macgregor, providing for 6,500 residences and 
mixed-use premises with access to a 360-hectare 
nature reserve on the Murrumbidgee River 
(2016).102
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https://www.planning.act.gov.au/__data/assets/pdf_file/0004/1415920/DV354-Water-Sensitive-Urban-Design-recommended-to-the-Minister.pdf
https://www.planning.act.gov.au/__data/assets/pdf_file/0004/1415920/DV354-Water-Sensitive-Urban-Design-recommended-to-the-Minister.pdf
https://www.legislation.act.gov.au/ni/2017-501
https://www.cmtedd.act.gov.au/open_government/inform/act_government_media_releases/gentleman/2016/green-light-for-residential-development-in-west-belconnen
https://www.cmtedd.act.gov.au/open_government/inform/act_government_media_releases/gentleman/2016/green-light-for-residential-development-in-west-belconnen


ACT State of the Environment  |  2019 Report

master Plan Program

Since 2015 master plans for Mawson (2015), Woden 
(2015), Belconnen (2016), Calwell (2016), Tharwa 
(2018), Curtin (2018),103 Gungahlin Refresh (2018) and 
Kippax (2019) have been released. By focusing urban 
intensification in existing town centres, group centres 
and transit corridors, these plans support compact, 
efficient and sustainable development. Territory Plan 
Precinct Codes provide statutory effect. Community 
consultation has been encouraged.104

Land Release Program (2018–2022 
Indicative Land Release Program)

‘Underlying demand’ drives the release of land in the 
ACT. The Australian Bureau of Statistics anticipates 
population growth of 7,200 people per year and 
housing demand is assessed at 3,000 per year to 2024. 
Oversupply – at 4,000 over the next four years – is 
routinely adopted to promote housing ‘affordability’.

103 One example, the Curtin Group Centre Master Plan, can be found at https://www.planning.act.gov.au/tools-resources/
plans-registers/plans/master-plans/curtin_group_centre_master_plan, accessed 31 October 2019.

104 For example, for the Kippax developments, see EPSDD, 2017, Kippax Group Centre Master Panel: Community Panel Outcomes 
Report, ACT Government, Canberra, found at https://www.planning.act.gov.au/__data/assets/pdf_file/0012/1138989/Kippax-
Group-Centre-Master-Plan-Community-Panel-Community-Panel-Outcomes-Report-access.pdf, accessed 31 October 2019; 
and EPSDD Planning, Kippax Group Centre Master Plan webpage, found at https://www.planning.act.gov.au/tools-resources/
plans-registers/plans/master-plans/kippax, accessed 31 October 2019.

105 NCA and ACT Government, 2018, City and Gateway Draft Urban Design Framework, EPSDD, Canberra, found at https://www.
planning.act.gov.au/__data/assets/pdf_file/0005/1296986/CITY-AND-GATEWAY-Urban-Design-Framework.pdf, accessed 31 
October 2019. 

106 ACT Government, 2017, Molonglo Valley Stage 3, Interim Limited Area Planning and Design Framework, found at https://www.
yoursay.act.gov.au/city-and-gateway-draft-urban-design-framework, accessed 31 October 2019.

City and Gateway Urban design 
Framework 2018105

The National Capital Authority (NCA ) and ACT 
Government’s City and Gateway Draft Urban Design 
Framework sets principles for development and 
growth in the city centre and along Northbourne 
Avenue and Federal Highway. Targets for green and 
blue infrastructure have been established. The 
community was consulted.106

Planning for Ginninderry. Source: OCSE.
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Biodiversity and Strategic Assessments107

107 This issue is discussed in more detail in the Biodiversity section below.
108 Relevant government publications: ACT Government, 2017, Molonglo Valley Stage 3, Interim Limited Area Planning and Design 

Framework, found at https://www.planning.act.gov.au/__data/assets/pdf_file/0003/1348005/Molonglo-Planning-and-Design-
Framework-Stage3-ACCESS.pdf accessed 2 December 2019 ; and ACT Government, 2109, Molonglo Valley Stage 3 Planning and 
Design Framework, found at https://www.planning.act.gov.au/__data/assets/pdf_file/0003/1348005/Molonglo-Planning-and-
Design-Framework-Stage3-ACCESS.pdf, accessed 30 October 2019 and, previously, https://www.planning.act.gov.au/topics/-
significant_projects/planning_studies/-molonglo_valley_stage_2_planning_project accessed on 30 October 2019.

109 EPSDD Planning, 2017, Molonglo Valley Stage 3 Urban Development EIS exemption application, found at https://www.planning.
act.gov.au/development_applications/da_assessment/environmental_assessment/exemption_from_requiring_an_eis_s211/
molonglo-valley-stage-3-urban-development, accessed 30 October 2019; EPSDD, 2017, Molonglo Stage 3 – Urban Development 
and Infrastructure, Application for EIS Exemption Consideration Report, found at https://www.planning.act.gov.au/__data/
assets/pdf_file/0013/1202440/Molonglo-Stage-3-EIS-Exemption-Report.pdf, accessed 29 October 2019; ACT Government, 
2018, Exemption Instrument, found at https://www.legislation.act.gov.au/ni/2018-260, accessed 29 October 2019.

110 ACT Government, 2019, Nature Conservation (Molonglo River Reserve) Reserve Management Plan 2019, found at https://www.
legislation.act.gov.au/di/2019-192/. Details of information provided for community consultation are found at https://www.
yoursay.act.gov.au/act-parks/molonglo-river-reserve

111 ACT Government, 2019, Nature Conservation (Molonglo River Reserve) Reserve Management Plan 2019, found at https://www.
legislation.act.gov.au/di/2019-192/, accessed 20 November 2019.

112 Found at https://www.planning.act.gov.au/planning-our-city/planning-studies/eastern_broadacre_planning_project/act_
eastern_broadacre_final_report accessed 2 December 2019.

molonglo valley Stage 3 Planning and 
design Framework and the molonglo 
River Reserve

Molonglo Valley Stage 3 Planning and Design 
Framework (PDF)108 refines the Territory Plan’s 
Molonglo Valley Structure Plan. Stage 3 is projected 
to accommodate 10,000–12,000 dwellings at varying 
densities and for mixed use. The PDF – a requirement 
of the 2011 Molonglo Valley Plan for the protection 
of MNES – requires the preparation of indicative 
design plans before starting subdivision planning. 
The PDF includes requirements for the Kama Nature 
Reserve buffer zone, specified when the Minister 
granted an environmental impact statement (EIS) 
exemption.109 The Molonglo River Reserve110 follows 
the Molonglo River from Scrivener Dam to the 
Murrumbidgee River Corridor Reserve and has high 
conservation and recreation value. It is comprised 
of the Kama Nature Reserve, Lower Molonglo 
River Corridor Nature Reserve, and Molonglo River 
Special Purpose Reserve. The 2019 Molonglo River 
Reserve Management Plan guides biodiversity and 
other usages.111

eastern Broadacre – Environment 
Protection and Biodiversity 
Conservation Act 1999 Strategic 
Assessment (in process)

The ACT Planning Strategy 2018 identifies the need 
to investigate establishing new employment areas 
including in the Eastern Broadacre.112 Proximity 
to existing industrial estates and the arterial and 
highway road network were considerations. MNES 
have been identified and an Environment Protection 
and Biodiversity Conservation Act 1999 (Cwlth, EPBC 
Act) Strategic Assessment is being undertaken to 
develop a biodiversity commitment strategy.

Public consultation on the draft will commence 
in 2020. A supplementary report will then be 
lodged with the Commonwealth for determination 
after which the Territory Plan will be varied. An 
independent audit of commitments will be required.
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BIODIVERSITY
overview
Biodiversity policy is complex and plays out in 
human settlement and planning policy, and is linked 
inextricably to water, climate change and other policy 
areas. Policy instruments range across portfolios and 
across programs and projects. Biodiversity policy 
is transparent, evidence-based, and accountable. 

Monitoring and evaluation is formalised, strategies 
and plans and reviews and revision are routine. 
Adaptive management is adopted across the 
portfolio. Organisational structures are stable 
and regional collaboration is institutionalised as 
is appropriate.

ComPLexITy IN eNvIRoNmeNTAL PoLICy – BIoSeCURITy IN THe ACT

The Biosecurity Strategy 2016 provides a classic example of the complexity of managing biodiversity 
challenges. Biosecurity is a national and sub-national concern. It involves fauna, flora and aquatic 
species, is potentially the subject of urgent interventions, and involves legal, policy, operational and 
personnel collaborations. Assessing management effectiveness can be challenging because of the 
potential for unexpected human activities.

The legal landscape is complex and critically important. At the Commonwealth level biosecurity is 
governed by the Biosecurity Act 2015 and the Environment Protection and Biodiversity Conservation 
Act 1999. At the territory level, the ACT’s biosecurity concerns are governed by the Plant Diseases 
Act 2002, Pest Plant and Animals Act 2005, Animal Diseases Act 2005 and Nature Conservation Act 2014, 
Emergencies Act 2004, Fisheries Act 2000 (ACT), ACT Pest Animal Management Strategy 2012–2022, ACT 
Weeds Strategy 2009–2019 and ACT Biosecurity Emergency Plan. Across the border, NSW has its own 
numerous environmental legislation, regulation and strategy, some of which have relevance for the ACT.
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Policy context

Nature Conservation Act 2014

The Nature Conservation Act 2014 (ACT) is the overarching framework and creates the Conservator of Flora and 
Fauna, and the Scientific Committee.

ACT environmental organisational management structure

Minister for the
Environment

Responsible for the Act

Land management

ACT Parks &
Conservation Service

City Services

Landholders

Partnerships

Government

Traditional Custodians

Community Groups

Institutions

Research & monitoring

ACT Government

Universities

Conservation organisations

Citizen science

Canberra community

Park users

Schools

Urban residents

Rural landholders

ACT
Nature Conservation Act 2014

Conservator

Management of ACT national parks and reserves,
rural and urban areas, and native plants and animals

ACT
Nature Conservation Strategy

ACT Scientific Committee
Independent Experts, appointed by the Minister for 

advice on nature conservation, under the Act

Supported by

Infographic created by OCSE, information sourced from EPSDD.

Conservator of Flora and Fauna

113 Management of urban trees is discussed in the chapter on the urban forest. The Tree Protection Act 2005 (ACT) is found at 
https://www.legislation.act.gov.au/a/2005-51

114 EPSDD, 2017, Conservator Guidelines for the Translocation of Native Flora and Fauna in the ACT, ACT Government, Canberra, 
found at https://www.environment.act.gov.au/__data/assets/pdf_file/0007/1138912/Conservator-guidelines-for-the-transloca
tion-of-native-flora-and-fauna-in-the-ACT.pdf

The Conservator’s responsibilities include 
operationalising and reviewing the Nature 
Conservation Strategy for effectiveness of landscape 
scale approaches across tenures, habitat restoration, 
landscape connectivity, threats to biodiversity, the 
impacts of climate change, and biodiversity research 
and monitoring programs. Public consultation 

and reporting are required. The Conservator 
maintains responsibility for urban trees.113 In 2017, 
the Conservator developed Guidelines for the 
Translocation of Native Flora and Fauna.114 Action 
plans, species conservation plans and controlled 
native species plans, and licencing are also in the 
Conservator’s remit.
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Biodiversity Research and monitoring Program and Conservation effectiveness management Program

115 More information on the ACT Scientific Committee can be found at https://www.environment.act.gov.au/cpr/advisory-bodies/
act-scientific-committee

116 The ACT Scientific Committee replaced the ACT Flora and Fauna Committee. Conservation Advices total 34 and they can be 
searched for on the Department of the Environment and Energy Species Profile and Threats Database webpage, found at  
http://www.environment.gov.au/cgi-bin/sprat/public/conservationadvice.pl.

117 Environment and Planning Directorate, 2013, ACT Nature Conservation Strategy 2013–23, Implementation Plan 1 (2013–2018), 
ACT Government, Canberra, found at https://www.environment.act.gov.au/__data/assets/pdf_file/0006/576177/NCS-Implem
entation-Plan-1-2013-2018.pdf; EPSDD, 2019, ACT Nature Conservation Strategy 2013–23, Implementation Plan 2 (2019-23), ACT 
Government, Canberra, found at https://www.environment.act.gov.au/__data/assets/pdf_file/0009/1428363/ACT-Nature-Cons
ervation-Strategy-Implementation-Plan-2-201923.pdf 

The Biodiversity Research and Monitoring Program 
(BRAMP), required under the Nature Conservation 
Act 2004, and the Conservation Effectiveness 
Management Program (CEMP) both work to inform the 
management of biodiversity. The CEMP responds to 

ecological indicators in relation to land management 
and restoration. Without the CEMP many other policy 
actions would lack an evidence base to plan, deliver 
and review their performance. It is a critical part of 
the biodiversity monitoring and evaluation puzzle.

ACT Nature Conservation Act and Nature Conservation Strategy management structure

Partnerships

Government

Traditional Custodians

Community Groups

Institutions

BIODIVERSITY
RESEARCH AND

MONITORING
PROGRAM

Reporting

Evaluation

Management of ACT national parks and reserves,
rural and urban areas, and native plants and animals

ACT
Nature Conservation Act 2014

ACT
Nature Conservation Strategy

Infographic created by OCSE, information sourced from EPSDD.

Scientific Committee

The Nature Conservation Act Scientific Committee 
was established in 2015.115 It is a statutory 
independent expert body appointed by the Minister 
for the Environment. The committee advises on action 
plans, provides conservation advices on listing of 
threatened species, key threatening processes, and 
on ecological communities.116

Nature Conservation Strategy

The Nature Conservation Strategy (subject to 
review every five years) outlines the principal 
biodiversity strategies:

• enhance habitat connectivity and ecosystem 
function

• manage threats to biodiversity

• protect species and ecological communities

• enhance biodiversity value of urban areas, and

• strengthen community engagement.117
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oCSe commentary

118 Audits are required every five years to determine EPBC Act 1999 compliance. See https://www.envcomm.act.gov.au/
publications/investigations/independent-audit-of-the-gungahlin-strategic-assessment and https://www.envcomm.act.gov.
au/publications/investigations/independent-audit-of-the-molonglo-valley-strategic-assessment accessed 2 December 2019. 

119 Department of the Environment and Energy, EPBC 1999, ‘One-Stop Shop for Environmental Approvals’ webpage, found at 
http://www.environment.gov.au/epbc/one-stop-shop, accessed 19 January 2019.

120 Environment and Planning Directorate, 2015, ACT Environmental Offsets Policy, ACT Government, Canberra, found at https://
www.environment.act.gov.au/__data/assets/pdf_file/0009/628758/ACT-Environmental-Offsets-Policy-ACCESS-PDF.PDF, 
accessed 8 October 2019.

121 Planning and Development Act 2007, Division 6A.2.3, found at https://www.legislation.act.gov.au/a/2007-24/

2015 State of the environment report 
recommendations

Recommendations about documenting vegetation 
clearing, monitoring and evaluation, and connectivity 
of reserves, were made in the State of the 
Environment 2015 report. OCSE annual reports 
identify actions which have been taken.

Gungahlin (2017) and molonglo 
valley (2018) Strategic Assessment 
Independent Audits

Strategic Assessments involve national and 
subnational collaboration, are established pursuant 
to the EPBC Act 1999, and are agreed on the basis 
that MNES are protected during and after the 
development process. Commitments made by the ACT 
Government in relation to Gungahlin and Molonglo 
include indirect and direct offsets, land management 
plans, environmental research, and operational 
undertakings over 20 and 30 years (respectively).

Audits of these Strategic Assessments have been 
undertaken in compliance with the EPBC Act 1999.118 
The audits were conducted pursuant to directions 
about independence and provide for transparent 
reporting. Risks were assessed, corrective actions 
and recommendations were made, and affirmative 
government responses have been forthcoming.

Systemic challenges, including timeliness of 
reporting and lack of adequate and secure funding for 
long term conservation projects, were identified as 
issues. Concerns have been expressed about ongoing 
community input once a Strategic Assessment has 
been settled.

In general, pending the establishment of conservation 
baselines, sound progress in respect of MNES 
was evident. On-ground implementation of agreed 

Strategic Assessment commitments has been 
extensive, innovative, and monitoring has improved. 
Monitoring will provide a strong data baseline and 
build understanding of climate variability over the 
term of the project, assisting in policy development. 
Expert ecologists are now integral to decisions early 
in the planning phase to ensure that commitments 
are clear, based on best knowledge, ecologically 
effective, and practical to deliver.

ACT eNvIRoNmeNTAL oFFSeTS

Consistent with the EPBC Act 1999 
Environmental Offsets Policy,119 the ACT 
Environmental Offsets policy came into 
effect on 2 April 2015.120 The ACT policy has 
not yet been applied. All approvals for ACT 
environmental offsets have been processed 
using the Commonwealth guide. Most 
offset sites are managed by the Parks and 
Conservation Service. Every five years the 
Minister is required to consider whether a 
review of the offsets policy is necessary.121

The ACT Offsets Register provides information 
on offsets under the EPBC Act 1999 and the 
Planning and Development Act 2007 (ACT), 
areas, development, and information on 
environmental approvals, management 
and additional reports. ACTMapi provides 
geographic locations.

Lower Cotter Catchment Restoration 
evaluation – The Heroic and the 
dammed report

The Commissioner’s report on the Lower Cotter 
Catchment restoration noted similar challenges and 
is considered in the Water section below.
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Policy development

122 https://www.legislation.act.gov.au/a/2018-33/default.asp see Part 9 of the Act accessed 15 October 2019.
123 Environment and Planning Directorate, 2013, ACT Nature Conservation Strategy 2013–23, Implementation Plan 1 (2013–2018), 

ACT Government, Canberra, found at https://www.environment.act.gov.au/__data/assets/pdf_file/0006/576177/NCS-Impleme
ntation-Plan-1-2013-2018.pdf, accessed 30 October 2019.

Nature Conservation Act 2014

Amendments to the Nature Conservation Act 2014 
were introduced in the reporting period to 
harmonise national and sub-national listing of 
threatened species and ecosystems. Further minor 
amendments in 2018 related to the provision of 
Conservation Advices.122

Nature Conservation Strategy 2013–23

Nature Conservation Strategy reviews were 
conducted in 2015 and 2018. In 2018, 51 milestones 
had been ‘completed’ and 51 were ‘ongoing’. The 2016 
Nature Conservation Strategy Implementation 
Plan 2013–18 Progress Report indicated progress 
against implementation actions as follows:

• Improvements in baseline information on 
landscapes (vegetation communities, habitat 
connectivity and soil and hydrological landscapes) 
were shared via ACTMapi.

• Restoration of 60,000 hectares of Box Gum Grassy 
Woodland was achieved via the ACT Woodlands 
Restoration Program (2011–18).

• Grassland Enhancement Program research and 
on-ground trials improved management of habitat 
(Grassland Earless Dragon, Striped Legless Lizard, 
Button Wrinklewort, Small Purple Pea).

• Native fish passage and habitat results were 
improved due to artificial fish habitat and 
engineered log jams conservation research.

• Threatened species and threatened ecological 
communities protection improved with Scarlet 
Robin (2016), Murray Cod (2017) and Listed 
Migratory Species (2018) Action Plans.

• 16 Action Plans were reviewed and updated.

• Improved long-term monitoring for ecosystems 
was reported as a result of the CEMP.

• Translocations and reintroductions of the Eastern 
Bettong, Eastern Quoll, Brown Treecreeper and 
New Holland Mouse were undertaken via the 
Mulligans Flat Woodland Sanctuary and Mulligans 
Flat–Goorooyarroo Woodland Experiment. 
Collaboration was integral with the private trust, 
ACT Government, CSIRO, ANU and the community 
working together. The Trust was awarded a 
Certificate of Excellence as an ecotourism 
destination in 2019 (Trip Advisor).

• Brindabella Midge Orchid, Murrumbidgee 
Bossiaea, Tuggeranong Lignum and Ginninderra 
Peppercress seed banks were developed, 
collaborating with Australian National 
Botanic Gardens.

• Continued strong community engagement is 
reflected in partnerships and citizen science:

– ParkCare has been reinvigorated through the 
ParkCare Hub and four volunteering streams: 
ParkCarePatch, RangerAssist, WildlifeAssist 
and VisitorAssist

– community research has been promoted 
through ParkCare Forums, a Woodlands Forum 
and a Symposium at Black Mountain

– citizen science has been encouraged 
through the Canberra Nature Map, Upper 
Murrumbidgee Waterwatch, Frogwatch, the 
Woodlands and Wetlands Trust Latham’s Snipe 
Project, and

– involvement of Indigenous people in woodland 
restoration, cultural burns, Caring for Country, 
has been improved by the Murrumbung 
Ranger Program.123

The second Implementation Plan (2019–23) was 
released in 2019 (outside the reporting period).
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Biodiversity Research and monitoring 
Program (BRAmP) 2015–2017

BRAMP establishes a two-year program of 
biodiversity research and monitoring activities.124 
The program supports the ACT Conservator of Flora 
and Fauna and contributes a long-term strategic 
approach, better understanding and tracking of 
ecosystem condition, and an evidence base for policy, 
programs, resource allocation and reporting. BRAMP 
collaborates with ANU, University of Canberra, CSIRO 
and the community. Measurable targets, timelines, 
isolating and addressing delays, extensions of 
time and reporting are critical components of the 
processes established. Milestones from the BRAMP 
Implementation Report 2015–17 include:

124 EPSDD, 2015, Biodiversity Research and Monitoring Program July 2015–June 2017, ACT Government, Canberra, found at https://
www.environment.act.gov.au/__data/assets/pdf_file/0008/754163/Biodiversity-Research-and-Monitoring-Program.pdf; ACT 
Government, Biodiversity Research and Monitoring Program 2017–19, found at https://www.legislation.act.gov.au/View/ni/2017-
306/20170701-66442/PDF/2017-306.PDF

125 ACT Government, Biodiversity Research and Monitoring Program 2015–17 Implementation Report, found at https://www.
environment.act.gov.au/__data/assets/pdf_file/0009/1108854/2015-17-BRAMP-Implementation-Report_ACCESS.pdf, 
accessed, 20 October 2019.

126 EPSDD, 2015, Biodiversity Research and Monitoring Program July 2015–June 2017, ACT Government, Canberra https://www.
environment.act.gov.au/cpr/review_of_the_nature_conservation_act/biodiversity-research-and-monitoring-program, 
accessed 29 October 2019. 

• completion of soil landscape mapping and the 
classification of and management guidance for 
hydrogeological landscapes (HGLs)

• progress made on baseline vegetation mapping

• progress made on the CEMP to establish a 
monitoring framework for 8 key ecosystem types 
represented in ACT Nature Reserves, and

• improvements to data management, including 
through spatial tools.125

The majority of the 41 actions were reported to 
be on-track, 6 activities were delayed due to 
seasonal/weather factors and or absence of input 
data. The 2015–17 BRAMP has been superseded 
by BRAMP 2017–19 which has not yet undergone 
a review.126

Common blue damselfly. Source: Ryan Colley.
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Conservation effectiveness 
management Program (CemP) 2017

The CEMP127 is an ecosystem condition monitoring 
framework which emerged from a 2014 review of 
monitoring and evaluation within the reserve network. 
Through the CEMP, eight ecosystem condition 
monitoring plans are being developed. CEMP provides 
for the recognition of systematic and explicit 
knowledge needs in decision-making and is based on 
an adaptive management approach.128 The CEMP:

• evaluates the effectiveness of management 
actions in achieving conservation outcomes

• is a coordinated, systematic, robust framework to 
detect change in ecosystem condition

• supports land management decisions through 
evidence-based assessments, and

• identifies knowledge gaps to aid in prioritisation of 
future research.

CEMP uses indicators to assess biodiversity values 
as well as threatening processes. For each indicator, 
a baseline condition, reference condition (commonly 
thought of as pre-European condition), and a target 
condition are defined to form the basis of condition 
assessments. Current condition, condition trend, 
and data confidence are all considered when 
making assessments.

127 Brawata, R. et al., 2017, Conservation Effectiveness Monitoring Program: An Overview, Technical Report, EPSDD, Canberra, 
found at https://www.environment.act.gov.au/__data/assets/pdf_file/0004/1059241/Conservation-effectiveness-monitori
ng-program.pdf, accessed 30 October 2019.

128 ACT Government, Biodiversity Research and Monitoring Program 2017–19, found at https://www.legislation.act.gov.au/View/
ni/2017-306/20170701-66442/PDF/2017-306.PDF, accessed 1 October 2019.

129 EPSDD, 2017, Conservation Research Program Report 2015–17, Technical Report, ACT Government, Canberra, found at https://
www.environment.act.gov.au/__data/assets/pdf_file/0019/1127143/Conservation-Research-Program-Report-2015-17.pdf, 
accessed 29 October 2019. 

An implementation program report for 2015 to 2017129 
concluded 15% progress against targets for the 
CEMP, with resource constraints and delays cited as 
issues when timeframes were extended by two years. 
The CEMP was identified as one of four highlights of 
the BRAMP. The CEMP has delivered several critical 
policy elements that involve new and complex 
research concepts:

• a program overview document in 2017

• a lowland native grassland ecosystem condition 
monitoring program in 2017

• an upland native grassland ecosystem condition 
monitoring plan delivered in 2019, and

• an aquatic and riparian ecosystem condition 
monitoring plan in review in 2019.

Monitoring plans under development at the 
conclusion of the 2015–2019 reporting period 
included lowland woodlands, uplands woodlands, 
lowland forests, upland forests, and bogs and fens. 
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Listing of Key Threatened Communities 
and Threatening Process and 
Action Plans

The ACT Government has listed two key threatening 
processes in this reporting period. In response to a 
Conservation Council submission, the loss of mature 
native trees (including hollow-bearing trees) and 
a lack of recruitment was considered and listed 
(2019). The ACT Scientific Committee determined 
that the ecological community ‘High Country Bogs 
and Associated Fens’ was eligible for inclusion in 
the ACT Threatened Ecological Communities List 
(2019).130 A cross-jurisdictional Memorandum of 
Understanding131 aligns lists.

The ACT has established 34 action plans for 
threatened species (3 mammals, 11 birds, 3 reptiles, 
4 fish, 1 amphibian, 3 invertebrates and 9 plants).132 
The ACT has established 2 action plans for ecological 
communities (Box Gum Woodland and Native 
Temperate Grassland) and Migratory Species 
(finalised in March 2018).133

Photos of species in the ACT listed as threatened. The OCSE 
acknowledges photo contributors which can be found at 
https://canberra.naturemapr.org/

130 Scientific Committee ACT Nature Conservation (High Country Bogs and Associated Fens) Conservation Advice 2019 found at 
https://www.environment.act.gov.au/cpr/conservation_and_ecological_communities/high-country-bogs-and-associated-fe
ns-ecological-community accessed 2 December 2019.

131 Department of the Environment and Energy, A Common Assessment Method for the Listing of Nationally Threatened Species in 
Australia, Memorandum of Understanding, found at http://www.environment.gov.au/biodiversity/threatened/cam, accessed 
29 October 2019.

132 EPSDD webpage, Threatened Species Action Plans, found at https://www.environment.act.gov.au/cpr/conservation_and_
ecological_communities/threatened_species_action_plans, accessed 21 November 2019.

133 EPSDD webpage, Migratory Species Action Plan, found at https://www.environment.act.gov.au/cpr/conservation_and_
ecological_communities/threatened_species_action_plans/migratory-species-action-plan, accessed 21 November 2019.
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Strategies

134 Planning and Land Management, 2016, ACT Biosecurity Strategy 2016–2026, ACT Government, Canberra, found at  
https://www.environment.act.gov.au/__data/assets/pdf_file/0007/902293/ACT-Biosecurity-Strategy-2016-2026.pdf 
accessed on 30 October 2019, accessed 21 November 2019.

135 Achievements include the use of drones, monitoring through ArcGIS platform and dashboard, CEMP, Canberra Nature Map 
early detection, emergency responses to Madagascan Fireweed, Coolatai Grass, and better education of stakeholders 
(Weeds Wednesday initiative).

136 This included odour detection dogs, amphibious vehicles, mowing management guidelines, wash down facilities, nursery 
compliance checks, monitoring of sales on eBay and Gumtree. Across 2015–2019 this group promoted improved documentation 
of processes for recording, recommendations for urban landscape plantings, wider dissemination of biosecurity alerts, 
collaboration with Canberra Nature Map for identification of invasive species, collaboration with National Herbarium to assist 
in census of vascular plants, and development of the Invasive Plants Strategy 2020–2030.

137 Implementation included rapid reporting, a new licensing and compliance unit was established and a management team for 
rapid responses to Cane Toad and Red Whiskered Bulbul (2018) through incident management teams was developed. The 
release of K5 strain of RHC+DV1 for biological control of rabbits was actioned. Provision of metrics for wild dogs in accordance 
with the Wild Dog Action Plan, aerial surveys and shooting (deer), camera trapping to provide information on Sambal Deer and 
wild cats, rabbits and pigs, horse management (NSW–ACT border) were all advanced.

138 This reduced the number of non-native birds which can be kept without a license and a mid-term review was foreshadowed.
139 This work promoted governance arrangements, funding for pest animals management including aquatic pests, the 

development of the National Carp Control Plan, operational plans, and assessments. In 2016 secondary poisoning of non-target 
animals was the subject of a risk analysis with CSIRO and the NSW government.

140 These included the declaration of the Redfin Perch and National Noxious Fish list as prohibited from supply or retention, 
clarification of deer species, the upgrade of declarations about European wasp, European red fox, prohibitions on 
Weatherloach and Gambusia, and a provision ensuring notifications about Tilapia.

141 To address addressing Red imported fire ant, Browsing ant, Electric ant, national tropical weeds, and Red witchweed.
142 To address carp (National Carp Control Plan 2016, 2017, 2018, Region Carp Biocontrol Taskforce), rabbits, cats, pigs, kangaroos 

(macropod fertility control), and foxes (including by working with the Centre for Invasive Species Solutions 2005–2019).
143 EPSDD, 2018, Woodlands for Wildlife, ACT Lowland Woodlands Conservation Strategy, Progress Report 2018, ACT Government, 

Canberra, found at https://www.environment.act.gov.au/__data/assets/pdf_file/0008/1333952/Woodlands-for-Wildlife-Progre
ss-Report-2018.pdf, accessed 12 October 2019

Biosecurity Strategy – pests, weeds, and policing

In 2016 the ACT instituted a Biosecurity Strategy.134 
Specific programs which the ACT has promoted in the 
reporting period include:

• 2019 ACT Weeds Strategy, building on a review 
of 2015–2019 strategy135

• Regional Weeds Advisory (non-statutory) Group 
establishment, exploring new technologies136

• 2017 ACT Alligator Weed Management Plan, 
collaboration with the National Capital Authority

• 2016 Pest Plans and Animals (Serrated Tussock) 
Management Plan

• 2012–22 ACT Pest Animal Management Strategy, 
continuing implementation137

• Exempt Animal Declaration (Nature Conservation 
Act 2014) was updated,138 and

• 2015–19 Pest Animal Management Group (PAMG) 
governance and planning innovations.139

The 2016 Pest Plants and Animals Declaration 
(amendment) resulted in a number of declarations 
and clarifications.140 In 2019 this comprehensive list 
provided for 380 species of pest animals.

Actions taken by the ACT Government in the federal 
domain on biosecurity in the reporting period include:

• signing and revising the Intergovernmental 
Agreement on Biosecurity (2019)

• providing detailed advice on the National 
Environmental Biosecurity Response 
Agreement (2017)

• continuing involvement in the National Biosecurity 
Management Consultative Committee and 
National Management Groups141

• contributing to national policy on Australian 
Weeds and Pest Animal Strategies; National 
Invasive Ant Biosecurity Plan 2018–2028

• updating the list of Threat Categories of 
Non-Indigenous Vertebrates; policy on national 
biological control programs142

• presenting submissions on multiple invasive plant 
species and the Live Import List determinations.

Landscape Conservation Strategies

The Native Woodland Conservation Strategy (2019 
Action Plan No 27) provides for reporting on the 
restoration of Box Gum Grassy Woodland through 
the ACT Woodlands Restoration Program (2011–18). 
The previous strategy had been in place since 2004. 
The strategy was broadened to include all woodland 
formations in the ACT, lowland and montane 
woodland communities (see the CEMP commentary 
above on restoration of 60,000 hectares of Box Gum 
Grassy Woodland).143
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The Aquatic and Riparian Conservation Strategy, 
and associated action plans, were updated in 2018, 
accepted by the Scientific Committee and approved 
by the Conservator after public comment.

In 2017, the Native Grassland Conservation Strategy144 
and associated action plans were updated. The 
previous strategy had been in place since 2005. The 
strategy guides and coordinates research, monitoring 
and conservation of native grasslands in the ACT, 
regardless of tenure and land use.

ACT Cat Plan

The policy of cat containment in certain suburbs has 
been reflected in the 2019 Cat Plan.145 This plan is 
critical for MNES commitments in the Gungahlin and 
Molonglo Valley Strategic Assessments. Over 3,000 
survey responses and 100 submissions were received.

ongoing consultations

The matters which follow will be finalised outside the 
reporting period.

draft Canberra Nature Park Reserve 
management Plan

Public comment opportunities on this Draft Plan 
are significant.146 This openness to public comment 
is an expression of best practice public policy 
development and reflects the general understanding 
and global movement that Healthy Parks and Healthy 
People are linked – parks are for people as well as 
for ecosystems and species.147 Aboriginal people’s 
connection to Country is embraced.

144 EPSDD, 2017, ACT Native Grassland Conservation Strategy and Action Plans, ACT Government, Canberra, found at  
https://www.environment.act.gov.au/__data/assets/pdf_file/0010/1156951/Grassland-Strategy-Final-WebAccess.pdf 
accessed 12 October 2019.

145 EPSDD, 2019, Draft ACT Cat Plan 2019–29, ACT Government, Canberra, found at https://s3.ap-southeast-2.amazonaws.com/
hdp.au.prod.app.act-yoursay.files/1615/5443/2948/Draft_ACT_Cat_Plan_-_ACCESS.pdf, accessed 29 October 2019

146 Your Say on the Canberra Nature Park, found at https://www.yoursay.act.gov.au/act-parks/canberra-nature-park, 
accessed on 30 October 2019.

147 Foundation for National Parks and Wildlife, ‘Healthy Parks, Healthy People’, found at 
https://www.fnpw.org.au/projects/parks-for-people, accessed on 30 October 2019.

148 ACT Environment and Recreation 2007, Namadgi National Park Feral Horse Management Plan 2007, found at 
https://www.environment.act.gov.au/__data/assets/pdf_file/0004/901957/NNP-Feral-Horse-Mgt-Plan-2007.pdf, 
accessed 30 October 2019.

149 Found at https://aboutregional.com.au/act-government-to-update-brumbies-management-plan-declare-brumbies-pest-animals/, 
accessed 30 October 2019.

Fisheries Act review

A review of the Fisheries Act 2000 (ACT), including 
public consultation, was undertaken in 2017–2018. 
Issues identified included compliance and 
enforcement, provision of information and education, 
licencing or registration schemes for anglers, 
alignment with NSW fishing rules, access to fishing 
places, importance of conservation of species and 
habitats, tourism opportunities for fishing, pest 
species including carp, trout fishing and stocking, 
and Indigenous cultural rights. Protection of 
biodiversity and promotion of compatible recreation 
underpins the proposed amendments. The Fisheries 
Legislation Amendment Bill 2019 is before the 
Legislative Assembly. Key amendments include 
prohibitions on gear, new enforcement provisions, 
and aquaculture management.

management of feral horses in the Namadgi 
National Park

Management of feral horses across the NSW–
ACT border illustrates some cross-jurisdictional 
challenges. NSW policy has the capacity to impact the 
ACT’s management of the Namadgi National Park. The 
ACT Feral Horse Management Plan 2007148 addresses 
concerns in the Territory. The ACT has used the recent 
Bogs and Fens declaration to advance the protection 
of the national park and the ACT’s water supply.149
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WATER

150 International Union for Conservation of Nature (IUCN), World Commission on Protected Areas, ‘Management Effectiveness’, 
found at https://www.iucn.org/commissions/world-commission-protected-areas/our-work/management-effectiveness, 
accessed 21 October 2019.

151 Based on time between target dates in 2014 policy to dates released to public (https://www.environment.act.gov.au/cpr/
reserve-management-plans accessed on 31 October 2019.

152 EPSDD, 2014, ACT Water Strategy 2014–44, Striking the Balance, ACT Government, Canberra, found at https://www.
environment.act.gov.au/water/water-strategies-and-plans/act_water_strategy and its associated Implementation plans 
accessed on 21 October 2019.

153 https://www.environment.act.gov.au/__data/assets/pdf_file/0005/1215833/Water-Strategy-Implementation-Plan-2018.pdf 
accessed 23 August 2019.

154 See Department of Agriculture webpage, Australian Capital Territory Water Programmes in the Murray-Darling Basin, found at 
https://www.agriculture.gov.au/water/mdb/programs/act, accessed 20 November 2019. 

overview
As with all environmental policy, water policy is ever 
evolving and complex. The Water Resources Act 2009 
(ACT), Environmental Protection Act 1997, and the 
ACT Integrated Catchment Management Plan (the 
State of the Environment 2015 report recommended 
the establishment of this plan) are all impacted by 
the National Water Reform agenda, the Council of 
Australian Governments’ (COAG) urban water reform 
initiatives, the Murray-Darling Basin Plan, and the 
Regional Collaboration MOU (2011). The ACT sits 
in the Murray-Darling Basin as the Murrumbidgee 
River catchment feeds into that Basin. As a function 
of this level of oversight, water policy action plans, 
progress reporting, monitoring, evaluation and review 
is transparent and accountable. Organisational 
structures are formal and secure, planning is 
effective, inputs are provided, process is relevant, 
and outputs are generally clear.150 Community and 
citizen scientists are actively involved in water 
monitoring and biodiversity reporting.

Delays and questions about the need for a 
sustainable funding model for monitoring and 
evaluation across portfolios continue to arise. 
Management plans for the Molonglo River Reserve, 
Lower Cotter Catchment, and Googong Foreshore, 
were all delayed more than 2 years beyond target 
dates.151 Implementation plans are still required. 
Even though this was not detected in these examples 
such delays have the potential to compound, as was 
observed in the OCSE report on the Lower Cotter 
catchment. Communicating the reason for delays 
and other progress issues should be more detailed 
and open.

Responsiveness of water planning to climate change 
will continue to produce policy and operational tests 
for the ACT Government.

Policy context

Water Strategy 2014–2044: 
Striking the Balance

The ACT’s Water Strategy 2014–2044: Striking 
the Balance has been the overarching ACT policy 
since 2014.152 The strategy builds on the previous 
policy Think Water Act Water 2004 as actions 
are ‘continuing’, and it also sits in a complicated 
web of other water initiatives including the Basin 
Priority Plan. ACT water planning complies with 
the Sustainable Diversion Limits established in the 
Murray-Darling Basin plan.

The Water Strategy has been implemented with 
27 of 31 milestones being completed or on track 
as at June 2019. In 2018 a regular five year review 
produced a Report Card on Implementation Plan 
1.153 Implementation Plan 2 was released in 2019 and 
includes a review of the Water Resources Act 2007. 
In 2019 the ACT lodged its Water Resources Plans 
for surface and groundwater in accordance with the 
Murray-Darling Basin Plan. 

murray-darling Basin Priority Project 
for the ACT

The ACT Government is party to a major funding 
agreement (up to $85 million) with the Federal 
Government to deliver the ACT Basin Priority 
Project to improve long-term water quality in the 
ACT and broader Murrumbidgee River system. 
The project follows a clear logic, with variations 
undertaken according to clear directions.154 Phase 1, 
implementing comprehensive water monitoring, was 
completed in 2016. Phase 2 is informed by the data 
collection, analysis and modelling from Phase 1. 
Phase 2, which involves construction of infrastructure 
interventions capable of delivering substantial water 
quality improvements, is being evaluated through to 
August 2021.
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OCSE COMMENTARY
THE HEROIC AND THE DAMMED: LOWER COTTER CATCHMENT RESTORATION EVALUATION 2018
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Infographic created by OCSE. Source: OCSE report, The Heroic and the Dammed.

155 ACT Emergency Services Agency (ESA), 2019, Strategic Bushfire Management Plan 2019–2024, ACT Government, Canberra, 
found at https://esa.act.gov.au/sites/default/files/2019-09/ESA%20Strategic%20Bushfire%20Management%20Plan2019-
2024_ACCESSIBLE.pdf, accessed 21 October 2019.

In 2018, as the Lower Cotter Catchment Reserve 
Management Plan was being developed, the 
restoration of the Lower Cotter Catchment was 
reviewed by the OCSE. The OCSE report had been 
foreshadowed by the ACT Auditor-General (Report 
3/15) and was the subject of a Ministerial direction.

The final report, The Heroic and the Dammed: Lower 
Cotter Catchment Restoration Evaluation, noted the 
delay in the delivery of the Reserve Management Plan. 
Policy gaps were revealed, including the absence of an 
implementation plan and an effective monitoring and 
evaluation program to inform risks such as erosion 
hazard, feral species, and climate change.

Review of the proposed monitoring and evaluation 
framework was recommended to align to the 
statutory reporting requirements contained in the 
Reserve Management Plan to support adaptive 

management practices. The report made 14 
recommendations under 5 main themes:

• monitoring and evaluation implementation

• funding and resources commitment

• governance improvements

• coordination of efforts, and

• legislative interventions.

All recommendations were accepted or accepted in 
principle except for the recommendation which linked 
funding to the Water Abstraction Charge. Action is 
under way to address priority actions in the Reserve 
Management Plan while the Implementation Plan is 
under development. Action on abandoned vehicles 
which constitute a fire risk has now been addressed 
in Action 1.4 of the ACT’s Strategic Bushfire 
Management Plan 2019–2024.155
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Canberra Urban Lakes and Ponds Plan of 
management – outstanding review

A review of the Canberra Urban Lakes and Ponds Plan 
of Management 2001156 is overdue (Water Strategy, 
action 2.4). The last review was completed in 2015. 
Public consultation has been delayed beyond 2018.

Water Sensitive Urban design Code – review is 
under way

The current Water Sensitive Urban Design (WSUD) 
code is from 2009. It was reviewed in 2014. 
Recommendations to improve monitoring, modelling 
and community engagement were noted in 2015. The 
Living Infrastructure Plan: Cooling the City 2019 sets 
out a number of opportunities for WSUD.

Policy development

Healthy Waterways: Secure resources 
and holistic policy responses

Healthy Waterways157 sets out to achieve water 
quality outcomes. It is securely resourced, has clear 
policy goals, is subject to monitoring and evaluation, 
and research and community engagement are 
embedded in its delivery. The Commonwealth and the 
ACT fund the installation of nineteen water quality 
infrastructure assets across Canberra. Stormwater 
Municipal Infrastructure Standards have been 
amended to integrate water quality infrastructure 
components and improve contractual clarity 
(MIS08, Water Strategy, Action 3.1). The inner north 
stormwater trial will be evaluated in 2020, providing 
an important policy feedback loop.

156 Urban Services, 2001, Canberra’s Urban Lakes and Ponds Plan of Management, ACT Government Canberra, found at  
https://www.tccs.act.gov.au/city-living/recreation/waterways/lakesandponds/lakesandpondspom, accessed 23 August 2019

157 The ACT Healthy Waterways webpage is found at https://www.environment.act.gov.au/water/ACT-Healthy-Waterways, 
accessed 21 October 2019.

158 Schirmer, J. and M. Mylek, 2016, ‘Water Quality and the Community: Understanding the Views, Values, Actions of Residents of 
the ACT and Surrounding Region’, Institute for Applied Ecology and Health Research Institute, University of Canberra, found 
at https://www.environment.act.gov.au/__data/assets/pdf_file/0012/874695/Water-expectations-survey-summary.pdf, 
accessed 21 October 2019.

H2oK: Cross-border collaboration on 
community education

H2OK was the ACT’s first cross-border stormwater 
education program. The Institute of Applied Ecology 
at the University of Canberra reported on the 
views, values, and actions of the community.158 The 
construction industry is understood to be a key target 
stakeholder group. A genuine effort has been made 
to explain policy interventions and deliver effective 
education to achieve those policy initiatives.

murray-darling Basin Priority Project – 
Integrated Water monitoring Plan 2017

The Murray-Darling Basin Priority Project integrated 
water quality monitoring program began in 2017 and 
enhances land and water management policy through 
scientific monitoring. Initiatives for monitoring 
including automated water quality sampling (Water 
Strategy, action 4.1), modelling and data management 
have been outputs. Centralising the data 
management system will facilitate collaboration and 
improve operational and strategic decision making 
and resilience in a changing climate. Research on 
blue-green algae in urban lakes is also linked to this 
priority project.
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Ginini Flats Wetland Complex Ramsar Site Plan of management 2017

 
Ramsar-listed Ginini Flats Wetland. Source: OCSE.

159 Wild, A. et al., 2010,’Ginini Flats Wetland Complex Ramsar Site Ecological Character Description’, unpublished report to the 
Department of Sustainability, Environment, Water, Population and Communities, Entura, Hobart, found at https://www.
environment.gov.au/system/files/resources/1ad9f676-2669-4263-96b4-7672a053bfd5/files/45-ecd.pdf

160 Nature Conservation (Ginini Flats Wetland Complex Ramsar Site) Management Plan 2017, found at https://www.legislation.act.
gov.au/di/2017-36/default.asp, accessed 21 October 2019.

The Ginini Flats Wetland is the only Ramsar site in the 
ACT.159 Ginini is the largest intact sphagnum bog and 
fen community in the Australian Alps. The Ramsar 
Convention calls for the wise use of wetlands to be 
‘achieved through the implementation of ecosystem 
approaches’. The value of the Ginini Flats to water 
quality in the ACT’s catchments is recognised as 
providing both habitat and ecosystem services such 
as water filtration. In 2001 a non-statutory plan of 
management was designed.

The Ginini Flats were seriously damaged by the 2003 
bushfires and have taken time to recover, with 
significant operational intervention on the part of 
the ACT Government. In 2009 the Commonwealth 
listed Alpine Sphaghnum Bogs and Associated 
Fens as ecological communities. The Ginini Flats 
Management Plan was released in 2017.160 It is the 
first statutory plan of management. Indicative of the 
complex nature of environmental management policy, 
the plan addresses Indigenous values, hydrological 
changes, peatland issues, invasive animals, 
pathogen problems, threatened fauna, amelioration 
of climate change, and research, monitoring and 
evaluation needs.
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Aquatic Species and Riparian 
Conservation Strategy 2018

The ACT Aquatic Species and Riparian Conservation 
Strategy (Action Plan 29) was reviewed and finalised 
in 2018.161 The strategy details conservation 
management guidelines, monitoring and research 
objectives, and action plans for threatened species.

drought policy: complex 
alignment 2018

In 2018, the ACT developed a drought policy in 
response to water security and biodiversity concerns 
on the 160 rural (farming) landholdings in the ACT. 
The policy aligns with the COAG National Drought 
Agreement, is delivered with active community 
engagement, and includes:

• the National On-Farm Emergency Water 
Infrastructure Rebate Scheme and Australian 
Government assistance

• ACT Rural Resilience Grants (for desilting dams, 
establishing bores, tanks, pipes and troughs)

• requirements for interstate fodder purchases, 
relief grazing and transport subsidies, and

• access to the Financial and Mental 
Health Service.162

161 EPSDD, 2018, ACT Aquatic and Riparian Conservation Strategy and Action Plans, ACT Government Canberra, found at https://
www.environment.act.gov.au/__data/assets/pdf_file/0011/1244729/ACT-Aquatic-and-Riparian-Conservation-Strategy.pdf, 
accessed 21 October 2019.

162 EPSDD, ACT Farmers’ Support Package, found at https://www.environment.act.gov.au/act-nrm/
act-farmers-support-package#National%20On-Farm%20Emergency%20Water%20Infrastructure%20Rebate, accessed 
21 October 2019.

163 EPSDD, 2017, ACT Water Strategy Report Card Implementation Plan One (2014–18), ACT Government, Canberra, found at  
https://www.environment.act.gov.au/__data/assets/pdf_file/0005/1215833/Water-Strategy-Implementation-Plan-2018.pdf, 
accessed 31 October 2019.

164 EPSDD, 2017, ACT Water Strategy Report Card Implementation Plan One (2014–18), ACT Government, Canberra: 18, found at 
https://www.environment.act.gov.au/__data/assets/pdf_file/0005/1215833/Water-Strategy-Implementation-Plan-2018.pdf, 
accessed 31 October 2019.

165 ACT Health Protection Service, 2014, ‘Guidelines for Recreational Water Quality’, ACT Government, Canberra, found at  
http://www.health.act.gov.au/public-information/public-health/recreational-water-quality, accessed 31 October 2019.

166 Activities suitable for water bodies are listed in the Territory Plan and detailed in the ‘Canberra’s Urban Lakes and Ponds Plan 
of Management’ and the ‘Murrumbidgee River Corridor Plan of Management’.

Flood strategy

Whilst progress has been achieved with flood maps 
for eight catchments now available on ACTMapi (Water 
Strategy: action 10), issues in flood management 
were identified in the 2018 Implementation Plan 
Report Card.163 The ESA continues to work on refining 
the 2016 draft flood strategy document (Water 
Strategy: action 9.1). The development of a mapping 
system to identify overland flow paths and WSUD 
devices within the network was unfunded but TCCS 
now reports progress and a need for further ‘effort’.164 
Water Strategy action 10.3, which requires the review 
of codes relating to flooding, remains unfunded.

Guidelines for recreational 
water quality

The ACT Government and EPA manage Lake 
Ginninderra, Lake Tuggeranong, the Molonglo Reach 
and Murrumbidgee River Corridor, and 116 ponds 
and wetlands. The NCA manages Lake Burley Griffin. 
ACT Guidelines for Recreational Water Quality were 
reviewed in 2014–15 (Water Strategy, action 16.1 and 
16.2.)165 but it should be noted that these guidelines 
only apply to lakes and river sites where primary 
contact recreational activities are permitted.166
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management plans

molonglo River Reserve management Plan 2019

The Molonglo River Reserve Management Plan 2019 
167 addresses the need to protect flora and fauna, 
provide recreational opportunities, and minimise the 
risk of bushfire. Objectives and policy approaches are 
clear. This reserve management plan is a disallowable 
instrument under the Nature Conservation 
Act 2014 and can be viewed on the legislation register.

Lower Cotter Catchment Reserve management 
Plan 2018

The Lower Cotter Catchment Reserve Management 
Plan was released in 2018.168 This plan has an 
operational life of 10 years. The plan intends 
the reserve to be restored to a fully functioning 
landscape of native vegetation which produces clean 
water, conserves natural and cultural values, and 
provides low-impact recreational opportunities. 
This reserve management plan is also a disallowable 
instrument under the Nature Conservation Act 2014 
and is available on the legislation register.

Plan of management for Googong Foreshores

Googong Foreshores was resumed by the 
Commonwealth Government from NSW more than 40 
years ago for the purpose of ensuring the supply of 
water to the ACT, Queanbeyan and Googong Township. 
A lease between the Commonwealth and the ACT 
Executive was executed in 2008 and the ACT manages 
the Googong Dam area. The management plan for the 
Foreshores has been undergoing a detailed review 
since 2016, intended for completion in 2020.

167 ACT Government, Nature Conservation (Molonglo River Reserve) Reserve Management Plan 2019, found at  
https://www.legislation.act.gov.au/View/di/2019-192/current/PDF/2019-192.PDF, accessed 31 October 2019.

168 EPSDD, 2018, Lower Cotter Catchment Reserve Management Plan 2018, ACT Government, Canberra, found at  
https://www.environment.act.gov.au/__data/assets/pdf_file/0003/1166565/Lower-Cotter-Catchment-Reserve-
Management-Plan-ACCESS.pdf, accessed 31 October 2019.
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FIRE

169 Hughes, L. and W. Steffen, 2014, Be Prepared: Climate Change and the ACT Bushfire Threat, Climate Council of Australia, found 
at http://www.climatecouncil.org.au/uploads/a56c563caa5bb336050ed88c60dba7e4.pdf, accessed 2 December 2019.

overview
In 2014 Professor Will Steffen and Lesley Hughes 
outlined bushfire concerns in the ACT.169 The 2003 
bushfires led to the passage of the Emergencies 
Act 2004 (ACT) and a policy commitment to strategic 
bushfire management plans.

Policy context
Between 2015 and 2019 the ACT Government operated 
its fire planning regime subject to the Strategic 
Bushfire Management Plan (2014 SBMP Version 3). 
Version 3 of this plan is now defunct, replaced by 
the 2019–2024 Strategic Bushfire Management Plan 
(Version 4) (Emergencies Act 2004). The actions in 
Version 4 are outlined below.

oCSe commentary

Lower Cotter Catchment Restoration 
evaluation 2018

Recommendation 5.1 in the Lower Cotter Report 
urged the Road Transport (Safety and Traffic 
Management) Act 1999 be amended to allow for the 
immediate removal of abandoned vehicles as the 
arson of these vehicle is responsible for fires in the 
Lower Cotter catchment.

Cultural burning for the 21st Century. Source: OCSE.
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Policy development

Strategic Bushfire management Plan (version 4) 2019

The ACT’s Strategic Bushfire Management 
Plan 2019–2024 was launched in September 2019. 
This falls outside the reporting period but it is 
noted the objectives and actions in the new plan 
are supported by planning, programs, and discrete 
operational efforts.

The actions in the plan are:

• Action 1 relates to education, investigations, 
predictive modelling, and development of a 
whole-of-government procedure to rapidly remove 
abandoned vehicles.

• Action 2 relates to fire management on private 
lands, including FireWise Plans, coordination 
and volunteering.

• Action 3 focuses on communications 
and research.

• Action 4 promotes skills, minimum standards 
and training.

• Action 5 sets out annual exercises and 
technical expertise.

• Action 6 sets out timeframes, capability, a 
review of the ACT Elevated Fire Danger Plan 
and proactive capability.

• Action 7 considers inclusion of Indigenous cultural 
knowledge and issues relating to threatened 
species, which generally relates to operational 
matters such as fuel reduction, audits and 
assessments, data sharing, and post-fire 
vegetation responses.

• Action 8 reviews access questions.

• Action 9 addresses adaptive management, 
embedding climate change research and concerns 
around models, monitoring of biodiversity, 
impacts on fauna, habitat structure and aquatic 
ecosystems, including governance oversight.

• Action 10 looks at refining mapping, zoning, 
community information forums, the needs of 
the Lower Cotter, the revision of bushfire risk in 
the Territory Plan review, and exploring residual 
risk modelling.

• Action 11 integrates urban edge considerations 
such as audits in Asset Protection Zones, tree 
canopy targets, facilities for the vulnerable, 
mandating the bushfire-related construction 
requirements in the Building Code of Australia and 
edge roads, and requirements for ESA approvals 
on blocks within bushfire-prone areas.

• Lastly, Action 12 describes the need to support 
recovering communities.
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