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Foreword 

It is with pleasure that I present the third Queensland state 
of the environment report. This report is a comprehensive 
assessment of the condition and trend of our 
environmental assets, the pressures upon them and the 
actions being taken to maintain or restore these assets.

Queensland’s environmental assets are a vital part 
of our everyday life. They sustain us by providing the 
fundamental ecosystem services such as clean air and 
water upon which life depends. The environment also 
supports the State’s economic wealth through its minerals, 
agriculture, forests,  sheries, energy resources and natural 
and cultural heritage. It attracts business enterprises, new 
residents and tourists alike. 

Queensland’s environment is under increasing pressure 
from a rapidly growing population that is consuming more 
land, more energy and more water, generating more waste, 
and impacting on the natural systems that support life. Our 
future depends on sustaining healthy living systems where 
the environment, society and the economy are all in good 
condition and all work together. 

The state of the environment report is produced every 
four years. Such a timeframe allows us the opportunity 
to regularly monitor the condition of our environment 
and the speci  c pressures that it faces. We are also able 
to measure and evaluate the effectiveness of existing 
strategies in addressing key environmental issues such 
as sustainability; quality of air, land and water resources; 
biodiversity; and cultural heritage. The ongoing nature of 
this reporting process provides us with the opportunity to 
continually assess the direction of programs and policy 
against local, national and international trends. 

State of the Environment Queensland 2007 explores 
our progress towards a clean, liveable and healthy 
environment, the sustainable use of our natural 
resources, and the maintenance of biodiversity. 

It shows that demonstrable improvements have been 
made in some areas such as air and water quality, the 
rebuilding of our natural capital, and greater adoption 
of climate-smart living practices by all sectors of the 
community. At the same time, the report also re  ects 
the dominant issues of community concern over water 
security, drought and cleaner energy, underpinned by 
increasingly compelling evidence of climate change. Our 
commitment to improvement must remain, to arrest and 
reverse the decline in condition occurring across a range of 
Queensland’s natural systems. 

Climate change represents a major risk to the state and 
sustainability of our environmental assets. Loss of habitat, 
biodiversity and resources are all impacts that will affect 
our environment due to the ‘locked in’ temperature 
increase caused by greenhouse gas emissions. These 
impacts will be exacerbated without substantial cuts to 
greenhouse gas emissions.

The realisation of this report is in no small way due to 
the collaborative efforts of individuals and organisations 
within the private and public sector. Without this concerted 
commitment, the objectives of the report could not have 
been achieved. The EPA thanks all contributors without 
reservation. 

I commend this report to you and trust that the information 
provided will contribute to maintaining and improving our 
unique environment and quality of life. 

Terry Wall
Director-General
Environmental Protection Agency
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Executive 
summary

State of the Environment Queensland 2007 is the third 
report of its type on the condition of Queensland’s 
environment. The report provides an accessible and 
veri  ed information base to support and inform 
community, industry and government discussions, 
debates, decisions and action in relation to environmental 
and natural resource management. It outlines the key 
environmental issues for Queensland and reports on the 
state’s progress since 2003 in responding to environmental 
issues. Production of the report has been a whole-of-
government project coordinated by the Environmental 
Protection Agency and supported by the Sustainability and 
Environment Reporting Interdepartmental Committee.

State of the environment reporting is a statutory 
requirement under both the Environmental Protection Act 
1994 (EP Act) and the Coastal Protection and Management 
Act 1995 (Coastal Act). The report uses the Driving forces–
Pressures–State–Impacts−Responses (DPSIR) framework 
to explore key contemporary environmental issues for 
Queensland. It describes the environment in terms of nine 
major themes (chapters): sustainability; atmosphere; land; 
inland waters; the coastal zone; biodiversity; invasive 
plants and animals; human settlements; and natural and 
cultural heritage. The report concludes with an assessment 
of the implementation of legislation relevant to the 
Environmental Protection Agency.  
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Sustainability
Status 2007
The interaction of humans with the natural environment 
has resulted in dramatic and often irreversible changes to 
the natural environment, particularly since the Industrial 
Revolution. The pursuit of sustainability, where the 
goods and services provided by healthy living systems 
are maintained suf  ciently to ensure quality of life, faces 
increasing challenges. Water security, drought and cleaner 
energy, underpinned by increasingly compelling evidence 
of climate change, are now the dominant issues of 
community concern and public policy debate.  

Queensland’s ecological footprint, a summary measure of 
the impact of human activities on the natural systems that 
support us, is three times the world average. It is, however, 
around 2% less than the average Australian ecological 
footprint. This result shows that our current pattern of 
consumption may not be sustainable in the long term.  

Major contributing factors
Much of the consumption that contributes to a higher than 
global average ecological footprint is associated with the 
demands for freight transport over large distances, the use 
of coal for electricity generation to support a successful 
heavy industry sector, and building materials for the 
construction industry, especially housing.

Policy response
The Queensland Government has in place a number of 
initiatives to deal with the issues of concern facing society, 
many of which also contribute to the state’s sizeable 
ecological footprint. These include ClimateSmart 2050 to 
ensure that the state plays its part in meeting a national 
greenhouse gas emissions reduction target of 60% below 
its 2000 levels by 2050 and provide a range of initiatives 
that promote greater sustainability in energy use and 
power generation. Queensland Water Plan to secure water 
for current and future use; the South East Queensland 
Regional Plan 2005–2026 to manage growth in the 
fastest-growing region in Australia in the most sustainable 
way, and to protect and enhance the quality of life in the 
region; TravelSmart and other transport initiatives to help 
reduce greenhouse gas emissions by encouraging cycling, 
walking and the use of smaller vehicles to meet transport 
needs, and the mandatory use of a 5% ethanol blend 
for all petrol sold in Queensland by 2010; and a range of 
programs that encourage sustainable practices across 
industry, government and the general community. The 
Environmental Protection Agency has a range of initiatives 
to encourage eco-ef  ciency and promote environmentally 
sustainable practices in everyday life. These initiatives are 
supported by both federal and local government programs.
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Atmosphere
Status 2007
Queensland’s climate is highly variable. Since 2003, 
lower than average rainfall and higher than average 
temperatures have been recorded. Rising temperatures 
in the state are consistent with the temperature rises 
observed nationally and globally, which in turn have been 
linked to increasing levels of greenhouse gas emissions, 
the main driver of climate change. Queensland’s 
greenhouse gas emissions have increased by 5% from 
1999 levels and are among the highest in the world on 
a per capita basis. In 2004, the state’s greenhouse gas 
emissions represented about 28% of Australia’s net 
emissions. Queensland produces relatively high per capita 
greenhouse gas emissions because of its reliance on fossil 
fuels for transport of freight over large distances and the 
use of coal for electricity generation to support its energy-
intensive industry sector.

While the ozone layer is recovering as a result of 
substantially decreased use of ozone depleting 
substances, its recovery is complicated by climate change 
effects where increased concentrations of greenhouse 
gases interfere with the natural balance of ozone 
production and depletion. This phenomenon has the 
potential to delay the recovery of the ozone layer by up to 
15 years in the Australian region.  

Ultraviolet (UV) radiation has a negative impact on animals 
and broader ecosystems and can adversely affect materials 
and structures, causing accelerated degradation of paints, 
plastic and wood materials. Elevated levels of solar UV-B 
at ground level continue to pose a signi  cant health risk in 
Queensland, contributing in particular to the occurrence of 
skin cancer. 

Queensland’s air quality meets national standards, 
with few exceptions. The data are based on ambient 
air monitoring, which measures the combined effect of 
diffuse and point sources of emissions. The potential for 
air pollution is greatest in south-east Queensland, with its 
increasing population, dependence on motor vehicles, and 
industrial activity.  

On average, photochemical smog levels in south-east 
Queensland exceeded the national standard on one or two 
days a year over the past decade. Environmental Protection 
Agency monitoring in south-east Queensland, Gladstone, 
Rockhampton, Mackay and Townsville has shown that particle 
concentrations seldom exceed national health-based air 
quality standards under normal conditions. (Exceedences of 
standards are usually associated with extreme events such 
as bush  res or dust storms.) New techniques employed by 
canegrowers in the Mackay region have seen the proportion 
of green cane harvesting rise from less than half in the mid-
1990s to over 95% in 2006. The subsequent reduction in the 
need to burn sugarcane before harvesting or to burn cane 
trash has resulted in a substantially reduced atmospheric 
particle loading in the region.

Consistent with the trends reported for the period 1999–
2002, there were no exceedences of the Air National 
Environment Protection Measure (NEPM) standards for 
nitrogen dioxide and carbon dioxide during this reporting 
period, while sulfur dioxide concentrations in Mount Isa 
exceeded Air NEPM 1-hour and 24-hour standards on a 
number of occasions each year as a result of changes in 
smelting operations. The sulfur dioxide levels measured 
in Mount Isa, however, do not constitute a breach 
of the Mount Isa Mines Limited Agreement Act 1985. 
Concentrations of air toxics were well below draft national 
and international standards and goals from 2003 to 2006.
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Major contributing factors
The major contributors to greenhouse gas emissions 
in Queensland are, in decreasing order of signi  cance, 
electricity, agriculture, land clearing and transport.

Photochemical smog is the result of emissions from 
motor vehicles, re  neries, power stations, growth of 
native vegetation, bush  res and controlled burns. These 
emissions, combined with south-east Queensland’s 
weather and topography, create a high potential for 
photochemical smog formation in Brisbane.

Motor vehicles, industry and power stations are the major 
sources of nitrogen oxides, carbon monoxide and sulfur 
dioxide. Particulates are emitted into the atmosphere from 
a variety of sources including bush  res, agricultural and 
hazard-reduction burning, motor vehicles and industrial 
activities. Similarly, air toxics come from a variety of 
sources including paints, solvents, lawn mowers, motor 
vehicle fuels, coal-  red power stations, pesticides, wood 
heaters, incinerators, bush  res, cigarette smoking, 
furnishings and building products.

Policy response
A range of policies are in place in Queensland to deal with 
climate change, reduce greenhouse gas emissions, assist 
in the recovery of the ozone layer and manage air quality. 
In April 2007 the Premier announced that Queensland 
would play its part in meeting a national greenhouse gas 
emissions target of 60% below 2000 levels by 2050. This 
action commits the Queensland Government to ensuring 
the long-term prosperity of the state.

ClimateSmart 2050 outlines a diverse range of short-, 
medium- and long-term actions that the Queensland 
Government is committed to deliver. It contains a long-
term strategy of reducing Queensland’s greenhouse gas 
emissions from fossil fuel consumption by moving towards 
a low-carbon future based on the development and 
deployment of renewable and low emission technologies, 
such as clean coal. The Queensland Climate Change 
Fund and the Queensland Renewable Energy Fund have 
been established to support future climate change 
initiatives and emerging renewable energy sources such as 
geothermal and solar thermal technologies respectively.

ClimateSmart Adaptation 2007–2012: an action plan 
for managing the impacts of climate change focuses on 
initiatives to help Queenslanders adjust to the impacts 
of climate change and capitalise on opportunities to 
create jobs and build the state’s economy. It recognises 
that although global warming can be slowed by making 
signi  cant cuts to global greenhouse emissions, 
signi  cant warming is now unavoidable. 

The Of  ce of Climate Change, established in October 
2007, brings together climate change policy makers and 
scienti  c researchers including the Queensland Climate 
Change Centre of Excellence (QCCCE), to develop and 
implement policy responses to climate change based on 
the most up-to-date climate change science. The resulting 
policy is cutting edge and innovative and tackles climate 
change issues relevant to Queensland.  

An early and signi  cant response to climate change by the 
government was the banning of broadscale land clearing 
of native vegetation. This was mandated by the Vegetation 
Management Act 1999 on 1 January 2007. As a result, it is 
estimated that up to 20 million tonnes of greenhouse gas 
emissions were prevented from entering the atmosphere. 
This landmark Queensland initiative is largely responsible 
for helping Australia meet its Kyoto targets. Further 
protection and management of vegetation are provided 
by many local governments through planning scheme 
mechanisms and local laws.

The Ozone Protection and Synthetic Greenhouse Gas 
Management Act 1989 (Cwlth) controls the manufacturing, 
importation and export of all ozone depleting substances 
and their synthetic greenhouse gas replacements. This 
legislation supports the recovery of the ozone layer 
since the depletion of stratospheric ozone has important 
implications for our regional climate, and thereby for 
human health, agriculture and biodiversity.

Air quality issues in Queensland such as emissions to 
the atmosphere and photochemical smog formation 
are being dealt with through a range of policies. The 
Environmental Protection (Air) Policy 1997 (Air EPP) under 
the EP Act provides a framework for making consistent 
and fair decisions about managing the air environment 
by identifying environmental values to be enhanced or 
protected and specifying air quality indicators and goals 
to protect those values. The Air EPP is currently being 
reviewed with a view to improving its effectiveness in 
managing environmental issues.  

The National Environment Protection Council (NEPC) also 
sets uniform ambient air quality standards for six pollutants 
within the National Environment Protection (Ambient Air 
Quality) Measure (Air NEPM) to apply in all Australian states 
and territories. The Air NEPM sets the maximum number of 
occasions on which pollutant levels can be exceeded based 
on the principle of protection of the health and wellbeing of 
the general population within a region.
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The National Environment Protection (Air Toxics) Measure 
provides a framework for monitoring, assessing and 
reporting on ambient levels of  ve air toxics to assess the 
signi  cance of monitored levels with respect to protection 
of human health. The monitoring investigation levels are 
levels of air pollution below which lifetime exposure, or 
exposure for a given averaging time, does not constitute a 
signi  cant health risk.

The National Pollutant Inventory is jointly implemented by 
the Australian, state and territory governments to provide 
the community, industry and government with free public 
information on pollution levels in the urban environment. 
An increasing number of industries and government 
bodies report on their emissions of a range of pollutants 
in Queensland. Such reports inform urban planning and 
environmental regulation by showing emission estimates 
for 93 toxic substances and the source and location of 
these emissions.

The South East Queensland Regional Air Quality 
Strategy, currently under review as part of the ongoing 
implementation of the South East Queensland Regional 
Plan 2005−2026, recommended a series of actions that 
deal with regionally signi  cant aspects of air quality that 
may affect people’s health and wellbeing, visibility and 
amenity. These included strategies for transport, industry, 
land use, controlled burning and domestic activities, all 
designed to reduce emissions to the atmosphere.

The Queensland Government is working closely with the 
Commonwealth and other states to improve fuel quality 
and introduce stricter Australian Design Rules (ADRs) for 
emissions from new vehicles. The new ADRs are being 
progressively introduced to signi  cantly reduce emission 
limits for hydrocarbons, carbon monoxide, nitrogen oxides 
and particulate matter. To further support the reduction 
of motor vehicle emissions and encourage people to use 
environmentally friendly methods of travel, in 2006 the 
State Government established the Smart Travel Centre—
Queensland to deliver TravelSmart, a voluntary behaviour 
change program. TravelSmart includes community, school 
and workplace programs designed to reduce private vehicle 
kilometres travelled (VKT). In 2006 Queensland Transport 
released Easy Steps, a toolkit for local governments to 
plan, design and promote safe walking, and to increase 
pedestrian accessibility, convenience and amenity. Local 
governments are also contributing to a reduction in VKT by 
encouraging transit oriented development, pedestrian and 
bicycle networks and urban design.

As part of the South East Queensland Infrastructure Plan and 
Program and TransLink Network Plan, the region’s busway 
network is being extended, the CityTrain  eet is being 
expanded, and signi  cant funds are being invested in the 
South East Queensland integrated regional cycle network 
between 2005 and 2026. The Cycle Network Program 
has delivered the Normanby Pedestrian and Cycle Link, 
completed in 2007, and Queensland Transport continues to 
implement the Queensland Cycle Strategy with the vision of 
increasing cycling throughout Queensland.

Land
Status 2007
Habitat losses through land degradation and vegetation 
clearing pose signi  cant threats to Queensland’s 
biodiversity. The main cause of habitat loss has been land 
use change to grazing, agriculture and urban purposes.

In this reporting period, the severe drought coupled with 
the retention of livestock numbers has increased the risk of 
land and pasture degradation. At March 2007, 63% of the 
state had been drought declared. Average pasture growth 
across the state was 29% below the long-term mean for 
the period from 1 April 2001 to 31 March 2007. All six years 
were below the long-term mean pasture growth. Grazing 
pressure remained high, with the land supporting over 10 
million cattle and around 4.5 million sheep. Macropods 
still pose a signi  cant addition to grazing pressure in 
selected areas, even though the severe drought has seen a 
general decline in macropod numbers.

The amount of soil lost through wind erosion increased 
during the reporting period, mainly as a result of an 
increase in bare land. The increase in bare land has also 
raised the risk of soil losses through water erosion once 
the drought breaks. Soil compaction and soil acidi  cation 
remain problematic in cropping areas. A new indicator, 
the soil acidi  cation hazard, has been developed to 
identify severely affected areas most in need of liming 
programs. Poorly targeted fertiliser programs can deliver 
excessive quantities of some nutrients with associated 
environmental impacts. The area of dryland salinity has 
anecdotally declined during the current drought but it is 
likely to increase again under wetter climate conditions. 
Irrigation salinity remains a problem in many irrigation 
areas because of rising and shallow groundwater levels.

Mining and exploration, which also can adversely affect 
land condition, have grown rapidly and have underpinned 
Queensland’s economic growth. The area covered by 
mining, exploration and petroleum projects has increased 
by 58% from 41.7 million hectares in 2003 to 65.9 million 
hectares in 2006. The current rate of land disturbance 
caused by mining is estimated to be 5619 hectares a year, 
almost 30% higher than in 2002.
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The state has maintained its rehabilitation program for 
mines. In 2006, 2429 hectares of existing mines were 
rehabilitated and in the period 2003–06, 240 abandoned 
mines were made safe in Charters Towers, Gympie, 
Eidsvold, Bluff and Tooliambi. This reporting period 
has seen an increased demand for aggregate resources 
(construction material) and a subsequent increase in 
quarrying activity.

Most contaminated sites are located on former industrial 
land in the near inner city environment. These sites have 
required clean-up (remediation) as a result of poor waste 
disposal practices in the past. In general, about 150 to 
220 former industrial sites are fully decontaminated 
annually. In addition, around 200 permits are issued 
annually to dispose of contaminated soils and these have 
resulted in the disposal of over one million cubic metres of 
contaminated soil annually. Mining operations also cause 
site contamination. Contaminated sites, along with the 
contamination risks associated with new developments, 
are dealt with by local government in development 
approvals. The mining industry is active in adopting and 
promoting the principles of sustainable development.

Major contributing factors
Climatic variability and inappropriate land use remain 
signi  cant factors faced by the state in dealing with land 
degradation issues in Queensland. Land use change to 
intensive agriculture, particularly irrigation and certain 
cropping activities, can make soil quality more susceptible 
to decline. The clearing of native vegetation can lead 
to soil erosion, land slippage and salinisation. There is 
a strong link between grazing pressure (that is, stock 
numbers), cover and rates of soil erosion. Rural  nancial 
pressure and associated stocking arrangements can also 
contribute to excessive stock numbers. Excessive use of 
some fertilisers can result in acidi  cation, while under-
fertilisation can result in soil fertility decline. Soil tillage 
and harvesting equipment contribute to soil compaction. 
Land degradation increases the risk of weed invasion, and 
poor chemical management and waste disposal result in 
land contamination.  

Increased mining and quarrying activity has led to an 
increase in both the area disturbed by these activities and 
the potential for adverse environmental impacts and land 
use con  icts. The 1.5 million hectares held under mining 
leases and licences (open-cut or underground mines) pose 
the greatest potential for environmental harm since such 
activities disturb relatively large areas of land compared 
with quarries. Process waste from mines, particularly 
tailings and acid rock drainage from metalliferous mines, 
can cause signi  cant contamination of waterways.

Policy response
Land management initiatives are broad, ranging in scope 
from mining and agricultural practices to urban and 
regional planning. Community-based land management 
has become a key mechanism. Pastoral workshop 
programs such as the Grazing Land Management 
Workshops deliver best practice land management training 
and information through a network of state government 

extension of  cers. Many of these initiatives have been 
funded by the Natural Heritage Trust, the National Action 
Plan for Salinity and Water Quality, the National Landcare 
Program, the Murray-Darling Basin Commission, Meat and 
Livestock Australia, and Land and Water Australia.  

Regional Natural Resource Management bodies are 
supported through the Natural Heritage Trust; they 
coordinate the views of regional communities in relation 
to environmental issues and are responsible for preparing 
regional natural resource management plans. The plans 
contain targets for managing the condition of natural 
resources, including soil resources through access to 
funding under programs such as the National Action Plan 
for Salinity and Water Quality and the Natural Heritage 
Trust. State Planning Policy 1/92: Development and the 
Conservation of Agricultural Land Order 1992 and the Local 
Government (Planning and Environment) Act 1990 provide 
general guidance to local authorities on the conservation 
of good-quality agricultural land when carrying out their 
range of planning duties. 

The National Landcare Program (NLP) is a longstanding 
program within the Department of Agriculture, Fisheries 
and Forestry which supports the sustainable use and 
management of natural resources. The NLP encourages 
farmers to adopt sustainable land management practices, 
and improve land condition both on and off farms. 
Additionally, the Memorandum of Understanding between 
the Queensland Government and the Queensland Farmers’ 
Federation on Farm Management Systems encourages the 
take-up of a range of management practices by agricultural 
operators that minimise, and in some cases eliminate, 
adverse environmental impacts. These include the 
Property Management Systems Initiative announced in the 
Blueprint for the Bush, the FutureCane program to promote 
sustainability and adjustment in the canegrowing industry, 
and the research, development and extension efforts of 
the Department of Primary Industries and Fisheries.

Queensland’s vegetation management framework, under 
the Vegetation Management Act 1999, regulates the 
clearing of native vegetation. Land degradation issues are 
tackled through greater conservation of native vegetation 
and consideration of related problems of soil degradation, 
erosion, declining water quality and salinity. Government 
projects formulated under the National Action Plan for Salinity 
and Water Quality have led to the generation of important 
new data and new understanding that can be used in the 
management of salinity. New salinity hazard maps and the 
salinity risk assessment tools provide a means of prioritising 
future investment for dealing with salinity. The Department 
of Natural Resources and Water’s Salinity Strategy, which is 
currently in preparation, will provide a framework for dealing 
with salinity issues into the future.

A new initiative, the State Rural Leasehold Land Strategy, 
will provide a framework for managing and using state 
land leased for grazing and agriculture, representing more 
than half of the state’s total land area. The strategy will 
use a mix of regulatory and reward-based approaches to 
improve the productivity, pro  tability and sustainability 
of leasehold land. The details of the strategy, including 
the systems and processes needed to put it into practice, 
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are being prepared and the provisions of the strategy will 
apply to all new leases issued after 1 January 2008. 

Procedures aimed at assisting practitioners with the 
implementation of erosion and sediment control measures 
are being produced for both rural and urban areas through 
several publications such as Soil Conservation Measures—
a Design Manual for Queensland, aimed at rural areas, and 
Soil Erosion and Sediment Control—Engineering Guidelines 
for Queensland Construction Sites, aimed at urban areas. 
Local governments are also dealing with water-sensitive 
urban design, water quality and erosion and sediment 
control through development approvals. In addition, the 
Soil Condition Hazard Mapping project, currently under 
way, will analyse information about soils, topography and 
climate as well as land use and management to determine 
the location and potential severity of erosion and other 
land degradation issues at the catchment and regional 
scale. The information produced will be used by regional 
bodies, agencies and industry groups to assist with target 
setting and strategic decision making in the control and 
management of soil erosion and other land degradation 
issues. The project will be linked to a range of water quality 
catchment modelling activities, notably the Great Barrier 
Reef Catchment Modelling Project.

A number of initiatives have been funded and developed 
in the past to deal with issues relating to management of 
land condition under variable climatic conditions. Some 
of these programs are education-based, while others 
provide tools and information. Examples include the 
Grazing Land Management educational program and tools 
and information resources, developed by the Department 
of Primary Industries and Fisheries, that give national 
state-of-the-art rainfall and pasture information through 
AussieGRASS and the seasonal outlooks for Queensland 
summer rainfall.  

The adoption of best current practices for nutrient and 
pesticide management by landholders is supported 
through the provision of science-based decision support 
tools for qualitatively assessing the risk of off-site nutrient 
and pesticide movement developed for use in Reef 
catchments for the sugar and horticultural industries. 
These tools will be incorporated into Farm Management 
Systems. In the sugar industry, these tools complement 
the soil-speci  c nutrient guidelines that are being 
implemented in the industry through a roll-out of nutrient 
management workshops for canegrowers.

The Environmental Protection Act 1994 provides a 
number of statutory tools for reducing the pressures 
and protecting and rehabilitating the condition of the 
state’s land including the regulation of wastes, dredging 
activities and mining activities and the management of the 
rehabilitation of contaminated sites. Further protection 
for mining and quarrying activities is provided under State 
Planning Policy 2/07: Protection of Extractive Resources, 
a statutory instrument under the Integrated Planning Act 
1997. The Abandoned Mine Lands Program is responsible 
for abandoned mines located on state land. Negotiations 
are currently under way between the Department of 
Mines and Energy and the Environmental Protection 
Agency to establish criteria to determine departmental 
and landholder responsibilities for abandoned mines 
located on freehold land, leasehold land and state land 
held in trust, where the responsibility is less clear. Of the 
15 000 abandoned mines listed on the Mineral Occurrence 
Database, priority has been given to those abandoned 
mine sites located on state-owned land for follow-up  eld 
assessment and  nal rehabilitation to make the sites safe. 
Additionally, the State Government has invested signi  cant 
funds for long-term environmental rehabilitation at Mount 
Morgan and Croydon.  

Photo: Tourism Queensland
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Inland waters 
and wetlands
Status 2007
Freshwater is scarce in much of Queensland. Human 
activity since European settlement has had adverse 
impacts on the quantity and quality of water in many river 
systems, aquifers and reservoirs.

Wetlands, a broad term that encompasses a diverse range 
of water systems including inshore marine areas, lakes 
(lacustrine areas), swamps, bogs and fens (palustrine 
areas), estuaries, groundwater, rivers, creeks and arti  cial 
water bodies (dams and water storages), are estimated to 
cover approximately 4.1% of Queensland’s mainland areas, 
or nearly 71 000 square kilometres. Wetlands continued 
to be lost at a rate of over 7000 hectares a year from 1997 
to 2003. This loss varied across Queensland and between 
wetland areas. The greatest amount of wetland loss has 
occurred in the Murray-Darling Basin and North-east 
Drainage Division, and in palustrine and riverine wetland 
areas.  

Little information on the condition of many of 
Queensland’s wetlands is available. In riverine areas, 
the condition was better in the northern regions than the 
southern regions.  

In this reporting period, the condition of most the state’s 
rivers was relatively good. In general, moderate to good 
water quality and healthy macroinvertebrate communities 
were observed at most of the freshwater monitoring 
sites in Queensland. Of the total length of stream bank 
assessed for riparian vegetation, approximately one-
quarter was in a poor state.  

Native  sh populations across catchments have remained 
stable since 2003. Several species of native  sh are still 
listed as critically endangered, endangered or vulnerable. 
Small increases were observed in the number of exotic 
species present in the Herbert, Mary and Warrego 
catchments compared to 2003.  

Stream  ow for the Fitzroy River at The Gap and the 
Balonne River at Weribone monitoring sites has been well 
below the long-term mean for this reporting period. In 
contrast, stream  ow at the Normanby River at Battle Camp 
monitoring site was above average in 2004 and 2006. This 
result re  ects the rainfall pattern in these regions.

Queensland has almost 200 major reservoirs that provide 
approximately 65% of the state’s total surface water 
consumption. These reservoirs are at record low levels 
because of the continuing drier than normal weather patterns.  

The increase in groundwater use, during a period when 
rainfall recharge of aquifers has been below average, has 
resulted in water levels declining in many areas across 
the state. The quality of the state’s groundwater remains 
variable as a consequence of factors that are site- or 
aquifer-speci  c. Localised problems include salinity, 
corrosiveness and hardness and excessive amounts of 
 uoride and/or nitrate. Saltwater intrusion is a major 

threat for coastal aquifers and some irrigation areas. In 
the Great Artesian Basin, signi  cant pressure recovery has 
resulted from the rehabilitation of bores.  

Major contributing factors
Major pressures on Queensland’s wetlands include land 
use, rural and urban development, land clearing, water 
extraction and land management practices that may 
adversely affect lakes, swamps, bogs, fens, river and 
groundwater water quality,  ow regimes and ecosystem 
biodiversity and health.  

Threats to native  sh populations include changes to  ow 
regulation, habitat degradation, lowered water quality, 
infrastructure barriers to  sh movement, the introduction 
of alien  sh species,  sheries exploitation, the spread of 
diseases and translocation and stocking of  sh.  

Drought conditions and the resultant reduced availability 
of surface water have increased the demand and 
dependency of rural and urban areas on supplementation 
of water supplies through the extraction of surface waters 
and groundwater. This places additional pressures on 
wetland systems in a period of below-average rainfall to 

Photo: Queensland Museum
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replenish water stocks extracted by the diverse range of 
water users. Potential adverse impacts include increased 
pollution, salinity, and incidences of iron bacteria 
attacking core casing in groundwater bores, diminished 
water quality, increased incidences of toxic algal blooms, 
and further losses of biodiversity.

Agriculture accounts for the major use of surface water in 
Queensland, currently standing at 67% of the total water 
used. The predominant agricultural water usage is for 
sugar and cotton (38% and 29% respectively in 2004−05).  

Policy response
Legislation, planning, partnerships and monitoring 
programs all form part of the Queensland Government’s 
response to the challenges of protecting and using our 
water resources ef  ciently. The Environmental Protection 
(Water) Policy 1997 has been effective in setting 
environmental values, indicators and quality objectives 
to protect, rehabilitate and reduce the pressure on the 
water environment. This piece of legislation is currently 
under review. The rehabilitation of bores under the Great 
Artesian Basin Rehabilitation Program started in 1989 and 
has resulted in the capping of over 500 free-  owing bores 
and the replacement of 8000 kilometres of open bore 
drains with piping. It has led to water savings of 130 000 
megalitres per year.  

Queensland has a number of river systems in near natural 
condition and represents a valuable part of our current 
and future natural heritage. The purpose of the Wild 
Rivers Act 2005 is to preserve the natural values of wild 
rivers. The  rst Wild River declarations for the Settlement 
Creek, Morning Inlet, Gregory River and Staaten River 
systems and rivers on Hinchinbrook and Fraser islands 
have been  nalised. Consultation will continue regarding 
the implementation of further Wild River declarations. In 
contrast, changes to the Murray-Darling Basin over the past 
100 years have led to a deterioration of  sh habitat and 
native  sh populations. The Native Fish Strategy seeks to 
increase native  sh populations to 60% of their estimated 
pre-European settlement levels over a 50-year period. The 
vision of this strategy is to ensure that the Basin sustains 
native  sh biodiversity.

The delivery of natural resource outcomes relies to a large 
extent on various cooperative regional arrangements. 
These include those supported under the National Action 
Plan for Salinity and Water Quality, as well as the Natural 
Heritage Trust. Other speci  c regional arrangements are 
occurring in the Reef catchments, in support of the Great 
Barrier Reef Water Quality Protection Plan, as well as in 
south-east Queensland, with various activities being 
undertaken by local government and the South East 
Queensland Healthy Waterways Partnership. 

Industry and government are working together to improve 
the use and management of available irrigation water 
under the Rural Water use Ef  ciency Initiative. Seven Rural 
Water Use Ef  ciency Initiative partnership agreements were 
 nalised with industry bodies during 2006−07. Milestones 

and targets have been expanded to help these industries 
achieve water use ef  ciency outcomes, reduce off-farm 

impacts, and develop and implement farm management 
systems. The agreements assist landholders with practical 
measures to adapt to changing conditions and improve the 
sustainable management of natural resources.

The Queensland Government has in place a robust 
water resource planning framework. The government is 
continuing with the roll-out of Water Resource Plans, and 
the associated Resource Operations Plans across the state. 
Water Resource Plans for the Burdekin, Logan and Moreton 
catchments have recently been released. A draft Resource 
Operations Plan for the Condamine-Balonne catchment 
has also been released. A number of existing plans 
have also undergone amendments. The water resource 
planning process has been accelerated to keep pace with 
the state’s water resource demand. In addition to water 
resource planning, regional water supply strategies are 
currently being developed across the state as a whole-
of-government approach to meeting the water supply 
challenges in each region. 

The Queensland Government is continuing its Metering 
Program with the objective of establishing accurate 
measurement of all signi  cant rural/raw water extractions. 
Through the Department of Natural Resources and Water, 
the Queensland Government is also leading the rural/
raw water metering activities under the National Water 
Initiative. Accurate measurement of rural/raw water 
extractions will improve the quality and availability of 
information on water taken.

Comprehensive reporting on many signi  cant aspects 
of river condition was not possible because of lack of 
appropriate monitoring data. For instance, limited data 
are available on the condition of riparian vegetation in 
the state. The Stream and Estuary Assessment Program is 
currently being developed to overcome these de  ciencies 
and will be piloted in the Central region in 2007–08. It 
is intended that this program will eventually supersede 
existing water quality and biological assessment programs. 
Further work is under way on the development of an 
integrated water quality monitoring program across the 
state, covering both state and other monitoring programs. 
This program will be based on the processes in  uencing 
the health of aquatic ecosystems and will include common 
methods and standards for assessment, information 
management and reporting. Similarly, the Queensland 
Wetlands Programme, a  ve-year joint initiative of the 
Australian Government and Queensland Government, 
aims to support projects and programs that will result in 
long-term bene  ts to the sustainable use, management, 
conservation and protection of Queensland wetlands.

In response to climate change, the Queensland Government 
recently established the Queensland Climate Change Centre 
of Excellence, bringing together scienti  c knowledge and 
expertise from the Department of Natural Resources and 
Water, Environmental Protection Agency and Department 
of Primary Industries and Fisheries. The centre will focus 
research on better understanding and forecasting of climate 
change, and strategies to prepare for and adapt to climate 
change. Climate change is a potentially signi  cant pressure 
on the availability of water in the future and will need to be 
accounted for in planning processes.
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The coastal zone
Status 2007
Queensland’s coastal zone is home to around 85% of the 
state’s population. The coastal environment is signi  cantly 
affected by human activities such as agriculture, urban 
development, shipping, tourism, industry and  shing. 
South-east Queensland and the districts around 
Gladstone, Mackay, Townsville and Cairns are under 
particular pressure.  In developed coastal areas, the 
extent of natural terrestrial communities is limited and 
the condition of these areas is poor. The resulting habitat 
degradation and fragmentation and loss of species have 
signi  cant impacts on biodiversity. Turtle, dugong and 
dolphin mortality through commercial  shing activity, 
shark nets and the effects of other human activities 
continues to be of concern.  

More than 7000 trading ships (moving 200 million tonnes 
of cargo) visit Queensland ports each year. Ports are 
adopting new or upgraded environmental management 
systems to manage increasing activity. Nonetheless, 
Queensland’s largest oil spill to date occurred at the Port of 
Brisbane during this reporting period.

Good water quality is essential for maintaining the 
health of coastal ecosystems. Estuaries and coastal 
waters in south-east Queensland exhibit a wide range of 
condition, from very good in the Noosa estuary to poor 
in the Brisbane and Logan estuaries. Water quality was 
generally good for the Great Barrier Reef lagoon. However, 
high concentrations of nutrients occur episodically in 
plumes of  ooding rivers and these give rise to short-
lived phytoplankton blooms. In general, the intensity 

and frequency of algal blooms in recent years appear to 
be increasing in coastal areas. Short-term observations 
indicate that changes in the treatment of point source 
discharges have led to improvements in water quality. The 
overall discharge loads of nitrogen and phosphorus from 
point sources have reduced slightly since 2001−02.  

Acid sulfate soils along the Queensland coast cover an 
estimated 2.3 million hectares. South-east Queensland 
has 8200 hectares of known parcels of acidi  ed land, the 
Fitzroy-Curtis Coast has 4650 hectares and the Mackay 
Whitsunday region has 1200 hectares. Although acid 
‘hotspots’ have been observed elsewhere along the coast, 
their extent and location have not been mapped. Pressure 
for further development on these soils continues to 
intensify as population increases along the coast.  

Major contributing factors
An increasing coastal population and associated land use 
changes are key sources of pressure on coastal resources. 
Population growth has increased the demand for coastal 
development and use of coastal resources for other human 
activities. Urban expansion and property booms, new 
tourist facilities, agricultural expansion and intensi  cation, 
marine and land infrastructure for transport and waste 
disposal, and commercial industries contribute to 
economic growth in Queensland. However, the cumulative 
impact of these activities places severe stresses on coastal 
biodiversity and threatens the ability of the coastal zone to 
continue supporting Queenslanders’ wellbeing.

Iron sul  des present in acid sulfate soils form sulfuric 
acid when exposed to oxygen in the air. With rain, the 
sulfuric acid  nds its way into adjacent drains, swamps 
and estuaries, affecting aquatic life. Acid sulfate soils 
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disturbance in Queensland has been linked to major  sh 
kills and outbreaks of red spot disease in  sh, and to the 
increased incidence of disease-carrying, acid-tolerant 
mosquitoes. It can be a major factor in the deoxygenation of 
coastal waterways, leading to foul smells, the accumulation 
of black oozes in drains and the depositing of red iron  oc 
on river banks, plants and boats. The acid may also attack 
concrete, steel and road infrastructure, leading to faster 
failure rates and higher maintenance costs. If acid sulfate 
soils are adequately assessed and managed, the impacts of 
their disturbance can be avoided. However, already acidi  ed 
soils and waterways require high levels of expertise to  x 
the problem and are commonly extremely expensive to 
safely remediate, and their impacts can persist for decades.

Fishing, hunting and collecting, if not managed properly, can 
have adverse impacts on the plants and animals that live 
in the estuarine and marine environment. The harvesting of 
 n  sh, crabs, prawns, squid, scallops and bugs throughout 

Queensland is undertaken mainly by the commercial and 
recreational sector, while Indigenous communities harvest 
these and other species such as dugong and turtle for 
customary and subsistence purposes.

The water quality and ecological condition of Queensland’s 
estuaries and coastal waterways are integrally related to 
their surrounding and upstream land use activities. Diffuse 
and point source discharges of nutrients, sediments and 
contaminants such as heavy metals and synthetic agricultural 
and industrial chemicals pose a signi  cant risk to the 
ecological condition of coastal and estuarine waterways. With 
continued population growth and development in the coastal 
zone, it can be expected that more water will be needed and 
more wastewater will be generated.

The major pressure on the functioning of open coastlines and 
tidal estuaries is the loss of natural buffer areas to coastal 
development. However, when developments occur in these 
buffer zones, they are subject to erosion and coastal hazards 
such as storm surges, and the need to construct structures to 
protect human life and property increases greatly.

The global issue of climate change, associated with 
rising atmospheric concentrations of greenhouse gases, 
has potentially far-reaching consequences for coastal 
areas. There are possible impacts on sensitive coastal 
ecosystems, such as wetlands, dunes and reef systems, 
as well as aquatic species. A sea level rise of one metre 
is plausible by the end of the century under rapid rates of 
warming. This would impose signi  cant cost on the state’s 
low-lying coastal areas. Further costs will be imposed 
as a consequence of the extreme rainfall predicted to 
accompany climate change, which will make coastal 
communities more vulnerable to  ooding and erosion.

Policy response
In a climate of escalating property values, speculative 
purchases and expanding coastal settlements, regulation 
through land use planning is one avenue for controlling 
the pressures associated with population growth. The 
State Coastal Management Plan (2001) provides a 
framework to manage future urban development on the 
coast through the consolidation of existing urban areas, 
and the management of  nite ecological, economic and 

social values in Queensland’s coastal zone. Regional 
Coastal Management Plans operate in conjunction with 
the state plan and include region-speci  c policies as 
well as applying State Coastal Plan policies to speci  c 
geographic sites, and de  ning the boundaries of areas 
such as control management districts, key coastal sites 
and coastal resources. The statutory regional plans for 
South-east Queensland and Far North Queensland (under 
development) will guide growth and development in these 
regions over the next 20 years or more. 

As part of ClimateSmart 2050, the government will develop 
a comprehensive State Planning Policy for climate change 
which will take into account, among other things, the 
risks and impacts of increased sea levels on coastal 
development.

The Queensland Department of Primary Industries and 
Fisheries, in consultation with major stakeholders, has 
developed comprehensive management arrangements 
under the Fisheries Act 1994, Fisheries Regulation 
1995 and Fisheries Management Plans with the aim 
of managing  shing pressure in a particular  shery in 
accordance with the principles of ecologically sustainable 
development. In this reporting period, there has been a 
move to ecosystem-based  sheries management which 
deals with the aggregate management of all  sheries-
related activities within an ecosystem or bioregion. For 
example, Declared Fish Habitat Areas protect inshore and 
estuarine  sh habitats that are important for sustaining 
local and regional  sheries. While turtle, dugong and 
dolphin interactions occur with commercial  sheries 
and the shark control program, mitigation measures are 
being implemented progressively to reduce unintended 
consequences of these activities. In combination with 
 sheries closures, the introduction of turtle exclusion 

devices in prawn nets has minimised the impact of trawling 
on sea turtle populations. The potential for trawling to 
disturb seabed communities outside high trawl effort areas 
has been reduced through the recent increase in no-  shing 
areas as part of marine park zonings.

The Queensland Tourism Strategy charts an integrated 
whole-of-government and industry approach to achieving 
sustainable tourism targets. Recognising the signi  cance of 
the environment in the Queensland experience is a central 
theme of the strategy. The Queensland Ecotourism Plan 
2003−2008 provides a framework for planning, developing, 
and marketing Queensland’s nature-based tourism industry. 
The Great Barrier Reef remains Queensland’s premier tourist 
destination. Tourism in the Great Barrier Reef is governed by 
a wide range of international conventions and federal and 
state legislation including the Great Barrier Reef Marine Park 
Zoning Plan 2003.

Current and future efforts to meet the challenge of steadily 
declining water quality involve the integration of coastal 
and catchment management, setting and assessing water 
quality targets, and working with all levels of government, 
communities and industries to reduce and recycle 
wastewater. Under the Environmental Protection Agency’s 
licensing procedures, part of the Environmental Protection 
Act and the EPP (Water), standards for the quality of point 
source discharges continue to be tightened and extended 
across Queensland. 
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Signi  cant upgrades of wastewater treatment plants by 
local government involving advanced biological nutrient 
removal,  ltration and recycling are planned and being 
implemented in Queensland. Urban local governments 
and the development industry are working to implement 
best practice water-sensitive urban design to manage 
water quality and quantity. This is tackling some of the 
urban diffuse pollutant issues but more attention needs 
to be paid to the broader challenges being dealt with 
through a range of actions largely implemented by Natural 
Resource Management bodies with close support from the 
Queensland and Commonwealth governments.  

Initiatives such as the Great Barrier Reef Water Quality 
Protection Plan, the National Action Plan for Salinity and 
Water Quality, the Natural Heritage Trust and regional 
partnerships such as the Healthy Waterways Partnership 
are involved in developing catchment-speci  c nutrient 
targets to drive management actions to reduce nutrient 
and sediment loads that may have adverse impacts on 
estuarine and marine ecosystems. In partnership with 
the community and other agencies, the Department of 
Primary Industries and Fisheries undertakes monitoring 
of seagrasses in coastal waters to contribute to improved 
understanding of the health of nearshore ecosystems. 
Many local governments are actively involved with 
community-based monitoring programs providing data 
and raising community awareness. However, further 
monitoring is needed to improve our knowledge of coastal 
water quality and its effect on aquatic resource condition 
(including  sheries resources and  sh habitats).  

The Coastal Protection and Management Act 1995 recognises 
the diverse range of coastal resources and values in the 

coastal zone and provides a comprehensive framework for 
their coordinated management, incorporating the principles 
of ecologically sustainable development. Declared Fish 
Habitat Areas, managed under the Fisheries Act 1994 and 
the Fisheries Regulation 1995, protect inshore and estuarine 
 sh habitats that are important for sustaining local and 

regional  sheries. The Vegetation Management Act 1999 
regulates the clearing of vegetation to conserve terrestrial 
remnant vegetation, prevent the loss of biodiversity and 
maintain ecological processes.

Queensland Government planning policies and regulations 
require best practice management of acid sulfate soils and 
are reducing the risk of environmental damage and future 
remediation costs. To support best management practice, 
the government has prepared chapters of the Queensland 
Acid Sulfate Soils Technical Manual. Chapters include 
technical guidelines to assess and manage acid sulfate 
soils, such as the Soil Management Guidelines for Acid 
Sulfate Soils 2002, Acid Sulfate Soils Laboratory Methods 
Guidelines 2004 and the Legislation and Policy Guide 2004. 
These tools are the basis upon which local government 
manages this issue through the development assessment 
process. In coastal areas under development pressure, the 
government is continuing to identify and map the location 
and severity of acid sulfate soils to support state and local 
government planning processes aimed at avoiding the 
environmental impacts associated with disturbance. Further 
work is required to identify the location of acid sulfate 
soils to prevent the impacts associated with disturbance. 
Currently, no statewide statistics are available on the 
total area of disturbed acid sulfate soils or the number of 
hotspots causing acidi  cation of waterways.  

Photo: Matthew Nash-Arnold
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Biodiversity
Status 2007
Queensland supports a greater array of biodiversity than 
any other state in Australia. Almost half of the species 
living in Queensland are not found anywhere else in the 
world. However, biodiversity has suffered losses since 
European settlement and many ecosystems and species 
are under threat from human activities.  

While the major part of Queensland has relatively continuous 
native vegetation cover, recorded as 82% remnant native 
vegetation in 2003, more fertile landscapes in wetter parts 
of the state have been reduced to less than 30% of native 
vegetation cover. Clearing has been expanding into semi-arid 
areas in recent years. The condition of native vegetation is 
variable, as re  ected in the variation in biodiversity status 
across the bioregions. Intact areas tend to be in better 
condition than fragmented areas. Of the 1351 regional 
ecosystems in Queensland, 92 are presently classi  ed as 
endangered, 516 are classi  ed as vulnerable and 743 are 
classi  ed as not of concern at present.

About 4.6% of Queensland is contained within formal 
conservation reserves that protect a wide range of habitats 
and support much of the state’s inland and coastal 
biodiversity. Many off-reserve conservation initiatives in 
Queensland have gathered momentum since 2001. For 
example, since the last reporting period, the number of 
nature refuges in the state has grown to 252, increasing in 
area from 33 209 hectares to 561 871 hectares.

Increases in native vegetation extent can occur through 
revegetation. In most regions, the total area of regrowth is 
very small compared with the amount of clearing, and the 

revegetated areas are often not like the communities that 
were previously cleared and may have limited capacity to 
support native populations.

The number of rare and threatened species has 
increased slightly with improved knowledge of the state’s 
biodiversity. There has been a decline in the number 
of presumed extinct species with the rediscovery of 
two species. Signi  cant recovery in the population of 
the northern hairy-nosed wombat has been observed 
due to the absence of predators and the provision of 
supplementary feed and water. The introduction of turtle 
exclusion devices in 2001 has minimised accidental 
capture of sea turtles in the east coast trawl  shery. The 
nesting population of loggerhead turtles has stabilised, 
but total numbers are still well below those previously 
recorded. The koala population in south-east Queensland 
is declining because of losses from the urban zone, and 
around half the state’s cycads are still under threat as a 
result of habitat losses, harvesting and a decline in insect 
pollinator populations.

Major contributing factors
Habitat destruction resulting from changed land use 
practices and habitat degradation caused by inappropriate 
 re regimes, increased grazing pressures, invasion 

by weeds and pests, and impacts associated with 
fragmentation and climate change adversely affect 
biodiversity. The impact of feral animals on terrestrial 
biodiversity is substantial. Cats, foxes, wild dogs, rabbits, 
goats, cane toads and pigs have caused the decline 
and, in some cases, extinction of native animals through 
predation and competition. Similarly, the spread of tilapia 
and other exotic species of  sh is seriously threatening 
freshwater biodiversity.
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Policy response
Key habitat protection measures include the protection of 
remnant vegetation under the Vegetation Management Act 
1999 and the banning of broadscale remnant vegetation 
clearing from the end of 2006. The protected area estate 
and the Vegetation Management Act 1999 are effective in 
protecting most wildlife habitat (except grasslands) but are of 
limited effectiveness in protecting endangered, vulnerable or 
rare species across the state, urban areas, wildlife corridors, 
and non-remnant vegetation.  The Integrated Planning Act 
1997 will be amended to tackle this issue. 

The Reserve Network performs well for criteria of 
comprehensiveness, a measure of the extent to which 
biodiversity is captured or represented. The ongoing reserve 
acquisition program continues to expand the protected 
area estate and aims to ensure that Queensland’s reserve 
and off-reserve protected areas are representative of all 
biogeographic regions across the state, with the long-term 
aim of increasing our national park estate to 5%.

The Nature Refuge Program continues to rebuild the state’s 
natural capital by protecting biodiversity and maintaining 
healthy ecosystem processes. The program is focused 
on sustainable land management, targeting particular 
species and ecosystems for protection and, in some cases, 
enhancement. It is achieved through a voluntary conservation 
agreement between a landholder and the Queensland 
Government that leads to the establishment of a nature 
refuge. Many local governments have protected signi  cant 
conservation areas, and are proactive in developing 
partnerships or acquiring land for local conservation 
purposes and planning to protect natural values, including 
wildlife corridors.

Knowledge of Queensland’s biodiversity is improving for some 
species and ecosystems, but for many species little or nothing 
is known. Queensland’s biodiversity is still being discovered. 
The state’s detailed regional ecosystem mapping program 
continues to de  ne and monitor plant communities across 
the state. Over 50 plant species new to science are being 
described every year. Of the 590 endangered and vulnerable 
plants and animals listed under the Nature Conservation Act 
1992, recovery plans have been prepared and/or approved by 
the Environmental Protection Agency for 15% of the species. 
Close to half of the listed threatened animals and 6% of 
threatened plants have recovery plans. Back on Track, an 
Environmental Protection Agency initiative that prioritises 
Queensland’s native species to guide species conservation 
and recovery, is used to guide the development of recovery 
plans. More recent efforts have been aimed at developing 
multi-species plans and ecological community-based recovery 
plans to encompass a suite of threatened plants and animals. 
The Nature Conservation (Koala) Conservation Plan 2006 and 
Management Program 2006–2016 will deal with the key threats 
facing koalas in the Southeast Queensland bioregion.  

The State Rural Leasehold Land Strategy under the Land 
Act 1994 will provide a framework for improved sustainable 
management and use of more than half of the state’s 
total land area, by adopting a balanced mix of regulation 
and lessee incentives. Furthermore, the ClimateSmart 
Adaptation Plan includes actions to improve the resilience 
of Queensland’s biodiversity.

Invasive plants 
and animals
Status 2007
Invasive plants and animals threaten all natural habitats 
of Queensland. They are the most signi  cant threat to the 
environment after land clearing. Queensland is home to 
many plants and animals that have been introduced, either 
deliberately or accidentally, since human settlement. Some 
of these species have become invasive and can, directly 
or indirectly, cause detrimental environmental, social and 
economic impacts.

Terrestrial pest animals and weeds cost Queensland in the 
order of $700 million a year. Most exotic vertebrate pests 
(pigs, cats, goats, dogs, foxes, rabbits, deer, horses, cane 
toads and exotic birds) have long been established in the 
state and have broad distributions. Overabundant native 
species, such as kangaroos, wallabies, possums, rats and 
birds, can also be pests in Queensland. Plague species such 
as house mice and locusts are also problematic. Recent 
introductions of concern are the three tramp ant species, 
red imported  re ants, yellow crazy ants and electric ants. 
More than 100 species of plants are declared weeds in 
Queensland; seven of these are terrestrial Weeds of National 
Signi  cance. It is estimated that 10 new weeds enter 
Queensland each year. The plant nursery trade is recognised 
as a potentially major source of new weed species.

Freshwater invasive species present in Queensland include 
red-eared slider turtles, 18 noxious and six established 
 sh species and 10 declared species of freshwater 

plants, including four Weeds of National Signi  cance. 
The current distribution of declared freshwater plants 
occurs predominantly on the coast of Queensland and the 
current distribution of freshwater vertebrate pests occurs 
predominantly in south-east Queensland. All have the 
potential to expand their distribution further west and 
north along the coast. 

Currently, no invasive marine species are recorded as 
established in Queensland and no new outbreaks of 
invasive marine pests have been recorded since 2003. 
However, 26 invasive marine pests are listed as posing a 
potential threat to Queensland’s marine environment. 

Photo: DNRW
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Major contributing factors
Terrestrial pests and weeds degrade the natural 
environment, decrease primary production, pose human 
and animal health and safety risks, and lower the aesthetic 
value of the natural landscape. They have a signi  cant 
adverse impact on biodiversity.  

Invasive freshwater plants and animals can reduce water 
quality, decrease the size of native  sh populations through 
predation and competition, and lower the aesthetic value 
of Queensland’s waterways. The major factors contributing 
to the presence of pest  sh in Queensland waterways are 
anthropogenic in nature: these include intentional releases 
of sport  sh and control agents for aquatic organisms such 
as mosquitoes, use of live bait by  shers, and species 
released from aquariums and private dams. Biofouling and 
the dumping of ballast water by ships present major possible 
pathways for the introduction of marine pests. Yachts and 
other marine craft that travel through international waters are 
also potential carriers of marine pests.

Policy response
Strategic and well-resourced quarantine activities provide 
a sound basis for minimising the introduction of exotic 
species into Queensland.  When introductions do occur, 
eradication can be successful through coordinated and rapid 
responses. Similarly, the spread of species already identi  ed 
as problems can be controlled through strategic activities. For 
many species already well established in Australia, controlling 
impacts, preventing new introductions and restricting spread 
rather than eradication are the only appropriate responses. 
Biological controls and active containment programs are 
having a major impact on some weeds and pests. State and 
Commonwealth initiatives in place to manage the impact of 
invasive plants and animals are described below. 

Declared pest animals are listed in Queensland under 
the Land Protection (Pest and Stock Route Management) 
Act 2000. This Act is the primary legislation providing for 
and establishing the principles of pest and stock route 
network management. Under the Act, pest plants and 
animals can be declared, requiring landowners to remove 
pests from their land. The introduction, keeping, release, 
supply and sale of declared pests are also restricted. 
These restrictions assist in preventing new pest problems, 
preventing the further spread of pests and controlling 
current pest problems.

A requirement under the Land Protection (Pest and Stock 
Route Management) Act 2002 is the implementation and 
regular review of the Queensland Weeds Strategy and the 
Queensland Pest Animal Strategy (see below). The Act also 
requires local governments to develop and regularly review 
local government area pest management plans. These 
plans can identify immediate threats to the local area and 
target resources accordingly. Local governments carry 
responsibility for management of pest plants and animals 
within their areas.

The Queensland Weeds Strategy complements the 
Australian Weeds Strategy (formerly the National Weeds 
Strategy) and shares weed management principles. The 
Queensland Weeds Strategy recognises the need to identify 

and deal with pathways for weed introduction and spread, 
and minimise the impact of established weeds. This strategy 
supports the need for ongoing research into weed control 
measures, such as the use of biological control agents, and 
public awareness and education to facilitate early detection 
and ef  cient control. Under this strategy more speci  c weed 
management strategies, programs and policies have been 
developed, including the Weed Spread Prevention Strategy.  

Weeds of National Signi  cance (Weeds Australia) are 
identi  ed under the National Weeds Strategy, based on 
their invasiveness, potential for spread, impacts and 
socioeconomic and environmental values. Queensland 
implements management strategies for eight Weeds of 
National Signi  cance present in the state and is an active 
participant in control or has a watching brief over another 
 ve Weeds of National Signi  cance.

The Queensland Pest Animal Strategy complements the 
principles of pest management outlined in the Australian 
Pest Animal Strategy. These principles direct resources to 
providing leadership and coordination of all stakeholders 
for pest management, preventing the establishment of new 
pests, and managing the impacts of established pests. 
This strategy supports the role of research and extension 
in improving the ef  ciency with which pest animals can 
be controlled. Under this strategy more speci  c pest 
management programs and strategies have been developed 
for wild dogs, feral pigs, mice, locusts and rabbits.

Blueprint for the Bush is a ten-year plan involving the 
Queensland Government, AgForce Queensland and the Local 
Government Association of Queensland. Reclaim the Bush is 
an initiative under Blueprint for the Bush to tackle weeds and 
pest animals. This pest offensive will target 20 woody weeds, 
prevention of new threats and weed spread, wild dogs, feral 
pigs and Indigenous community pest management. 

The National System for the Prevention and Management 
of Marine Pest Incursions is the result of collaboration 
between the Australian, State and Northern Territory 
governments, research institutions and industry. The 
system provides direction for a coordinated approach 
to managing marine pests in Australia that involves 
prevention, early detection and rapid response and 
ongoing control or containment of established pests. 
This will involve legislation, policy and guidelines for 
management of ship ballast water and hull biofouling, and 
programs for communication, research and monitoring.

A state strategy, the Control of Exotic Pest Fishes: An 
Operational Strategy for Queensland Freshwaters 2000–
2005, promotes an integrated and uniform approach 
to the management of exotic pest  sh. This strategy 
recognises the need to limit pest  sh distribution, 
gain knowledge of the impacts of exotic pest  sh and 
research ef  cient, target-speci  c control measures. This 
strategy complements the development of the National 
Management Strategy for the Control of Carp (2000–2005) 
and the principles of the Queensland Pest Animal Strategy. 
It is almost impossible to eradicate pest  sh populations 
once they are established in a waterway or river system. 
Therefore, a major component of the Exotic Pest Fishes 
Operational Strategy is a community education campaign 
to prevent the spread of pest  sh in Queensland waters.
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Human settlements
Status 2007
Queensland has a rapidly growing population, with an 
average of 84 000 additional people each year from 2001 
to 2006. This growth is being driven by net migration from 
interstate and overseas, as well as natural increases. 
The average age of the state’s population is increasing, 
and at the same time the average number of people per 
household is declining. Around two-thirds of Queensland’s 
population lives in the south-east corner. There has been a 
small but signi  cant resurgence of growth in regional areas. 
This resurgence in regional areas is strongly in  uenced 
by migration; in particular, it includes retirees and others 
seeking ‘sea change’ lifestyles in coastal centres and job 
seekers attracted to regional employment hubs.

Over the past decade, Queensland’s economy has 
consistently outperformed that of the rest of Australia. In 
real terms, the Queensland economy expanded by 27% 
over the  ve years to 2005−06 compared with 15.8% 
in the rest of Australia. The state’s economic activity is 
concentrated in the population centres of south-east 
Queensland and major regional centres along the coast. 
Rural Queensland makes a substantial contribution to 
the state’s economic performance, accounting for around 
23% of gross state product from a population share of just 
over 16%. Economic growth and employment are being 
boosted by activities in the mining, agricultural and service 
industries. There is increasing recognition of the value of 
ecosystem services for our prosperity and wellbeing. The 
value of the natural environment as an industry resource 
in its own right is re  ected in the generation of substantial 
economic returns from tourism (including ecotourism) 
and the emergence of a new industry in environmental 
technologies, goods and services.

The state’s road network supports freight movements and 
private and public transport. In south-east Queensland, 
the road network is coming under increasing pressure from 
increased use. Passenger vehicle kilometres travelled in 
south-east Queensland grew from 47.1 million in 1992 to 
80 million in 2003−04. Private motor vehicles continue to 
dominate personal travel, although public transport use is 
increasing annually. Freight movements are high and are 
expected to double in the next 15 to 20 years. Recreational 
boating is growing in popularity. In 2006, the number of 
registered recreational vessels increased by 10% from the 
2003 numbers.

Queensland has abundant non-renewable and renewable 
primary energy fuels and resources. Energy consumption 
per capita is high as a result of higher personal use and 
industrial growth, particularly from the energy-intensive 
mining and electricity generation sectors. Total energy 
consumption in Queensland increased from 914 petajoules 
(1015 joules) in 1996−97 to 1251 petajoules in 2004−05. 
Queensland has among the highest per capita energy use 
and greenhouse gas emissions in the world. 

Because of the current severe drought, water security 
has become a major issue nationally. Much of south-east 
Queensland is subject to unprecedented water restrictions. 
The data for Brisbane and Ipswich suggest that per capita 
water use has been relatively stable at 80–100 kilolitres a 
year since 1998−99. However, total water use is trending 
upwards in line with population growth. This use is, in part, 
offset by increased recycling and reuse. In 2005, south-east 
Queensland reused 19 gigalitres of water. Recent data suggest 
a rapid decline in per capita usage in south-east Queensland, 
in response to the region’s severe water shortage.

Queensland has high rates of solid waste generation. In 
2004−05, Queensland households generated approximately 
1.5 million tonnes of domestic waste; electrical power 
generators produced well in excess of two million tonnes 
of  y ash; and commercial and industrial and green and 

Photo: Tourism Queensland
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organic waste streams produced around one million 
tonnes each. Queensland councils sent an average of two 
million tonnes of waste a year to land  ll during the period 
2002−03 to 2004−05. Of this amount, an average of 7% of 
commercial and industrial wastes, 13% of domestic wastes, 
26% of construction and demolition wastes, and 81% of 
green wastes were recycled. Paper and glass accounted for 
about 80% of recycled domestic waste. 

Public awareness of and concern about chemicals in the 
environment has increased signi  cantly and governments 
have started taking steps to assess the risks associated 
with environmental chemicals so that measures can be 
put in place to deal with them. Currently, 1022 Queensland 
industries report their chemical emissions to the National 
Pollutant Inventory.

Noise pollution remains an issue, particularly in the 
urban environment. During the period 2003−06, 
36 643 complaints were recorded, the majority of these 
complaints being associated with noise generated by 
industrial machinery and noise from animals.  

The performance of human settlements, de  ned by 
environmental quality, neighbourhood amenity and 
individual wellbeing, is considered high in Queensland. 
In spite of steadily worsening housing affordability, other 
factors such as environmental quality, neighbourhood 
amenity and individual wellbeing have helped the overall 
performance of human settlements to remain high. 
Unemployment is low (<5%) in most regions of the state 
and almost 62% of Queensland households currently 
own or are purchasing a home. However, the pressure 
of increasing land values and house prices may become 
barriers to future home ownership.  

Many Queenslanders rate their health as good and 
are increasingly recognising the quality-of-life bene  ts 
associated with participating in recreational activities. The 
state’s national parks, state forests, beaches, regional 
parks, regional trails, water reservoirs, reserves, sporting 
grounds and other green spaces continue to provide 
opportunities for outdoor recreational activities. Lower 
levels of community health are particularly prevalent in the 
small percentage of the state’s population considered to 
be disadvantaged. Lower than average life expectancy and 
higher than average infant mortality rates continue to be 
recorded for Aboriginal and Torres Strait Islander people.  

Major contributing factors
There is a general perception that Queensland is 
characterised by good liveability and a high quality of 
life. However, the demands of a growing population and 
economy can impact negatively on these attributes. 
Environmental quality may be compromised through land 
use conversion, the development of physical and social 
infrastructure, the consumption of water and energy, 
and the generation of waste and pollution. This, in turn, 
can impact on neighbourhood amenity and individual 
wellbeing. Current negative impacts include rising levels 
of traf  c congestion, increasing demands for diminishing 
water resources, increasing costs and space requirements 
for waste disposal, increasing noise complaints, and socio-
economic disparities within and between communities.  

Policy response
An ageing population and shifting household formation 
patterns are changing the nature of Queensland’s 
population. These changes, coupled with a growing 
population that is increasingly urbanised and concentrated 
in the south-east, pose many challenges in meeting the 
demand for infrastructure, services and goods in an 
environmentally sustainable way. Queensland’s integrated 
planning and development assessment framework plays a 
key role in managing population growth and its economic, 
environmental and social impacts, including matters that 
affect or are affected by human settlement. This framework 
provides a number of planning tools to coordinate and 
integrate planning at the state, regional and local levels. 
The most important of these are State Planning Policies, 
regional planning and local government planning schemes 
established under the Integrated Planning Act 1997. The 
report Planning for a Prosperous Queensland, A reform 
agenda for planning and development in the Smart State 
presents the  ndings of an extensive review of planning 
and development in Queensland, including the Integrated 
Planning Act 1997 and the Integrated Development 
Assessment System. The review identi  ed a number of 
systemic, operational and cultural issues, underlining the 
need for signi  cant reform of planning and development 
in Queensland.  

The government’s response to Queensland’s economic 
trends has been to work towards strengthening the state’s 
economy by adopting the Smart State Strategy 2005−2015 
and implementing the State Infrastructure Plan. The Smart 
State Strategy 2005−2015 establishes the conditions for 
enterprise to develop in Queensland toward the goals 
of improved productivity and global competitiveness. 
The central directions of the strategy are capitalising on 
Queensland’s unique strengths; establishing collaborations; 
and promoting knowledge, creativity and innovation.

The State Infrastructure Plan brings a strategic and 
coordinated approach to the provision of economic 
infrastructure across the state to maximise economic 
development. The plan provides a strategic framework 
to enhance the ef  ciency of infrastructure provision and 
allocation of scarce resources to areas that will bene  t 
most from infrastructure provision. 

The housing needs of a rapidly growing population are 
being dealt with by the Queensland Housing Affordability 
Strategy. This strategy will ensure that the state’s land 
and housing are responsive to demand and at the lowest 
cost by signi  cantly reducing the timelines and associated 
holding costs of bringing new land to market. Under this 
strategy, the government will improve the ef  ciency of the 
planning and development system, increase the supply 
of new land, make better use of existing urban land and 
simplify and make infrastructure charges clearer and 
more transparent. Councils in south-east Queensland are 
responding to the trend of declining household numbers 
by meeting the South East Queensland Regional Plan’s 
targets for more compact urban forms.  

A number of integrated regional and local transport plans 
and strategies have been introduced that emphasise 
multi-modal forms of transport to address the issues 
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of congestion and freight movement. The South East 
Queensland Regional Freight Network Strategy 2007–2012, 
developed by Queensland Transport and the Department 
of Main Roads, is speci  cally focused on the freight 
challenges facing the region. The strategy incorporates 
policy development, freight network planning, transport 
infrastructure design, investment, enhancing freight 
operations and improving institutional arrangements. 
A similar approach is being undertaken in regional 
Queensland where transport planning is informing the 
development of the Far North Queensland Regional Plan. 

The Queensland Government is encouraging people 
to replace private vehicle travel with public transport, 
walking and cycling. As part of the South East Queensland 
Infrastructure Plan and Program and TransLink Network 
Plan, the South East Queensland busway network is being 
extended, the CityTrain  eet will expand by approximately 
30% over the next four years, and signi  cant funding is 
being invested in infrastructure as part of the South East 
Queensland integrated regional cycle network between 
2005 and 2026. For example, the Normanby Pedestrian 
and Cycle Link was completed in 2007. 

Efforts to reduce the environmental impacts of the 
consumption of energy are being made through the National 
Framework for Energy Ef  ciency, a joint initiative of the 
federal, state and territory governments, and the range of 
policy measures to deploy renewable and low emission 
technology and greater energy ef  ciency in the residential, 
commercial and industrial sectors in ClimateSmart 2050. 
The pathway to reducing emissions is being achieved by 
producing energy from less greenhouse gas-intensive 
sources. The proportion of gas as an important transitional 
fuel will increase under the Queensland Gas Scheme, 
whereby Queensland electricity retailers and other liable 
parties will be required to source at least 18% of their 
electricity from gas-  red generation by 2020 (it is currently 
at 13%). As part of CimateSmart 2050, the government has 
established funds to promote renewable energy, clean coal 
technologies, and energy ef  ciency in small and medium 
sized enterprises. The government also will establish a 
Renewable and Low Emission Energy Target (RLEET) of 10% 
by 2020. The Environmental Protection Agency’s education 
campaign, ClimateSmart Living, provides practical and 
cost-effective solutions for reducing household energy 
consumption. The government has also established the 
Queensland Climage Change Fund of at least $20 million 
per year to assist Queensland households and communities 
make the transition to a low carbon future. 

The Queensland Water Plan 2005−2010 has introduced 
a range of strategies to deliver water security through 
planning for the future, adopting smarter use practices, 
pricing for sustainability, protecting water quality and 
ensuring compliance through regulation. The Water Act 
2000 requires the preparation of water resource plans to 
ensure that water is equitably managed to preserve our 
quality of life and our aquatic ecosystems.

Factors contributing to the decline in the total amount of 
solid waste disposal in land  lls include the implementation 
of Queensland’s Environmental Protection (Waste 
Management) Policy 2000, the Environment Protection 
(Waste Management) Regulation 2000, the Queensland 

Waste Management Strategy, and local and regional waste 
management strategies. The Environmental Protection 
(Waste Management) Policy 2000 and the Environment 
Protection (Waste Management) Regulation 2000 coordinate 
and clarify waste management practices in Queensland and 
provide improved environmental safeguards. Developed 
with local government and industry input, the legislation 
bene  ts the Queensland community through safer disposal 
practices, and cost savings achieved by improved planning 
and management of waste services.

The primary objective of the Queensland Waste Management 
Strategy is to provide a framework within which waste 
can be managed effectively to minimise or avoid adverse 
impacts on the environment, while at the same time allowing 
economic development and improvements in the quality 
of life of all Queenslanders. The strategy covers two basic 
components essential to effective waste management: 
waste minimisation, which seeks to reduce, by prevention 
and recycling options, the volumes and toxicity of wastes 
that ultimately must be destroyed or disposed of; and waste 
containment, which seeks to handle, treat and  nally dispose 
of wastes without adversely affecting the environment or 
public health. The strategy also addresses equity in the 
allocation of waste disposal costs so that those bene  ting 
from activities which lead to waste generation pay the costs 
associated with the disposal of the wastes.

The Environmental Protection Agency is working with 
Environment Australia to develop new strategies for 
minimising waste production through reduction, reuse 
and recycling. A range of international and national 
initiatives are addressing the impact of chemicals in the 
environment. The National Pollutant Inventory provides 
information on substance emissions in Australia.

Progress is being made in relation to open space and 
urban design. Policies and practical initiatives are in place 
to maintain and improve the quality of public spaces 
through urban design, to link residential areas with cycle 
paths and pedestrian walkways, and to protect areas of 
green space for environmental and recreational purposes. 
The South East Queensland Regional Plan 2005–2026 
recognises the challenges inherent in a growing 
population: it protects 80% of the region from urban 
development and promotes the use of in  ll development 
to limit the negative impacts of urban sprawl. 

In response to the growing problem of chronic illness, 
the Australian Government, in partnership with the 
Queensland Government and other states and territories, 
is strengthening the focus of the health system on 
prevention, health and management of chronic disease. 
The Queensland Strategy for Chronic Disease 2005−2015 
and the state’s involvement in the Commonwealth’s 
Australian Better Health Initiative are improving health 
outcomes for Queenslanders, while Sport and Recreation 
Queensland is targeting health and obesity issues by 
funding programs that provide opportunities for people to 
participate in sport and active recreation. The Queensland 
Government Implementation Plan for the National Strategic 
Framework for Aboriginal and Torres Strait Islander Health 
is focusing on providing quality health outcomes in 
Indigenous communities.
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Natural and 
cultural heritage
Status 2007
The number of heritage places identi  ed and recorded 
in local, state and national registers and inventories 
continues to increase. At 30 June 2006, Queensland had 
1477 historical heritage sites entered in the Queensland 
Heritage Register (an increase of 145 places since 2002). At 
31 November 2006, 19 958 Indigenous heritage sites were 
recorded on the Aboriginal Cultural Heritage Database 
(an increase of 3298 sites since 2003). There are still no 
sites in Queensland recorded for their Indigenous heritage 
values on the World Heritage List, the National Heritage 
List or the Commonwealth Heritage List.  

The overall number of protected areas under the Nature 
Conservation Act 1992 increased by seven between 2002 
and 2006. At 30 June 2006, there were 598 protected 
areas comprising a total area of 8 231 607 hectares, and 
204 nature refuges covering an area of 463 095 hectares 
(a fourteen-fold increase in area since 2002). As reported 
in 2002,  ve World Heritage sites in the state are listed 
for their natural heritage values. While funding for 
Queensland’s World Heritage Areas continues to increase, 
there is a growing disparity between state and federal 
funding for Queensland’s World Heritage Areas.

Queensland’s rich and diverse natural and cultural heritage 
remains under signi  cant pressure from development and 
the impacts of drought,  re and climate change. Various 
elements of our cultural heritage are deteriorating as a result 
of inadequate protection. A major factor limiting protection 
is an imbalance in both the geographic distribution and the 
types of places entered in the register. A systematic survey 
of historical heritage in Queensland has begun to redress 
this imbalance in both the geographic distribution and the 
types of places entered in the register.

A recent survey commissioned by the Heritage Chairs 
and Of  cials of Australia and New Zealand revealed that 
the community recognised the importance of heritage 

and many people believed that heritage lies at the heart 
of national identity. Increasing community support for 
the state’s heritage is evident in the increasing number 
of community historical groups, high levels of interest 
in heritage festivals, and active participation in heritage 
schemes. The pattern of visitation to natural and cultural 
heritage places over time is variable. Some places are 
seeing declining visitation, some are remaining stable and 
some are experiencing large increases. A range of heritage 
management education and training options are available 
and the numbers of cultural heritage professionals 
employed across Indigenous and historical areas in State 
Government have increased.

Major contributing factors
The numbers and distribution of heritage places re  ect the 
fact that the identi  cation, documentation and assessment 
of heritage values are often conducted in response to 
threats from development, particularly in the state’s south-
east. Over 75% of the approximately 16 000 places listed 
in local government registers are located in three cities in 
south-east Queensland.

Policy response
While there has been improvement in the recognition, 
knowledge and understanding of Queensland’s natural and 
cultural heritage with some positive outcomes, there is still 
concern, particularly for Indigenous cultural heritage in the 
state. The Aboriginal Cultural Heritage Act 2003 and the 
Torres Strait Islander Cultural Heritage Act 2003 represent 
legislation developed to meet the desire of Aboriginal and 
Torres Strait Islanders to have a greater involvement in the 
management of their cultural heritage. It is being managed 
by the Department of Natural Resources and Water, which 
has developed a range of guidelines and procedures that 
provide the basis for successful implementation of the new 
legislative regime. An Aboriginal and Torres Strait Islander 
Cultural Heritage Map of Queensland has been developed 
and distributed widely with the aim of educating people on 
the geographical extent of cultural heritage across the state 
and its range, as well as an overview of the legislation.

Kuranda Scenic Rail and Stoney Creek Falls 
Photo: Tourism Queensland
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A joint initiative between the Commonwealth, State and 
Territory Governments under the National Strategy for 
Conservation of Australia’s Biological Diversity (1996) 
and the National Forest Policy Statement (1992) for 
the declaration of an Indigenous protected area over 
Indigenous-owned lands results in that land being 
considered as part of the national reserve system. 
Declared Indigenous protected areas must have a 
management plan in place which describes how the 
area will be managed, including matters such as feral 
animal and weed control, the signi  cant values of the 
area, cultural and natural heritage conservation and the 
establishment of infrastructure to regulate visitor access. 
As of May 2007, there are two Indigenous protected 
areas in Queensland (Warul Kawa—Torres Strait, and 
Guanaba—South East Queensland) and a further four are 
being developed (Pulu Islet—Torres Strait, Kaanju (Chuula), 
Ngarrabullgan—Far North Queensland, and Wellesley 
Island—Gulf of Carpentaria).

A review of the regime for the protection of historical 
cultural heritage in Queensland commenced in 2004, 
resulting in an increase in the level of knowledge of the 
state’s historical heritage. The Environmental Protection 
Agency is currently undertaking a systematic survey of 
historical heritage places in Queensland with the aim 
of redressing the imbalance in both the geographic 
distribution and the types of places entered in the 
Register. The Cultural Heritage Information System has 
been established for recording, registration and reporting 
of historical heritage places in Queensland. New funding 
programs have been implemented for historical and 
Indigenous heritage places.

National parks and other conservation reserves alone 
cannot protect all of Queensland’s outstanding natural 
heritage values. Signi  cant contributions to protecting and 
managing high-value lands outside protected areas are 
made through local government, private organisations, 
and cooperative programs involving private landholders, 
supported by the State Government. There have been 
increases in the number and land area of protected areas 
in Queensland under a variety of land tenures, most 
notably as nature refuges. Local government planning 
schemes protect natural and cultural values and these 
are supported by a variety of nature conservation and 
biodiversity plans. State funding has been established for 
nature refuges through the NatureAssist program, and for 
implementation of the Koala Plan to protect habitat.

Knowledge of Queensland’s natural heritage values has 
continued to expand through a range of research and 
management programs. The Environmental Protection 
Agency produced a method in 2006 to assess the 
condition of native vegetation. The BioCondition 
assessment tool kit provides a framework to measure 
how well a terrestrial ecosystem is functioning for the 
maintenance of biodiversity values.  

Great Walks of Queensland is a Queensland Government 
initiative that is creating a series of world-class walking 
tracks through some of the state’s most beautiful natural 
areas, including three World Heritage Areas. Five of the 
Great Walks of Queensland are open: Fraser Island, 

Mackay Highlands, Sunshine Coast Hinterland, Wet Tropics 
and Whitsunday. The Gold Coast Hinterland Great Walk is 
due to open in December 2007. The walks provide visitors 
with pleasant nature-based experiences, send positive 
conservation messages, and promote an appreciation and 
awareness of the state’s outstanding heritage values.

Legislation
Ecologically sustainable development is achieved 
through a vast range of approaches from education 
programs to strategic partnerships. The legislative and 
non-legislative environmental and coastal management 
strategies implemented to manage the pressures on and 
protect or improve the condition of the environment have 
been identi  ed above in each of the main themes of the 
report. In this chapter, an evaluation of the ef  ciency 
and effectiveness of strategies implemented to achieve 
the objects of the Environmental Protection Act 1994 and 
the Coastal Protection and Management Act 1995 has 
been undertaken. This assessment has been done in 
the context that these two pieces of legislation are part 
of a large suite of environmental law at an international, 
national and state level. It has shown that these 
legislative strategies have contributed to ecologically 
sustainable development through four environmental 
strategies: setting standards, assessment and approvals, 
compliance and enforcement, and reporting. 
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Introduction

Our future depends on sustaining healthy living systems 
where the environment, society and the economy are 
all in good condition and all work together. The terms 
‘sustain’, ‘sustainability’ and ‘sustainable development’ 
all mean different things to different people. Put simply, 
sustainability means ensuring that the things valued most 
by society such as health, family, clean air and water, safe 
food, personal security, shelter, education, employment 
and opportunity are available for future generations. By 
tracking the health of living systems, or the state of the 
environment, we can identify chances to improve the way 
that we do things to ensure that our values, decisions, 
institutions and activities are consistent with protecting 
the Earth.

State of the environment reporting is an internationally 
accepted approach to assessing environmental 
performance and the condition and trend of our 
natural capital. It provides the necessary information 
for environmental and natural resource management 
decisions and actions that allow for successful 
environmental management.

State of the environment reporting has progressed 
internationally since the 1970s. It began in the United 
Nations Environment Programme (UNEP) at a time when 
concern with environmental degradation had become 
a prominent social and political issue. Many countries 
now prepare state of the environment reports, while, in 
Australia, various shire and city councils as well as most 
states and the Commonwealth report regularly.

This Report, State of the Environment Queensland 2007, was 
produced by the Environmental Protection Agency (EPA) in 
collaboration with experts across government and industry. 
It is the third in a series of quadrennial publications.

State of the environment reports review the signi  cant 
programs, activities and achievements of public 
authorities in the protection, restoration or enhancement 
of Queensland’s environment. They include an assessment 
of the condition of major environmental resources and 
identify signi  cant trends in environmental values. The 
information published will help evaluate the ef  ciency 
and effectiveness of strategies implemented to improve 
environmental performance and achieve the objectives of 
environmental legislation and programs.

Statutory requirements
State of the environment reporting is a statutory 
requirement under both the Environmental Protection Act 
1994 (EP Act) and the Coastal Protection and Management 
Act 1995 (Coastal Act). The EP Act requirement applies to 
Queensland’s environment generally, while the Coastal 
Act requirement relates speci  cally to the coastal zone. 
The Acts require the EPA to prepare an assessment of 
the state of the environment and of the coastal zone at 
least every four years. This report is designed to meet the 
requirements of both Acts.
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Aims
This report builds on the information base established 
in the 1999 and 2003 reports for developing sound 
environmental management strategies and for assessing 
the sustainability of development in Queensland. It 
attempts to:

• identify existing knowledge on the state of the 
environment, including the main socioeconomic 
pressures affecting the environment; 

• identify key indicators and data requirements for long-
term monitoring;

• identify gaps in the available information;

• develop an appropriate reporting methodology;

• provide trend information on environmental quality and 
condition;

• create a system for tracking progress in environmental 
management and for providing direction for policy 
development; and

• evaluate the ef  ciency and effectiveness of 
environmental strategies.

The report is designed for use principally by decision 
makers, planners and policy analysts in the private 
sector and in government at all three levels. It is hoped 
that the report will be a valuable resource for regional 
natural resource management bodies, community groups, 
students and the public generally.

Section 547 of the EP Act and section 166 of the Coastal 
Act specify that the report must:

(a) include an assessment of the condition of 
Queensland’s major environmental resources 
(and major coastal resources);

(b) identify signi  cant trends in environmental 
(and coastal) values;

(c) review signi  cant programs, activities and 
achievements of persons and public authorities 
relating to the protection, restoration or enhancement 
of Queensland’s environment (and coastal zone); and

(d) evaluate the ef  ciency and effectiveness of 
environmental (and coastal management) strategies 
implemented to achieve the objects of the Acts.

In addition to meeting the statutory requirements under 
the EP Act and the Coastal Act, this report is used to meet 
a range of reporting obligations and information needs 
including OECD Environmental Performance Reporting 
requirements, the environmental reporting inputs for 
Priorities in Progress reporting and resource condition 
information to support the evaluation of key programs 
including the National Action Plan for Water Quality and 
Salinity and the extension to the Natural Heritage Trust.

Environmental management 
and state of the environment 
reporting in Queensland
The EP Act states that the protection of Queensland’s 
environment is to be achieved by an integrated 
management program that is consistent with ecologically 
sustainable development (ESD). ESD is de  ned in the 
EP Act as ‘protecting the environment while allowing 
for development that improves the total quality of life, 
both now and in the future, in a way that maintains the 
ecological processes on which life depends’.

Under the EP Act, state of the environment reporting is an 
integral part of a four-phase planning and management 
cycle (see Figure 1.1).

Researching the state of the environment is part of phase 1. 
Reporting on the state of the environment is important to 
ensure accountability of environmental strategies and to 
provide objective measures of environmental performance 
and progress towards sustainability. This third report 
provides a decade of natural resource condition measures 
and describes environmental trends and management 
in Queensland. The report is the result of whole-of-
government cooperation overseen by an interdepartmental 
committee whose members represent key departments 
including Departments of Premier and Cabinet, Treasury, 
Local Government and Planning, Primary Industries and 
Fisheries, Natural Resources and Water, Mines and Energy, 
Public Works and Housing, Education, Health, Transport, 
and Tourism. The committee is chaired by the EPA.

Figure 1.1  The protection of Queensland’s environment 
is to be achieved by an integrated management 
program that is consistent with ecologically sustainable 
development.
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Components
A variety of media have been employed in the publication 
of this report. The key  ndings document, a summary 
of the main results and policy responses, is available 
in hard copy. The full report, discussing the state of the 
environment, is available on compact disc. Both the key 
 ndings document and the full report are available on the 

Internet at <www.epa.qld.gov.au/soe>.

The report is supported by a website (SoE Online) that 
provides information at the indicator level and is updated 
annually. This website has the most recent information on 
a range of environmental indicators and statistics: <www.
epa.qld.gov.au/soe-online>.

Environmental themes
The scope of this report is broad, examining a range of 
physical, social and cultural elements. The chapters explore 
nine themes: sustainability, atmosphere, land, inland waters, 
coastal zone, biodiversity, invasive plants and animals, 
human settlements and natural and cultural heritage. 
The thematic areas have been selected from the broad 
de  nition of the environment in section 8 of the EP Act:

‘“Environment” includes—

(a) ecosystems and their constituent parts, including 
people and communities; and

(b) all natural and physical resources; and

(c) the qualities and characteristics of locations, places 
and areas, however large or small, that contribute 
to their biological diversity and integrity, intrinsic or 
attributed scienti  c value or interest, amenity, harmony 
and sense of community; and

(d) the social, economic, aesthetic and cultural conditions 
that affect, or are affected by, the things mentioned in 
paragraphs (a) to (c).’

A range of issues (issue papers) are discussed within each 
chapter. The report concludes with a chapter on legislation, 
which evaluates the effectiveness and ef  ciency of 
environmental strategies associated with the EP and 
Coastal Acts. 

Although the environmental themes are treated separately 
in individual chapters, the issues are interrelated. Most 
subjects are discussed within a single chapter in order to 
avoid undue duplication. Nonetheless, certain material 
can logically be discussed in more than one chapter; for 
example, the effect of the severe drought and high levels 
of greenhouse gas emissions on the environment have 
been explored in many issues. Every effort has been made 
to identify links and provide 
cross-references. 

The wetland system is a good demonstration of 
how different issues are interrelated. The health 
of Queensland’s water resources depends on the 
interconnectivity between rivers and streams, lakes, 
swamps and fens, estuaries, groundwater and the ocean. 
These different elements are explored over several 
chapters in the report as illustrated in Figure 1.2.

In this report, the topic of introduced species has been 
explored as a separate theme in Chapter 8, Invasive plants 
and animals. This contrasts to its treatment in the previous 
two reports where the topic was covered under the themes 
of biodiversity, inland waters and coastal zone. The 
consolidation of information on this topic recognises the 
increasing detrimental impact of introduced species on our 
economy and social wellbeing.

Figure 1.2  Coverage of the information provided in State of the Environment Queensland 2007.
Source: EPA
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DPSIR Framework
The report uses the driving forces–pressures–state–
impacts–responses (DPSIR) framework to explore key 
contemporary environmental issues for Queensland (Figure 
1.3). The DPSIR framework was developed by the European 
Environmental Agency to improve the socioeconomic and 
sociocultural aspects of environmental reporting. 

The DPSIR model is an expansion of the pressure-state-
response (PSR) framework, also known as the pressure-
condition-response (PCR) model, which was developed 
by the Organization for Economic Cooperation and 
Development (OECD) and used as the basis for reporting 
in previous reports. The DPSIR model extends the PSR/PCR 
framework by taking into account the driving forces or 
causes for change as well as the impacts on environmental, 
social and economic systems. Driving forces are the 
socioeconomic and sociocultural forces that propel human 
activities and which increase or mitigate pressures on 
the environment. Pressures are the stresses that human 
activities place on the environment. State (or condition) is 
the quality of the environment relative to its native state 
and impacts are the effects of environmental degradation. 
The responses refer to the action undertaken by society to 
improve or manage the environmental situation.

Each chapter within the report is made up of a series 
of papers covering the key issues for each theme. The 
information for each issue is treated in the context of the 
DPSIR model where possible. Discussion opens with a 
summary of key  ndings that provides a critical assessment 
of the issue, and presents the main conclusions regarding 
its impact on the environment, its signi  cance and its 
challenge to natural resource management. This is followed 
by a list of key indicators and their status, showing present 
condition and trend. Wherever possible, status is indicated 
by the following key: good condition [  ]; of concern [  ]; 
and poor condition [  ]. The issue’s importance is described, 
and drivers and impacts are identi  ed and explained.

The mid-section of each paper presents information on 
the pressure and condition of the issue, highlighting 
the pressure(s) in  uencing it and outlining the current 
condition and trend (de  ned as resultant in  uences of 
identi  ed pressures). This is followed by a section on 
the government’s response to the issue, including an 
assessment of the relative effectiveness of responses, 
suggestions for future policy and management directions 
and identi  cation of data gaps. The  nal section lists the 
references cited.

Environmental indicators
Indicators are used to characterise and inform 
environmental conditions, pressures and responses. 
An indicator is a physical, chemical, biological or 
socioeconomic measurement that provides a numerical 
indication of some aspect of an environmental issue. 
Indicators are meant to track the condition of complex 
environmental systems, and so must be examined in the 
context of their relation to the system they represent. 

High-quality environmental reporting is a rapidly growing 
research discipline that pursues better environmental 
management practices and accountability. Signi  cant work 
to advance the discipline is occurring within Australia and 
across the world (for instance, the Millennium Ecosystem 
Assessment) to ensure that there are direct links between 
monitoring and management practices. 

To have successful reporting on environmental issues it is 
important for there to be congruence between the different 
scales of reporting (local, regional, state, national and 
international), particularly with respect to the choice of 
indicators at each level and how they may be aggregated 
to address wider jurisdictions. This should be coupled 
with good monitoring and evaluation of these indicators. 
Indicators, in turn, need to be sound measures of the 
consequences of management initiatives. Comprehensive 
information is required for effective environmental 
management; paucity of information may hamper efforts.

The indicators selected for this report are a combination of 
the ANZECC core environmental indicators for state of the 
environment reporting (ANZECC 2001), the state-speci  c 
indicators used in the two previous reports and some 
new additions.

Figure 1.3  The driving forces–pressures–state–impacts–
responses framework
Source: Adapted from Global International Waters 
Assessment (GIWA) 2003 European Environment Agency 
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Table 1.1 lists the indicators used to compile this report. 
They are categorised according to the PSR model. 
Pressure indicators tend to give warning of environmental 
issues (leading indicators) and, if selected properly, 
should track the effectiveness of responses put into 
effect during previous reporting cycles. State indicators 
identify the condition and trend of particular aspects of 
the environment and, once standards or benchmarks are 
established, tell us if a problem exists and whether it is 
getting better or worse. Response indicators are limited 
and information published tends to be qualitative lists 
of measures adopted by government and community. 
The effectiveness of these responses will be evident from 
changes in the environmental pressure and condition 
indicators in future reporting cycles.

Table 1.1 also lists indicators that were used previously 
but are absent in this report. Changes in monitoring 
programs (including their discontinuation) and lack of 
data (often due to the collection of information on a 
time scale different from the quadrennial release of this 
report) have meant that it has not always been possible 
to track trends consistently across Queensland’s three 
State of the Environment reports. In some cases this 
presents a signi  cant challenge in achieving the intent of 
the report, which is an evaluation of society’s approach 
to environmental management. Nonetheless, the report 
provides an excellent opportunity for reviewing the 
appropriateness of measures, including identi  cation of 
gaps in and barriers to collection of information, allowing 
for a continuous cycle of improvement in reporting on 
Queensland’s environmental performance.

The Queensland public now has access to up-to-date 
environmental and sustainability indicators and statistics 
via SoE Online. This website contains credible, peer-
reviewed, interpreted information from government, 
universities and other contributors and serves as the 
source of reliable statistics for this report, among others.

Report preparation
Oversight for this report has been provided by 
the Sustainability and Environmental Reporting 
Interdepartmental Committee (SER IDC) which is made up 
of representatives from key departments. The SER IDC has 
coordinated the selection, measurement and reporting of 
issues and indicators in the report. 

The report was compiled by experts from government, 
research agencies and universities. Each issue paper 
was prepared by a nominated author or authors and then 
reviewed by experts in the  eld. The authors and reviewers 
are listed at the beginning of each issue paper. 

The EPA gratefully acknowledges the efforts of all authors 
and reviewers, without whose expertise and time this 
report would not be possible.

Providing information 
at a regional scale
There has been a growing focus on regional report planning 
and the release of state of region and shire reports. This 
report concentrates primarily on the condition and trend 
of Queensland’s major environmental assets. While the 
report aims not to duplicate the reporting obligations of 
regional bodies, local government authorities or other state 
planning and reporting requirements, regional information 
at the scale of local government areas, catchments or 
bioregions is included where available. Figure 1.4 shows the 
regionalisations used and referred to in this report.

Data acquisition

A large volume of information was collated, interpreted and 
used in this report. The information presented represents 
the best available at the time of collation of the report 
and pre-dates recent Local Government Areas and the 
Machinery of Government changes for Queensland.

The information has been drawn from a wide range of 
sources which are cited throughout the text. Published 
citations can be found in the reference lists at the end of 
each issue paper. Other sources are generally acknowledged 
by the use of organisational abbreviations where 
abbreviations are explained in the glossary at the rear of the 
report. The EPA and authors may have provided additional 
information that appears without speci  c acknowledgment.

The EPA gratefully acknowledges the use of data provided 
by a wide range of organisations and individuals, both 
government and private, for this report.

Future directions for 
state of the environment reporting
State of the environment reporting is required in 
Queensland at least every four years. This report is the third 
edition but there is always room for improvement. The EPA 
is keen to hear readers’ views on whether the report meets 
their needs and their suggestions for future reports. 

A feedback form is available online to capture your ideas at 
<www.epa.qld.gov.au/soe>. 

Alternatively, you can forward your ideas in writing to:

The Program Manager – SOE
Greenhouse Sciences and Environmental Reporting Unit
Environmental Protection Agency
PO Box 15155
CITY EAST QLD 4002
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Table 1.1  Issues and indicators used to compile this report
Key:  P = pressure; C = condition; R = response; ANZ = Australian and New Zealand Environment and Conservation Council Core Environmental 

Indicators; A = atmosphere; BD = biodiversity; L = land; IW = inland waters; ES = estuaries and seas; HS = human settlements; 
AusSoE01 = supplementary environmental indicators reported on in Australia State of the Environment 2001; 

  QldSoE99 = state-speci  c supplementary environmental indicators reported on in State of the Environment Queensland 1999; 
  QldSoE03 = state-speci  c supplementary environmental indicators reported on in State of the Environment Queensland 2003; 
  QldSoE07 = state-speci  c supplementary environmental indicators reported on in State of the Environment Queensland 2007

SUSTAINABILITY

Issues Indicators Reported Key government initiatives Links

Sustainability Ecological footprint (C; QldSoE07) YES South East Queensland Regional Plan 2005–26; 
South East Queensland Regional Plan: State 
of Region Baseline Review 2006; Queensland 
Greenhouse Strategy 2004; Climate Smart 
Adaptation Action Plan 2007–12; Queensland 
Sustainable Energy Innovation Fund (QSEIF); 
ClimateSmart 2050; Queensland Water Plan; 
Sustainable Housing Program

•  Human 
settlements

ATMOSPHERE

Issues Indicators Reported Key government initiatives Links

Climate and 
greenhouse 

Annual average and percentile rainfall 
(C; ANZ-A2)

YES Queensland Greenhouse Strategy (2004); 
Queensland Greenhouse Strategy, the 
ClimateSmart Adaptation Action Plan; Biodiesel 
Industry Action Plan; Vegetation Management 
Act 1999 

•  The coastal 
zone

• Atmosphere
– Stratospheric 

ozone 
depletion

Annual minimum, mean and maximum 
temperature (C; ANZ-A3)

YES

Evaporative demand (Class A pan; 
vapour pressure de  cit; reference crop 
evapotranspiration) (C; QldSoE07)

YES

Greenhouse gas atmospheric concentrations 
(carbon dioxide) (C; ANZ-A4)

YES

Greenhouse gas atmospheric concentrations 
(methane) (C; ANZ-A4)

YES

Greenhouse gas atmospheric concentrations 
(nitrous oxide) (C; ANZ-A4)

YES

Annual greenhouse gas emissions (P; ANZ-A5) YES

Southern Oscillation Index (C; ANZ-A1) NO

Stratospheric 
ozone 
depletion

Stratospheric ozone concentrations (C; ANZ-A7) YES Montreal Protocol on Substances that Deplete 
the Ozone Layer; Ozone Protection and Synthetic 
Greenhouse Gas Management Act 1989 (amended 
2003)(CWth) 

• Atmosphere
– Climate and 

greenhouse Recovery and destruction of ozone depleting 
substances (R; ANZ-A8)

YES

Ultraviolet radiation levels at the Earth’s 
surface (level of surface UV-B radiation) 
(C; ANZ-A9)

YES

Photochemical 
smog 

Exceedences of NEPM Air Quality Standards 
for ozone concentrations (photochemical 
smog) (C; ANZ-A11)

YES South East Queensland Regional Plan 2005–26; 
Integrated Regional Transport Plan for South 
East Queensland; South East Queensland 
Infrastructure Plan and Program 2006; 
Translink Plan 

•  Atmosphere
– Other 

pollutants
– Particle 

pollution 
and reduced 
visibility 

Vehicle kilometres travelled (P; QldSoE03) YES

Population growth factor (P; AusSoE01) YES

Particle 
pollution 
and reduced 
visibility 

Exceedences of Air EPP goal for visibility-
reducing particles (C; QldSoE03)

YES Environmental Protection (Air) Policy 1997 (QLD); 
South-East Queensland Regional Air Quality 
Strategy; Brisbane Air Quality Strategy

•  Atmosphere
– Other 

pollutants
– Photochemical 

smog 

Exceedences of NEPM Air Quality Standards 
for particulate concentrations (C; ANZ-A15)

YES

Number and extent of bush  res and 
controlled burns (P; QldSoE03)

YES

Percentage of green sugarcane harvesting 
(R; QldSoE03)

YES

Air toxics Measured concentrations of toxic air 
pollutants (C; QldSoE03)

YES Environment Protection (Air Toxics) Measure 2004 
(Air Toxics NEPM); Environmental Protection Act 
1994 (QLD)

•  Atmosphere
– Other 

pollutants

Other 
pollutants 

Exceedences of NEPM Air Quality Standards for 
carbon monoxide concentrations (C; ANZ-A10)

YES National Pollutant Inventory (NPI); Air Emissions 
inventory for South East Queensland; Mount Isa 
Mines Limited Agreement Act 1985; South East 
Queensland Regional Air Quality Strategy 

•  Human 
Settlements

•  Atmosphere
– Other 

pollutants
– Photochemical 

smog
– Particle 

pollution 
and reduced 
visibility

Exceedences of NEPM Air Quality Standards 
for lead concentrations (C; ANZ-A12)

YES

Exceedences of NEPM Air Quality Standards for 
nitrogen dioxide concentrations (C; ANZ-A13)

YES

Exceedences of NEPM Air Quality Standards 
for sulfur dioxide concentrations (C; ANZ-A14)

YES

Emissions of air pollutants (total and trends 
for emission source sectors) (P; ANZ-A16)

YES
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LAND

Issues Indicators Reported Key government initiatives Links

Salinity Area of rising watertables (depth to 
groundwater for irrigated areas) (C; ANZ-L4)

YES National Land and Water Resources Audit; 
Vegetation Management Act 1999 (Qld);
Water Act 2000 (Qld); Natural Heritage Trust Fund; 
National Action Plan for Salinity and Water 
Quality; Australian Dryland Salinity Assessment 
(Commonwealth of Australia 2001); 
National Landcare Program 

•  Human 
settlements 

•  Atmosphere 

•  Sustainability 
Area of land affected by dryland salinity 
(location, size and intensity) (C; ANZ-L5)

YES

Area of land affected by irrigation salinity 
(location, size and intensity) (C; QldSoE99)

YES

Irrigated area (P, QldSoE99) NO

Changes in land use (P; ANZ-L1) NO

Water erosion Rate of soil loss from water erosion
(C; QldSoE99)

YES Soil Conservation Measures for Rural Areas; 
Soil Erosion and Sediment Control—Engineering 
Guidelines for Queensland Construction Sites; 
The Soil Condition Hazard Mapping Project 

•  Invasive plants 
and animals

•  Land
– Mining 

disturbance
– Pasture 

production 
and condition

– Soil fertility
– Wind erosion
– Salinity

Percentage of cropped land with stubble 
retention (reduced or no tillage) (R; ANZ-L1.9A)

YES

Area under bare-surface production systems 
(P; QldSoE99)

YES

Grazing pressures (P; QldSoE99) YES

Actual stocking rates compared to carrying 
capacity (P; QldSoE99)

YES

Water erosion hazard ratings (C; ANZ-L2) NO

Wind erosion Dust storm index (below long-term average; at 
long-term average; above long-term average) 
(C; QldSoE07)

YES DustWatch Network; National Landcare Program •  Land
– Water erosion 

Frequency of occurrence of dust events 
(C; ANZ-L3)

NO

Difference between measured wind erosion 
rates and rates predicted by climate 
conditions—accelerated erosion index 
(C; QldSoE99) 

NO

Domestic vertebrate grazing pressure per 
landcover region and agro-ecological region 
(P; ANZ-L1.2A)

NO

Non-domestic vertebrate herbivores per 
landcover region and agro-ecological region 
(P; ANZ-L1.2B)

NO

Mass 
movement 

 

Areas affected by soil mass movement 
(C; QldSoE99)

YES South East Queensland Regional Plan 2005–26; 
Vegetation Management Act 1997

•  Atmosphere
– Climate and 

greenhouse 
Areas of vegetation clearance on slopes 
(P; QldSoE03)

YES

Areas zoned as being potentially hazardous for 
habitation (hazard assessment) (R; QldSoE03)

YES

Areas (slopes) revegetated (R; QldSoE03) NO

Agricultural 
soil 
acidi  cation 

Soil acidi  cation hazard (C; QldSoE07) YES Australian Land Use Management Classi  cation 
Scheme

•  Land
– Soil fertility 

Area affected by acidity (C; ANZ-L6) NO

Area of cropping land with naturally acidic 
surface soil or with high rates of acidi  cation 
(C; QldSoE99)

NO

Fertiliser application rates and yield 
(P; QldSoE99)

NO

Area of cultivated land with high rates of 
application of ammonia-based nitrogen 
fertilisers (P; QldSoE99)

NO

Lime and dolomite application rates 
(R; QldSoE03)

NO

Table 1.1  (cont.)
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Table 1.1  (cont.)

LAND

Issues Indicators Reported Key government initiatives Links

Soil fertility Soil fertility risk (P; QldSoE07) YES Best practice nutrient management on-farm •  Land
– Agricultural 

soil 
acidi  cation 

Nutrient management initiatives (R; QldSoE07) YES

Nutrient balance (C; QldSoE03) NO

Trends in soil fertility and yield (C; QldSoE03) NO

Product quality (wheat protein) (C; QldSoE03) NO

Fertiliser application rates and yield 
(P; QldSoE99)

NO

Market prices of fertilisers/products 
(P; QldSoE99)

NO

Trends in fertiliser use (R; QldSoE03) NO

Exceedences of maximum residue levels in 
food and produce (C; ANZ-L7)

NO

Area of ley cropping (R; QldSoE03) NO

Soil 
compaction 

Adoption of practices to reduce soil 
compaction (R; QldSoE07)

YES Future Cane Project; State Rural Leasehold 
Strategy; Memorandum of Understanding between 
the Queensland Government and the Queensland 
Farmers’ Federation on Farm Management 
Systems; State Rural Leasehold Land Strategy

•  Land
– Water erosion
– Pasture 

production 
and condition

Area affected by soil structure decline 
(C; QldSoE99)

NO

Soil bulk density (C; QldSoE03) NO

Extent of cropping and sown pasture activities 
(P; QldSoE99)

NO

Trend in size of tractors (R; QldSoE03) NO

Mining 
disturbance 

Cumulative areas of land disturbance and 
rehabilitation (C; QldSoE99)

YES Petroleum and Gas (Production and Safety) 
Act 2004; Petroleum and Other Legislation 
Amendment Act 2004; Certi  cation of progressive 
rehabilitation of land disturbed by mining and 
petroleum activities (Amendment to EP Act, 
January 2006); Geothermal Exploration Act 2004; 
Abandoned Mine Lands Program; State Planning 
Policy for the Protection of Extractive Resources; 
Abandoned Mine Lands Program

Number of abandoned mine sites (C; QldSoE99) YES

Production of principal metallic minerals and 
fuel minerals (P; QldSoE99)

YES

Number, location and type of operating 
mines, quarries and petroleum projects 
(P; QldSoE99)

YES

Area covered by mining, exploration and 
petroleum tenements (P; QldSoE99)

YES

Rate of rehabilitation of existing mines 
(R; QldSoE03)

YES

Rate of rehabilitation of abandoned mines 
(R; QldSoE03)

YES

Contaminated 
land 

Annual number of public searches of the 
Environmental Management Register (EMR)/
Contaminated Land Register (CLR)
(P; QldSoE03)

YES Environmental Protection Act 1994; National 
Environment Protection (Assessment of Site 
Contamination) Measure 1999

Annual number of development applications 
(DAps) referred to the EPA for management of 
contaminated land/number of conditions for 
DAp (C; QldSoE03)

YES

Number of permits issued for disposal of 
contaminated soil/volume of soil disposed 
(R; QldSoE03)

YES

Number of sites remediated and removed 
from the EMR/CLR (R; QldSoE03)

YES

Number of site management plans approved 
(R; QldSoE03)

YES

Number of contaminated sites (P; QldSoE03) NO

Number of development applications for 
contaminated land matters (P; QldSoE03)

NO

Quantity of soil requiring disposal to land  lls 
(P; QldSoE03)

NO

Number of sites with environmentally relevant 
activities licensed (R; QldSoE03)

NO
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Table 1.1  (cont.)

LAND

Issues Indicators Reported Key government initiatives Links

Pasture 
production 
and condition

Pasture growth (C; QldSoE07) YES AussieGRASS; Rapid Mobile Data Collection • Biodiversity  

Landscape function (C; QldSoE07) YES

Weed invasion (C, P; QldSoE07) YES

Grass basal cover (C; QldSoE07) YES

Grazing pasture (domestic animals) 
(P; QldSoE07)

YES

Other Agriculture at land subdivided for urban 
housing (C; QldSoE99)

NO

New allotments for housing (C; QldSoE99) NO

INLAND WATERS AND WETLANDS

Issues Indicators Reported Key government initiatives Links

Extent and 
condition 
of wetland 
systems 

Reduction in wetland cover (P; QldSoE03) YES Vegetation Management Act 1999; Fisheries Act 
1994; Nature Conservation Act 1992; Wild Rivers 
Act 2005; Queensland Wetlands Programme; 
Queensland Wetland Mapping Classi  cation 
Project; Great Barrier Reef Water Quality 
Protection Plan, Regional Coastal Management 
Plans; Waterway Environmental Values and Water 
Quality Objectives 

•  The coastal 
zone
– Coastal 

habitats and 
biodiversity

Extent and diversity of wetlands (C; ANZ-IW14) YES

Extent and diversity of estuarine, coastal and 
marine habitats (C; QldSoE07)

YES

Wetland protection measures and restoration 
rates (R; QldSoE03)

NO

Condition 
of rivers

Water quality (C; QldSoE07) YES Natural Heritage Trust; National Action Plan for 
Salinity and Water Quality; Stream and Estuary 
Assessment Program; Water Resource Plans; 
Resource Operations Plans; Land and Water 
Management Plan; Queensland Water Recycling 
Strategy; Wild Rivers Act 2005; Environmental 
Protection (Water) Policy 1997; Great Barrier 
Reef Water Quality Protection Plan; Sustainable 
Rivers Audit; Lake Eyre Basin Rivers Assessment; 
Ecosystem Health Monitoring Program; 
Queensland Wetlands Programme; Restoration of 
Fish Passage; Native Fish Strategy

•  Biodiversity
– Habitat 

protection
•  Inland waters 

and wetlands
– Surface water 

quantity 

Macroinvertebrates (C; ANZ-IW13) YES

Stream and estuary assessment program (R; 
QldSoE07)

YES

Natural Heritage Trust and National Action Plan 
for Salinity and Water Quality (R; QldSoE07)

YES

Water resource plans (R; QldSoE07) YES

Land and water management plans 
(R;QldSoE07)

YES

Status of  sh stocks (C; ANZ-IW15) YES

Riparian zone condition (P; QldSoE03) YES

Discharges of pollutants into waterways from 
point sources (P; ANZ-IW6)

NO

Livestock access to streams (P; QldSoE03) NO

Clearing of stream riparian vegetation, 
reduction of riparian widths (P; QldSoE03)

NO

Destruction of natural stream aquatic habitats 
(P; ANZ-BD2)

NO

Decline of river physical integrity 
(fragmentation, increasing lengths of river 
impoundment, channelisation) (P; QldSoE03) 

NO

Vegetated stream length (C; ANZ-IW12) NO

Extent and condition of aquatic habitat 
(C; ANZ-BD8)

NO

Estimated spread of exotic  ora (C; QldSoE03) NO

Barriers to movement of aquatic biota 
(  ora and fauna) (P; QldSoE03)

NO

Commercial and recreational  shing (P; 
QldSoE03)

NO

Macroinvertebrate biodiversity (richness) 
indices (C; QldSoE03) 

NO

Distribution of endangered and iconic aquatic 
species (C; QldSoE03)

NO

Restoration of passage (R; QldSoE03) NO

Implementation of pest plant and animal 
strategies (R; QldSoE03) 

NO

Limits to harvest (R; QldSoE03) NO
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Table 1.1  (cont.)

INLAND WATERS AND WETLANDS

Issues Indicators Reported Key government initiatives Links

Surface water 
quantity 

Drought status (C; QldSoE07) YES Water Resource Plan; Rural Water Use Ef  ciency 
Initiative; Regional Water Supply Strategies; 
Central Queensland Regional Water Supply 
Strategy; Metering Program; Queensland Water 
Recycling Strategy; Home Waterwise Rebate 
Scheme; Home Garden Waterwise

•  Inland waters 
and wetlands
– Condition of 

rivers
– Subartesian 

groundwater 
levels

– Groundwater 
quality 

Water taken (P; QldSoE03) YES

Water use (irrigation: water use by sector, area 
irrigated) (P; QldSoE03)

YES

Stream  ow (C; QldSoE03) YES

Water resource planning (R; QldSoE03) YES

Metering program (R; QldSoE07) YES

Rural water use ef  ciency initiative 
(R; QldSoE07)

YES

Surface water extraction versus availability 
(P; ANZ-IW4)

NO

Storage capacity (as percentage of median 
annual runoff) (C; QldSoE03)

NO

Subartesian 
groundwater 
levels 

Groundwater levels (C; QldSoE03) YES Groundwater Management Areas; 
Water Resource Plan; Rural Water Use Ef  ciency 
and Water Act 2000

•  Inland waters 
and wetlands
– Groundwater 

quality 

Current groundwater extraction (P; QldSoE07) YES

Groundwater recharge (C; QldSoE07) YES

Artesian and subartesian water extraction 
rates versus availability (P; ANZ-IW1)

NO

Introduction of water resource plans 
(R; QldSoE03)

NO

Artesian bore 
pressure 

Number of rehabilitated artesian bores 
(R; QldSoE03)

YES Great Artesian Basin Strategic Management Plan 
(GAB SMP); Great Artesian Basin Consultative 
Council; Water Resource (Great Artesian Basin) 
Plan 2006; Great Artesian Basin Resource 
Operations Plan; Great Artesian Basin Resource 
Operations Plan; Environment Protection and 
Biodiversity Conservation Act 1999

 

Groundwater use ef  ciency measures—total 
length of bore drains piped (R; QldSoE03)

YES

Trends in artesian bore pressure 
(C; QldSoE03)

YES

Flow rates from artesian bores (C; QldSoE07) YES

Number of uncontrolled artesian bores 
(P; QldSoE03)

NO

Groundwater 
quality 

Rural and urban development (P; QldSoE03) YES Natural Heritage Trust; National Action Plan for 
Salinity and Water Quality; Regional Natural 
Resource Management; Land and Water 
Management Plan; Water Resource Plans; 
Great Artesian Basin Water Resource Plan; 
Great Artesian Basin Sustainability Initiative; 
Great Artesian Basin Rehabilitation Program

•  Inland waters 
and wetlands
– Condition of 

rivers
– Surface water 

quantity
– Subartesian 

groundwater
levels 

– Artesian bore 
pressure

Stream regulation (P; QldSoE03) YES

Irrigation (P; QldSoE03) YES

Exceedences of groundwater quality 
guidelines—corrosiveness (C; ANZ-IW2)

YES

Exceedences of groundwater quality 
guidelines—  uoride (C;ANZ-IW2)

YES

Exceedences of groundwater quality 
guidelines—hardness (C; ANZ-IW2)

YES

Exceedences of groundwater quality 
guidelines—nitrogen (C; ANZ-IW2)

YES

Exceedences of groundwater quality 
guidelines—salinity (C; ANZ-IW2)

YES

Land clearing—extent of deep-rooted 
vegetation cover by catchment (P; ANZ-IW3)

YES

Exceedences of groundwater quality 
guidelines (C; ANZ-IW2)

NO
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THE COASTAL ZONE 

Issues Indicators Reported Key government initiatives Links

Coastal 
resource 
use and 
development 

Changes in coastal use compared with 2003 
where possible (P; ANZ-ES1)

YES South East Queensland Regional Plan; 
Department of Local Government, Planning, 
Sport and Recreation Regional Planning Process; 
State Coastal Management Plan; Queensland 
Ecotourism Plan (QEP) 2003–08; Queensland 
Tourism Strategy; Transport Operations (Marine 
Pollution) Act 1995; Operations (Marine Pollution) 
Regulation 1995; Ecosystem Based Fisheries 
Management; 
Coastal Protection and Management Act 1995; 
Mineral Resources Act 1989; Environmental 
Management Overview Strategy; Queensland 
Fisheries Act 1994; Environmental Protection 
Act 1994; Environmental Protection (Water) 
Policy 1997; Fisheries Act 1994; Great Barrier 
Reef Marine Park (Aquaculture Regulations 
2000); Environment Protection and Biodiversity 
Conservation Act 1999

•  Inland waters 
and wetlands

•  Invasive plants 
and animals

•  Human 
settlements

Total number and percentage of state’s 
population living in the coastal zone 
(P; QldSoE99)

YES

Area of land in the coastal zone in other than 
natural state (C; QldSoE07)

YES

Lineal extent of land developed (changed from 
natural) along the coastline (P; QldSoe07)

YES

Annual average population growth by local 
government area (P; QldSoE99)

YES

Annual cargo throughput for Queensland 
ports (P; QldSoE99)

YES

Annual tonnage of petroleum products moved 
by sea (P; QldSoE99)

YES

Annual number of pollution incidents in 
Queensland’s territorial waters and offshore 
reported to the Australian Maritime Safety 
Authority (P; QldSoE99)

YES

Number and areal extent of approved 
extractive activities for each coastal region 
(C; QldSoE99)

YES

Visitor bed numbers in the coastal zone 
(PR; QldSoE99)

YES

Number of visitor permits to coastal and 
marine parks (CP; QldSoE99)

YES

Number of recreational (motor and sail) and 
commercial vessels registered in Queensland 
(P; QldSoE99)

YES

Total seafood catch (total catch and effort by 
species of commercial  sh, crustacean and 
mollusc species) (P; ANZ-ES3)

YES

Recreational  sh catch and effort (P; QldSoE99) YES

Turtle, dugong and dolphin mortality through 
commercial  shing activity, shark nets and 
Indigenous hunting (P; QldSoE99)

YES

Area of coast in each coastal region 
under aquaculture ponds/cage facilities 
(CP; QldSoE99)

YES

Annual aquaculture production (by type) 
(C; QldSoE99)

YES

Number of authorities to collect aquarium  sh 
(P; QldSoE99)

NO

Number of permits to collect shells 
(and total volume) (P; QldSoE99)

NO

Annual total bycatch by  shery (commercial) 
(P; QldSoE99)

NO

Acid sulfate 
soils

Coastal population growth (P; QldSoE99) YES State Planning Policy 2/02 − Planning and 
Managing Development Involving Acid Sulfate 
Soils; Soil Management Guidelines for Acid 
Sulfate Soils; Integrated Planning Act 1997; 
Fisheries Act 1994; Environmental Protection Act 
1994; Vegetation Management Act 1999; 
Coastal Protection and Management Act 1995; 
South East Queensland Regional Plan 2005–2026

 

Area of land extremely acidi  ed by acid 
sulfate soils (P; QldSoE07)

YES

Number of hotspot areas causing acidi  ed 
waterways (P; QldSoE07)

YES

Number of currently active EPA licences with 
acid sulfate soil conditions (P; QldSoE07)

YES

Table 1.1  (cont.)
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Table 1.1  (cont.)

THE COASTAL ZONE

Issues Indicators Reported Key government initiatives Links

Coastal 
water quality 

Coastal discharges (P; ANZ-ES5) YES South East Queensland Healthy Waterways 
Strategy; Healthy Waterways Partnership; 
Ecological Health Monitoring Program; National 
Land and Water Resources Audit; Healthy 
Waterways Report Card; Great Barrier Reef Marine 
Park Authority Report

•  Inland waters 
and wetlands

Marine pollution incidents (P; ANZ-ES6) YES

Exceedences of marine and estuarine water 
quality (C; ANZ-ES7)

YES

Bioaccumulated pollutants (C; ANZ-ES8) YES

Algal blooms in estuarine and marine 
environments (C; ANZ-ES9)

YES

Wastewater treatment—coastal waters: 
discharge volume of primary, secondary and 
tertiary treated ef  uent into coastal waters 
(CR; ANZ-ES10)

YES

Annual aquaculture production (by type) 
(P; QldSoE99)

NO

Coastal 
habitats and 
biodiversity 

Disturbance of marine habitat (P; ANZ-ES2) YES Coastal Protection and Management Act 1995; 
Integrated Planning Act 1997; Fisheries Act 1994; 
Fisheries Regulation 1995; National Strategy for 
Ecologically Sustainable Development; 
Declared Fish Habitat Areas; 
State Coastal Management Plan

•  Inland waters 
and wetlands

Extent and diversity of estuarine, coastal and 
marine habitats (C; ANZ-ES2)

YES

Estimated wild  sh stocks (P; ANZ-ES4) YES

Number and type of marine and terrestrial 
pest and displaced species (C; QldSoE99)

NO

Area of seabed trawled and intensity of 
trawling (P; QldSoE99)

YES

Area extent of declared  sh habitat areas 
(R; QldSoE99)

YES

Disturbance of acid sulfate soils (P; ANZ-ES11) NO

Physical 
processes 
and coastal
variability

Sea level (C; ANZ-ES12) YES •  Atmosphere
– Climate and 

greenhouse Cyclone activity (C; QldSoE99) YES

Storm surge (C; QldSoE99) YES

Wave climate (C; ANZ-ES13) YES

Sea surface temperature variability 
(C; ANZ-ES13)

NO

BIODIVERSITY

Issues Indicators Reported Key government initiatives Links

Habitat 
protection 

Native vegetation extent (C; ANZ-BD7) YES Vegetation Management Act 1999; 
Nature Conservation Act 1992; Land Act 1994; 
Coastal Protection and Management Act 1995; 
Natural Heritage Trust; National Action Plan for 
Salinity and Water Quality; Nature Refuge Program

•  Natural and 
cultural heritage

•  The coastal zone
– Coastal 

habitats and 
biodiversity

Native vegetation condition (C; ANZ-BD7) YES

Terrestrial protected areas (R; ANZ-BD10, 11) YES

Fire regimes (P; ANZ-BD3) YES

Areas revegetated (R; ANZ-BD13) YES

Terrestrial, marine and estuarine protected 
areas (R; ANZ-BD10, 11)

NO

Species 
protection 

Extinct, endangered, vulnerable and near 
threatened species (C; ANZ-BD6)

YES Nature Conservation Act 1992;
Nature Conservation Act (Wildlife) Regulation 
2006; Back on Track Program

•  Natural and 
cultural heritage

•  The coastal zone
– Coastal 

habitats and 
biodiversity

Extinct, endangered and vulnerable regional 
ecosystems (C; QldSoE07)

YES

Populations of selected species (C; ANZ-BD9) YES

Recovery plans (R; ANZ-BD12) YES

Vegetation planning (R; QldSoE03) NO

Extent, endangered and vulnerable species 
and ecological communities (C; ANZ-BD6)

NO
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INVASIVE PLANTS AND ANIMALS

Issues Indicators Reported Key government initiatives Links

Terrestrial 
animals 

Current and potential extent, density and 
distribution of pest animals (C; QldSoE07)

YES Land Protection (Pest and Stock Route 
Management) Act 2002; Nature Conservation Act 
1992; Local Government Area Pest Management 
Plans; Australian Pest Animal Strategy; 
Blueprint for the Bush; Yellow Crazy Ant Program; 
Electric Ant Control Centre

•  Land 

•  Invasive plants 
and animals
– Terrestrial 

plants 
•  The coastal zone

– Coastal 
habitats and 
biodiversity

Impacts on assets (P; QldSoE07) YES

Number of local governments with pest 
management plans (R; QldSoE03)

YES

Implementation of pest animal strategies 
(R; QldSoE07)

YES

Number of biological control agents released 
(R; QldSoE03)

YES

Introduced species (P; ANZ-BD4) YES

Species outbreaks (P; ANZ-BD5) YES

Number of established feral animal species 
and their distribution (C; QldSoE99)

NO

Number of introduced animal species 
(P; QldSoE99) 

NO

Terrestrial 
plants 

Impacts on assets (P; QldSoE07) YES Weeds of National Signi  cance; 
Local Government Area Pest Management Plans; 
Queensland Weeds Strategy 2002–06; 
Weed Spread Prevention Strategy; Four Tropical 
Weeds Program; Blueprint for the Bush; 
Land Protection (Pest and Stock Route 
Management) Act 2002

•   Land

•  The coastal zone
–  Coastal 

habitats and 
biodiversity

Number of new biological control agents 
released (R; QldSoE03)

YES

Implementation of weed strategies 
(R; QldSoE07)

YES

Number of new species outbreaks 
(P; QldSoE07)

YES

Number of local governments with pest 
management plans (R; QldSoE03)

YES

Current, potential extent, density and 
distribution of invasive terrestrial plants 
(P; QldSoE07)

YES

Number, density and distribution of noxious 
plant species (C; QldSoE99)

NO

Number of introduced and naturalised plant 
species (P; QldSoE99)

NO

Freshwater 
plants and 
animals

Current and potential extent, density and 
distribution of invasive freshwater pests 
(P; QldSoE07) 

YES National Weeds Strategy; Queensland Weeds 
Strategy 2002–06; Pest Animal Strategy 2002–
06; Exotic Pest Fishes: An Operational Strategy for 
Queensland Freshwaters 2000–2005

•   Inland waters 
and wetlands

Implementation of strategies (R; QldSoE07) YES

Introduced species (P; ANZ-BD4) YES

Marine plants 
and animals

Implementation of pest plant and animal 
strategies (R; QldSoE07)

YES Australian Emergency Marine Pest Plan; National 
System for the Prevention and Management of 
Marine Pest Incursions; National Introduced Marine 
Pest and Information System;

•  The coastal zone
– Coastal 

habitats and 
biodiversitySpecies outbreaks (P; ANZ-BD4) YES

Introduced species (P; ANZ-BD5) YES

Ship arrivals from foreign ports (P; QldSoE99) YES

Table 1.1  (cont.)
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HUMAN SETTLEMENTS

Issues Indicators Reported Key government initiatives Links

Population 
and 
settlement 
patterns 

Total population (P; QldSoE99) YES Integrated Planning Act 1997; Coastal Protection 
and Management Act 1995; State Planning 
Policies; South East Queensland Regional Plan; 
Far North Queensland Regional Plan, Cape York 
Peninsula Land Use Strategy; Blueprint for the 
Bush; Queensland Regional Plans; Queensland 
Housing Affordability Strategy; Planning for a 
Prosperous Queensland, a reform for planning 
and development in the Smart State

•  The coastal zone
– Resource 

use and 
development

Population growth rate (P; AusSoE01) YES

Natural increase (P; QldSoE99) YES

Net interstate migration (P; QldSoE07) YES

Net international migration (P; AusSoE01) YES

Residential density (C; QldSoE03) YES

Regional population distribution (P; QldSoE03) YES

Local government area population growth 
(C; QldSoE03)

YES

Population ageing (P; QldSoE07) YES

Household size and numbers (P; QldSoE07) YES

Integrated planning at the state, regional and 
local levels (R; QldSoE03)

YES

Managing development (R; QldSoE03) YES

Visitor numbers and nights (P; QldSoE99) NO

Visitor numbers (P; ANZ-HS7; AusSoE01) NO

Percentage (regional) population change 
(P; QldSoE99)

NO

Economic 
activity and 
employment 

Gross state product (GDP)(P; AusSoE01) YES Smart State Initiative; State Infrastructure 
Plan; Northern Economic Triangle Blueprint; 
Invest Queensland; Driving Export Growth for 
Queensland 2006−2011; ClimateSmart 2050; 
A Sustainable Futures Framework for Queensland 
Mining Towns; Protected Area Estate; 
Healthy Waterways; Statewide Water Policy; 
Western Corridor Recycled Water Scheme; Smart 
State Initiative; Queensland Ecotourism Plan 
2003−2008; Queensland Tourism Strategy

• Sustainability

Employed persons (C; QldSoE07) YES

Gross regional product (distribution of 
economic activity) (P; QldSoE03)

YES

Information and communications technology 
(ICT) employment (R; AusSoE01)

YES

Unemployment (C; AusSoE01) YES

Tourism (C; QldSoE07) YES

Environmental technology goods and services 
(C; QldSoE07)

YES

Economic growth (P; QldSoE03) NO

Gross domestic product (P; AusSoE01) NO

Travel and 
transport

Car availability (number of motor vehicles by 
population) (P; QldSoE99)

YES Queensland Infrastructure Report Card; 
South East Queensland Regional Plan; 
Draft TransLink Network Plan; South East 
Queensland Infrastructure Plan and Program

•  Atmosphere

Distance travelled by passenger vehicles 
(P; QldSoE99)

YES

Mode share (C; QldSoE99) YES

Road congestion (C; QldSoE07) YES

Average distance to work 
(average trip length) (C; QldSoE99)

YES

Freight movements (P; QldSoE07) YES

Number of motor vehicles by population 
(P; QldSoE99)

NO

Total time and distance travelled 
(C; AusSoE01) 

NO

Fuel consumption (P; QldSoE99) NO

Fuel consumption per transport output 
(P; ANZ-HS9; AusSoE01)

NO

Public transport patronage by mode 
(C; QldSoE99)

NO

Proportion of households with access to 
public transport (C; QldSoE99)

NO

Public transport use (C; ANZ-HS8) NO

Average speed of travel on roads (C; QldSoE99) NO

Cost of congestion (C; AusSoE01) NO

Table 1.1  (cont.)
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Table 1.1  (cont.)

HUMAN SETTLEMENTS

Issues Indicators Reported Key government initiatives Links

Energy use Total energy consumption (C; AusSoE01) YES Centre for Low Emissions Technology; 
A Future Growth Fund; Energy Ef  ciency 
Working Group; Sustainable Housing Code; 
Energy Choices; National Framework for Energy 
Ef  ciency; EnergyWise Awareness Program; 
Government Energy Management Strategy

Proportion of energy consumed by fuel source 
(C; QldSoE07)

YES

Energy consumption per capita (C; QldSoE99) YES

Energy consumption per unit of GSP (green) 
(C; QldSoE07)

YES

Proportion of energy consumed by sector 
(C; ANZ-HS1)

YES

Land converted from non-urban to urban uses 
(P; AusSoE01)

NO

Municipal household water consumption 
patterns (C; AusSoE01)

NO

Household energy use (C; QldSoE99) NO

Renewable energy (AusSoE01) NO

Urban 
water use 

Water use (C; QldSoE07) YES South East Queensland Regional Plan; 
Queensland Water Plan (2005–10); South East 
Queensland Regional Water Supply Strategy; 
South East Queensland Water Corporation; 
Queensland Water Commission (2006)

•  Inland waters 
and wetlands

Water reuse (wastewater re-used by type of 
application) (R; AusSoE01)

YES

Water use per capita (municipal household 
water consumption patterns) (C; AusSoE01)

YES

Solid waste 
management 

Solid waste land  lled (solid generation and 
disposal) (P; ANZ-HS10)

YES Queensland Waste Management Strategy; 
Environmental Protection (Waste Management) 
Regulation 2000; ChemClear Program

•  Land
–  Contaminated 

land
•  Inland waters 

and wetlands
–  Groundwater 

quality
–  Surface water 

quantity 
•  Human 

settlements
–  Population 

and 
settlement 
patterns

–  Economic 
activity and 
employment

–  Energy use 

Solid waste recovered or recycled (R; AusSoE01) YES

Per capita trend in domestic waste recycling 
(wastewater re-used by type of application)
(R; AusSoE01)

YES

Solid waste generated per capita (C; QldSoE03) NO

Wastewater generated per capita (C; QldSoE03) NO

Amount of solid waste by source (P; QldSoE99) NO

Volumes of liquid waste (C; QldSoE99) NO

Wastewater discharge (P; AusSoE01) NO

Waste recovered/recycled (R; AusSoE01) NO

Chemicals 
in the 
environment 

Government actions to assess environmental 
chemical burden and undertaking of risk 
mitigation measures (R; QldSoE07)

YES National Dioxins Program; National Pollutant 
Inventory

• Land

Number of facilities reporting to the National 
Pollutant Inventory (R; QldSoE07)

YES

Liveability Portion of land conserved (R; QldSoE99) YES South East Queensland Regional Plan; State 
Planning Policy (2007); Queensland Home-
link; Queensland Strategy for Chronic Disease 
2005–15; Australian Better Health Initiative

• Atmosphere

•  Human 
settlements
–  Population 

and 
settlement 
patterns

–   Economic 
activity and 
employment

•  Biodiversity
–  Habitat 

protection 

Number of noise complaints (P; QldSoE99) YES

Urban green space (R; ANZ-HS4) YES

Distribution of open space, sport and 
recreation projects (C; QldSoE07)

YES

House price: income ratio (C; AusSoE01) YES

Changes in community renewal areas 
(R; QldSoE03)

YES

Life expectancy (C; QldSoE99) YES

Indigenous and non-Indigenous variation in 
health status (C; QldSoE99)

YES

Urban socioeconomic inequality (C; AusSoE01) YES

Community attitudes and actions (R; ANZ-HS11) YES

Exceedences of drinking water quality 
(C; ANZ-HS3)

NO

Managed development (R; QldSoE03) NO
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NATURAL AND CULTURAL HERITAGE

Issues Indicators Reported Key government initiatives Links

Knowledge of 
Queensland’s 
heritage 

Number of heritage places identi  ed and 
recorded on Queensland and Commonwealth 
heritage registers and inventories 
(CP; QldSoE99; AusSoE01)

YES Environment Protection and Biodiversity 
Conservation Act 2002; 
Queensland Heritage Act 1992; 
Aboriginal Cultural Heritage Act 2003; 
Torres Strait Islander Cultural Heritage Act 2003; 
Queensland Nature Conservation Act 1992; 
Integrated Planning Act 1997; National Heritage 
Directory of Important Wetlands in Australia; 
Cultural Heritage Management Plans; 
Queensland Heritage Register

•  Biodiversity

Number, size and distribution of 
Queensland’s protected areas (C; QldSoE03)

YES

Number of places in Queensland on the World 
Heritage List (C; QldSoE03)

YES

Distribution of heritage places identi  ed and 
recorded on Queensland and Commonwealth 
heritage registers and inventories 
(CP; AusSoE01)

YES

Number of heritage places reported to and 
recorded by the EPA per year (CP; QldSoE03 
derived from QldSoE99)

YES

Land area surveyed for heritage places 
(C; QldSoE99)

YES

Number of each type of recorded heritage 
places (C; QldSoE99)

YES

Number of heritage places recorded that 
have been assessed for their signi  cance 
(C; QldSoE03 and QldSoE99 derived from 
AusSoE01)

YES

Number of heritage places recorded that have 
been assessed for their heritage signi  cance 
(C; QldSoE03 and QldSoE99 derived from 
AusSoE01)

YES

Number of museums and collecting 
institutions in Queensland (C; QldSoE99) 

NO

Range of types of museums in Queensland 
(C; QldSoE99)

NO

Number of items in heritage collections 
(C; QldSoE99)

NO

Proportion of collections accessioned or 
documented, including proportion catalogued 
on computer (C; QldSoE03 derived from 
QldSoE99; AusSoE01)

NO

Rate of collection growth in Queensland’s 
collecting institutions (CP; QldSoE99)

NO

Storage space available for collections growth 
in Queensland’s collecting institutions 
(CP; QldSoE99)

NO

Table 1.1  (cont.)
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Table 1.1  (cont.)

NATURAL AND CULTURAL HERITAGE

Issues Indicators Reported Key government initiatives Links

Assessing the 
condition of 
Queensland’s 
heritage 

Number of recorded Indigenous heritage places 
that have been adversely affected by human 
activity (CP; QldSoE03 derived from AusSoE01)

YES Queensland Heritage Act 1992; Integrated Planning 
Act 1997; Aboriginal Cultural Heritage Act 2003; 
Torres Strait Islander Cultural Heritage Act 2003; 
Compliance Information Register Management 
System; Australian Wind Energy Association; 
Australian Council of National Trusts; 
Integrated Development Assessment System

•  Biodiversity

Number of places removed from the 
Queensland Heritage Register (R; QldSoE99)

YES

Number of applications for development of 
heritage registered places under ss 44 and 
45 of the Queensland Heritage Act 1992 
(P; QldSoE03 derived from QldSoE99)

YES

Number of historical heritage places assessed 
by sampling as being in (a) good, (b) average 
and (c) poor condition (C; AusSoE01)

YES

Proportion of natural heritage places with 
protected area status (C; QdSoEo3)

YES

Number of permits issued under cultural 
heritage legislation (C; QldSoE03)

YES

Proportion of collections surveyed by trained 
conservators/curators (CP; QldSoE03 derived 
from AusSoE01 and QldSoE99)

NO

Proportion of collections requiring conservators/
subsequently treated (R; AusSoE01)

NO

Proportion of collections stored in 
appropriate environmental conditions 
(CP; AusSoE01; QldSoE99)

NO

Number and distribution of people who 
identify as speaking an Indigenous language 
(C; QldSoE03 derived from AusSoE01)

NO

Number of people by age group who 
identi  ed as speaking an Indigenous 
language (proportion of total identifying as 
Indigenous)(C; AusSoE01) 

NO

Level of documentation for Indigenous 
languages in Queensland (CR; QldSoE03 
derived from AusSoE01)

NO

Protecting 
Queensland’s 
heritage 

Funds allocated by government for the 
protection and conservation of natural 
heritage (C; QldSoE03)

YES Aboriginal Cultural Heritage Act 2003; Torres 
Strait Islander Cultural Heritage Act 2003; 
Queensland Heritage Act 1992; Marine Parks 
Act 2004; Vegetation Management Act 1999; 
Cultural Heritage Management Plan; Nature 
Conservation Act 1992; Nature Conservation 
(Koala) Conservation Plan 2006 and Management 
Program 2006–16 (the Koala Plan); Queensland 
Coastal Protection and Management Act 1995; 
Forestry Act 1959; Integrated Planning Act 1997

•  Biodiversity

Funds allocated to Queensland Government 
agencies for the management of protected 
areas (C; QldSoE03)

YES

Proportion of natural heritage places with a 
management plan (C; QldSoE03)

YES

Funding allocated to Queensland Government 
agencies responsible for the protection of 
cultural heritage places (R; QldSoE03 derived 
from AusSoE01)

YES

Funds and associated support provided by the 
Queensland Government to the community 
and local government for the maintenance, 
protection and promotion of cultural heritage 
places (R; QldSoE03 derived from QldSoE99)

YES

Number of state and local government 
agencies that have initiated and/or completed 
cultural heritage studies (R; QldSoE03 derived 
from QldSoE99)

YES

Number of Indigenous people employed by 
the government for the management and 
protection of Indigenous cultural heritage 
(R; QldSoE03 derived from QldSoE99)

YES
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Table 1.1  (cont.)

NATURAL AND CULTURAL HERITAGE

Issues Indicators Reported Key government initiatives Links

Protecting 
Queensland’s 
heritage 
(cont.)

Funds allocated by Queensland Government 
agencies responsible for the protection and/
or promotion of cultural heritage collections 
(R; QldSoE03 derived from AusSoE01)

NO Aboriginal Cultural Heritage Act 2003; Torres 
Strait Islander Cultural Heritage Act 2003; 
Queensland Heritage Act 1992; Marine Parks 
Act 2004; Vegetation Management Act 1999; 
Cultural Heritage Management Plan; Nature 
Conservation Act 1992; Nature Conservation 
(Koala) Conservation Plan 2006 and Management 
Program 2006–16 (the Koala Plan); Queensland 
Coastal Protection and Management Act 1995; 
Forestry Act 1959; Integrated Planning Act 1997

•  Biodiversity

Funds and associated support provided by 
government to small museums (R; QldSoE03 
derived from QldSoE99)

NO

Number of museums with collection policies 
(CR; QldSoE03 derived from QldSoE99)

NO

Number and type of Indigenous language 
programs undertaken in language centres, 
schools and other institutions (R; AusSoE01)

NO

Community 
awareness 
and support 

Number and type of places listed by the 
National Trust of Queensland (CR; QldSoE03 
derived from QldSoE99)

YES Queensland Aboriginal Cultural Heritage Act 
2003; Torres Strait Islander Cultural Heritage Act 
2003; Queensland Heritage Act 1992; 
Queensland Parks and Forests Guide

•  Biodiversity

Number of members of community-based 
cultural heritage organisations (CR; QldSoE03 
derived from QldSoE99)

YES

Number of visitors to Indigenous heritage 
places (PR; QldSoE03 derived from QldSoE99, 
AusSoE01)

YES

Number of visitors to historical heritage 
places (PR; QldSoE03 derived from QldSoE99, 
AusSoE01)

YES

Number of visitors to natural heritage places 
(C; QldSoE03)

YES

Number of heritage management 
professionals practising in Queensland 
(R; QldSoE03 derived from AusSoE01)

YES

Types of tertiary-level training available to 
cultural heritage management professionals 
practising in Queensland (R; QldSoE03 
derived from AusSoE01)

YES

Nature and level of Indigenous community 
involvement in cultural heritage management 
(R; QldSoE03 derived from QldSoE99, 
AusSoE01)

NO

Number of visitors to historical heritage 
places (PR; QldSoE03 derived from QldSoE99, 
AusSoE01) 

YES

Number of visitors to collecting institutions 
in Queensland (PR; QldSoE03 derived from 
AusSoE01)

NO

Number of Indigenous language media 
programs (CR; QldSoE03 derived from 
AusSoE01)

NO

Number of heritage management 
professionals practising in Queensland 
(R; QldSoE03 derived from Aus SoE01)

NO

Types of tertiary-level training available to 
cultural heritage management professionals 
practising in Queensland (R; QldSoE03 
derived from AusSoE01)

NO
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Figure 1.4(a)–(d)  Regionalisations used and referred to in this report
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Queensland in profile 
Queensland’s land resources lie between the latitudes 
10°S and 29°S and the longitudes 138°E and 153°E. The 
total land area is 172.8 million ha; of this, 54% is classi  ed 
as tropical. The area within the state’s administrative 
jurisdiction includes numerous coastal islands.

The mainland coastline extends about 6000 km, and 
features 1165 offshore islands and cays. The Great Barrier 
Reef, the most signi  cant feature of the state’s coastal 
zone, consists of 3400 separate coral reefs, shoals and 
other formations, and extends more than 2300 km from 
Bramble Cay to Lady Elliot Island.

The state can be divided into four main landscape regions: 
the eastern highlands, the western plains, the north-
western uplands and the coastal plain (Figure 1.5). 
Much of the eastern coastline consists of long, sandy 
beaches with sand dunes and high sand deposits. Almost 
the entire eastern coastline is overlooked by the Great 
Dividing Range, which rises in places to over 1000 m. By 
contrast, the Gulf of Carpentaria is surrounded by low-
lying plains: during the wet season, sea and land may be 
dif  cult to demarcate.

Queensland’s soils, like those of the rest of Australia, are 
often ancient, highly weathered and leached of nutrients. 
The continent has been geologically stable, suffering little 
volcanic activity or creation of new land masses, for many 
millions of years.

Australia’s most naturally diverse state, Queensland has 13 
terrestrial and 14 marine bioregions, de  ned on the basis 
of broad patterns of biological and physical characteristics. 
These regions support more than 1000 ecosystem types, 
habitat for approximately 66% of Australia’s known frog, 
reptile, bird and mammal species and 47% of its vascular 
plant species. Queensland also has the highest total 
area of wetland in Australia, occupying 4% of the state or 
71 000 km², and contains 39 of the 40 different types of 
identi  ed Australian wetlands.

The state’s terrestrial vegetation communities can be 
grouped into the broad categories of forests (including 
woodlands), arid shrublands, grasslands, heathlands and 
wetlands. Distribution is largely determined by soil type, 
rainfall and temperature. Native forests are found over 
approximately 28% of the state, and native grasses over 
86%, in both open grassland and woodland settings. The 
coastal zone has over 2 million ha of seagrass, 447 000 ha 
of saltmarsh and 190 000 ha of mangroves.

Queensland also has a diverse cultural heritage, comprising 
everything we have from the past, including the recent 
past. People from many different cultural backgrounds have 
come here to live and have left their imprint on the cities, 
towns and countryside in such forms as landscapes that are 
important for their scenic and recreational value or which 
have special signi  cance to Aboriginal and Torres Strait 
Islander peoples, and buildings, industrial installations and 
archaeological sites that have played signi  cant roles in our 
history. These places are important to our communities and 
to the nation as a whole, and enrich our sense of identity.

Climate
Queensland has large variations in its climate. The inland 
west of Longreach and Charleville is subtropical with low 
rainfall and hot summers. The northern end of the state 
has very warm summers with heavy monsoonal in  uences. 
The region to the south is subtropical with a warm, humid 
summer and a comparatively dry winter with clear skies. 
The eastern coastal strip is heavily in  uenced by the warm 
waters of the Coral and Tasman seas. It is therefore free 
from extreme temperatures and has high humidity that 
tends to drive rain onto the coast.

Across the state, summer rainfall declines with distance 
from the coast and winter rainfall declines with distance 
from the south. Rainfall varies highly from year to year, being 
strongly in  uenced by the El Niño Southern Oscillation 
phenomenon. Seasonal variability is also high, with most 
rain falling in the summer months. The Wet Tropics in the far 
north has the highest rainfall in Australia, with more than 
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90% of its annual rainfall occurring between November 
and April. The Innisfail area receives more than 4000 mm a 
year due to its high relief and coastal location. In contrast, 
Birdsville has the lowest annual average rainfall in the 
nation, receiving about 200 mm a year.

Queensland is susceptible to harsh yet variable climatic 
conditions, including severe droughts and  oods, frosts, 
tropical cyclones and violent thunderstorms with damaging 
winds and hail. For example, in 2006 south-east Queensland 
was experiencing severe drought conditions while, to the 
north, tropical cyclone Monica was causing  oods. 

Climatic variability signi  cantly affects the water supplies, 
coastal systems, vegetation, biodiversity and agriculture 
systems, and often exacerbates human-induced 
environmental pressures. Pressures are currently being felt 
statewide, with 60% of the land area being drought declared.

Water resources
Queensland’s drainage pattern is controlled mainly by 
the Great Dividing Range, a loosely arranged chain of 
mountains, hills and high country running roughly parallel 
to the east coast. About 76% of all the rivers’ discharge 
occurs in sparsely populated catchments that drain to the 
Gulf of Carpentaria and the Coral Sea north of Mackay: 
only 6% of mean annual river  ows discharge to the inland 
river systems. Few inland streams are perennial. During 
the dry season, many are reduced to empty channels with 
remnant billabongs. High evaporation rates west of the 
Great Dividing Range reduce surface water availability even 
further. Since the last report in 2003, surface water has 
become scarcer, which has put more pressure on other 
water sources such as groundwater.

Although mainly dry, Queensland produces 40–45% of 
Australia’s runoff while representing only 20% of the 
nation’s land area. These proportions highlight not only 
the aridness of the Australian continent, but also the 
seasonality of much of the rainfall and the large falls 
received by the relatively small Wet Tropics area.

Groundwater provides about 44% of total annual water use 
in Queensland. The single largest groundwater source is 
the Great Artesian Basin, which underlies about 70% of the 
state. It is the sole source of permanent water for stock and 
provides water for 84 towns that are located on the Basin.

The scarcity and unreliability of rainfall have led to the 
need to store and divert surface water from rivers and 
storages and to extract groundwater from artesian sources 
to meet human needs. However, diversion has reached 
or exceeded sustainable levels in certain areas and water 
extraction and river modi  cation have affected natural 
 ow regimes, water quality, aquatic ecosystems and  sh 

migration. Water scarcity is becoming a major issue for 
south-east Queensland where most of the population 
lives. Current drought conditions have put unprecedented 
pressure on existing water supplies.

Land and sea
Queensland’s variety of landforms, forest and mineral 
resources and vegetation supports innumerable economic 
uses, cultural values and intrinsic environmental bene  ts. 
Beef cattle and sheep graze about 85% of the state; crops 
account for about 2%. Protected areas including national 
parks occupy about 4%, and managed forests and timber 
reserves occupy about 2.5%. The remainder of the land is 
used for services, housing, industry and mining activities. 
Crown land, leasehold land and freehold leases cover 83.4% 
of the state.

About three-quarters of the forest cover is woodland. 
Closed forests are con  ned mainly to coastal areas and 
parts of the southern inland. Almost all of the forest 
resource is native forest (99.6%). About 2.4 million ha 
of the 8.0 million ha of Crown reserves are used for 
commercial forest operations. Plantation forests cover only 
about 0.4% of total forest area, but supply 61% of timber 
consumed, and this proportion is increasing. 

Coastal waters provide a wide range of cultural values and 
economic uses. These include recreational and tourism 
activities, commercial shipping and  shing, a growing 
aquaculture industry, and, in some areas, wastewater 
disposal. Fisheries on the southern and central coast 
have been harvested for many years, while those of the 
more remote northern Great Barrier Reef and the Gulf of 
Carpentaria have been developed only over the past three 
decades. Marine parks cover approximately 38% of coastal 
waters, although most of these parks are managed for 
multiple uses rather than providing complete protection.

European settlement has led to native vegetation being 
cleared to make way for other land uses, particularly 
grazing and urban development. This clearing and 
fragmentation of native habitat has led to major losses 
in biodiversity. Clearing has also contributed many 
areas of soil loss and degradation. Almost half of the 
woody ecosystems have been cleared since European 
settlement. However, land clearing has been signi  cantly 
reduced recently through introduction of laws prohibiting 
broadscale land clearing. 

Subsequent uses of cleared land have also had many 
detrimental effects on the environment. Intensive cropping 
and grazing have had a range of impacts on soil and 
vegetation quality. Excessive grazing (by domestic, feral and 
native herbivores), altered  re regimes, harvesting activities 
and pollution, alone or in combination, have contributed to 
losses and declines in biodiversity. Water quality in many 
river systems, aquifers and nearshore waters has declined, 
affected by stormwater runoff from both agricultural and 
urban areas and by industrial and sewage ef  uents. 
Catchment development is believed to have increased 
 ne-grained sediment exports to nearshore waters by two to 
 ve times natural levels. At least 80% of wetlands in areas 

affected by urbanisation and intensive agriculture have 
been destroyed or seriously degraded, while wetlands in the 
remote north are relatively unaffected. 
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Fishing is the most readily identi  able economic and 
recreational use placing pressure on marine ecosystems. 
Several commercial and recreational  sheries show signs 
of over-exploitation. Indirect impacts such as seabed 
disturbance and discarded bycatch cause concern. Effects 
from the growing aquaculture and tourism industries are 
also signi  cant.

The spread of exotic and displaced native species (as 
the result of European settlement and land and sea use 
practices) has had severe impacts. At current rates, 10 
new species are introduced every year. Weeds cost about 
$600 million annually. Introduced animals currently cost 
approximately $110 million each year. These eat, compete 
with and displace both terrestrial and marine native plants 
and animals. Introduced plants and animals have caused 
extensive damage to grazing land, crops and soils, and are 
dif  cult and expensive to control.

Mineral and energy resources
Queensland has extensive deposits of most minerals. 
The Carpentaria-Mount Isa region in the north-west 
contains major base metal deposits (particularly copper, 
lead, zinc and silver). The north and east also contain 
various deposits, including the majority of the state’s gold 
and some base metals. Large bauxite deposits occur on 
Cape York Peninsula. The largest coal deposits are located 
in the Bowen Basin, which extends almost 500 km south 
from Collinsville.

The state has modest supplies of crude oil and natural gas. 
Crude oil reserves and production have been declining since 
the late 1980s. By 1996–97 the overall self-suf  ciency in oil 
products had fallen to less than 10%. Signi  cant sources 
of renewable energy (solar, wind, bagasse and biogas) are 
available, but currently meet a very small proportion of 
energy needs and remain largely undeveloped.

The electricity and transport systems are reliant on 
fossil fuels, which contribute to greenhouse gases and 
atmospheric pollution. Queensland’s per capita use of 
energy is relatively high. Electricity use rose by 22% from 
2004–05, and per capita energy use is also growing. 

Human settlements
The population density is very low, supporting around 
2 persons/km². Most residents live in the south-east 
in urban areas. In 2006, Queensland had the second 
largest population in Australia with a population of 4.053 
million people. In 2005–06 the population grew by 1.9%. 
The population is concentrated along the east coast with 
many large population centres including Brisbane (2005 
population was 1.8 million), Gold Coast (2005 population was 
0.494 million) Cairns (2005 population was 0.128 million) and 
Townsville (2005 population was 0.101 million).

Low density or urban sprawl is characteristic of population 
centres. A rapidly growing population generates more waste, 
increases demand for energy and transport, and requires 
space for housing and infrastructure. These activities place 
pressure on the environment. In this context, creating a 
healthy living system through sustainable development 
remains a challenge for government and communities.

Environmental management
Queensland’s environmental values and natural resources 
are shared by all Queenslanders. As a consequence, 
all sectors of the community—government, industry, 
commerce, agriculture and each and every individual—
have responsibility for environmental protection.

All three spheres of government, Commonwealth, state 
and local, have roles in environmental management, 
and recent years have seen increasing cooperation and 
resource sharing among the spheres. The Commonwealth 
Department of Environment and Water Resources 
focuses on issues of national environmental and 
cultural heritage signi  cance. At the state level, the 
Environmental Protection Agency is the lead agency for 
all environmental management matters, but many other 
government departments also have signi  cant roles. Local 
governments have extensive powers and responsibilities 
and play an important role in helping communities 
achieve economic, social and environmental outcomes. 
In particular, they provide water, sewerage and cleansing 
services and are responsible for land use planning, 
building control and waste management.

Governments are increasingly consulting and seeking 
participation from the private sector and the community in 
their planning, policy development and programs. Many 
environmental protection responses and activities exist 
outside government. Ecologically sustainable development 
needs to be pursued globally, nationally, regionally 
and individually. Community, industry and government 
responsibilities and responses to individual environmental 
issues are outlined in the following chapters of this report.

Dr Bill Dennison—Vice President for Science Applications, Center for 
Environmental Science, University of Maryland—sampling the health of 
Moreton Bay Marine Park
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The pursuit of sustainability looms as increasingly 
challenging. Since the previous reporting period, large and 
complex assessments have been published that expand 
our knowledge about climate changes and the condition of 
the world’s ecosystems.

Climate change has moved from the realm of science 
to become a recognised economic issue with clearly 
consequent social and environmental impacts. The 
science of climate change has advanced a long way and is 
being absorbed into media content and commentary, the 
political arena and public opinion.

The previous report drew attention to the vital role that 
the environment plays in sustainability. It echoed a 
seminal concept presented in Australia: State of the 
Environment Report 1996 (DEST 1996), attributed to work 
by Emeritus Professor Ian Lowe. In essence, our economies 
are an artefact of our societies, and societies and their 
economies are fundamentally reliant on the continued 
supportive functioning of natural systems. Those systems 
include living systems, such as forests, reefs and wildlife 
populations, and inanimate systems such as nutrient 
cycling and the climate.

This chapter summarises the economic, social and 
environmental effects relating to sustainability that are 
being experienced by industry and the community, and 
the natural resource and environmental stressors that 
underlie them. It reports on a new composite indicator of 
sustainability, Queensland’s ecological footprint.

Global assessments
Since the previous reporting period, some signi  cant 
studies have been produced that have changed ideas 
about sustainability, bringing into clearer focus the 
drivers of the issue in these early years of the 21st century. 
These global assessments are fundamental to our 
understanding of the current state of the Earth and, hence, 
of Queensland’s context in the search for a sustainable 
and prosperous existence. These reports are: Millennium 
Ecosystem Assessment (2005); Living Planet Report (WWF 
2004 and 2006); Stern Review on the Economics of Climate 
Change; and the United Nations Intergovernmental Panel 
on Climate Change (IPCC) Fourth Assessment Report. 
The  ndings of each are discussed below.

Millenium Ecosystem 
Assessment
The Millennium Ecosystem Assessment was released by 
the United Nations in May 2005, summarising input from 
more than 1300 scientists from around the world. This 
work provided a comprehensive assessment of the state 
of the world’s ecosystems and clearly pointed out the 
problems caused by loss of diversity and productivity from 
the planet’s ecosystems, primarily due to unsustainable 
human activities. 

Introduction
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The report’s main  ndings follow:
 Over the past 50 years, humans have changed ecosystems  
 more rapidly and extensively than in any comparable period  
 of time in human history, largely to meet rapidly growing   
 demands for food, fresh water, timber,  ber, and fuel. This 
 has resulted in a substantial and largely irreversible loss in  
 the diversity of life on Earth.

The changes that have been made to ecosystems have 
contributed to substantial net gains in human well-being 
and economic development, but these gains have been 
achieved at growing costs in the form of the degradation 
of many ecosystem services, increased risks of nonlinear 
changes, and the exacerbation of poverty for some 
groups of people. These problems, unless addressed, 
will substantially diminish the bene  ts that future 
generations obtain from ecosystems.

The degradation of ecosystem services could grow 
signi  cantly worse during the  rst half of this century and is 
a barrier to achieving the Millennium Development Goals.

The challenge of reversing the degradation of ecosystems 
while meeting increasing demands for their services can 
be partially met under some scenarios that the Millenium 
Ecosystem Assessment has considered, but these involve 
signi  cant changes in policies, institutions, and practices 
that are not currently under way. Many options exist to 
conserve or enhance speci  c ecosystem services in ways 
that reduce negative trade-offs or that provide positive 
synergies with other ecosystem services.

Living Planet Reports
These reports, released in 2004 and 2006, represent the 
World Wildlife Fund’s periodic update on the state of the 
world’s ecosystems. They describe the changing state of 
global biodiversity and the pressures on the biosphere that 
arise from human consumption of natural resources.

One of the key indicators used in the report is the 
‘ecological footprint’, which shows the extent of human 
demand on our ecosystems. It is an integrated measure 
of how much biologically productive land and water 
(biocapacity) an individual, population or activity requires 
to produce all the resources it consumes and to absorb 
the waste it generates using existing technology and 
resource management practices. It is expressed as units 
of global hectares (gha), where a global hectare is de  ned 
as the average per hectare regenerative capacity of all 
the planet’s biologically productive surfaces. Currently, 
the planet has approximately 11.2 billion hectares of 
biologically productive land and sea surfaces. The 
published total ecological footprint for Australia was 
6.6 gha/person against a total biocapacity of 12.4 gha/
person for 2006. These  gures compare with a world 
average total footprint of 2.2 gha/person against a total 
biocapacity of 1.8 gha/person.

The message arising is that, in our consumption of 
resources to support our way of life, the human population 
is living beyond the planet’s means—and we have been 
since about 1987. Australians, and hence Queenslanders, 
consume well above our global share per person, even 
though we are well below Australia’s biocapacity.

Stern review on the economics 
of climate change
In October 2006, the Stern Review on the Economics of 
Climate Change was released by the government of the 
United Kingdom. This report shifted attention from the 
science of climate change to its economics. The review’s 
 ndings are profoundly important to sustainability in 

Queensland since it highlights the risks and opportunities 
presented by climate change.

The Stern Review noted that the stock of greenhouse gases 
in the atmosphere has increased from 280 ppm CO

2
-e to 

430 ppm since the Industrial Revolution, and, under a 
‘business as usual’ scenario, would treble again by the end 
of this century. It predicted that, if no action were taken to 
reduce emissions, the concentration of greenhouse gases 
in the atmosphere would reach double its pre-industrial 
level by 2035 with a global average temperature rise of 
2°C. In addition, it predicted that continued lack of action 
would lead to a 50% risk of a greater than 5°C global 
average temperature increase by early next century.

The review estimated that failure to act would result in 
economic costs attributable to climate change equivalent 
to losing 5% of global gross domestic product (GDP) each 
year. If a wider range of risks and impacts are taken into 
account, the estimates of damage could rise to 20% of 
global GDP. However, early and concerted international 
action could stabilise greenhouse gases at about 500–
550 ppm. This target would require global emissions to 
peak in the next 10 to 20 years and then fall at least 1–3% 
per year. The costs of early action seem likely to be less 
than the costs of inaction.

IPCC fourth assessment report
This report relating to the UN Framework Convention on 
Climate Change was released in three stages between 
February and May 2007.

The  rst stage of the report assessed the current scienti  c 
knowledge of the natural and human drivers of climate 
change, observed changes in climate, evaluated the ability 
of science to attribute changes to different causes, and 
provided projections for future climate change. The second 
stage covered impacts, adaptation and vulnerability, and 
the third discussed mitigation options.

The report found that warming of the Earth’s climate system 
is unequivocal and accelerating, and clearly attributed the 
observed global warming since pre-industrial times—and 
especially over the past 50 years—to human activities, the 
burning of fossil fuels in particular. The report observed:

• Carbon dioxide is the most important anthropogenic 
greenhouse gas [...]. The global atmospheric concentration 
of carbon dioxide has increased from a pre-industrial value 
of about 280 ppm to 379 ppm in 2005. The atmospheric 
concentration of carbon dioxide in 2005 exceeds by far the 
natural range over the last 650 000 years (180 to 300 ppm) as 
determined from ice cores.
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• Eleven of the last twelve years (1995–2006) rank among the 
12 warmest years in the instrumental record of global surface 
temperature [since 1850].

The key  ndings of the report produced in stage one, 
Climate Change 2007: the Physical Science Basis 
(IPCC 2007c) are:

• there is a more than 90% probability that humanity’s 
greenhouse gas emissions have caused most of the global 
temperature rise observed since the middle of last century;

• global average temperature is predicted to rise by at least 
1.8°C and possibly by 4.0°C by 2100, though increases as 
small as 1.1°C or as large as 6.4°C are possible;

• sea levels are most likely to rise by 28–43 cm;

• it is ‘very likely’ (greater than 90% probability) that 
precipitation will increase at high latitudes and ‘likely’ it will 
decrease over most subtropical land regions;

• it is ‘very likely’ that the upward trend in hot extremes and 
heat waves will continue; and

• the number of tropical cyclones per year is projected to 
decline; however, the intensity of storms is expected to 
increase.

The  ndings from the second stage of the report, Climate 
Change 2007: Climate Change Impacts, Adaptation and 
Vulnerability (IPCC 2007a), were that there is now enough 
consistency between what is being observed and what 
the climate modelling has been predicting for scientists 
to be highly con  dent that global warming due to human 
activities has had a discernible in  uence on many physical 
and biological systems.

Its  ndings in relation to Australia included:

• intensifying water security problems by 2030 for eastern and 
southern Australia, resulting from reduced precipitation and 
increased evaporation;

• signi  cant loss of biodiversity by 2020 in ecologically rich 
areas including the Great Barrier Reef and Queensland’s Wet 
Tropics;

• the risks from sea-level rise and increased severity and 
frequency of storms and coastal  ooding are likely to increase 
in population growth areas such as Cairns and Southeast 
Queensland; and

• agricultural and forestry production is likely to decline by 
2030 in southern and eastern Australia owing to increased 
 re and drought.

Further, this report observed that:

The region [Australia and New Zealand] has substantial 
adaptive capacity due to well-developed economies 
and scienti  c and technical capabilities, but there are 
considerable constraints to implementation and major 
challenges from changes in extreme events. Natural 
systems have limited adaptive capacity.

The third stage, Climate Change 2007: Contribution of 
Working Group III (IPCC 2007b), involved a review of 
literature on the scienti  c, technological, environmental, 
economic and social aspects of mitigation. This publication 
observed that:

In order to stabilize the concentration of greenhouse gas 
emissions in the atmosphere, emissions would need to 
peak and decline thereafter. The lower the stabilization 

level, the more quickly this peak and decline would need 
to occur. Mitigation efforts over the next two to three 
decades will have a large impact on opportunities to 
achieve lower stabilization levels.

The  ndings of the third stage in relation to mitigation 
potential across various sectors include:

• Changes in lifestyle and behaviour patterns can contribute 
to climate change mitigation across all sectors. Management 
practices can also have a positive role.

• New energy infrastructure investments in developing 
countries, upgrades of energy infrastructure in industrialized 
countries, and policies that promote energy security, can, 
in many cases, create opportunities to achieve greenhouse 
gas emission reductions compared to baseline scenarios. 
Additional co-bene  ts are country-speci  c but often include 
air pollution abatement, balance of trade improvement, 
provision of modern energy services to rural areas and 
employment.

• There are multiple mitigation options in the transport sector, 
but their effect may be counteracted by growth in the sector. 
Mitigation options are faced with many barriers, such as 
consumer preferences and lack of policy frameworks.

• Energy ef  ciency options for new and existing buildings 
could considerably reduce CO

2
 emissions with net economic 

bene  t. Many barriers exist against tapping this potential, but 
there are also large co-bene  ts.

• The economic potential in the industrial sector is 
predominantly located in energy-intensive industries. Full use 
of available mitigation options is not being made in either 
industrialized or developing nations.

• Agricultural practices collectively can make a signi  cant 
contribution at low cost to increasing soil carbon sinks, to 
greenhouse gas emission reductions, and by contributing 
biomass feedstocks for energy use.

• Forest-related mitigation activities can considerably reduce 
emissions from sources and increase CO

2
 removals by sinks 

at low costs, and can be designed to create synergies with 
adaptation and sustainable development.

• Post-consumer waste is a small contributor to global 
greenhouse gas emissions (<5%), but the waste sector can 
positively contribute to greenhouse gas emissions mitigation 
at low cost and promote sustainable development.
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Implications for 
Queensland’s future
The  ndings of these global assessments have signi  cant 
implications for Queensland’s future. The state is an 
internationally integrated and developed economy, and 
would lose economically on many fronts from reduced 
global economic growth. It would also be desirable 
to avoid the signi  cant speci  c costs associated with 
anticipated climate-change-related consequences, 
including  ood damage, droughts and harm to agricultural 
and tourism industries. As a ‘warmer’ economy, such costs 
are likely to be relatively greater in Queensland than in 
other developed economies.

Global emissions trading is an integral part of the Stern 
Review’s suggested response. The speci  c effect of emissions 
trading on Queensland would depend on the  nal design of 
any scheme. It is likely that there would be economic costs, 
including increased energy prices to consumers. However, 
emissions trading is likely to be the most economically 
ef  cient solution to reducing carbon emissions: any carbon 
abatement option is likely to lead to higher energy costs.

Rising levels of carbon dioxide have some direct impacts on 
ecosystems and biodiversity, but increases in temperature 
and changes in rainfall have even more profound effects. 
Vulnerable ecosystems are likely to disappear almost 
completely, even at quite moderate levels of warming. 
Many native terrestrial species have evolved to cope with 
large year-to-year variability, but not to long-term shifts in 
the climate. The Australian Greenhouse Of  ce indicates 
that such species are likely to be able to tolerate only a 
1–2°C change in average temperature and a 20% change in 
average rainfall (Pittock 2003).

A temperature increase of 1°C is likely to lead to 80% 
bleaching of coral reefs, including the Great Barrier Reef. 
A 2°C increase could result in annual coral bleaching 
worldwide. This could threaten the future of Australia’s 
coral reefs and ecosystems, and their dependent  shing 
and tourism industries, with consequently large economic 
and environmental losses.

Regions where water is already scarce will face serious 
challenges to meet water demand and will consequently 
face rising costs for water. While Far North Queensland is 
expected to experience increases in rainfall intensity and 
summer rain, the south-east has experienced a marked 
drying trend and an increase in intense rainfall, which is 
expected to continue (Lockwood et al. 2006).

By the end of the century, a rise in sea level of one metre is 
plausible under rapid rates of warming, particularly if one of 
the polar ice sheets begins to melt signi  cantly (Greenland) 
or collapses (Antarctic). This could impose signi  cant costs 
on countries with long, exposed coastlines. Queensland has 
around 20% of mainland Australia’s coastline. The State 
Government has already identi  ed that natural systems 
and human settlements in low-lying coastal areas will be 
vulnerable to increasingly intense cyclones. Other climate 
change impacts, such as sea-level rise, storm surges, 
 ooding and erosion during extreme rainfall, will increase 

risks for coastal communities (DNRM 2005a).

Queensland is experiencing rapid population growth, 
particularly in the south-east, and climate change impacts 
will amplify consequent issues associated with water and 
energy supply. Projected decreases in rainfall for most of 
the state will further reduce water availability, while hotter 
temperatures will increase energy demand for cooling 
systems and reduce the ef  ciency of energy generation 
and transmission (DNRM 2005b).

The implications of the  ndings of these major international 
reports hold signi  cant opportunities for policy 
development across a wide range of areas, including water 
resource security, energy security, infrastructure, public 
health, economic competitiveness and environmental 
protection. Evidence of the State Government’s pursuit of 
policies to foster sustainable development includes the 
Southeast Queensland Regional Plan, ClimateSmart 2050 
and the Statewide Water Policy. The following issue paper 
outlines several initiatives undertaken by government, 
industry and the community to support sustainable 
practices, and provides case studies as examples of 
responses arising from the imperative of sustainability.
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Key findings
• In 2007, water security, drought and cleaner energy have 

become dominant issues of community concern and 
public policy debate, the consequence of increasingly 
compelling evidence of climate change. The principles of 
sustainability persist unchanging.

• An emerging indicator of sustainability is our ecological 
footprint, which is a measure of how much of the Earth’s 
ecological productive capacity it takes to support each 
of us.

• The average Queensland resident has an ecological 
footprint of 7.19 global hectares (gha), nearly three and 
a half times higher than the world average. This equates 
to a total footprint of 27 million hectares, or 16% of the 
state’s land area.

Indicators and 
summary of status

Importance
Sustainability is the integrating concept that helps us 
understand how well we, as a society, are living within 
our means. The previous report set out the principles of 
sustainability, identified many influences that have helped 
shape Queensland society and examined several aspects 
of our stewardship of our resources (EPA 2003).

In 2007, water security, drought and cleaner energy have 
become dominant issues of community concern and public 
policy debate, brought to the fore by increasingly compelling 
evidence of climate change. The principles of sustainability 
persist unchanging. However, measures are needed with 
which to gauge progress and the effectiveness of actions by 
governments, industry and the community.

More efficient use of resources—eco-efficiency—continues 
to deliver benefits for individual enterprises. The potential 
for realising these benefits is finite, being limited by 
the amount of water, raw materials, energy and waste 
inefficiency that can be eliminated in any particular 
business. Eco-efficiency alone cannot, therefore, deliver 
sustainability. Efficiency improvements do, however, 
provide savings, giving time to develop more enduring 
processes of redesign for sustainability. Beyond this 
lies the chance to rebuild natural and social capital—the 
non-financial benefits that are the basis of sustained 
prosperity, competitiveness and society’s wellbeing.

This paper summarises the headline economic, social 
and environmental effects being experienced by 
industry and the community, and the natural resource 
and environmental stressors underlying them. A new 
calculation of Queensland’s ecological footprint is 
presented as a measure of progress in the pursuit of 
sustainability, followed by examples of how specific recent 
initiatives are helping us progress towards it.

Indicator Status of indicator

Ecological footprint 7.19 gha per person  
(2007; new indicator)
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Impacts
The impacts experienced or anticipated as a result of climate 
change and diminished ecosystem function relate to crop 
production, water availability for rural and urban consumption, 
and coastal vulnerability to extreme weather events, 
particularly storm tide, flood inundation and wind damage.

Potential effects include:

• increases in occurrence of invasive species;

• changes in growth and carrying capacity of agricultural 
systems;

• water becoming scarcer because of reduced rainfall and 
increased evaporation;

• changes to frost frequency and severity affecting 
growing seasons and product quality;

• increasing damage from more extreme events such as 
hail, wind and heavy rain;

• consequent reductions in certainty about investment;

• increasing heat stress that may affect productivity and 
animal welfare;

• increases in crop water-use efficiency and reductions 
in grain quality because of higher carbon dioxide 
concentrations;

• changes to world markets; and

• deterioration of ecosystem function leading to lower 
primary productivity, diminished carbon stocks in natural 
and managed systems, changes in water yield, flows and 
ecosystem use, and loss of ecosystem services such as 
water, shade, soil formation and biodiversity.

These impacts constrain the sustainability of existing 
activities and, therefore, the capacity for investment in mid-  
to long-term design for sustainability and rebuilding of natural 
capital, as well as reducing certainty in investment decisions.

Pressure and condition
Pressures on the state’s natural, social and economic 
systems include increasing greenhouse gas emissions, 
especially from energy production and transport, drought, 
population growth, especially in Queensland’s south-east 
(SEQ), increasing coastal development, and burgeoning 
mineral resource exploitation.

These pressures drive trends that seriously challenge 
government, industry and the community, especially in the 
context of a changing climate:

• Queensland has one of the fastest growing populations 
in a developed country, especially in SEQ where the 
population is expected to grow by one million by 2026;

• Queensland is getting hotter and drier—hot, dry years 
could be normal by 2030;

• Queensland is warming faster than the global average;
• the environmental health of many of the waterways in 

SEQ is getting worse;
• rainfall has declined along the east coast south of Cairns;
• coastal rainfall now falls in shorter, more intense bursts;

• the state’s climate could become more variable and 
extreme.

Around the world, efforts are being made to account for, 
calculate and express a measure of the planet’s wellbeing 
in simple terms, allowing comparison between peoples 
and over time. Traditional economic measures such as 
gross national product (GNP) have serious limitations for 
this purpose, and so the concept of ecological footprint 
accounting (and greenhouse footprinting as a refinement 
of this) is evolving as a measure of societal resource 
consumption and wellbeing.

Ecological footprint accounting
To provide current information for Queensland, the 
Stockholm Environment Institute at the University of York 
and The University of Sydney (Integrated Sustainability 
Analysis) were contracted to prepare an ecological 
footprint assessment. This work was part of a comparative 
study, jointly commissioned by the Queensland and 
Victorian EPAs (Wood and Wiedman 2007).

Ecological footprint results for 
Queensland
The ‘ecological footprint’ measures the amount of renewable 
and non-renewable ecologically productive land area 
required to support the resource demands and absorb the 
wastes of a given population or of specific activities. This 
includes the land area needed to provide raw materials and 
crops, as well as the land required to absorb the carbon 
dioxide emissions due to residents’ consumption patterns. 
Therefore, the results that follow document the ecological 
footprint of the average Queensland resident, wherever 
the products and services they consumed were produced 
(Figure 2.1). The results cover the financial year 2003–04 
and meet international standards in ecological footprinting.

Figure 2.1  Ecological footprint of average residents 
of selected populations, partitioned by real land 
components and energy land
Source: EPA
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The average Queensland resident has an ecological 
footprint of 7.19 gha, nearly three and a half times higher 
than the world average. This equates to a total footprint 
of 27 million hectares, or 16% of the state’s land area. 
However, part of the state’s ecological footprint will be 
located in every country in the world that contributes 
to the vast array of goods and services consumed by 
Queensland’s residents. The ecological footprint consists 
of both ‘real land’ (arable land, pasture, forests, built land) 
and ‘energy land’ (the land required to absorb the carbon 
dioxide emitted from the consumption patterns of a given 
population). For Queensland, just over half of the footprint 
is energy land (54%). This is due to our heavy reliance on 
fossil fuels where the two big hitters are home electricity 
(20% of energy land) and the purchase of petrol for cars 
(8% of energy land). In terms of real land, forests account 
for nearly 50%. This reflects the use of wood in new houses 
and wooden furniture, these two items representing 45% 
of wood consumption.

Globally, we are consuming more resources than the planet 
can regenerate each year, with a current global overshoot 
of 22%. While the Queensland per capita footprint is lower 
than the Australian average (by 2%), it is still contributing 
disproportionately to global overconsumption compared with 
that of the average global citizen. If everyone in the world had 
the same footprint as the average Queensland resident, we 
would need four planets to live within ecological limits.

Ecological footprint by consumption category

The results can be organised by land or by consumption 
activities, such as travelling, the food we eat, the energy 
we consume, the products we buy and the services we use. 
Figure 2.2 quantifies consumption categories.

Using this classification, consumption of food and demand 
for services are most significant in the ecological footprint. 
Over 50% of the food footprint is from meat consumption. 
The services category includes elements such as 
telecommunications, financial services, medical services, 
entertainment and government expenditure.

The main pattern of consumption in Queensland is similar to 
the national average. The notable difference is in the area of 
shelter, where residents have a higher ecological footprint 
due to construction of new houses in response to our rapidly 
growing population, meaning a 33% higher result than the 
national average specifically for this category.

Figure 2.3 provides an understanding of the difference 
between ecological footprints in Queensland and Australia. 
Notably, the home energy footprint is smaller than the 
national average by a considerable margin (12%), reflecting 
our milder winters. Food is also notably lower, 6% lower 
than the national average. Apart from construction of new 
houses, there is little variation in other categories.

Figure 2.2  Ecological footprint by consumption category 
for Queensland and Australia
Source: EPA
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for Queensland and the whole of Australia
Source: EPA
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The big hitters

The high-level categories discussed above can hide some 
of the finer details of the Queensland footprint. These 
seven categories can be broken down into more than 300 
consumption activities (commodities). Twenty-four of the 300 
account for two-thirds of the total ecological footprint. These 
‘big hitters’ have been included in Figure 2.4. To some extent 
they reflect Queensland’s industrial structure. Identifying the 
big hitters helps focus on where action can be taken to gain 
maximum reduction in the ecological footprint.

Spatial variation within Queensland and Brisbane

The spatial variation within Queensland and Brisbane 
is mapped in Figures 2.5 and 2.6 respectively. For 
Queensland, the ecological footprint ranges from <6.5 
to >8.5 gha/person. The ecological footprint tends to 
be lower in the state’s northern parts than elsewhere, 
reflecting patterns of settlement and land use. In Brisbane, 
the ecological footprint is concentrated around areas of 
commercial activity. It should be noted that household 
expenditure data can be subject to large standard errors 
at the statistical local area (SLA) level, and so analysis of 
ecological footprint by SLA should be treated with caution.

Differences between urban and rural 
consumption impacts

The breakdown of ecological footprint results by SLA 
allows a detailed spatial analysis of consumption-related 
environmental impacts. When separated into Brisbane’s 
SLAs and those from the rest of Queensland, we are able to 
compare the ecological footprint of urban and rural areas. 
The relative contribution of main consumption categories 
in the two areas are shown in Figure 2.7. A more detailed 
breakdown is shown in Figure 2.8.

Brisbane’s ecological footprint is notably higher in the 
categories of new construction, furnishing, clothes 
and shoes, real estate and rental lodging, and other 
miscellaneous services. Rural areas, on the other hand, 
have significantly higher impacts in electricity and 
passenger cars or trucks, the latter reflecting a higher 
dependency on private transport in regional areas. These 
findings reflect differences in population growth and 
consumption patterns between Queensland’s south-east 
and its rural areas.

Ecological footprint analysis of commodities

The methodology applied in this project allows the 
full life-cycle analysis of ecological footprints of over 
300 commodities consumed by residents in different 
parts of Queensland. Figure 2.9 and Table 2.1 show the 
relative contributions of the 20 commodities that have 
the highest individual footprint. In Figure 2.9, each 
bubble in the diagram represents one commodity (for 
instance, electricity). The size is proportional to the per-
capita ecological footprint. The location of the bubble is 
determined by the level of consumption (expenditure on 
the commodity in $ per person, x-axis) and the relative 
intensity of the impact (EF per $ spent, y-axis).

This method of looking at detailed footprint results can 
provide information on whether impacts are mainly due 
to the production process or come from high levels of 
consumption. Commodities located in the top left part of 
Figure 2.9 have high intensities per dollar, which means 
that a relatively high load of ecological-footprint-related 
impacts is embodied per value of product, most likely 
because of a footprint-intensive production process. 
Wheat, beef cattle and electricity are examples of this type. 
If, on the other hand, the commodity is located towards 
the right of the diagram, impacts are increasingly due to 
the level of consumption as expenditure increases. In 
Queensland, much money is spent on dwellings, home 
construction and retail trade. The marked impact observed 
for residential building construction is being driven by the 
need to accommodate a rapidly growing population.

As can be seen from Figure 2.9, we did not find commodities 
that had both high-intensity and high-expenditure values, 
and thus the top right of the diagram is empty.

Table 2.1 shows that the top ten products and services 
account for almost half, and the top twenty for almost two-
thirds, of the state’s total ecological footprint.

Figure 2.4  A breakdown of the 24 consumption activities 
that account for two-thirds of Queensland’s total 
ecological footprint
Source: EPA
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Figure 2.5  The ecological footprint for the statistical local areas (SLAs) in Queensland, June 2007
Source: EPA
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Figure 2.6  Per capita ecological footprint of statistical local areas (SLAs) in Brisbane
Source: EPA
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Figure 2.7  Comparison of relative contributions: main 
categories in Brisbane and rural areas
Source: EPA

10

20

30

40

50

60

70

80

90

100

Food

Energy use

Shelter

0

Pe
rc

en
ta

ge

Brisbane Qld outside capital

Other

Services

Goods

Mobility

Figure 2.8  Per capita ecological footprint: Brisbane and 
the rest of Queensland
Source: EPA
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Figure 2.9  Ecological footprints of the 20 top-ranking 
commodities in Queensland by expenditure (x-axis), 
intensity (y-axis) and absolute EF (size of circles)
Source: EPA
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Rank Queensland EF 
intensity 
(gha/$) 

Expenditure 
($/cap) 

EF per 
capita 

(gha/cap) 

1 Residential building 
construction 0.0003 2661

 
0.79 

2 Electricity supply 0.0030 259 0.77 

3 Retail trade 0.0002 1959 0.34 

4 Petrol 0.0002 1393 0.27 

5 Beef cattle 0.0035 70 0.25 

6 Hotels, clubs, 
restaurants and cafes 0.0003 798 0.21 

7 Wooden furniture 0.0007 319 0.21 

8 Other food products 0.0005 401 0.21 

9 Ownership of 
dwellings 0.0000 3311 0.16 

10 Air and space 
transport 0.0002 900 0.14 

11 Non-building 
construction 0.0001 1058 0.14 

12 Electronic equipment 0.0001 1165 0.14 

13 Non-residential 
building construction 0.0001 1086 0.14 

14 Finished cars 0.0001 1306 0.13 

15 Wheat 0.0066 18 0.12 

16 Education 0.0001 1641 0.12 

17 Clothing 0.0002 611 0.12 

18 Meat products 0.0009 105 0.10 

19 Federal government 0.0001 831 0.09 

20 Wholesale trade 0.0001 726 0.09 

Source: Wood and Wiedman 2007

Table 2.1  Ecological footprint of 20 top-ranking commodities 
consumed in Queensland
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Sustainability reporting  
by organisations
Sustainability reporting has become a growing part 
of large organisations’ public reporting. The global 
reporting initiative (GRI) is an important reference point 
for sustainability reporting practice. The public sector 
agency supplement produced as part of the GRI provides 
a comprehensive framework for sustainability reporting by 
government agencies.

A background paper prepared by D. Green, ‘The role of the 
private sector in environmental stewardship’, for Australia: 
State of the Environment Report 2006, contained the following 
useful overview of the state of sustainability reporting:

Sustainability reporting is of considerable interest around 
the world, and is becoming one of the basic criteria 
for judging the social responsibility of organisations. 
The number of companies in Australia releasing a 
public sustainability report is continuing to grow every 
year, although the overall reporting rate of the top 100 
publicly listed companies is still low by international 
standards (KPMG and the University of Amsterdam 
2005). Companies in the manufacturing and mining 
sectors are the most likely to produce sustainability 
reports. The benefit most often perceived by companies 
from producing a sustainability report is reputation 
enhancement (CAER et al. 2005). Increasing numbers of 
companies are producing reports using Global Reporting 
Initiative (GRI) guidelines. The GRI is an independent 
organisation that develops and disseminates globally 
applicable sustainability reporting guidelines for 
voluntary use by companies or other organisations.

Two organisations in Australia present awards for 
sustainability reporting: the Association of Certified 
Chartered Accountants (ACCA) and the Australasian 
Reporting Awards (ARA). The winners of the 2005 ACCA 
awards for Australia and New Zealand were:·mecu 
for Best Sustainability Report Watercare Services and 
Australian Ethical Investment for Continued High Quality 
Sustainability Reporting, BHP Billiton for Sustainability 
Communication Using the Internet (ACCA 2006). The 
winner of the 2005 Sustainability Reporting Award of the 
ARA was Aurora Energy Pty Limited (ARA 2005).

Industry survey
Initial findings: business 
sustainability survey 2007
A survey of the 241 ecoBiz participants and 3300 
businesses in Ipswich City and surrounding areas 
was conducted in early 2007. One objective was to 
measure activity in the areas of eco-efficiency, design for 
sustainability, and rebuilding of natural and social capital 
to support business sustainability and competitiveness. 
After the incomplete responses were excluded, a total of 91 
ecoBiz participants responded (38%) and 177 (5%) of the 
3300 businesses from around Ipswich responded.

Of the ecoBiz respondents, 83 (91%) provided one or more 
examples of eco-efficiency actions to save energy, water, 
raw materials or waste. Twenty-four ecoBiz respondents 
(26%) provided one or more examples of actions to 
redesign a product, process or service to reduce the 
resources needed to produce or deliver products and 
services that would satisfy their customers.

Examples of actions taken to enhance the capacity of 
part of the environment, or of part of the community 
to support the success of that business in the short, 
medium or long term, were provided by 90 (98.9%) of 
the ecoBiz respondents. Types of actions varied: 78 
businesses (85.5%) reported that they provide professional 
development opportunities to their employees; 72 (79%) 
sponsor community activities or donate goods or services 
to the community; 69 (76%) provide flexible work hours for 
employees; 62 (68%) offer work experience to students or 
the unemployed; 56 (61.5%) provide company-sponsored 
social events for employees. Specific health or wellbeing 
programs for staff (for instance, annual health check-ups or 
flu vaccinations) were provided by 43 businesses (47%).

Of the Ipswich business respondents, which included 
eight ecoBiz respondents, 109 (61%) provided one or 
more examples of eco-efficiency actions to save energy, 
water, raw materials or waste. Twelve respondents (6.7%) 
provided one or more examples of actions to redesign a 
product, process or service so as to reduce the resources 
needed to produce or deliver products and services that 
would satisfy their customers.

Examples of actions taken to enhance the capacity of 
part of the environment, or of part of the community 
to support the success of that business in the short, 
medium or long term, were provided by 165 (92.7%) of the 
Ipswich business respondents. Types of actions reported 
were similar to responses from ecoBiz participants, but 
percentage of engagement varied slightly. For example, 
125 businesses (70%) provided flexible work hours for 
employees; 117 (66%) sponsored community activities 
or donated goods or services to the community; 106 
(60%) provided professional development opportunities; 
83 (47%) offered work experience to students or the 
unemployed; 68 (38%) offered company-sponsored 
social events for employees. Specific health or wellbeing 
programs for staff (for example, annual health check-ups or 
flu vaccinations) were provided by 49 businesses (27.7%).
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Responses
Southeast Queensland state of 
region sustainability indicators—
baseline review 2006
Southeast Queensland is Australia’s fastest-growing 
region. It has attracted, on average, 55 000 new residents 
each year for the past two decades. The region is also 
experiencing rapid employment growth and is emerging 
as a significant national and international economic hub. 
The SEQ Regional Plan will help to manage this growth and 
associated change in the most sustainable way, and will 
protect and enhance quality of life.

The South East Queensland Regional Plan 2005–26 (SEQ 
Regional Plan) requires the ongoing monitoring and regular 
reporting of sustainability indicators. A report on the 
state of the region will be produced as part of the five-
yearly review of the SEQ Regional Plan (DLGPSR 2005). 
It will not be simply a collection of data and information 
on sustainability indicators, but will link environmental, 
economic and social indicators, and provide a snapshot 
of SEQ’s ongoing sustainability. The inclusion of measures 
of sustainability is a relatively contemporary style of 
reporting. Developing this review is a necessary part of 
achieving informative and relevant regional reporting 
that will enable government and the community to make 
decisions based on principles of ecologically sustainable 
development (ESD).

The primary purpose of the South East Queensland 
Regional Plan: State of Region Baseline Review 2006 was 
to identify the current status of sustainability indicators 
so that the appropriateness of these indicators can be 
assessed and improved over time. Second, the review 
identified proposed sustainability indicators that are not 
currently used, as well as areas where there are significant 
gaps in regional reporting (CoG 2006).

Sustainability indicators are information and 
communication tools for decision makers. Information 
needs to be at the scale at which the decisions are to be 
made. The information in the baseline review includes 
only those indicators that the State Government had ready 
access to and could disaggregate to inform regional issues. 
The adequacy of such information continues to improve.

Programs and activities
A range of programs are in place to encourage and 
recognise the shift to sustainable practices. Saving energy, 
water, raw materials, waste, redesigning processes and 
products to use less material and be less energy-intensive, 
and building cleaner energy and greater water security 
all contribute directly to sustainability. Commitment to 
protection, restoration and/or recovery of natural systems 
is an enduring contribution to rebuilding natural capital. 
These initiatives are supported by both federal and 
local government programs. Some examples of relevant 
programs follow. 

The ecoBiz program
Through this program, the EPA is working in partnership 
with businesses to implement eco-efficiency actions that 
help businesses achieve cost savings while improving 
environmental performance, including reduced energy and 
water consumption.

Sustainable Industries Awards
These awards recognise business leaders, companies 
and technologies that are setting best-practice standards 
in environmental performance. By showcasing and 
encouraging environmental leaders in all industry sectors, 
the EPA can assist the diffusion of innovation so necessary 
for sustainable development.

Sustainable housing program
Actions to improve the sustainability of housing have 
been implemented. On 1 March 2006, new laws came into 
effect requiring that all new houses be more sustainable. 
Requirements include installation of water-efficient AAA-rated 
shower roses, dual-flush toilets, energy-efficient lighting in at 
least 40% of the house, and greenhouse-efficient hot water 
systems, such as solar, heat pump or gas (DH 2005).

The ‘smart and sustainable homes program’ focuses on 
two key components: ‘smart housing’, which provides 
design guidelines for sustainable house construction, and 
‘sustainable homes’, which is the practical demonstration of 
these principles. Display houses that incorporate principles 
of sustainable design and performance as minimum criteria 
are being built in communities throughout the state. The 
houses are unique because their design concepts suit the 
regional climatic conditions in which they are built, and aim 
to meet sustainability’s triple bottom line of environmental, 
social and economic benefit. The State Government, local 
authorities and industry are collaborating in the program, 
which is managed by the Department of Public Works 
(DPW). Construction and display are funded by either local 
government or private developers in a joint venture.

Secure water supply
The SEQ water grid initiative, which includes new dam 
construction, interlinking pipelines, the Tugun seawater 
desalination plant and supply augmentation using 
recycled, purified water, provide a comprehensive 
approach to water supply security in SEQ (QWC 2007).
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Nature refuge program
Since the last reporting period, the number of nature 
refuges has grown to 252 and their area increased from 
33 209 ha to 561 871 ha. Each nature refuge is backed 
by a formal conservation agreement that sets out the 
values being protected and agreed management actions. 
The nature refuge program focuses on sustainable land 
management, targeting particular species and ecosystems 
for protection and, in some cases, enhancement. Through 
this mechanism, landholders actively pursue management 
for sustainability and the rebuilding of natural capital—
biodiversity and healthy ecosystem processes.

Sustainability and climate change
The State Government has initiated programs to achieve 
ecologically sustainable development, particularly in 
regard to climate change. Some key initiatives follow.

ClimateSmart 2050 
This is a $414 million investment by the state to ensure 
that Queensland plays its part in meeting a national target 
of reducing greenhouse gas emissions by 60% below its 
2000 levels by 2050 (QG 2007). Its aims include joining 
national and international efforts to establish emissions 
trading, reducing greenhouse gas emissions by investing 
in clean coal technology and renewable energy sources, 
and helping to lower emissions and conserve water at 
home, at work and in the community.It increases the 
proportion of power generated from gas from 13% to 18% 
and establishes an RLEET of 10% by 2020, and invests 
$300 million in a Queensland Climate Change Fund 
which will provide at least $20 million per year for new 
climate change initiatives. ClimateSmart 2050 adds to 
the government’s commitment of $300 million (with an 
industry contribution of $60 million) to develop clean coal 
technologies.

ClimateSmart Adaptation Action Plan 
2007–12 
The plan aims to enhance Queensland’s resilience to the 
impacts of climate change (DNRW 2007). It is built on 
these principles: ‘Actions contribute to sustainability’; 
‘Actions do not replace efforts to reduce greenhouse gas 
emissions’; ‘Actions consider greenhouse gas emissions’; 
and ‘Working partnerships are fundamental’. The outcomes 
sought by the action plan are that Queenslanders 
understand their climate change risks and vulnerabilities; 
consider climate change impacts in their decisions; and 
take practical steps to enhance their resilience to climate 
change. Priority actions are identified for seven vulnerable 
sectors: water planning and services; human settlements; 
natural environment and landscapes; tourism, business 
and industry; emergency services and human health; 
agriculture; and finance and insurance.

Ending broadscale tree clearing
Broadscale tree clearing ended on 31 December 2006. As 
well as improving sustainable management of regional 
ecosystems, this initiative contributes largely to the national 
effort to meet the Kyoto Protocol target for greenhouse gas 
reduction.

Queensland Greenhouse Strategy 2004
This aims to increase knowledge and understanding 
of greenhouse issues and climate change impacts, 
reduce greenhouse gas emissions and facilitate carbon 
sequestration, and lay the foundation for adaptation to 
climate change (EPA 2004).

Queensland Ethanol Industry Action 
Plan 2005–07
This plan supports creation of an economically viable 
state ethanol industry and raises public awareness of, and 
confidence in, ethanol blended fuels. Establishment of a 
thriving biofuels industry is another way in which the State 
Government is acting to lessen reliance on fossil fuels  
(SDI 2005).

Queensland Sustainable Energy 
Innovation Fund
The Queensland Sustainable Energy Innovation Fund 
(QSEIF) fund was set up to help organisations develop 
innovative technologies that reduce consumption of 
fossil fuels, greenhouse gas emissions and/or water 
consumption. Technologies eligible for QSEIF funding 
include those that are more energy-efficient and reduce 
energy use, use renewable energy sources, substitute 
biomass or waste for fossil fuels, and reduce greenhouse 
gas and other pollution emissions resulting from use of 
fossil fuels. QSEIF encourages collaboration between the 
applicant organisation and one or more project partners 
(EPA 1999).

Wildlife survey at Mulligan River Nature Refuge. 
Photo: Craig McGregor
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Sustainability showcase examples
Uptake of sustainable practices across government, 
industry and the community is increasing. The following 
sections describe some excellent examples of the adoption 
of sustainability practices.

Queensland Environmentally 
Sustainable Schools Initiative
The Queensland Environmentally Sustainable Schools 
Initiative (QESSI) is a concept that aims to fulfil one of the 
challenges issued by the General Assembly of the United 
Nations in the pursuit of a sustainable global society by 
‘encouraging Governments to consider the inclusion… 
of measures to implement a Decade of Education for 
Sustainable Development 2005–14 in their respective 
education systems and strategies’ (UNESCO 2005).

The mission of QESSI is to establish a network of 
environmentally sustainable schools that demonstrate 
curricular connections and environmental action based on 
ecologically sustainable development principles. QESSI’s 
vision is for all schools to be environmentally sustainable 
schools. The QESSI concept aims to integrate existing 
environmental education with sustainability programs 
for schools in a holistic process that has measurable 
environmental, economic, social and educational 
outcomes. QESSI is a member of the Australian 
Sustainable Schools Initiative (AuSSI) partnership. It 
supports implementation of efficiencies into a school’s 
management of resources such as energy, waste, water 
and biodiversity by improving school grounds. This 
approach integrates QESSI into the existing curriculum and 
daily operations of the school. Twelve QESSI regional hubs 
are supporting clusters of schools as they work to become 
more environmentally sustainable.

Partnerships among community groups, industry and 
government agencies are at the heart of QESSI’s success. 
Current key partners in the alliance are Education 
Queensland (lead agency), Commonwealth Department 
of Environment and Water Resources, Great Barrier Reef 
Marine Park Authority, Environmental Protection Agency, 
Keep Australia Beautiful—Queensland, Queensland 
Transport, Department of Natural Resources and Water, 
Department of Mines and Energy, EnviroCom, Earth Charter 
Australia, Independent Schools Queensland, Queensland 
Catholic Education Commission, Science and Geography 
Teacher and Environmental Education Associations, QUT 
and Griffith University, Ergon Energy, and Origin Energy.

A total of 914 schools have participated in one or more 
QESSI alliance partner programs over the past four years. 
This equates to approximately half of all schools in the 
state. The alliance members contribute a significant 
financial investment, both cash and in-kind, to help 
schools become more environmentally efficient and aware. 
Local councils and regional natural resource management 
groups give financial support and Education Queensland 
helps with its network of 25 outdoor and environmental 
education centres.

Economic benefits are documented, and schools have 
saved hundreds of dollars through more efficient use of 

their resources. One school demonstrated a reduction 
of more than 40% in energy consumption through 
participation in an energy-efficiency program conducted by 
the QESSI regional hubs.

Water-efficiency initiatives have created significant 
savings for schools, particularly in drought-affected areas. 
The impact of Commonwealth water grants cannot be 
documented yet because the program is just beginning. 
Between the 2003–04 and 2004–05 financial years, water 
consumption in state schools reduced 8%. Between 
2004–05 (7766 ML) and 2005–06 (6122 ML) consumption 
reduced again by more than 20%.

Schools have saved considerable money through 
sustainability initiatives such as these. They have 
also been rewarded with awards and grants for their 
environmentally sustainable initiatives. Reef Guardian 
Schools receive cash grants as an incentive and reward 
for good practice. Many schools also received community 
water grants to install conservation devices and water-
efficient strategies in their schools. Several ‘learnscaping’ 
projects have resulted in biodiversity improvements: 
weeds are removed and endemic native species are 
planted. The resultant improvement in catchments and 
water quality are bonus benefits of these projects.

The QESSI concept has demonstrated best practice in 
showing schools how to improve their sustainability 
and eco-efficiency. Just as importantly, it highlights 
the education industry’s potential to improve the 
environmental and economic performance of schools 
through the alliance approach.

Queensland Sustainable Energy 
Innovation Fund
The Queensland Sustainable Energy Innovation Fund 
(QSEIF) helps organisations develop innovative technology 
that reduces consumption of fossil fuels, greenhouse gas 
emissions or water consumption (EPA 1999). A description 
of two outstanding successes follows.

High-efficiency reservoir mixer

An ingenious reservoir aeration system that uses about 
one-twentieth of the energy of conventional systems while 
providing superior water quality has been developed by 
Water Engineering and Research Solutions (WEARS) with 
assistance from QSEIF.
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Dams and deep lakes undergo a natural process of 
stratification. As the surface layer of water is warmed by 
sunlight, it becomes more buoyant than the colder water 
below, preventing the underlying water from reaching the 
surface. Trapped beneath the warm surface layer (2–3 m 
deep), the main body of water becomes depleted of oxygen. 
The resulting low concentration of dissolved oxygen causes 
iron, manganese and other metal salts to leach from 
sediments, which leads to discolouration, odour and bad 
taste. Stagnation of the water also encourages growth of 
algae in the surface layer.

Conventional methods of mixing reservoirs, by pumping 
compressed air through perforated pipes at the bottom of 
dams, require large amounts of electrical energy and are 
grossly inefficient.

Stephen Elliott, the founder of WEARS, studied 
stratification while undertaking a thesis for a Bachelor’s 
degree in civil engineering at Griffith University, Gold 
Coast. He set out to develop an innovative new technology 
that would be more effective and energy-efficient in 
destratifying water supply dams around the world.

Stephen’s technology uses a slowly rotating impeller (about 
5 m diameter) that pushes warm, aerated surface water to 
the bottom of the reservoir and draws cold, deoxygenated 
water to the surface. QSEIF funded his company to 
develop several prototypes and assess their effectiveness 
by monitoring water temperature, oxygen levels, metal 
concentrations and water quality over a wide range of 
depths and area, and over extended periods of time.

Extensive field measurements showed that a single 
impeller unit can effectively maintain uniform water 
temperature and oxygen levels over an extended area.

Concentrations of dissolved oxygen were maintained at 
2–4 mg/L (high enough to maintain fish life) down to a 
depth of 20 m. Without the reservoir mixer, dissolved 
oxygen levels generally declined to 1 mg/L at 6 m and 
were virtually zero below depths of 10 m. Dissolved 
phosphorus, iron and manganese were about one-tenth 
the concentrations that were measured during periods 
without mixing.

The potential for toxic blue-green algae is reduced by 
constantly skimming water from the sunlit surface layer and 
disrupting algal cells with the sudden change in pressure 
as water is pushed to the bottom. No blooms of blue-green 
algae have been observed in dams where WEARS reservoir 
mixers have been in continuous operation.

The low energy consumption of this technology makes the 
use of solar power a practical option, avoiding the need 
for water treatment chemicals in remote areas. The first 
solar-powered unit was installed at Cotter Dam in the ACT 
in late 2004.

WEARS has successfully translated its design expertise and 
field experience into a viable consulting and manufacturing 
business. By mid-2006, the company had installed 50 
high-efficiency reservoir mixers, with a value of more than 
$5 million, throughout Australia.

The contribution made by WEARS founder Stephen Elliott in 
‘applying science and technology to create new business, 
advance industry and solve community problems’ was 
recognised by a 2003 national science and technology award 
from the Clunies Ross Foundation (operated by the Australian 
Academy of Technological Sciences and Engineering).

This project is starting to realise its enormous potential 
benefits. It is providing large reductions in energy and 
chemical use for maintaining water quality in reservoirs 
and dams. For example, aeration for Little Nerang Dam is 
provided by a single 3 KW WEARS unit, replacing two 37 KW 
air compressors that were used previously. This constitutes 
a 95% reduction in energy use.

Additionally, the project has created a manufacturing 
sector within Queensland for technology that maintains 
and improves water quality. This contributes to developing 
a critical mass of expertise in water supply and treatment, 
which is increasingly recognised as a key environmental 
and social issue in Australia and around the world. The 
project has improved water quality for cities, towns, 
agricultural and industrial use, particularly in regard to 
avoiding blooms of toxic blue-green algae.

Antireflection coatings for solar reflectors

Solar power can be produced more cheaply and used 
more widely because of an extraordinarily simple, low-
cost technology developed by two researchers from The 
University of Queensland. Adoption of the technology could 
save more than half a billion dollars each year, and could 
create new market opportunities for solar energy to provide 
cost-effective electricity for remote and grid-connected 
users. Further savings could be achieved by applying the 
technology to applications such as solar water heating.

Production of photovoltaic modules that convert sunlight 
directly into electricity has been growing by about 35% a 
year, with worldwide production reaching 12 000 MW in 
2004. Although production of photovoltaic modules is now 
a $10 billion industry, solar energy still accounts for only a 
tiny fraction of the world’s energy production. Wider use is 
limited by the relatively high cost of solar panels for each 
watt of power produced.

Over the past 20 years, researchers have explored a range of 
sophisticated technologies in attempts to increase the power 
output and reduce the cost of photovoltaic modules. This 
new technology promises a significant increase in the power 
produced by photovoltaic panels with minimal added cost.

Photovoltaic modules incorporate semiconductor solar 
cells, which are mounted behind a clear glass (or plastic) 
cover and encapsulated in a sealed panel to provide 
protection from the weather. Of all the incident sunlight 
shining on the panel, about 4–5% is reflected at the front 
surface of the glass cover.

This reflected light does not reach the solar cells, and does 
not contribute to the power produced by the module. If 
these reflections could be minimised or eliminated, more 
light would reach the solar cells and more power output 
would be produced.
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Technology has been developed to apply antireflection 
coatings to the surface of lenses (used in cameras and 
eyeglasses), but the complexity and high cost of existing 
coating methods limit its application to small, high-quality 
optical equipment.

Recently, however, a simple process to apply antireflection 
coatings to glass and plastic surfaces was discovered by 
graduate student Michael Harvey. With financial support 
from QSEIF, Mr Harvey and Dr Paul Meredith developed 
and tested the process for increasing the power output 
from photovoltaic modules.

The project enabled the two researchers to show that their 
process, using well-proven dip coating techniques, could 
apply antireflection coatings to large areas. Mr Harvey and 
Dr Meredith were even able to apply antireflection coatings 
to the inside and outside surfaces of tubes and pipes, a 
capability offered by no other coating technology.

To form an antireflection coating, a layer of transparent 
material is deposited on the surface with a precisely 
controlled and uniform thickness (equal to one-quarter of the 
wavelength of light). The material must also have the desired 
index of refraction, intermediate between that of air and the 
glass (or plastic) sheet on which the coating is deposited. 
Until now, only very sophisticated and complex equipment 
could deposit antireflection layers of the precisely controlled 
thickness while using the very limited choice of materials that 
happen to have the required index of refraction.

Dr Meredith and Mr Harvey developed a technique to make 
coatings of porous silica containing tiny bubbles of air. By 
keeping the bubbles much smaller than the wavelength 
of light, the coating remains clear and transparent. The 
density of the bubbles can be tuned to achieve any desired 
index of refraction. Dr Meredith and Mr Harvey used dip 
coating equipment to form a thin film of solution wetting 
the glass or plastic sheet. Evaporation of a solvent causes 
a chemical reaction, leaving a layer of porous silica of 
uniform thickness bound to the surface.

The QSEIF funding allowed the project team to prepare and 
test a range of coatings on glass and plastic sheets up to 
0.01 m² in area. The properties of the antireflection coatings 
were tuned to maximise transmission of those wavelengths 
of solar radiation that yield the greatest electrical output from 
solar cells. The coatings increased the proportion of light 
transmitted through plastic sheets by about 8% (from about 
91% to 99% for most wavelengths of light that is absorbed 
by solar cells and converted to electricity), and increased 
the proportion of light transmitted through glass by 7–8%. 
Application of the coating to the top surface of a solar power 
module would enhance the electrical power output by 4–5%.

The outstanding technical achievement of this project 
has earned recognition in the science and business 
communities and the media. Mr Harvey was selected as 
one of sixteen of Australia’s top young researchers who 
were invited to discuss their work as part of Australia’s 
National Science Week in 2004, and Mr Harvey and Dr 
Meredith were finalists in the Yellow Pages Business Ideas 
Program. A new company, Xerocoat, has been established 
by The University of Queensland to develop the project into 
a commercial enterprise, and, in March 2006, a significant 
amount of pre-seed venture capital funds was raised.

EcoBiz
Through the ecoBiz program, the EPA is working in 
partnership with business to implement eco-efficiency 
actions to achieve cost savings while improving 
environmental performance, including reduced energy 
and water consumption. Descriptions of two of these 
partnerships follow.

SALA Homes, winner of the 2007 Minister’s 
award for ClimateSmart leadership

To fulfil its mission of bringing sustainable homes to the 
mass market, SALA Homes has created a range of eco-
efficient houses that are affordable and competitive. The 
company’s dwellings are unique in the market because 
they combine the best of environmental efficiency with a 
price tag that is affordable to most buyers.

Each of SALA’s 12 standard designs comes with a five-star 
energy rating, is built with low-embodied-energy materials 
(that is, materials that use less energy to produce), is 
capable of generating electricity in excess of its needs, 
captures and recycles its own water, and should never 
need air conditioning.

The houses use natural light, warmth and ventilation 
combined with insulation and a unique cavity wall 
system to stay comfortable year-round. They also feature 
evacuated-tube solar hot water heaters that are more than 
40% more efficient than conventional flat-plate solar hot 
water systems.

SALA Homes uses an innovative Mega-Anchor footing 
system to construct its raised house, eliminating the use 
of slab-on-ground techniques that disturb the site and use 
high-embodied-energy concrete and steel reinforcing.

SALA Homes has also eliminated the use of plasterboard, 
instead opting for low-emission, low-pollution strawboard, 
which is made from waste wheat and rice straw and has 
one-eighth of the embodied energy of plasterboard.
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Southport Steam Laundry

Southport Steam Laundry is a medium-sized commercial 
laundry processing 40 t of linen per week. Upon its success 
in winning a competitive ecoBiz grant, Southport Steam 
Laundry entered into a partnership with ecoBiz to adapt 
the technology of continuous-batch washing systems 
(traditionally used in large laundries) to suit smaller 
laundries.

The goal of this project was to reduce water, energy and 
materials consumption by installing a state-of-the-art 
continuous-batch washing system in a commercial laundry 
on the Gold Coast. To achieve this, the proprietor of the 
laundry assisted the manufacturer (Jensen-Senking) to 
modify the design, enabling the machine to be scaled 
down and modularised to suit his specific application.

The installation of this technology at Southport 
demonstrates the success of this design and sets a 
new benchmark in best practice within the industry. It 
is the first time that this technology has been deployed 
in the Southern Hemisphere. The first machine of this 
configuration was installed in Spain in November 2004, 
followed by a second shortly afterward in Denmark. The 
installation demonstrates that this technology is suitable 
for both small-to-medium and large commercial laundries.

By adopting this technology, the company estimates 
annual savings of $119 000 due to:

• reduced water consumption (100 ML/year, or 53 Olympic 
swimming pools—the system uses 6 L/t of linen, while 
best practice is 12 L/t of linen where water is reused);

• reduced trade waste discharge (85 ML/year);

• reduced chemical use (10 000 L/year); and

• energy savings associated with water heating, uniform boiler 
demand and savings on drying costs (104 MJ/yr or 10%).

The results of this project show that this technology 
is applicable to more than 70% of the state’s laundry 
industry, with 70 similar businesses in the Gold Coast 
region alone. To fully capitalise on the benefits of this 
project, the EPA will be producing a case study to promote 
the opportunities and the potential of the ecoBiz program 
to the laundry industry.

The key lessons from this project were:

• efficiencies that were once the province of large 
commercial laundries are now available to the majority 
of laundries across Australia;

• the commercial advantage that this technology offers 
has changed the competitive dynamics in the laundry 
industry on the Gold Coast, and this appears to be 
the catalyst for further improvements in eco-efficiency 
within the industry in this region; and

• a focus on eco-efficiency by commercial enterprise 
opens up new opportunities for employee development 
and improvements in workplace health and safety.

Nature refuge program
The nature refuge program focuses on sustainable land 
management, targeting particular species and ecosystems 
for protection and, in some cases, enhancement. Through 
this mechanism, landholders manage for sustainability 
and the rebuilding of natural capital—biodiversity and 
healthy ecosystem processes.

A voluntary conservation agreement between a landholder 
and the Queensland Government has led to establishment 
of a nature refuge, which is a category of protected area 
under the Nature Conservation Act 1992.

The Mulligan River Nature Refuge, an agreement between 
the North Australian Pastoral Company Pty Ltd (NAPCO) 
and the Queensland Government, comprises 215 454 ha of 
land and marks an important milestone for conservation 
in far western Queensland. Descriptions of this refuge 
and other sustainable projects carried out by NAPCO are 
provided below.

The North Australian Pastoral Company Pty Ltd: 
a sustainable investment

The North Australian Pastoral Company Pty Ltd (NAPCO) 
owns 14 properties across Queensland and the Northern 
Territory, encompassing more than six million hectares 
of land. Sustainability projects for the company include 
the installation of solar power and grey water recycling 
systems on cattle stations and at remote homesteads, 
and the declaration of Australia’s largest nature refuge, 
Mulligan River Nature Refuge.

The Mulligan River Nature Refuge is 200 km south-west 
of Boulia, with the red sands of the Simpson Desert 
marking the western boundary. This remote land has 
been sustainably managed by NAPCO for beef production 
for more than 70 years, and demonstrates the potential 
for landholders to combine primary production with the 
protection of conservation values.

Undertaking on-ground reptile and small mammal survey for future 
nature refuge in Western Queensland, Max Tischler, University of Sydney. 
Photo: Craig McGregor
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Mulligan River Nature Refuge protects a series of artesian 
mound springs and several regional ecosystems not 
presently conserved within the protected area estate. The 
area also provides habitat for threatened animals such as 
the freckled duck, grey grasswren, fierce snake and dusky 
hopping-mouse, and conserves important Aboriginal, 
Afghan and early settler history.

In another innovative sustainability project, NAPCO has 
introduced a soil-monitoring program at its feedlot farm 
to help reduce water consumption during irrigation. This 
is achieved through matching plant water requirements 
specifically to soil moisture levels. NAPCO continues to 
develop composite breed cattle that are adapted to the 
northern savannah environment to ensure maximum feed-
efficiency conversion and to reduce overall greenhouse  
gas emissions.

At Wainui Feedlot and Farm, NAPCO is composting 
solid effluent with grain offal to produce a high-quality 
organic fertiliser used by the agricultural and horticultural 
industries. NAPCO properties also use surplus liquid 
effluent for irrigation purposes, and recycle waste oils, 
tyres, batteries and scrap metal.

In recognition of its leadership in development and 
adoption of sustainable land management practices, NAPCO 
was awarded the inaugural Corporate Sustainability Award 
at the first EPA Sustainable Industries Awards in 2006.

In December 2003, NAPCO achieved certification of 
Wainui Feedlot and Farm to ISO 14001, Specifications for 
Environmental Management Systems, one of the first to 
achieve this in Australia. Another property, Gordon Downs 
in central Queensland, was certified in March 2005; again, 
it is one of the first of its kind to be certified. The same 
management system is currently being implemented 
across all NAPCO pastoral holdings.
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Introduction

City Botanical Gardens, Brisbane
Photo: Tourism Queensland

The atmosphere is the envelope of air surrounding the 
Earth. It consists primarily of nitrogen (78%) and oxygen 
(21%), with argon, carbon dioxide, trace gases and air 
pollutants making up the remainder. 

There is no de  nite boundary between the atmosphere 
and outer space. The atmosphere becomes gradually 
thinner as altitude increases, and is usually described as a 
series of layers. Of particular importance to human health 
and the environment are the troposphere, the lowest 
layer of the atmosphere in which we live, extending to 
approximately 12 km, and the stratosphere, ranging from 
the top of the troposphere out to 30 km. The stratosphere 
contains the ozone layer, which provides protection from 
the Sun’s ultraviolet radiation.

The atmosphere, essential for all life, has been generally 
taken for granted, although public perception of its 
importance has risen greatly in recent decades. Traditional 
concerns about local air pollution have given way to 
concern about the global issues of climate change, global 
warming and stratospheric ozone depletion.

It is now accepted that human activity has played major a 
role in changing the global climate by signi  cantly altering 
the composition of the atmosphere, in particular through 
the rise in concentrations of greenhouse gases, which are 
responsible for temperature increases around the world.

Climate has a direct impact not only on the environment 
but also on social and economic aspects of life. Strategies 
to tackle climate change combine information on the 
historical variability of climate with modern scienti  c and 
technological methods that forecast future conditions 
within a risk management process.

Over the past  ve years the world has experienced four 
of the  ve hottest years on record. Since the previous 
reporting period Queensland has experienced increases 
in average, minimum, and maximum temperatures, 2005 
being the hottest year since reliable records began. The 
past  ve years have also seen severe drought conditions in 
south-east Queensland, and the majority of the state has 
experienced below-average or well below-average rainfall. 
In response, the Queensland Government has released 
a strategy and action plans that contain policies and 
programs aimed at reducing greenhouse gas emissions, 
complemented by initiatives to help the state adjust to the 
potential environmental, social and economic impacts of 
climate change.

Ozone, from both natural and human sources, occurs in 
the atmosphere. At elevated levels in the troposphere, 
ozone is considered a pollutant. In the lower stratosphere, 
it acts to absorb the biologically harmful shorter 
wavelengths of ultraviolet (UV) radiation from the Sun. 
However, the stratospheric ozone layer has been severely 
depleted by the release of chemical compounds produced 
by human activities.

Depletion of this  ltering layer reduces protection from 
solar UV radiation and occurs through reaction of the 
ozone with synthetic chemical compounds called ozone 
depleting substances, such as chlorine and bromine 
compounds. Stratospheric ozone has been declining 
over the past few decades, mostly as a consequence of 
large emissions of these ozone depleting substances. The 
decline has been particularly noticeable over the high 
latitudes of the Southern Hemisphere, and Australia has 
experienced high levels of UV radiation.

Title page photos: Laurence Knight, EPA and Laurence Knight
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Global programs and treaties have been implemented 
to assist in protecting the ozone layer by phasing out 
the production of a number of substances believed to 
be responsible for ozone depletion. Monitoring con  rms 
a decline from the peak values of ozone depleting 
substances in the early 1990s. Scientists predict that total 
ozone concentration is unlikely to decrease further, but will 
return to pre-1980 levels around the middle of this century 
in mid-latitudes and by 2060–75 over Antarctica. Climate 
change may delay the recovery process, so that high levels 
of UV radiation will continue to pose a risk to human health 
in Australia.

In contrast to the global issues of climate change and 
ozone depletion, air pollution has a direct local effect on 
health and the environment. Over the past quarter of a 
century, however, a continuing improvement in overall air 
quality has come about as a result of the implementation 
of strategies to reduce the emissions of key pollutants into 
the atmosphere.

Photochemical smog formed by the reaction of sunlight 
with primary pollutants has a detrimental effect on health 
and the environment. Over the past decade the control of 
motor vehicle emissions and bush  res has resulted in a 
steady decline in photochemical smog.

Increased coordination of hazard-reduction burning, 
controls on industrial activities and the move to green 
sugarcane harvesting have also resulted in an overall 
reduction in particle pollution and reduced visibility in 
Queensland. Exceedences of air quality standards occur 
mainly during uncontrolled bush  res.

Monitoring of toxic substances in the air, which provides 
information on potential health and environmental 
impacts, indicates that levels are well below national 
goals. The monitoring network also indicates that for the 
past decade there have been no exceedences of goals for 
carbon monoxide, lead and nitrogen oxides anywhere in 
the state, or for sulfur dioxide except in Mount Isa, where a 
major emitter operates.
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Climate and 
greenhouse 

Indicators and 
summary of status
Indicator Status of indicator

Rainfall

•  percentile

•  annual average

•  In the  ve years to March 2007 nearly all of 
Queensland received below-average or well 
below-average rainfall.

•  Annual rainfall across much of Queensland 
appears to have declined since 1950, 
although it is not clear whether this 
represents a shift in rainfall patterns or merely 
natural climate variability.

Temperature

•  annual minimum

•  annual mean

•  annual maximum

•  Queensland temperatures have been higher 
than the long-term average every year since 
2003.

•  Queensland’s mean temperature increased 
by 1.0°C from 1910 to 2006, and this increase 
is likely to have been signi  cantly in  uenced 
by increasing atmospheric greenhouse gas 
concentrations.

Evaporative demand

•  Class A pan

•  vapour pressure 
de  cit

•  reference crop 
evapotranspiration

•  Three indicators of Queensland evaporative 
demand were higher than the long-term 
average for every year from 2002 to 2006.

•  The indicators do not have the length of 
record, quality control or spatial completeness 
to enable assessment of long-term changes in 
evaporative demand in Queensland.

Greenhouse gas 
concentrations at 
Cape Grim

•  carbon dioxide

•  methane

•  nitrous oxide

Atmospheric greenhouse gas concentrations 
continue to increase. From 2002 to 2005:

•  carbon dioxide concentrations increased 
by 1.6%;

•  methane concentrations declined by 0.04%; 
and

•  nitrous oxide concentrations increased 
by 0.8%.

Greenhouse gas 
emissions

Queensland emissions increased 4.9% from 
1999 to 2004. In key sectors:

•  stationary energy emissions increased 
by 26.3%;

•  transport emissions increased by 19.9%;

•  agricultural emissions were steady; and

•  emissions from land use, land use change 
and forestry declined by 26.2%.

Authors
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Barley, Queensland Climate Change Centre of Excellence, 
Environmental Protection Agency
Katrina Prior, Environmental Protection Agency

Reviewer
Paul Lawrence, Department of Natural Resources and Water

Key findings 
• Queensland’s climate is changing. The state’s average 

temperature increased by 1.0°C from 1910 to 2006, 
primarily due to increased levels of greenhouse gases 
in the atmosphere. Annual rainfall across much of 
Queensland appears to have declined since 1950, and 
it is possible that anthropogenic climate change has 
contributed to this decline.

• Queensland’s per capita greenhouse gas emissions are 
among the highest in the world. Queensland’s overall 
emissions increased by 4.9% from 1999 to 2004. This 
basically represents a large increase in energy-related 
emissions (16.7 Mt CO

2
-e) being partially offset by a large 

decrease in emissions from land use, land use change 
and forestry (10.7 Mt CO

2
-e). 

• In June 2007, the Queensland Government launched its 
$414 million climate change strategy, ClimateSmart 2050, 
which lays out its long-term plans and investments to 
meet the climate change challenge and help Queensland 
move towards a low-carbon future. A major initiative of 
ClimateSmart 2050 is ClimateSmart Adaptation 2007–12: 
an action plan for managing the impacts of climate 
change. ClimateSmart Adaptation focuses on initiatives 
to help Queenslanders adjust to the potential impacts of 
climate change and capitalise on opportunities to create 
jobs and build the state’s economy. 
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Importance 
Overview
Human activities have signi  cantly altered the composition 
of the atmosphere, and as a result the global climate is 
changing. The atmospheric concentration of the most 
signi  cant greenhouse gas, carbon dioxide (CO

2
), was stable 

at around 280 parts per million (ppm) during the pre-
industrial era (Etheridge et al. 1996) but the concentration 
has grown almost exponentially to 381 ppm in 2006 (NOAA 
2006). Instrumental records show that temperatures 
increased across the globe in the 20th century (Brohan et al. 
2006). Most of this rise in global temperature, at least since 
the mid-20th century, is very likely to have been caused by 
human activities (IPCC 2007).

Since 2003, Queensland temperatures have been higher 
than average every year, 2005 being the hottest year since 
reliable instrumental records began in 1910. Average 
Queensland maximum and minimum temperatures both 
increased from 1910 to 2005, and the increase in minimum 
temperature was greater than the increase in maximum 
temperature (Della-Marta et al. 2004). 

In the  ve years to March 2007, nearly all of Queensland 
received below-average or well below-average rainfall. 
The drought is clearly extensive and severe, although not 
unprecedented by historical standards. Annual rainfall 
across much of Queensland appears to have declined 
since 1950, although it is not yet clear whether this drying 
trend represents a permanent shift in rainfall patterns or 
merely natural climate variability. 

Queensland directly produces approximately 0.4% of 
annual global greenhouse gas emissions, and Queensland 
emissions have increased 4.9% from 1999 levels (AGO 
2006b).The Queensland Government is rising to the 
challenge of climate change with a broad approach 
involving a range of government agencies in partnership 
with the community and business. 

In June 2007, the Queensland Government released 
ClimateSmart 2050, which lays out its long-term plans and 
investments to meet the climate change challenge and 
help Queensland move towards a low-carbon future. This 
will be achieved by:

• engaging in national and international efforts to 
establish emissions trading;

• reducing greenhouse gas emissions by investing in 
technological innovation in clean coal and renewable 
energy sources; and

• supporting Queenslanders in lowering their emissions 
and conserving water at home, at work and in their 
local communities.

ClimateSmart Adaptation is a major initiative of ClimateSmart 
2050. ClimateSmart Adaptation is a  ve-year plan to provide 
the foundations for building Queensland’s resilience to 
climate change to ensure that the state’s communities, 
environmental wellbeing and economic performance are all 
maintained in a variable and changing climate.

Climate change represents a global challenge, with 
potentially far-reaching direct and indirect impacts for 
Queensland. The state’s future lifestyle and social, 
economic and environmental health will depend on 
how Queenslanders collectively respond to the issue of 
climate change. 

Managing for a variable climate
Through its effects on agriculture, forestry and ecosystems, 
human settlements, water supplies, diseases, pest 
numbers, tourism, soil erosion, energy use and other 
factors, our climate has a direct impact on how we manage 
our economy, our society and our environment. Our natural 
environments have evolved to cope with the climate 
variability they have experienced.

Queensland’s climate is highly variable. Operating 
successfully in a variable climate requires climate risk 
management: that is, operating in such a way as to be 
successful within the expected day-to-day or year-to-year 
variations in rainfall, temperature and so on. Typically, 
climate risk management uses the historical climate 
record to determine the level of climate variability that 
should be expected.

With advances in science and modern technologies, it 
is also possible to incorporate knowledge of the climate 
system into climate risk management. For example, the 
El Niño Southern Oscillation (ENSO) phenomenon has 
a signi  cant in  uence on Queensland’s climate at a 
seasonal time scale, and, where applicable, knowledge 
about it can be used to help manage climate risks. 

The importance of climate 
change for Queensland
Global warming
The Intergovernmental Panel on Climate Change (IPCC) 
was formed in 1988 and plays a vital role in providing 
impartial and robust assessments of climate change 
research to governments around the world. IPCC de  nes 
climate change as ‘any change in climate over time, 
whether due to natural variability or as a result of human 
activity’ (IPCC 2007). 

It is now widely accepted that human activities have 
altered the composition of the atmosphere, and concern 
is currently focused on increasing concentrations of 
greenhouse gases. The atmospheric concentration of the 
main greenhouse gas, carbon dioxide (CO

2
), was stable at 

around 280 ppm during the pre-industrial era (Etheridge 
et al. 1996) but the concentration has increased almost 
exponentially to 381 ppm in 2006 (NOAA 2006). To express 
this change in a broader historical context, the present 
CO

2
 concentration has not been exceeded during the past 

650 000 years (IPCC 2007) and the current rate of increase 
has been unprecedented for at least the past 20 000 years 
(Houghton et al. 2001).
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The IPCC Fourth Assessment Report (Climate Change 2007) 
reported that ‘warming of the climate system is unequivocal’ 
(IPCC 2007), the global temperature having increased by 
0.74°C over the past 100 years. The report also concluded 
that ‘most of the observed increase in globally averaged 
temperatures since the mid-20th century is very likely due 
to the observed increase in anthropogenic greenhouse gas 
concentrations’. 

In the past  ve years the world has seen four of the  ve hottest 
years on record (WMO 2006), further increases in carbon 
dioxide emissions (CSIRO 2006a and 2006b) and stronger 
observational evidence that human activities are contributing 
to climate change (Steffen 2006). The  ve hottest years, in 
decreasing order, were 1998, 2005, 2002, 2003 and 2004 
(WMO 2006). These factors combined have led governments 
around the world to acknowledge that dangerous levels of 
global warming are likely to eventuate if greenhouse gas 
emissions continue to increase (Schellnhuber et al. 2006).

Climate change scenarios and 
potential impacts
Global warming and the changes in climate that may 
accompany it have the potential to dramatically increase 
Queensland’s exposure to climate risks, possibly 
moving our society to a climate regime that is outside 
our past experience, and moving elements of our natural 
environment to climate regimes that are outside their 
natural tolerance. It is not yet known in detail how global 
warming will affect Queensland’s climate, but realistic 
scenarios include:

• average temperatures in various Queensland locations 
increasing by 0.2–2.1°C by 2030, and by 0.7–6.4°C 
by 2070 (CSIRO 2006a). These average temperature 
increases would be accompanied by substantial 
increases in the frequency of temperature extremes—
hot days, warm nights, and heatwaves; 

• rainfall changing. Rainfall changes are very uncertain: 
some climate models suggest that rainfall will increase 
and others suggest that it will decline. Over much of 
the state, rainfall could realistically decline by up to 13% 
by 2030, and by up to 40% by 2070, or increase by up 
to 7% by 2030, and by up to 20% by 2070. However, 
rainfall is more likely to decline than increase 
(CSIRO 2006a);

• increased atmospheric water demand leading to 
declining soil moisture and runoff (CSIRO 2003), 
and more severe droughts (Nicholls 2004);

• an increase in the intensity of tropical cyclones 
(CSIRO 2002); 

• sea levels rising by up to 59 cm by 2100 
(IPCC 2007); and 

• storm surge heights increasing by around 50 cm 
along the east coast of Queensland (OHA 2004).

Historical extreme climate events in Queensland have 
shown that we are exposed to climate risk across a wide 
range of  elds including natural systems and biodiversity, 
health and lifestyle, major infrastructure, industry, 
transport, water availability and security, the built 
environment, energy generation and distribution, land use 
planning, development, and primary industries.

Queensland’s multibillion-dollar tourism industry would 
be affected by the damage expected to occur in iconic 
ecosystems, notably the World Heritage-listed Great 
Barrier Reef Marine Park and rainforest ecosystems of 
north Queensland. 

Climate change may bring about a greater risk of tropical 
diseases, vector-borne diseases such as dengue fever 
being of particular concern. Adverse health impacts are 
also expected to result from changes in the frequency and 
duration of heatwaves, and possibly from increased toxic 
blue-green algal blooms in water supplies.

Increasing average temperatures and declining average 
rainfall would pose signi  cant challenges to current land 
management practices and agriculture in Queensland. 
Climate change may in  uence the suitability of areas 
for grazing and agricultural production, requiring a 
re-evaluation of enterprise type and production mix, 
with  ow-on impacts on marketing, distribution and 
international trade of commodities. However, these 
changes may also present the agricultural sector with 
new opportunities.

Climate change thus poses important challenges for 
Queensland—both the direct challenge of coping with the 
impacts of changes in climate, and the associated challenge 
of reducing greenhouse gas emissions while maintaining 
the state’s lifestyle, economy and natural environment. 

Pressure and condition
Queensland’s climate
Our knowledge of Queensland’s climate represents 
an evolving understanding of weather phenomena in 
our region. It includes our understanding of how often 
particular weather events and climate patterns will be 
observed, of climate changes, and of the mechanisms 
driving climate variability and change. 

Because Queensland’s climate is highly variable on annual 
and longer time scales, climate changes are unlikely to 
be revealed suddenly, and it is not possible to report 
on changes in climate within periods of three to  ve 
years. Instead, this section summarises recent climate 
conditions, discusses recent conditions in the context of 
historical records and known climate drivers, and provides 
an update of how our understanding of Queensland’s 
climate has changed since the previous reporting period. 

Chapter 6, The coastal zone, provides information on 
cyclones, storm surge and sea level.
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Rainfall
Summary of Queensland rainfall patterns 
since 2003

Extremely dry conditions were developing across eastern 
Australia as State of the Environment Queensland 2003 
was being prepared, and the period 2002 –03 turned out 
to be one of the worst short-term droughts in Australia’s 
history (Nicholls 2004). In the year April 2002 to March 
2003, 40% of Queensland received extremely low rainfall 
(Figure 3.1a). Although the El Niño signature was relatively 
weak during the period, the impact on Australian rainfall 
was severe (Plummer et al. 2003).

Conditions eased somewhat the following year, near-
average rainfall being received across most of the state 
in 2003–04 (Figure 3.1b). El Niño conditions returned in 
2004, however, and the  rst four months of 2005 were 
extremely dry across southern Queensland (Figure 3.1c). 

Although some areas received useful falls during the winter 
and spring of 2005, December saw a return of below-
average rainfall conditions across southern and central 
Queensland. Although Figure 3.1d shows average conditions 
across much of the state, in two-thirds of this area rainfalls 
were closer to below-average than to above-average. 

The rainfall pattern for the remainder of the period was 
mixed. The late-season tropical cyclone Monica brought 
anomalously high rainfalls to northern Queensland in 
April 2006, and many inland regions received good falls in 
January 2007. However, twelve-month rainfall de  cits in the 
south-east were among the worst on record (Figure 3.1e). 

The rainfall plots for individual years given in Figure 3.1 
show that the recent climate in Queensland has been 
characterised by low-rainfall years interspersed with 
average years. Figure 3.2, which shows the rainfall for the 
 ve years to March 2007, reveals the full magnitude of the 

accumulated rainfall de  cit in Queensland. Nearly all of 
the state had below-average or well below-average rainfall, 
and 36% of the state received extremely low rainfall in 
this period. The seriousness of the rainfall de  ciencies 
is shown in Figure 3.3: areas in south-west Queensland, 
the Whitsunday Coast and some areas in the south-east 
received the lowest  ve-year totals on record.

Recent rainfall in the historical context

Queensland average annual rainfall totals show no overall 
trend since reliable records began in the late 1800s 
(Figure 3.4, Figure 3.6a). Periods of below-average rainfall 
occurred in the 1900s, 1930s, 1960s, early 1980s and 
1990s, and again this century. Above-average rainfall totals 
were recorded in the 1890s, 1950s and 1970s. 

Although the rainfall de  cits for the past few years have 
had serious social and economic impacts, the magnitude 
of the  ve-year rainfall de  cit for the period ending March 
2006 is not unprecedented by historical standards. 
Figure 3.5 shows the area (percentage) of Queensland that 
has experienced very high or very low rainfall over the past 
century. It is sobering to realise that during the Federation 
Drought (1898–1903) and during the 1930s and the 1960s, 
when the area of the state affected by  ve-year rainfall 
de  cits was comparable with the area affected today, 

rainfall de  cits persisted for signi  cantly longer than in 
the current drought. Note that individual regions have 
experienced severe and protracted droughts that may not 
show up strongly in this statewide analysis. For example, 
the accumulated rainfall de  cit over the Brisbane dam 
catchments in the period 2001–07 was more severe than 
that experienced during the Federation Drought (DNRW 
2007).

Rainfall in coastal Queensland

Annual rainfall across much of Queensland appears to 
have declined since 1950 (Figure 3.6b). The dry has been 
particularly signi  cant in eastern areas, including the south-
east, where a high proportion of the state’s population lives. 
This apparent decline in rainfall has emerged as a major 
issue since the previous reporting period.

The drying trend over eastern Queensland since 1950 is 
consistent with an increased frequency of El Niño events 
since 1976–77; there have been more than twice as many 
El Niño events as La Niña events since then (Crimp and 
Day 2003; DNRW 2007). The perceived drying trend since 
1950 is accentuated by the wet decades of the 1950s and 
1970s, which were associated with strong La Niña events 
(DNRW 2007).

Although the observed drying trend since 1950 is 
consistent with ENSO  uctuations, it is also possible 
that anthropogenic climate change may have contributed 
to the increased frequency of El Niño conditions since 
the 1970s. However, global warming-related changes in 
ENSO are still uncertain (Cane 2005; Collins 2005), and it 
does not necessarily follow that a general warming of the 
Paci  c associated with global warming will lead to an El 
Niño-like decline in rainfall in Queensland. It is expected 
that ENSO will continue to be a cause of year-to-year 
variability in rainfall.
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Figure 3.1  Recent Queensland rainfall. Maps represent annual rainfall calculated from April one year to March the following 
year (so that summer rainfall is not split between two years). 
Source: DNRW

a. 2002–03 b. 2003–04

c. 2004–05 d. 2005–06

e. 2006–07

Range  (percentile)

Extremely low (0–10)

Well below average (10–20)

Below average (20–30)

Average  (30–70)

Above average (70–80)

Well above average (80–90)

Extremely high (90–100)

White = Seasonally dry
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Figure 3.4  Historical Queensland rainfall. Bars represent annual rainfall calculated from April one year to March the following 
year. The dark blue line represents a  ve-year running average.
Source: DNRW
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Figure 3.2  Queensland rainfall for the  ve-year period 
April 2002 to March 2007
Source: DNRW

Range  (percentile)

Extremely low (0–10)

Well below average (10–20)

Below average (20–30)

Average  (30–70)

Above average (70–80)

Well above average (80–90)

Extremely high (90–100)

White = Seasonally dry

Figure 3.3  Rainfall de  ciencies for the  ve years to 
March 2007
Source: DNRW

Range  (percentile)

Serious deficiency (5–10)

Severe deficiency (<5)

Lowest on record
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Another question that has emerged since 2003 is whether 
stratospheric ozone depletion has affected rainfall patterns 
in Australia. Recent decades have seen the circumpolar 
westerlies in the Southern Hemisphere strengthen and 
the mid-latitude westerlies weaken, a trend that has 
been attributed to Antarctic ozone depletion (Gillett and 
Thompson 2003; Cai 2006). The possible in  uences of 
these changes on Queensland rainfall are the subject of 
current research. Preliminary results from global circulation 

model (GCM) simulations indicate, however, that the 
combined in  uence of stratospheric ozone decreases
and greenhouse gas increases may have contributed to 
rainfall de  cits in eastern Queensland since the 1970s 
(Syktus 2005).

Queensland rainfall patterns will continue to be monitored 
and analysed in an attempt to gain a better understanding 
of past and possible future changes.

Figure 3.6  Rainfall trends in Queensland for (a) 1900–2006, and (b) 1950–2006
Source: BoM
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Figure 3.5  Percentage of Queensland with  ve-year rainfall classi  ed as highest on record, extremely high (>percentile 95), 
very high (>percentile 90), serious de  ciency (<percentile 10), severe de  ciency (<percentile 5), and lowest on record. Each 
bar represents  ve-year April–March rainfall, so the last bar corresponds to the rainfall de  ciencies from April 2002 to March 
2007, as shown in Figure 3.3.
Source: DNRW
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Temperature
Summary of Queensland temperature patterns 
since 2003

Queensland mean annual temperatures have been higher 
than the 1961–90 average in every year since 2003. 
Queensland’s mean temperature for 2005 was the highest 
since reliable, widespread records began in 1910 (Della-
Marta et al. 2004). Since these records began, mean 
annual temperatures in 2003, 2002 and 2004 ranked third, 
sixth and eleventh highest, respectively. 

Historical temperature changes

Figure 3.7 presents Queensland annual maximum, mean 
and minimum temperature anomaly time-series. In the 
period 1910 to 2005, Queensland’s:

• average maximum temperature increased by 0.5°C; 

• average mean temperature increased by 1.0°C; and 

• average minimum temperature increased by 1.4°C. 

Note that the increase in maximum temperature has been 
much more rapid in recent decades than over the entire 
period 1910 to 2005.

Karoly and Braganza (2005) used a number of GCMs 
to investigate the cause of the changes in Australian 
temperature over the 20th century. They found that the 
changes were unlikely to have been due to natural climate 
variations alone. Instead, the temperature is likely to 
have been signi  cantly in  uenced by human activities, 
especially increasing atmospheric greenhouse gas 
concentrations. Although no detection and attribution 
study has been attempted for Queensland alone, the 
temperature increase over Queensland is consistent with 
the temperature increase over Australia as a whole. 
It would seem very likely, then, that human activities are 
at least partly responsible for the temperature increase 
in Queensland and that, without mitigation strategies, 
Queensland’s temperature will continue to increase in 
the future. 

Evaporative demand
Evaporative demand (or potential evaporation) describes 
the maximum rate at which water can be transferred from 
the landscape to the atmosphere, and affects soil water 
availability and plant water use ef  ciency. Evaporative 
demand is determined by humidity, air temperature, 
radiation and wind. 

Summary of Queensland evaporative demand 
since 2003

Three of the indicators of evaporative demand available 
for Queensland are Class A pan evaporation (Jovanovic et 
al. 2006), vapour pressure de  cit (Jeffrey et al. 2001), and 
reference crop evapotranspiration, or ET

o
 (Fitzmaurice and 

Beswick 2005). Unfortunately, none of these indicators 
has the long-term records or the quality control and spatial 
completeness of the rainfall and temperature datasets. 

Acknowledging this limitation of evaporative datasets, 
it is still important to note that all three indicators of 
Queensland evaporative demand were higher than the 
long-term average for every year from 2002 to 2006. The 
 ve-year average (2002–06) vapour pressure de  cit and 

ET
o
 anomalies were the highest since widespread, daily-

climate records became available in 1957, suggesting that 
the current drought may be more severe than the rainfall 
de  cits alone would suggest. 

Historical changes in evaporative demand

Pan evaporation rates have been declining in many 
parts of the world (see Roderick and Farquhar 2002 for 
a review). It is not yet clear how much of this decline is a 
consequence of changes in humidity, solar irradiance or 
wind. Roderick and Farquhar (2004a) reported that pan 
evaporation rates decreased between 1970 and 2002 at 
many Australian observing stations, although subsequent 
correction of the data for instrumental changes showed 
that, Australia-wide, the trends in pan evaporation were 
not statistically signi  cant (Roderick and Farquhar 2004b; 
Jovanovic et al. 2006). 

There have been no signi  cant trends in Queensland 
Class A pan evaporation over the period 1975–2006, or in 
vapour pressure de  cit or ET

o
 over the period 1957–2006, 

although the latter datasets have not been corrected for 
station location or instrument changes. At  rst this appears 
somewhat paradoxical, because there have been signi  cant 
increases in temperature in Queensland over the past 
50 years. However, evaporative demand is more strongly 
associated with rainfall de  cit than with temperature 
(Jovanovic et al. 2006); wet years tend to be cloudier and 
more humid, suppressing evaporation, whereas evaporative 
demand tends to be higher in dry years. Because rainfall 
is highly variable on annual time scales, the association 
between rainfall and evaporative demand may mask any 
overall trends in evaporative demand. 

In reality, however, changes in evaporative demand during 
dry or drought years will have a more signi  cant impact 
than any overall trend in evaporative demand. The high 
evaporative demand in the Murray-Darling Basin during the 
2002 drought (Nicholls 2004) and the record evaporative 
demand in Queensland during the current drought raise 
the possibility that continued global warming may result in 
future droughts of unprecedented severity in Queensland. 

The evolution of the relationship between rainfall, 
temperature and evaporative demand in Australia should 
be closely monitored. 

Enhanced greenhouse effect
The increased concentration of greenhouse gases in the 
atmosphere drives global warming through the enhanced 
greenhouse effect. Increased levels of carbon dioxide 
(CO

2
) have contributed most to the enhanced greenhouse 

effect, while methane (CH
4
), chloro  uorocarbons (CFCs) 

and nitrous oxide (N
2
O) contribute most of the remainder 

(Houghton et al. 2001). Water vapour contributes indirectly 
to the enhanced greenhouse effect, because atmospheric 
water vapour concentration increases as temperatures 
increase (Dai 2006).
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Figure 3.7  Queensland annual temperature anomalies (differences from the 1961–90 average)
Source: BoM
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Atmospheric greenhouse gas 
concentrations since 2003
Figure 3.8 shows the trends in atmospheric greenhouse 
gas concentrations measured at the Cape Grim Baseline 
Air Pollution Station in Tasmania. Greenhouse gas 
concentrations measured at Cape Grim will differ slightly 
from the average global values reported by NOAA 
(2006). (Trends in CFC concentrations are discussed in 
‘Stratospheric ozone depletion’, page 62.) 

Carbon dioxide concentrations continue to increase, 
driven primarily by combustion of coal, oil and gas. Annual 
average carbon dioxide concentrations increased from 
371 ppm in 2002 to 377 ppm in 2005, an increase of 1.6%.

After several centuries of increases (Etheridge et al. 
1998), atmospheric methane concentrations appear to 
have plateaued. Annual average methane concentrations 
declined slightly, from 1708 parts per billion (ppb) in 2002 
to 1707 ppb in 2005. There is no consensus on why this has 
occurred. Human activities that cause methane emissions 
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Figure 3.8  Concentrations of the greenhouse gases carbon 
dioxide (CO2), methane (CH4) and nitrous oxide (N2O) at the 
Cape Grim Baseline Air Pollution Station, Tasmania
Source: WMO 
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include agriculture (especially rice farming and livestock 
raising), land  lls, biomass burning, mining, and the use of 
coal, oil and gas. Natural wetlands contribute signi  cantly 
to methane emissions, and recent research suggests 
that terrestrial forests may also be a signi  cant source of 
methane emissions (Keppler et al. 2006). Possible reasons 
for the current methane stabilisation include a reduction in 
emissions from the production and distribution of natural 
gas, increased recovery of land  ll methane, or changes in 
agricultural practices (AGO 2005). Increasing atmospheric 
NO

X
 concentrations may also act to destroy methane high 

in the atmosphere (Schneider 2006).

Nitrous oxide concentrations continue to rise. Annual 
average nitrous oxide concentrations increased from 
317 ppb in 2002 to 319 ppb in 2005, an increase of 0.8%. 
Nitrous oxide is produced naturally by bacterial breakdown 
of nitrogen in soils and oceans, but human agricultural 
management practices (especially the use of fertilisers) and 
fossil fuel combustion have led to increasing atmospheric 
concentrations. The causes of the year-to-year  uctuations 
in the concentration of this long-lived greenhouse gas are 
not well understood (Houghton et al. 2001).

Queensland greenhouse gas emissions
Globally, greenhouse gas emissions result primarily from 
the burning of fossil fuels, while lesser contributions result 
from deforestation and other land use changes (Houghton 
et al. 2001). Queensland’s greenhouse gas emissions 
are similarly in  uenced by a historical reliance on 
energy derived from fossil fuels, a transportation system 
orientated towards motor vehicles, and an expanding 
economy with signi  cant industrial and rural sectors.

The Australian Greenhouse Of  ce publication Queensland 
Greenhouse Gas Inventory 2004 (AGO 2006b) reported 
estimates of greenhouse gas emissions for the period 1990 
to 2004, and was prepared according to the international 
rules and procedures applicable to Australia’s Kyoto 
Protocol emissions target. This report contained the  rst 
consistent annual time-series of Queensland greenhouse 
gas emissions reported by the AGO. 

Queensland per capita greenhouse gas emissions are 
among the highest in the world, at approximately 41.3 
tonnes CO

2
-e per person per year (EPA 2006; Turton 2004). 

The Queensland Government has stated a commitment to 
reducing greenhouse gas emission levels and has initiated 
projects and implemented policies to this end (see 
Response). Future trends in Queensland greenhouse gas 
emissions as reported by the AGO will, over time, indicate 
whether these projects and policies are succeeding. 

Queensland greenhouse gas emission sectors 
and trends

Queensland’s net greenhouse gas emissions in 2004 
were 158.5 Mt CO

2
-e, representing approximately 28% of 

Australia’s net emissions, and approximately 0.4% of 
global emissions. Queensland emissions for 1999 were 
reported in State of the Environment Queensland 2003, 
and the 2004 emissions represent an increase of 4.9% on 
1999 levels (AGO 2006b). Table 3.1 and Figure 3.9 show the 
level, trend and sectoral composition of these emissions.

Considerable year-to-year variability exists in the emissions 
from land use, land use change and forestry (LULUCF), but 
it is clear that emissions have declined signi  cantly since 
1990, and continued to decline from 1999 to 2004. It is not 
clear how much of this reduction occurred as the result of 
the introduction of the Vegetation Management Act 1999 
(Qld) and how much would have occurred in any case 
under the pre-1999 legislative framework. 

Further LULUCF emissions reductions are expected as a 
direct result of the introduction of amendments to the 
Vegetation Management Act, which phased out broadscale 
clearing of remnant vegetation by December 2006. The 
Australian Greenhouse Of  ce estimates that, under the 
new regulatory environment, emissions from regrowth 
clearing, fodder harvesting, thinning of encroaching tree 
cover and other land clearing exemptions in Queensland 
will be approximately 22.5 Mt CO

2
-e per year during the 2008 

to 2012 Kyoto target period (AGO 2006b). This represents a 
reduction in emissions from land use change activities of 20 
Mt CO

2
-e per year compared with 1995–2002 emissions.
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Figure 3.9  Greenhouse gas emissions from major 
Queensland sectors (net carbon dioxide equivalents), 
1990–2004
Source: AGO 2006b
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Sectors/key 
subsectors

Queensland emissions
(million tonnes CO2

-e)
Percentage 

change 1999 
to 2004

1999 2004

Energy 73.7 90.3 +22.7

Stationary energy 51.3 64.8 +26.3

Transport 15.1 18.1 +19.9

Fugitive emissions 7.3 7.4 +1.4

Industrial processes 3.5 5.1 +45.7

Agriculture 29.0 28.9 –0.3

Livestock 24.5 23.9 –2.4

Other agriculture 4.5 5.0 +11.1

Land use, land use 
change and forestry 40.9 30.2 –26.2

Waste 4.1 4.0 –2.4

Total 151.1 158.5 +4.9

Source: AGO 2006b

Table 3.1  Queensland greenhouse gas emissions, 1999 
and 2004. For consistency, both the 1999 and 2004 data 
are taken from AGO 2006b. 

Response
International and national 
responses
United Nations Framework 
Convention on Climate Change 
The United Nations Framework Convention on Climate 
Change (UNFCCC) sets an overall framework for 
intergovernmental efforts to tackle the challenge posed 
by climate change. It recognises that the climate system 
is a shared resource whose stability can be affected by 
industrial and other emissions of carbon dioxide and other 
greenhouse gases. The Convention enjoys near universal 
membership, 191 countries currently having rati  ed it.

Under the Convention, governments: 

• gather and share information on greenhouse gas 
emissions, national policies and best practices; 

• formulate national strategies for addressing greenhouse 
gas emissions and adapting to expected impacts, 
including the provision of  nancial and technological 
support to developing countries; and 

• cooperate in preparing for adaptation to the impacts of 
climate change. 

Australia rati  ed the Convention in December 1992, and 
was one of the  rst countries to do so. The Convention 
entered into force in 1994 after a requisite 50 countries 
had rati  ed it. There are now 191 Parties to the UNFCCC, 
almost all of the members of the United Nations. Parties 
to the Convention have agreed to work towards achieving 
the Convention’s ultimate aim of stabilising ‘greenhouse 
gas concentrations in the atmosphere at a level that would 
prevent dangerous anthropogenic interference with the 
climate system’. In December 2005, Australia submitted 
its Fourth National Communication on Climate Change 
under the UNFCCC, providing a comprehensive progress 
update on implementation of the country’s international 
obligations to deal with climate change.

Kyoto Protocol
The Kyoto Protocol builds on the UNFCCC, setting legally 
binding targets and timetables for cutting the greenhouse 
gas emissions of industrialised countries. The text of the 
Kyoto Protocol was adopted unanimously in 1997, and 
entered into force on 16 February 2005. 

The Protocol’s major feature is that it has mandatory 
greenhouse gas emissions targets for the world’s leading 
economies which have accepted it. These targets range 
from –8% to +10% of the countries’ individual 1990 
emissions levels ‘with a view to reducing their overall 
emissions of such gases by at least 5 per cent below 
existing 1990 levels in the commitment period 2008 
to 2012’. Future mandatory targets are expected to be 
established for ‘commitment periods’ after 2012.

Australia signed the Kyoto Protocol in 1997 but it was not 
rati  ed by the succeeding Australian Government (AGO 
2007). The instrument of rati  cation was  nally signed in 
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December 2007, with the rati  cation taking effect in March 
2008. The Australian Government remains committed to 
meeting its emissions target agreed in the Kyoto Protocol 
negotiations of 108% of net 1990 emissions levels over 
the period 2008–12. Current analysis projects Australia’s 
greenhouse gas emissions to be 109% of net 1990 
emissions for the commitment period (AGO 2006c).

Intergovernmental Panel on 
Climate Change
The Intergovernmental Panel on Climate Change (IPCC) 
is an international panel of scientists and researchers 
established in 1988 by the World Meteorological 
Organization and the United Nations Environment 
Programme to assess available information on climate 
change, its impacts and management options, as well as to 
act as an advisory body on these matters to the Conference 
of Parties to the UNFCCC (Houghton et al. 2001). 

The IPCC produces a series of assessment reports, 
the preparation and review of which involve hundreds 
of scientists from many countries over several years 
(Houghton et al. 2001). Because of such scrutiny in the 
development process these reports are acknowledged by 
governments around the world, including the Australian 
Government, as an authoritative source of advice on 
climate change science.

The IPCC is currently  nalising its Fourth Assessment 
Report (AR4). Components of AR4 are being released 
throughout 2007 and provide comprehensive, up-to-date 
information about climate change causes, impacts and 
possible response measures based on the latest scienti  c, 
technical and socioeconomic literature (IPCC 2006). The 
 rst AR4 document released, Climate Change 2007: The 

Physical Science Basis. Summary for Policymakers (IPCC 
2007) reports that research now shows that it is ‘very likely’ 
(with a probability of over 90%) that human activities 
have contributed to global warming. It also notes that 
‘discernible human in  uences now extend to other aspects 
of climate, including ocean warming, continental-average 
temperatures, temperature extremes and wind patterns’.

Council of Australian 
Governments actions
The Council of Australian Governments (COAG), the peak 
jurisdictional forum in Australia, is taking action to tackle 
climate change, agreeing to adopt a national Climate 
Change Plan of Action. This outlines an approach focusing 
both on reducing greenhouse emissions and responding to 
the environmental, social and economic impacts that may 
result from climate change. A high-level interjurisdictional 
Climate Change Group has been established to oversee 
implementation of the plan’s recommendations. One such 
recommendation has led to the development of a National 
Climate Change Adaptation Framework to better prepare 
Australia for the inevitable impacts of climate change and 
to provide business with an informed and more certain 
environment for investment decisions. 

COAG Ministerial Councils are also considering climate 
change implications with regard to their own agendas. 
Two key examples are the development of the National 
Biodiversity and Climate Action Plan 2004–2007, and 
the National Agriculture and Climate Change Action Plan 
2006–2009.

Council for the Australian Federation
On 9 February 2007, the Queensland Premier and the 
premiers and chief ministers of the other state and territory 
governments signed the Declaration on Climate Change, 
paving the way for an enduring national response. The 
Declaration is supported by a series of high-priority actions 
that include:

• beginning to implement a national emissions 
trading scheme;

• strengthening standards and ensuring consistent 
accreditation for the GreenPower national accreditation 
program and emission offsets;

• accelerating the National Framework on Energy Ef  ciency;

• developing a national mandatory energy ef  ciency system;

• exploring incentives for the take-up of decentralised 
renewables; and

• promoting the adoption of new technologies.

Queensland responses
State greenhouse gas emissions 
reduction target
In April 2007 the Premier announced that Queensland 
would play its part in meeting a national greenhouse gas 
emissions target of 60% below 2000 levels by 2050. This 
action commits the Queensland Government to ensuring 
the long-term prosperity of the state.

ClimateSmart 2050 
ClimateSmart 2050 outlines a diverse range of short-, 
medium- and long-term actions that the Queensland 
Government is committed to delivering now to make 
a real difference for future generations. This policy 
contains a long-term strategy of reducing Queensland’s 
greenhouse gas emissions from fossil fuel consumption 
by moving towards a low-carbon future based on the 
development and deployment of clean coal technologies. 
The Queensland Climate Change Fund and the Queensland 
Renewable Energy Fund have been established to support 
future climate change initiatives and emerging renewable 
energy sources such as geothermal and solar thermal 
technologies respectively. Key initiatives of ClimateSmart 
2050 include:

• a $300 million Queensland Climate Change Fund to 
provide an ongoing annual funding source for future 
climate change initiatives;

• a $50 million Renewable Energy Fund to 
provide support for the development of emerging 
renewable technologies; 
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• setting a renewable and low-emission energy target of 
10% by 2020;

• increasing the existing 13% Gas Scheme target to 
18% by 2020;

• a $55 million Smart Energy Savings Program to help 
business become more energy-ef  cient; 

• ClimateSmart Homes rebates to help people living in 
remote areas install energy-ef  cient and greenhouse-
friendly products;

• introducing new planning standards for commercial 
buildings by 2010;

• phasing out electric hot water systems from existing 
homes from 2010; and

• making all Queensland Government of  ce buildings 
carbon-neutral by 2020.

ClimateSmart Adaptation action plan
In June 2007, ClimateSmart Adaptation 2007–12: an 
action plan for managing the impacts of climate change, 
a major initiative in the Queensland Government’s 
ClimateSmart 2050 strategy, was released. As the climate 
changes, we need to change or adapt to it—this is the 
focus of ClimateSmart Adaptation. Under the plan, the 
Queensland Government will implement a wide range 
of climate adaptation actions in a number of priority 
sectors, including water planning and services, agriculture, 
human settlements, natural environment and landscapes, 
emergency services and human health, tourism, business 
and industry, and  nance and insurance. ClimateSmart 
Adaptation is being implemented by the Queensland 
Climate Change Centre of Excellence. 

Establishment of the Office of Climate 
Change 
The Of  ce of Climate Change is leading the development 
of climate change policy and programs that are based on 
the best available science and information. The Of  ce 
comprises the expertise of the Queensland Climate 
Change Centre of Excellence and speci  c climate change 
policy functions. It has commenced a program of climate 
change policy development, program implementation and 
scienti  c work. This includes:

• coordinating the implementation of ClimateSmart 2050, 
Queensland’s climate change strategy 2007 and its 24 
initiatives;

• analysing Queensland’s greenhouse gas emissions 
projections out to 2050 and developing policy 
recommendations for achieving further cuts to our 
emissions pro  le;

• administering the $300M Queensland Climate Change 
Fund, which will provide approximately $20M per year 
for future climate change initiatives;

• coordinating the implementation of ClimateSmart 
Adaptation 2007-12, an action plan for preparing 
Queensland communities and industries for the impacts 
of climate change, and its 62 actions;

• facilitating Queensland’s input into Professor Ross 
Garnaut’s analysis of the likely impacts of climate 
change on Australia’s economy, environment and 

resources, and his assessment of the costs and bene  ts 
of various possible policy interventions; and

• managing a research project to determine whether 
cloud seeding is able to increase rainfall in south-east 
Queensland and its potential to increase water storage 
in Wivenhoe and Somerset dams.

Queensland Government Climate 
Change Summit 
On 25–26 July 2006, the Queensland Government 
hosted a summit to critically review the issue of climate 
change. This provided a platform for industry, government 
and community representatives to discuss climate 
change in Queensland, including  nding methods of 
tackling greenhouse gas emissions and ways to meet 
the challenges posed by climate change, such as water 
shortages. An on-line survey was also available to the 
public to put forward ideas on reducing greenhouse 
emissions and adapting to climate change. Key outcomes 
of the summit included the implementation of a Biodiesel 
Industry Action Plan and the allocation of $300 million 
from the $1 billion Queensland Future Growth Fund to 
support further development of clean coal technology. 

Vegetation Management Act
In accordance with the Vegetation Management Act 1999, 
the government stopped broadscale land clearing of native 
vegetation on 1 January 2007. As a result, it is estimated 
that up to 20 million tonnes of greenhouse gas emissions 
were saved from entering the atmosphere. This landmark 
Queensland initiative is largely responsible for assisting 
Australia to meet its Kyoto targets. Many local governments 
also protect and manage vegetation through planning 
scheme mechanisms and local laws.
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Key findings 
• Atmospheric concentrations of ozone depleting 

substances have decreased as a result of the 
effectiveness of the Montreal Protocol.

• The global (60°S–60°N) ozone concentration is 
projected to return to pre-1980 levels by around the 
middle of the 21st century.

• Antarctic ozone levels are projected to return to pre-
1980 levels around 2060–75, which is 10–25 years later 
than previously estimated.

• The long time lag between emission of ozone depleting 
substances and the recovery of stratospheric ozone 
implies a continuing risk to human health and the 
environment from ongoing exposure to elevated levels 
of UV-B radiation.

• Queensland people will continue to experience 
increased rates of skin cancer arising from increased 
levels of UV radiation until about 2060, because of the 
long lag time between exposure and cancer formation.

• Ozone recovery is strongly coupled to climate change 
processes through the in  uence of increasing 
concentrations of greenhouse gases.

Indicator Status of indicator

Stratospheric ozone 
concentrations and 
trends

Signi  cant stratospheric ozone depletion still 
occurs over Antarctica during spring each year.

Stratospheric ozone depletion has stabilised 
since a signi  cant decrease in the concentration 
of ozone depleting substances in the 1980s and 
1990s. Substantial recovery of the ozone layer is 
expected by 2050 in mid-latitudes and by 2075 
in high latitudes (polar regions).

The production and consumption of major 
ozone depleting substances, with the exception 
of hydrochloro  uorocarbons, have been phased 
out in Australia. Commonwealth Regulations 
have replaced state and territory legislation for 
managing ozone depleting substances.

Information quality is very good; accurate and 
comprehensive measurements of stratospheric 
ozone are available from multiple sources.

Recovery and 
destruction of 
ozone depleting 
substances

The phasing-out of ozone depleting substances 
is progressing well in response to the Montreal 
Protocol and other associated national actions 
to phase out such substances and replace them 
with less harmful substitutes.

There has been a downward trend in the 
concentration of ozone depleting substances 
since they reached peak levels in the late 1990s.

The Australian Government is responsible 
for the regulation of the use, recovery and 
destruction of ozone depleting substances. 
Since regulation commenced, Australia has 
collected over 3000 tonnes of ozone depleting 
substances, which have been recycled, stored 
or destroyed. 

Data accuracy is very good due to statutory 
requirements. 

Level of UV-B 
radiation at the 
Earth’s surface

Elevated levels of solar UV-B radiation at ground 
level continue to pose a signi  cant health risk 
in Queensland.

The trend in UV radiation is unclear. Although 
stratospheric ozone depletion appears to have 
stabilised, observations show that ground-level 
UV-B radiation has not yet decreased.

The Bureau of Meteorology issues a UV index 
forecast every day to provide information 
about the risk of overexposure to high levels of 
UV radiation. 

Accurate data are available from New Zealand 
and these data can be used as an indicator of 
conditions in Queensland. In the absence of 
speci  c Australian data, information quality is 
rated as moderate.
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Importance 
Ozone is a naturally occurring gas that is a minor 
component of the Earth’s atmosphere; unlike carbon 
dioxide, it is not uniformly mixed throughout the 
atmospheric column. The highest concentration of ozone 
is in the stratosphere, which forms the upper part of the 
atmosphere and lies about 10–50 km above the Earth’s 
surface. Approximately 90% of ozone is concentrated 
in a thin layer between 10 km and 17 km above the 
Earth’s surface. Ozone also occurs as a pollutant in the 
troposphere. Ozone levels are expressed in Dobson Units 
(DU), and the average amount of ozone in the atmosphere 
is about 300 DU.

Stratospheric ozone is an important determinant of the 
thermal structure of the stratosphere through absorption 
of solar radiation. Ozone has the capacity to strongly 
absorb short wavelengths of incoming solar radiation and 
thus provides a protective blanket that shields the Earth’s 
surface from the damaging effects of short-wave radiation 
from the sun. Exposure to excessive amounts of short-wave 
ultraviolet (UV) radiation, such as UV-B, is harmful to most 
forms of life, although humans (and most animals) require 
small amounts of UV-B for the production of vitamin D. 
Consequently, the ozone layer plays an important part in 
the ecological framework for life on the Earth’s surface. 

The ozone layer began forming some two billion years 
ago when marine organisms began producing oxygen 
via photosynthesis. Ozone is formed by UV-catalysed 
photochemical reactions between oxygen molecules in 
the stratosphere, particularly in the tropics, where intense 
UV light drives chemical decomposition to produce large 
amounts of ozone. Stratospheric ozone is being continually 
formed and destroyed as part of the natural cycle. 

The natural balance of ozone production and depletion 
has been disturbed by the emission of synthetic chemical 
compounds, called ozone depleting substances (ODSs), 
such as chloro  uorocarbons (CFCs), halons, methyl 
bromide and hydrochloro  uorocarbons (HCFCs). These 
compounds were used in a variety of industrial and 
domestic applications such as refrigeration and as 
propellants in aerosol spray cans. Ozone depletion 
is effected by chemical reactions involving various 
compounds of chlorine and bromine. These compounds 
are produced in the stratosphere as a result of the catalytic 
breakdown of ODSs by ultraviolet light.

As a consequence of the damage to the ozone layer, 
incidental exposure to UV-B radiation has increased in 
Australia, resulting in potentially signi  cant impacts 
on human health, the health of terrestrial and marine 
ecosystems, agricultural productivity and the durability 
of materials. Increased exposure to UV radiation increases 
the risk of skin cancers, especially aggressive forms such 
as melanomas. Skin cancers appear long after sustained 
UV exposure and current modelling estimates that skin 
cancer rates will continue to rise through to 2060, because 
of the rapid depletion of ozone that began in the 1980s.

The depletion of stratospheric ozone caused by the 
release of synthetic ozone depleting substances has 
resulted in changes in the global atmospheric circulation. 

Antarctic ozone depletion and the interaction of increasing 
concentrations of greenhouse gases have strengthened 
the Antarctic polar vortex in recent decades, resulting in 
signi  cant changes in the atmospheric circulation pattern 
of the Southern Hemisphere (Thompson and Solomon 
2002). These changes have far-reaching implications for 
surface climate in the Australian region, both on land and 
in the marine environment (Syktus 2005; Cai 2006; Cai 
and Cowan 2007). 

Changes in climate arising from the accumulation of 
greenhouse gases in the atmosphere have resulted 
in a cooling of the stratosphere. This, in turn, creates 
meteorological conditions conducive to further destruction 
of ozone in both the Arctic and Antarctic regions, thus 
in  uencing the timing and extent of ozone recovery 
in different regions. Model simulations suggest that 
increased concentrations of greenhouse gases may delay 
the return of global column ozone to pre-1980 values by up 
to 15 years.

Since the previous reporting period, a number of 
comprehensive reports documenting ozone depletion 
and related impacts have been released. The Scienti  c 
Assessment of Ozone Depletion: 2006, prepared during 
2005–06 by the Scienti  c Assessment Panel of the 
UN Montreal Protocol on Substances that Deplete the 
Ozone Layer and released in early 2007, is the most 
comprehensive assessment of the current state of 
scienti  c understanding of the issue (WMO 2007). This 
report, a substantial update of the 2002 report (WMO 
2003), includes two new chapters considering the impact 
of climate change on ozone depletion. In 2005 the 
Intergovernmental Panel on Climate Change (IPCC) and 
the Technology and Economic Assessment Panel (TEAP) 
released the IPCC/TEAP Special Report on Safeguarding 
the Ozone Layer and the Global Climate System: Issues 
Related to Hydro  uorocarbons and Per  uorocarbons 
(IPCC and TEAP 2005) to provide a balanced scienti  c, 
technical and policy-relevant report describing the impact 
of alternatives to ozone depleting substances on the global 
climate system. 

The presence of long-lived atmospheric pollutants such as 
chloro  uorocarbons and halons means that stratospheric 
ozone depletion will, for several decades at least, continue 
to have a negative impact on human health and contribute 
to other environmental problems related to the existing 
high levels of ultraviolet radiation in Australia. In 2003, 
the Commonwealth Government extended its ozone-
protection legislation and created a single national system 
for managing ozone depleting substances and their 
synthetic replacements that act as greenhouse gases. 
The Regulations under the Ozone Protection and Synthetic 
Greenhouse Gas Management Act 1989 commenced in 
2005 and 2006 and Australia is an active member of the 
international community working on the protection of the 
ozone layer. 

The depletion of stratospheric ozone has important 
implications for our regional climate, and thereby for 
human health, agriculture and biodiversity. Continued 
monitoring and actions to protect the condition of the 
ozone layer remain important issues.
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Pressure and condition
The current status, historical trends and future projections 
of the ozone layer, ozone depleting substances, UV 
radiation and their interactions with climate change are 
described below.

The ozone layer
Ozone gas is produced naturally in the stratosphere by 
chemical reactions involving oxygen molecules and UV 
radiation. Ozone production predominantly takes place 
in the tropics; however, stratospheric winds transport 
the ozone-rich tropical air toward the poles, resulting 
in increased concentrations in high latitudes. Ozone 
production is balanced by natural processes that destroy 
ozone, and the distribution is controlled by atmospheric 
air motion. The total amount of ozone in the stratosphere 
is controlled by different natural and human-induced 
processes such as solar variability, volcanic aerosols, 
changes in atmospheric dynamics, and increasing 
concentrations of chlorine and bromine. Ozone destruction 
is accelerated by the presence of free radicals, such as 
hydroxyl (OH), nitric oxide (NO), atomic chlorine (Cl) and 
atomic bromine (Br). In recent decades stratospheric 
ozone has been declining, mostly because of signi  cant 
emissions and subsequent atmospheric accumulation 
of CFCs and similar chlorinated and brominated organic 
molecules, which have caused an increase in the 
concentration of ozone depleting catalysts above the 
natural background. 

Since the late 1970s ozone levels have declined, especially 
over polar areas and in particular over the Antarctic 
continent. Data collected in the upper atmosphere have 
shown that there has been a general thinning of the ozone 
layer over most of the globe since the 1980s. In addition 
to this general thinning, more dramatic ozone depletion 
occurs over Antarctica each spring when the ‘ozone hole’ 
forms (Solomon et al. 2005). This damage is due not 
only to the abundance of ozone depleting substances in 
the stratosphere but also to the special meteorological 
conditions over Antarctica which facilitate the destruction 
of ozone. 

More than two decades have passed since the 
 rst observation of the large seasonal depletion of 

stratospheric ozone over Antarctica (Farman et al. 1985). 
Since then, polar and mid-latitude ozone losses have 
been well documented, and the dominant role of halogen 
chemistry in causing the observed depletion has been 
demonstrated (Newman and Rex 2007). A worldwide 
network of ozone observation stations has documented 
continuing ozone reductions over many areas of the globe. 
In particular, the observation of extensive ozone depletion 
over the Southern Hemisphere polar area has been the 
focus of intense public and scienti  c attention during the 
past few decades (WMO 2003, 2007).

Analysis of global ozone data for the period 1964–2000 
(Fioletov et al. 2002) has shown that globally averaged 
total ozone started to decrease around 1980. The 
strongest depletion of ozone occurred from 1980 to 
1993, when ozone levels dropped to about 5% below the 

1964–80 average value. Global ozone depletion has since 
stabilised, and the global mean total column ozone values 
for the period 2002–05 were 3.5% below the 1964–80 
average values. These values are similar to 1998–2001 
values, thereby indicating that global ozone is no longer 
decreasing. The mid-latitude atmospheric total column 
ozone values for the period 2002–05 were approximately 
3% and 6% below pre-1980 values in the Northern and 
Southern Hemispheres, respectively. In contrast, total 
column ozone over the tropics (25°S–25°N) during the 
same period did not change signi  cantly (Chipper  eld and 
Fioletov 2007). The behaviour of column ozone in the two 
hemispheres during the 1990s was different. The Northern 
Hemisphere ozone level reached a minimum in 1993, 
then increased. The Southern Hemisphere experienced a 
continuing decrease through the late 1990s, followed by 
recent stabilisation. In summary, observations combined 
with modelling studies indicate that the depletion of ozone 
in extra-polar (60°S–60°N) regions has stabilised and 
there has been no further decline in recent years (Newman 
and Rex 2007). The stabilisation of ozone levels is related 
to the near-constant level of ozone depleting substances 
during this period.

The ozone concentration in the mid-latitudes is strongly 
affected by mixing between mid-latitude air masses and 
ozone-depleted polar air masses. The contribution of polar 
ozone depletion to mid-latitude ozone depletion has been 
signi  cant: the contribution is estimated to be one-half 
in the Southern Hemisphere and about one-third in the 
Northern Hemisphere (Newman and Rex 2007). 

Ozone data collected from various sites in the Australian 
region are generally consistent with the global data: (i) 
ozone depletion increases toward higher latitudes; and (ii) 
depletion was signi  cant throughout the 1980s and 1990s, 
but ozone levels have recently stabilised. Data collected by 
the Bureau of Meteorology (Table 3.2) indicate that there 
has been 3–7% depletion over the Australian continent; 
however, levels have now stabilised and there has been a 
slight increase in ozone in lower latitudes.

Severe ozone depletion was  rst observed over Antarctica 
in the early 1980s. Each year much of the stratospheric 
ozone above Antarctica is destroyed during the period 
August to October, creating the ozone hole. The extensive 
depletion of the ozone layer in the upper troposphere 
and lower stratosphere in this region reached record 
levels in recent decades. Ozone depletion over the 
Antarctic continent is very severe and is caused by 
chlorine and bromine gases in the stratosphere, in a 
seasonally recurring process that takes place in the unique 
meteorological conditions associated with the very cold 
polar vortex. The springtime ozone depletion caused by 
halogens above Antarctica has been signi  cant throughout 
the past decade, ozone levels being reduced to between 
40% and 55% below pre-1980 levels, with short periods in 
which 70% of ozone was destroyed (Figure 3.10). At some 
altitudes ozone destruction is almost total (Solomon et al. 
2005, 2007). 

In 2006 the size of the hole in the Antarctic ozone layer 
was the largest on record, reaching an average area of 
27.4 million km² (more than three times the size of the 
Australian continent). The ozone mass de  cit averaged 
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over the entire ozone hole period (from 19 July to 1 
December 2006) was the most severe since 1979. During 
the period 2002–06, however, the average ozone mass 
de  cit was signi  cantly lower than in the 1990s. The 
extensive depletion that occurred in 2006 was caused by 
the continuing abundance of ozone destroying substances 
in the polar atmosphere combined with a very cold 
stratospheric winter. In contrast, the 2002 ozone mass 
de  cit was one of the lowest since the 1980s, because of 
polar stratospheric warming. This clearly demonstrates 
that observed ozone changes are caused by both chemical 
and dynamic factors.

Arctic ozone loss in any given year depends strongly on 
the prevailing meteorological conditions. Arctic ozone 
has been depleted by up to 30% in recent years because 
of cold atmospheric conditions. However, the losses 
observed in warm years have been very limited. 

During the past few years, variations in the concentration 
of stratospheric ozone over much of the polar and extra-
polar (60°S–60°N) regions have largely been due to 
variations in meteorological conditions, given that the 
abundance of ozone depleting gases has been near-
constant over this period. In polar regions, springtime 

ozone depletion continues to be severe, particularly 
during cold stratospheric winters over the Antarctic. Ozone 
abundance in the extra-polar regions has not declined 
further in recent years. 

The 2006 Scienti  c Assessment of Ozone Depletion (WMO 
2007) reported that during the period 1992–2005 chemical 
ozone loss in the Arctic and Antarctic was controlled by 
the extent of chlorine activation, which is in  uenced by 
polar stratospheric clouds and thus very low temperatures. 
Column ozone loss over Antarctica was almost complete, 
whereas loss over the Arctic was much less extensive 
because stratospheric temperatures over Antarctica are 
lower than those over the Arctic. Chemical ozone depletion 
over the Arctic is currently not total, whereas ozone loss 
over Antarctica at times can be almost complete. Global 
ozone recovery is expected to follow decreases in the 
loading of ozone depleting substances in the stratosphere. 
However, other factors such as the emission of greenhouse 
gases (carbon dioxide, methane and nitrous oxide) are 
contributing to the ongoing depletion of ozone (Bodeker 
and Waugh 2007).

Current projections are that global (60°S–60°N) ozone will 
return to pre-1980 levels by the middle of the 21st century 
(Chipper  eld and Fioletov 2007). The expected delay in 
the recovery is primarily the result of revised estimates 
of the amount of CFCs contained in equipment such as 
refrigerators, and also the result of higher estimates 
of the future production of the CFC substitute, HCFC, 
which, although more ozone-friendly, still destroys ozone 
and is also a powerful greenhouse gas. The increasing 
concentration of greenhouse gases in the atmosphere 
is causing increased absorption of outgoing long-wave 
radiation in the troposphere, resulting in a warming of 
the Earth’s surface and troposphere, and cooling of the 
stratosphere. Model simulations suggest that the cooling 
of the stratosphere could delay ozone recovery (Newman 
and Rex 2007).

Figure 3.10  Average October ozone levels at the Halley station (in Antarctica) between 1955 
and 2006. The thick line represents October values; dots represent the seasonal variation 
of ozone concentration for the months from August to April 
Source: BAS 2007

150

200

250

300

350

400

100

1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

To
ta

l o
zo

ne
 (D

ob
so

n 
U

ni
ts

)

Year

Location
Ozone amount

1964–80 1990–99 2000–04

Darwin (12°S) 251 253

Brisbane (28°S) 282 274 –2.8% 273
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Source: Australia State of the Environment 2006 website

Table 3.2  Total column ozone for the summer period 
(December to February, in Dobson Units). The relative 
change in ozone levels is the 1990–99 average relative 
to the 1964–80 average.
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The annual occurrence of the Antarctic ozone hole is 
projected to continue for decades. Ozone recovery in 
this region is projected to reach pre-1980 levels around 
2060–75 (Newman and Rex 2007), which is some 10–25 
years later than previously estimated (WMO 2003). The 
revised estimate is the result of improved understanding of 
polar atmospheric motion and how this in  uences the time 
evolution of ozone depleting substances in these regions. In 
addition, the strengthening of the Antarctic vortex in recent 
years has created meteorological conditions conducive to 
the formation of very cold air, which is known to accelerate 
catalytic reactions leading to chemical ozone loss. Although 
it is estimated that ozone depleting substances have 
reached peak levels in the Antarctic stratosphere, these 
substances nonetheless have long lifetimes.

The recent WMO (2007) assessment estimated that polar 
ozone depletion will remain high, although variable, in the 
coming decades. Furthermore, the Antarctic ozone hole is not 
projected to decrease signi  cantly for the next two decades. 
High ozone loss is also projected to continue in cold Arctic 
winters over the next 15 years (Newman and Rex 2007).

Monitoring studies have con  rmed that the phasing-out 
of ozone depleting substances has led to a decline in the 
atmospheric concentration of these chemicals from the 
peak values reached in 1992–94,  rst in the troposphere, 
and now in the stratosphere (Clerbaux and Cunnold 2007). 
Therefore it is unlikely that total ozone concentration 
averaged over the region 60°S–60°N will decrease 
further. The observed decline in the abundance of ozone 
depleting substances clearly re  ects the success of the 
Montreal Protocol and its Amendments and Adjustments. 
The history, trends and expected recovery times for 
stratospheric ozone are summarised in Table 3.3.

Ozone depleting substances
In recent decades, stratospheric ozone concentrations 
have been depleted by gases containing the halogens 
chlorine and bromine. Although halogen gases occur 
naturally, their concentration has increased substantially 
because of emissions from anthropogenic activities 
throughout the latter half of the 20th century. Emissions 
have arisen from equipment containing halogen source 
gases (throughout the entire life cycle of development, 
production, use, maintenance, repair and end-of-life 
disposal), evaporation and leakage from banks, and 
intentional releases. Halogen source gases are widely 
used in industrial, agricultural and domestic applications. 
More than 100 compounds are now classi  ed as ‘ozone 
depleting’; the most common are chloro  uorocarbons, 
hydrochloro  uorocarbons, halons, methyl bromide and 
chlorinated solvents (such as methyl chloroform and 
carbon tetrachloride). 

Source gases that contain carbon, chlorine and  uorine 
are called chloro  uorocarbons (CFCs). CFCs, carbon 
tetrachloride and methyl chloroform have historically 
been the most widely used chlorine-containing gases that 
contribute to ozone depletion. These substances have 
very long atmospheric lifetimes (50–200 years) and have 
been widely used in applications such as refrigeration, 
air conditioning, foam blowing, aerosol propellants and 
cleaning solvents. (For more details, see IPCC and TEAP 
2005; Clerbaux and Cunnold 2007.) 

Halons are another category of halogen source gases that 
contribute to ozone depletion. Halons are halogenated 
hydrocarbon gases that are used in  re extinguishers, 
military hardware, and aircraft engines. Methyl bromide 

Table 3.3  Summary of stratospheric ozone condition and trends

Domain History Current state and trends Recovery Relevant processes

Global Circa 1980 

— depletion commenced 

1980–93

—period of maximum depletion 

—total ozone about 5% lower 
than 1964–80 average

1998–2001

—levels similar to 2002–05 levels

2002–05

—3.5% lower than 1964–80 average

Ozone depletion has stabilised, total ozone 
levels are not expected to decline further

Middle of the 21st 
century

Full recovery may be 
complicated by stratospheric 
cooling caused by increased 
levels of atmospheric CO

2

Polar 

Antarctica

Arctic

1975–95

—rapid decline

Over the past decade:

—40–55% lower than pre-1980 levels

—short periods of depletion reaching 70% 

—total depletion at some altitudes

—ozone depletion has stabilised

2060–75

No decrease in the 
areal extent of the 
ozone hole in the 
next two decades 

Signi  cant depletion occurs 
during very cold stratospheric 
winters

Over the past decade:

—up to 30% depletion during cold winters

—limited depletion during warm winters

Episodes of 
signi  cant loss are 
expected to occur 
during cold winters 
for the next 15 years

Mid-latitudes 1980s to 1990s

—steady decline

2002–05

—3% lower than 1964–80 average 
(Northern Hemisphere)

—6% lower than 1964–80 average 
(Southern Hemisphere)

Ozone depletion has stabilised

Depletion is caused 
substantially by atmospheric 
mixing of ozone-depleted air 
from polar regions

Tropics 1980–2004

—no signi  cant change

Little or no depletion of ozone Atmospheric motion reduces 
residence time so source gases 
undergo little conversion to 
ozone depleting reactive gases
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is a halon that is widely used for agricultural fumigation, 
quarantine and pre-shipment applications.

CFCs are being phased out under Montreal Protocol 
regulations and replaced by more ‘ozone-friendly’ 
hydrochloro  uorocarbons (HCFCs). HCFCs deplete ozone 
but have less impact than CFCs because they have shorter 
atmospheric lifetimes. The production and use of HCFCs 
have been growing strongly during the past decade. As yet 
there is not a more ozone-friendly substitute for halons.

In addition to the halogen source gases, stratospheric 
ozone is in  uenced by a number of other gases. 
For example, methane and nitrous oxide react with 
stratospheric ozone to form water vapour and reactive 
hydrogen and nitrogen oxides, respectively. Their 
abundance has increased as a result of human activities, 
but their overall impact in the stratosphere is much lower 
than that of halogen gases. 

After emission, halogen source gases accumulate in the 
atmosphere and either are naturally removed from the 
air or can participate in chemical conversions. The time 
required to remove or convert source gases varies from one 
year to hundreds of years for most chlorine and bromine 
compounds. Gases with short lifetimes such as HCFCs 
and methyl bromide are, to a large extent, destroyed in 
the troposphere and therefore only a fraction of emissions 
contribute to ozone depletion in the stratosphere. The total 
pool of halogen source gases present in the atmosphere 
depends on the lifetime of the gas and the amount emitted 
into the atmosphere. The total emission of source gases 
over time is a function of annual production and is usually 
in  uenced by the amount of accumulated substances 
stored in ‘banks’. Banks represent the quantity of ozone 
depleting substances contained in existing equipment 
or stockpiles, which has not yet been released to the 
atmosphere. A signi  cant contribution of CFC and HCFC 
emissions has come from banks in recent decades. 

The potential for ozone depleting substances to destroy 
stratospheric ozone is quanti  ed using the Ozone 
Depletion Potential (ODP) concept, which calculates a 
substance’s potential to destroy ozone over its lifetime 
on a ‘per mass’ basis relative to CFC-11, which is de  ned 
as having an ODP of one. The combined potential of all 
ODSs to destroy ozone (Clerbaux and Cunnold 2007) is 
expressed as ‘equivalent effective stratospheric chlorine’. 

The understanding of the chemical processes involved 
in ozone destruction has expanded greatly since the link 
to CFCs was  rst proposed in 1974 (Molina and Rowland 
1974). In 1973 chemists Rowland and Molina began 
studying the impacts of CFCs in the Earth’s atmosphere. 
They discovered that CFC molecules were suf  ciently 
stable to remain in the atmosphere until they reached the 
middle of the stratosphere, where they would (after an 
average of 50–100 years) be broken down by UV radiation, 
releasing chlorine atoms. Rowland and Molina proposed 
that the free chlorine atoms could be expected to cause 
the destruction of large amounts of ozone. They based 
their argument on an analogy with the contemporary work 
of Crutzen, who had shown that nitric oxide (NO) could 
catalyse the destruction of ozone. In 1995 Crutzen, Molina 
and Rowland were awarded the Nobel prize for chemistry 

for their pioneering work on this problem. After publishing 
their paper in 1974, Rowland and Molina testi  ed at a 
hearing before the US House of Representatives, informing 
the House of the possible impacts of ozone depletion on 
human health, marine and terrestrial biota and climate 
(Rowland, pers. comm. 2003). As a result of the hearing, 
signi  cant funding was made available to study various 
aspects of the problem and to con  rm the initial  ndings. 
In 1976 the US National Academy of Sciences released a 
report that con  rmed the scienti  c credibility of the ozone 
depletion hypothesis. Since 1981 the United Nations 
Environment Programme has sponsored a series of 
scienti  c assessments of ozone depletion.

The source gases do not directly deplete ozone. They are 
generally very stable in the troposphere, where they have 
long residence times and form reservoirs for chlorine 
and bromine. The un-reactive source gases enter the 
stratosphere via atmospheric motion and then undergo 
conversion to release highly reactive chlorine and bromine 
atoms, which then participate in further reactions that 
destroy ozone. The key step is the conversion of halogen 
source gases in the stratosphere to reactive halogen 
gases in chemical reactions involving UV radiation. The 
conversion occurs principally in the stratosphere because 
of the increased UV intensity. The chemical destruction 
of ozone may be further accelerated by the presence of 
polar stratospheric clouds, which (i) provide a surface to 
assist the chemical breakdown, and (ii) remove nitric acid 
from the atmosphere, which enables the catalytic cycle of 
ozone destruction to continue. (Nitric acid can remove the 
reactive gases which destroy ozone.)

The principal steps in the depletion of stratospheric ozone 
are illustrated schematically in Figure 3.11.

Motorway at Vulture Street, Brisbane
Photo: Laurence Knight
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As a result of anthropogenic emissions and the 
subsequent accumulation of ozone depleting substances 
in the atmosphere, stratospheric ozone levels have been 
depleted globally, but the most pronounced impact of 
ozone depleting substances is at high latitudes. The 
presence of the ozone hole over Antarctica is caused by the 
atmospheric conditions in that region. First, stratospheric 
polar air has a relatively long residence time (between four 

and seven years), enabling effective conversion of halogen 
source gases to reactive halogen gases which destroy 
ozone. Second, the conversion is aided by the presence 
of polar stratospheric cloud particles made of water, ice, 
or nitric acid. (The formation of polar stratospheric cloud 
is facilitated by the presence of very cold air in the winter 
polar vortex.) Third, when sunlight returns to the polar 
region in spring, the UV radiation rapidly breaks down the 
chlorine gas (Cl

2
) into two chlorine atoms, releasing the 

free chlorine into the surrounding environment. The free 
chlorine can then participate in catalytic reactions that 
destroy ozone molecules. 

The production and depletion of ozone is a complicated 
chemical process with more than 100 distinct chemical 
species involved. Each chlorine atom can destroy up 
to 100 000 ozone molecules before it is removed from 
the atmosphere. Bromine is involved in a second set of 
catalytic reactions with chlorine, leading to severe ozone 
loss. A bromine atom can destroy approximately 60 times 
more ozone molecules per atom than chlorine. However, 
the concentration of bromine in the stratosphere is about 
160 times lower than that of chlorine. The most reactive 
gases that cause ozone depletion are the monoxides of 
both chlorine and bromine. Other reactive gases include 
hydrogen bromide, bromine nitrate, hydrogen chloride 
and chloride nitrate. The aforementioned chlorine 
and bromine compounds act as catalysts in the ozone 
depletion processes, so they can be recycled and initiate 
the destruction process many times before they undergo a 
reaction that breaks the catalytic chain. 

The annual cycle of conversion of ozone depleting 
substances into reactive halogen gases during winter 
and the strong depletion of ozone via catalytic reactions 
during spring is terminated by the increasing temperature 
during late spring and summer. Increasing temperature 
and subsequent weakening of the polar vortex ends the 
solar insolation of air masses, allowing mixing of polar air 
with air from adjacent latitudes. The mixing process dilutes 
the ozone-destroying forms of chlorine, allowing the ozone 
layer to recover, at least until the following spring. 

The reactive halogen gases do not remain in the 
stratosphere inde  nitely but react with gases such 
as methane to form hydrogen chloride, which is then 
circulated into the troposphere and may eventually be 
washed away by rain. Therefore, if the release of ozone 
depleting substances into the stratosphere is limited, the 
ozone layer can be repaired.

The future evolution of the ozone layer depends strongly 
on the production, use and emissions of ozone depleting 
substances. The production and use of ozone depleting 
substances is subject to regulations under the Montreal 
Protocol, which was  rst signed in 1987. Since regulation 
commenced there has been a decrease in the observed 
combined abundance of synthetic ozone depleting 
substances in the troposphere from the peak values 
reached during the period 1992–94. The 2007 WMO Ozone 
Assessment (Clerbaux and Cunnold 2007) reported that by 
2005 the total combined abundance of ozone depleting 
gases in the troposphere had decreased by 9% from 
the former peak values. In particular, the contribution 
from short-lived gases such as methyl bromide, methyl 

Figure 3.11  Principal steps in the depletion of 
stratospheric ozone. Depletion begins with the emission 
of halogen source gases from anthropogenic uses and 
ends when the reactive halogen gases are removed from 
the atmosphere by rain and snow. 
Source: WMO 2007 

Principal steps in the 
depletion of stratospheric ozone

1. Emissions

Halogen source gases are emitted at Earth’s surface by 
human activities and natural processes.

2. Accumulation

Halogen source gases accumulate in the atmosphere and 
are distributed throughout the lower atmosphere by winds 

and other air motions.

4. Conversion

Most halogen source gases are converted in the stratosphere 
to reactive halogen gases in chemical reactions involving 

ultraviolet radiation from the Sun.

5. Chemical reaction

Reactive halogen gases cause chemical depletion of 
stratospheric total ozone over the globe except at

 tropical latitudes.

Polar stratospheric clouds increase 
ozone depletion by reactive halogen 
gases, causing severe ozone loss in 
polar regions in winter and spring.

6. Removal

Air containing reactive halogen gases returns to the 
troposphere and these gases are removed from the air by 

moisture in clouds and rain.

3. Transport

Halogen source gases are transported to the 
stratosphere by air motions.
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chloroform and HCFCs has been substantial. Since the 
1990s the quantity of CFCs consumed has decreased 
strongly as a result of regulation and the application of 
HCFCs as a substitute. However, CFCs, which have very 
long lifetimes in the atmosphere, still accounted for about 
62% of total tropospheric chlorine in 2004. The current 
global emissions of CFCs are approximately 25% of those 
during the period of maximum emissions around 1986 and 
are largely determined by the pattern of historical use. The 
quantity of HCFCs has, however, increased strongly since 
the mid-1990s and accounted for 6% of total tropospheric 
chlorine in 2004, versus 5% of total chlorine in 2000. The 
decline in total chlorine during the period 2000–04 was 
slightly faster than projected in the 2002 WMO Ozone 
Assessment (WMO 2003), which used baseline emission 
scenarios following the 1999 Beijing Amendments. Total 
tropospheric bromine from halons and methyl bromide 
peaked in 1998 and has declined since then, because of 
decreased use of methyl bromide. Bromide from halons is 
still continuing to increase, but at a slower rate.

The observed total combined abundance of ozone 
depleting substances in the stratosphere is also 
decreasing from the peak values of the late 1990s. The 
decline is largely consistent with surface observations 
of ODS emissions and the time lag required for transport 
from the Earth’s surface to the stratosphere. Recent 
observations show that the total chlorine abundance in 
the stratosphere has declined from the 1990s peak, while 
bromine abundance is still increasing and its budget in 
the stratosphere is less well constrained (Clerbaux and 
Cunnold 2007; Dorf et al. 2006). The past and expected 
future abundance of atmospheric halogen gases are 
illustrated in Figure 3.12. 

In summary, the decrease in ozone depleting substances 
is the dominant factor in the expected recovery of the 
ozone layer to pre-1980 levels. The recovery is projected 
to span much of the 21st century and is expected to take 
place later than projected by the 2002 WMO assessment. 
The current best estimate is that, at mid-latitudes, total 
effective chlorine will return to pre-1980 levels by 2050 
and, for the Antarctic, by around 2065. The estimates show 
that the Montreal Protocol is working well, although failure 
to comply with its regulations would delay or could even 
prevent the recovery of the ozone layer. 

UV radiation and its impact 
on human health and the 
environment
The most serious and practical consequence of the 
depletion of the ozone layer has been the increased 
intensity of ultraviolet (UV) radiation reaching the 
Earth’s surface. UV radiation is the portion of the Sun’s 
electromagnetic spectrum having wavelengths longer than 
X-rays and shorter than visible light. Increased exposure 
to UV radiation, particularly the UV-B component, has 
negative impacts on materials, living organisms, and plants 
in both terrestrial and marine ecosystems. Changes in 
UV-B radiation at the Earth’s surface have been measured 
directly and have also been estimated from changes in 
ozone levels. Calculations of UV-B radiation changes using 
a relationship between total atmospheric column ozone 
and total irradiation reaching the Earth’s surface show a 
UV radiation increase of 6–14% since the 1980s at various 
locations distributed over the mid-latitudes to high latitudes 
of both hemispheres (Bais and Lubin 2007). These results 
are supported by satellite measurements of UV irradiance, 
which show signi  cant increases in surface UV-B at latitudes 
greater than 40° in both hemispheres. 

Studies have shown that the average erythemal UV 
radiation (that which causes the sunburning response in 
humans) has increased by up to a few per cent per decade 
between 1979 and 1998. The increased irradiance is due 
to ozone depletion and is observed over a wide range of 
latitudes (WMO 2007). More recently, measurements of 
UV radiation levels (WMO 2007) at several unpolluted 
locations around the globe show a decrease in UV levels 
since the late 1990s. The decrease is in accordance with 
the stabilisation of ozone depletion in mid-latitudes 
in recent decades. It is dif  cult, however, to attribute 
the changes in UV radiation directly to ozone changes, 
because other factors such as changes in clouds and 
aerosols play a part. Even if ozone changes were linear, at 
least 10 to 15 years of measured UV radiation data would 
be required to detect a trend. Surface ultraviolet radiation 
measurements did not begin at some locations until 
the 1990s. 

Figure 3.12  Historical and future estimates of the 
abundance of atmospheric halogen source gases. 
The strong rise in effective stratospheric chlorine values 
in the 20th century has reversed in the past decade and 
is projected to return to pre-1980 values around 2050 
in mid-latitudes. The return to pre-1980 values in polar 
regions is projected to occur around 2065. 
Key: CCl

4
 = carbon tetrachloride; CH

3
CCl

3
 = methyl chloroform; 

CH
3
Br = methyl bromide; CH

3
Cl = methyl chloride.

Source: Modi  ed from WMO 2007

CFCs

Halons

HCFCs

CCI
4

CH
3
CCI

3

CH
3
Br (natural + human sources)

CH
3
CI (natural sources)

1980 level

mid-latitudes

0

1

2

1950 2000 2050 2100

Re
la

ti
ve

 a
m

ou
nt

Year



State of the Environment Queensland 2007

A
tm

os
ph

er
e

70

St
ra

to
sp

he
ri

c 
oz

on
e 

de
pl

et
io

n

In Australia UV radiation is monitored at sites in Melbourne, 
Sydney and Adelaide, but data have been available only 
since the mid-1990s. Long-term measurements of erythemal 
UV index are available from Lauder in New Zealand and 
there is good correlation between available data from 
Australian stations and longer time-series data from New 
Zealand. At Lauder the UV index values show an increase of 
5% per decade during the period 1978–98 and estimates 
for the southern part of Australia show a 10–15% increase 
during the same period. During the period 1998–2004 
the UV index decreased by 1% per year in Australia and 
New Zealand (DEWR 2006), but the decline is larger than 
expected from calculations based on ozone increases. 
However, as mentioned earlier, radiation is in  uenced by 
a number of other factors, such as large-scale biomass 
burning which occurred during the 1998  res in Indonesia.

Modelling experiments have been performed using 
projected ozone levels for the next few decades 
(WMO 2007). The results indicate that UV irradiation is 
currently close to the estimated maximum and is projected 
to return to pre-1980 levels at mid-latitudes between 2040 
and 2070. The return to pre-1980 levels is expected to 
take longer in the southern high latitudes. Climate change 
is in  uencing surface UV radiation through changes in 
cloud cover, aerosol and air pollution in the atmosphere, 
and also surface re  ectivity. The continuing drought and 
low levels of cloud cover in eastern Australia are likely to 
be factors contributing to the relatively high levels of UV 
radiation currently being experienced.

Considerable progress has been made in recent years 
in understanding the impact that ozone depletion and 
increased UV radiation have on various biological, 
geochemical and physical processes. The observed 
increase in UV-B radiation has been linked to adverse 
changes in human health, terrestrial ecosystems, aquatic 
ecosystems, biogeochemical cycling, air quality and the 
durability of materials. The recent UNEP report on the 
environmental effects of ozone depletion (UNEP 2007) has 
documented many aspects of those impacts. 

The adverse impact of increased UV radiation on human 
health has been the subject of considerable research. 
However, UV radiation is also known to have had negative 
impacts on animals and broader ecosystems. For example, 
aquatic organisms such as frogs,  sh and phytoplankton 
are strongly affected by UV-B radiation, particularly in 
polar areas. Recent studies have shown that the growth, 
photosynthesis, protein and pigment content, and 
reproduction of phytoplankton are adversely affected 
by increased doses of UV radiation (UNEP 2007). These 
effects could have wider implications for the global climate 
through changes in the carbon cycle in the oceans and 
the oceans’ capacity to absorb carbon dioxide. Similarly, 
the number of frogs, toads and other amphibians has 
decreased strongly across the world during the past 
decade. The cause of this decrease appears to be a 
complex combination of factors. The recent review of 
literature by Häder et al. (2007) implicates UV radiation as 
one of the contributing factors. 

Agricultural systems have also been adversely affected by 
increased UV radiation. Increased UV irradiance is known to 
decrease both crop yield and quality. In a broader terrestrial 

ecosystem, the effects on plants and aquatic organisms can 
lead to changes in the competitive balance between species 
and, consequently, changes in the species composition of 
the ecosystem (UNEP 2007). Furthermore, the combination 
of changes in UV-B radiation and changes in carbon dioxide 
and water availability arising from climate change can result 
in complex plant responses. For example, in terrestrial 
ecosystems, cycling of carbon and nutrients can be altered, 
and in aquatic ecosystems the biological availability and 
toxicity of metals can be altered, leading to bioaccumulation 
in the food chain. The changes in community structure and 
changes in biogeochemical cycling are more important than 
changes in overall biomass and productivity. 

Increased exposure to UV-B radiation is also known 
to adversely affect materials and structures, causing 
accelerated degradation of paints, plastic and wood.

Increased exposure to UV radiation, particularly the UV-B 
component, is known to suppress some functions of the 
human immune system, which is a contributing factor 
to the increased incidence of skin cancer, the reduced 
effectiveness of vaccines and viral reactivation. Skin 
effects include sunburn (erythema), ageing of the skin and 
skin cancers such as squamous and basal cell carcinomas 
and melanoma. Damage to eyes can include cataracts, 
photokeratitis (sunburn of the eye) and pterygia (corneal 
lesions) (UNEP 2007). Exposure to increased levels of 
UV-B radiation can also cause changes in the molecular 
structure of the DNA in living cells.

Estimates of the future incidence rates of skin cancer 
have been calculated, based on projected future levels 
of ozone and UV radiation. The results show that, with 
the current elevated levels of UV radiation and allowing 
that skin cancer occurs long after exposure, increased 
skin cancer rates will continue until the end of the 21st 
century (WMO 2007). Current modelling predicts that 
skin cancer rates will continue to rise through to 2060 as 
a consequence of the ozone depletion that began in the 
1980s (Figure 3.13). 

Increased levels of UV radiation have a number of signi  cant 
implications for Australia, because of its geographical 
location at mid- to low latitudes and the high proportion of 
days with clear skies and low levels of pollution. Australia, 
and Queensland in particular, have the highest incidence 
rate of skin cancer in the world. Factors contributing to 
Australia’s skin cancer rates include the generally light-
skinned population, an active outdoor lifestyle, relatively 
clear skies and increased levels of UV radiation. Each year 
more than 380 000 people in Australia are diagnosed with 
non-melanoma types of skin cancer, which are the most 
common forms of skin cancer and are strongly related to 
exposure to UV radiation. However, non-melanoma forms of 
skin cancer are less life-threatening than melanoma types, 
which are the most aggressive form of skin cancer. 

Australia has a higher incidence rate of melanomas than 
any other country, primarily a result of people with fair 
skin being exposed to very high levels of UV radiation. 
The melanoma incidence rates are four times higher in 
Australia than in Northern Hemisphere countries such as 
Canada, the UK and the USA. In 1997 the incidence rate 
was 50.5 cases per 100 000 in men and 39.9 cases per 
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100 000 in women. Queensland, the state with the highest 
incidence rate of melanoma in Australia, had rates almost 
30% higher. Melanoma mortality rates for Australia in 
1997 were 6.3 per 100 000 for men and 3.5 per 100 000 
for women. In 2001, 8885 people were diagnosed with 
melanoma and 1074 people died. 

The projections of new melanoma cases show an increase 
of 23–28% between 2002 and 2011 (AIHW 2005). The 
lifetime risk of developing a melanoma before the age of 75 
in the Australian population is 1 in 34 for females and 1 in 
25 for males (AIHW 2004). Recent analysis has shown that 
during the period 1982–2002 the incidence of melanoma 
increased by 10.4% per year among males and 8.4% 
per year among females (Coory et al. 2006). The study 
indicated that the overall incidence rates of melanoma are 
unlikely to decrease for at least another 20 years. However, 
the study also noted that primary prevention programs 
have led to a decline in skin cancer rates among young 
people and melanoma mortality has stabilised. This shows 
that younger Australians are now protecting themselves 
better from UV radiation than in the past, while in the older 
population the detection and treatment of melanomas are 
taking place earlier than they did in the past.

The ‘UV index’ is a measure of daily surface UV levels that 
is used widely in Australia to provide public information 
about the risk of health damage from increased exposure 
to UV radiation. The Bureau of Meteorology, Cancer Council 
Australia and the Australian Radiation Protection and 
Nuclear Safety Agency have adopted the UV Alert system, 
which is based on the World Health Organization’s Global 
Solar UV Index. Since 1997 the Bureau of Meteorology has 
issued a daily UV index forecast on its website (BoM 2007) 
to help people avoid overexposure to high levels of UV 
radiation. Educational campaigns designed to raise public 
awareness of the dangers of overexposure to UV radiation 
have been mounted throughout Australia for over 20 years.

Interaction between climate 
change and ozone depletion
The interconnection between stratospheric ozone 
depletion and climate change has emerged during the 
past decade as an important new development. It has 
been established that climate change has affected the 
evolution and recovery of the ozone layer through changes 
in atmospheric motion, chemical composition and 
temperature. The changes to the ozone layer are known 
to have affected the climate through radiative processes, 
which in turn affect atmospheric dynamics. It is clear, 
therefore, that climate change and ozone depletion are not 
independent scienti  c and societal issues, but in fact are 
strongly coupled. There is a further connection between 
ozone depletion and global climate change: many of the 
synthetic ozone depleting substances are also very potent 
greenhouse gases contributing to global warming.

Stratospheric ozone is in  uenced by changes in 
temperature and winds in the stratosphere. Satellite and 
radiosonde monitoring show that the global mean lower 
stratospheric temperature has cooled by approximately 
0.5°C per decade over the period 1979–2004; however, 
the cooling observed over the past two decades has 
slowed in recent years (Baldwin and Dameris 2007). 
Model calculations show that ozone depletion was 
the main cause of the cooling over this period. Lower 
stratospheric cooling is evident at all latitudes: the 
strongest changes are observed in both the Arctic and 
Antarctic during winter and spring, but those regions 
experience considerable inter-annual variability. Satellite 

Figure 3.13  Estimate of skin cancer incidence rates due 
to the effect of ozone depleting substances. The  gure 
illustrates the effect the Montreal Protocol and subsequent 
Amendments may have in restoring incidence rates to pre-
1980 rates (see Figure 3.14 for comparison with effective 
chlorine abundance in the stratosphere). 
Source: Modi  ed from WMO 2007
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observations show a larger cooling trend in the upper 
stratosphere, with cooling values of 1–2°C per decade. 
There has been little further decline in upper stratospheric 
temperatures since the mid-1990s (Baldwin and Dameris 
2007). Model calculations show that both ozone depletion 
and the increase in well-mixed greenhouse gases have 
contributed to the observed changes. There has been large 
variability in Antarctic temperatures in recent years, but 
the long-term cooling rate of the Antarctic stratosphere 
has reduced. The cooling of the stratosphere has resulted 
in meteorological conditions that are conducive to the 
formation of polar stratospheric clouds, which assist in 
the destruction of ozone in both the Arctic and Antarctic 
regions, thus in  uencing the timing and extent of ozone 
recovery in different regions. Model simulations suggest 
that increased concentrations of greenhouse gases may 
complicate the return of global column ozone to pre-1980 
values, because the enhanced greenhouse effect results 
in a cooling of the stratosphere. Cooling in the upper 
stratosphere slows the photochemical reactions which 
destroy ozone. Cooling in the lower stratosphere leads to 
increased ozone destruction due to enhanced chlorine 
activation on polar stratospheric clouds.

The depletion of stratospheric ozone caused by the 
release of synthetic ozone depleting substances has 
resulted in changes in the global atmospheric circulation. 
Antarctic ozone depletion and the interaction of increasing 
concentrations of greenhouse gases have strengthened 
the Antarctic polar vortex in recent decades, resulting in 
signi  cant changes in the atmospheric circulation pattern 
of the Southern Hemisphere (Thompson and Solomon 
2002). These changes have far-reaching implications for 
surface climate in the Australian region, both on land and 
in the marine environment. Antarctic ozone depletion 
has caused an intensi  cation of the Southern Ocean 
super-gyre circulation. These changes resulted from 
strengthening of the circumpolar westerly wind and a 
weakening of the mid-latitude westerly extending from the 
stratosphere to the Earth’s surface. 

The intensi  cation of the gyre circulation in the Southern 
Ocean resulted in increased advection of warm water 
southward, including strengthening of the East Australian 
Current (Cai 2006). The southward shift may have resulted 
in the large observed warming in the Southern Hemisphere 
mid-latitude ocean water and has caused a southward 
shift in many marine species in the South West Paci  c 
region. A recent study (Le Quéré et al. 2007) has shown 
that the ability of the Southern Ocean to absorb carbon 
dioxide from the atmosphere has decreased in recent 
decades. This change has been caused by the observed 
increase in Southern Ocean winds resulting from the 
depletion of stratospheric ozone, and also the changes in 
sea surface temperature gradients resulting from global 
warming (Cai and Cowan 2007). The climate changes 
caused by stratospheric ozone depletion are known to 
have contributed to large-scale changes in Southern 
Hemisphere circulation patterns which have contributed 
to the persistence of dry conditions in eastern Australia 
during the past decade (Syktus 2005).

Response 
International response
The Montreal Protocol on Substances that Deplete the 
Ozone Layer is an international agreement that aims to 
regulate the production and consumption of halogen 
source gases that destroy the ozone layer. The Protocol 
was signed in 1987 and became legally binding in 1989. 
Since then it has been subject to a number of Amendments 
and Adjustments: London (1990), Copenhagen (1992), 
Vienna (1995), Montreal (1997) and Beijing (1999). The 
successive revisions expanded the list of regulated 
substances, accelerated control measures and set 
timelines for phasing out the use and production of some 
of the regulated substances. Currently 191 countries are 
signatories to the Protocol. The schedule for phasing out 
controlled substances is summarised in Table 3.4. For a 
detailed description of Protocol obligations, including 
exemptions, see UNEP 2006.

Chloro  uorocarbons (CFCs) have largely been replaced by 
hydrochloro  uorocarbons (HCFCs). While HCFCs are ozone 
depleting substances, their impact is much lower than 
that of CFCs and they were introduced as a transitional 
substance. HCFCs are scheduled to be phased out by 
2020 and will be replaced by the second generation 
of CFC substitutes: hydro  uorocarbons (HFCs) and 
per  uorocarbons (PFCs). HFCs and PFCs are not ozone 
depleting substances, but most are powerful greenhouse 
gases and are controlled substances under the 1997 
Kyoto Protocol.

Substance Developed 
countries

Developing 
countries

Chloro  uorocarbons Phased out end 
of 1995

Phased out 2010

Halons Phased out end 
of 1993

Phased out 2010

Carbon tetrachloride Phased out end 
of 1995

Phased out 2010

Methyl chloroform Phased out end 
of 1995

Phased out 2015

Hydrochloro  uorocarbons Frozen in 1996

Phased out 2020

Frozen in 2016

Phased out 2040

Methyl bromide Frozen in 1995

Phased out 2005

Frozen in 2002

Phased out 2015

Bromochloromethane Phased out 2002 Phased out 2002

Source: DEWR 2007

Table 3.4  Summary of measures aimed at reducing the 
atmospheric abundance of ozone depleting substances 
under the Montreal Protocol 
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The Montreal Protocol has successfully halted the 
increasing abundance of most ozone depleting substances 
in the atmosphere:

• at the end of 2005 there had been a 95% aggregate 
reduction in the production and consumption of all 
controlled substances;

• developing countries had reduced production of ozone 
depleting substances by 70% at the end of 2005;

• by 2005, the total combined abundance of 
anthropogenic ozone depleting gases in the 
troposphere had decreased by 9% from the peak value 
observed in the period 1992–94;

• both developed and developing countries have met 
phase-out targets ahead of schedule;

• the reduction in the abundance of ozone depleting 
substances in the atmosphere has assisted in combating 
global warming. Most ozone depleting substances are 
potent greenhouse gases, and the reductions achieved 
between 1990 and 2000 are equivalent to the removal of 
25 billion tonnes of CO

2
; and

• controls implemented under the Protocol have enabled 
the global community to avoid millions of cases of fatal 
skin cancer and tens of millions of cases of non-fatal 
skin cancer and cataracts.

Figure 3.14 shows the effect that the Protocol and its 
various Amendments have had and are expected to have 
in reducing effective stratospheric chlorine throughout the 
coming decades.

National response
Australia is a signatory to the Montreal Protocol and all of 
its subsequent Amendments. Australia is actively engaged 
in supporting international efforts to support and promote 
the aims of the Protocol through a number of activities:

• membership of various panels, including the 
Implementation Committee and Scienti  c 
Assessment Panel;

• contributions to the Multilateral Fund for the 
Implementation of the Montreal Protocol, to assist 
developing nations in meeting their obligations under 
the Protocol; and

• participation in bilateral projects to transfer skills and 
technology to developing nations.

In Australia the Ozone Protection and Synthetic 
Greenhouse Gas Management Act 1989 (Cwlth) controls 
the manufacturing, importation and export of all ozone 
depleting substances and their synthetic greenhouse gas 
replacements. Regulations developed under the Act (as 
amended in 2003) are replacing state and territory ozone 
protection legislation.

Australia has implemented a range of actions to ful  l its 
obligations under the Montreal Protocol. It has:

• enacted legislation to control the production and use of 
controlled substances and their substitutes;

• established the National Halon Bank to store 
waste halon;

• developed a national licensing system to strictly control 
the import, export and manufacture of controlled 
substances; and

• met or exceeded all obligations for the phasing-out of 
controlled substances.

As a result of global and national commitments to the 
Montreal Protocol, the abundance of ozone depleting 
substances has decreased, and Australia has assisted 
signi  cantly in this effort. While Australia accounts for only 
about 1% of global emissions, the national contribution 
to the protection of the ozone layer has been substantial 
through its international efforts in promoting Protocol 
activities and supporting developing nations. 

Despite the progress made since inception of the Protocol, 
the ozone layer remains fragile and is still under threat. 
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Photochemical 
smog

The precursor pollutants arise from combustion processes. 
Motor vehicles are the major source of NO

X
 in urban areas, 

while biogenic emissions from vegetation are the most 
signi  cant source of VOCs.

The reactions that produce photochemical smog occur over
several hours; the availability of NO

X
 limits the amount

of ozone produced and sunlight and VOC concentration
in  uence the rate of production. The control and reduction
of pollutant emissions are critical to decreasing the
number of episodes of photochemical smog.

Ozone has a detrimental effect on health and the
environment. It irritates the respiratory tract when present
at concentrations signi  cantly above natural background
levels. It may affect vegetation growth and damage
materials such as rubber, fabric, masonry and paint, and
contributes to a reduction in visibility.

Measurement of ozone concentrations in the atmosphere
allows evaluation of the success of strategies to reduce
emissions of the key precursors of photochemical smog,
thus limiting the occurrence of such events.

Monitoring of ozone is conducted in conjunction with
meteorological measurements to identify local weather
conditions conducive to the formation of photochemical smog.

Table 3.5 shows the National Environment Protection 
(Ambient Air Quality) Measure (Air NEPM) standards for
ozone (NEPC 2003).

Author
Phil Kingston, Environmental Protection Agency

Reviewer 
Scott McDowall, Environmental Protection Agency

Key findings 
• Over the past decade the number of exceedences of 

the Air NEPM Air Quality standard for photochemical 
oxidants (measured as ozone) has shown a steady 
decline towards the goal set for 2008 of not more than 
one exceedence of the standard per year for both the 
one-hour and the four-hour standards.

Indicators and 
summary of status

Importance 
Photochemical smog is formed in the atmosphere when 
precursor pollutants including nitrogen oxides (NO

X
) and 

volatile organic compounds (VOCs) undergo reactions 
in sunlight to form smog, of which ozone is the principal 
component. The haze caused by photochemical smog can 
also reduce visibility.

Indicator Status of indicator

Population growth rate Increasing

Vehicle kilometres travelled Increasing faster than population 

Exceedences of NEPM Air Quality 
standards for ozone concentrations 
(photochemical smog)

Number of exceedences per 
year of one-hour and four-hour 
standards are declining.
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Pressure and condition
The major sources of the precursors of photochemical 
smog are combustion processes (motor vehicles and 
power stations) and bush  res. Over the past decade ozone 
levels in excess of guideline values have almost always 
been associated with bush  res or burning-off events that 
have occurred during calm weather conditions.

While some of these sources of precursor pollutant 
emissions (those from motor vehicles, industry and the 
burning-off of vegetation under suitable conditions) can 
be controlled, other natural events (biogenic emissions 
from vegetation and bush  res, and weather conditions 
favourable to smog formation) cannot. However, weather 
conditions can be predicted, and forecasts of potential 
smog events made.

Rising population and the geographical expansion of 
population centres are resulting in a corresponding 
increase in the number of vehicle kilometres travelled 
(VKT), particularly in south-east Queensland, where the 
VKT is rising faster than the population (Figure 3.15).

In south-east Queensland, transport contributes over 
72% of total NO

X
 emissions, and industry contributes a 

further 16%. Transport and industry are also the highest 
anthropogenic sources of VOCs, accounting for nearly 
one-quarter of VOC emissions across south-east 
Queensland. Lowering emissions is critical to reducing 
photochemical smog events. See ‘Reducing motor vehicle 
emissions’ below.

Vegetation emits over 60% of VOCs in south-east 
Queensland, particularly during the summer months 
when weather conditions are also more favourable to the 
formation of photochemical smog. Burning of vegetation, 
whether occurring during controlled agricultural or hazard-
reduction burning programs or during uncontrolled events 
such as bush  res, releases large amounts of both NO

X
 and 

VOCs into the atmosphere.

Ozone is monitored in south-east Queensland and 
Gladstone. It is not monitored in other locations because 
they do not have suf  ciently large sources of the key 
precursors to photochemical smog formation. 

In south-east Queensland the number of exceedences 
of Air Quality Standards is determined largely by the 
coincidence of controlled burning programs or bush  res 
with suitable weather conditions, and almost all occasions 
when the standard was exceeded can be attributed to such 
burning events. On rare occasions, the presence of calm 
weather conditions that allow normal emissions 
from urban sources to build up rather than be dispersed 
can lead to exceedences. The number of exceedences 
in the region has shown a steady decline over the past 
decade (Figure 3.16). 

Ozone has been monitored in Gladstone since 2000, 
but no exceedences of either the one-hour or four-hour 
standard have been observed. Industry and vegetation 
are the major emitters of the key precursors in the region, 
but prevailing weather conditions have not resulted in any 
episodes of photochemical smog exceeding guidelines.

Pollutant Averaging 
period

Maximum 
concentration

2008 goal 
maximum 
allowable 

exceedences

Photochemical 
oxidants 
(as ozone)

1 hour

4 hours

0.10 ppm

0.08 ppm

1 day a year

1 day a year

Source: NEPC 2003

Table 3.5  National Environment Protection (Ambient Air 
Quality) Measure (Air NEPM) standards 

Figure 3.15  Growth of population and vehicle kilometres 
travelled in south-east Queensland, actual  gures and 
projections to 2026
Source: DLGPSR 2005, Qld Treasury 2006, QT 1997
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Response 
The key to reducing the potential for formation of 
photochemical smog is to limit the precursor pollutants 
entering the atmosphere. For motor vehicles this requires 
that the number of vehicle kilometres travelled and the 
emissions per vehicle be reduced. 

The EPA and Brisbane City Council have collaborated 
on the South-east Queensland Airshed Study, which, 
together with information from the EPA expanded 
monitoring network, the compiling of an emissions 
inventory and the development of an airshed model, 
has increased the understanding of the formation and 
dispersion of photochemical smog. This model will be 
used to model scenarios for development, and study 
potential impacts of various strategies for the reduction 
of pollutants, such as the introduction of ethanol-blended 
fuels in motor vehicles.

Actions contained in local and regional strategies such as 
Brisbane City Council’s Brisbane Air Quality Strategy and 
the South East Queensland Regional Air Quality Strategy 
have laid the foundations for the South East Queensland 
Regional Plan 2005–2026 to deal with major issues such 
as urban sprawl, improved public transport networks and 
reductions in the emission of precursor compounds into 
the atmosphere (BCC 2004; EPA 1999; DLGPSR 2005).

Hazard-reduction and agricultural burning are the subject 
of continued efforts to coordinate burning with suitable 
meteorological conditions using Bureau of Meteorology 
dispersion models and current air quality from the EPA 
web-based system to con  ne burning to periods when 
conditions are appropriate for dispersion of the pollutants.

Reducing motor vehicle emissions
The reduction of motor vehicle emissions is being achieved 
though a combination of four main approaches:

• reducing the demand for transport;

• increasing the use of public transport, cycling 
and walking;

• improving the emissions performance of the vehicle 
 eet; and

• increasing the ef  ciency of the road network.

Reducing the demand for transport
The Queensland Government’s South East Queensland 
Regional Plan 2005–2026 incorporates a number of major 
initiatives that will reduce transport demand in south-east 
Queensland (DLGPSR 2005). They include: 

• encouraging increased population density in existing 
urban areas;

• limiting urban sprawl by restricting future urban 
development to designated locations in and around 
existing urban areas;

• facilitating transit oriented developments, whereby 
high-density urban development is focused around 
high-quality public transport nodes; and

• creating regional activity centres that concentrate 
business, employment, retail, education and services 
with higher-density living.

Increasing the use of public transport, 
cycling and walking 
The objective is to make the use of public transport, 
cycling and walking more attractive as alternatives to 
private motor vehicle use. In 2006 QT released Easy 
Steps—a toolkit for local governments to plan, design and 
promote safe walking—to increase pedestrian accessibility, 
convenience and amenity. 

Initiatives outlined in the Queensland Government’s 
Integrated Regional Transport Plan for South East 
Queensland (QT 1997), South East Queensland 
Infrastructure Plan and Program 2006 (DLGPSR 2006) and 
TransLink Network Plan (QT 2007) include:

• upgrading and extending rail and bus networks and 
facilities, including new busways;

• completing the Eleanor Schonell Bridge (for buses, 
bicycles and pedestrians) between Dutton Park and The 
University of Queensland’s St Lucia campus;

• promoting the TravelSmart program to inform and 
educate people about travel options other than private 
motor vehicles; and

• improving the network of cycle paths and providing 
enhanced facilities for cyclists and walkers. The 
Cycle Network Program has delivered the Normanby 
Pedestrian and Cycle Link, completed in 2007, and 
Queensland Transport continues to implement the 
Queensland Cycle Strategy with the vision of increasing 
cycling throughout Queensland.

Improving the emissions performance 
of the vehicle fleet
A range of initiatives have been implemented to ensure 
that existing vehicles have the lowest possible emissions 
through appropriate maintenance and access to clean fuels, 
and to encourage the purchase of low-emission vehicles:

• national emission standards for new diesel and petrol 
vehicles have been tightened to reduce pollutant 
emissions substantially;

• national fuel quality standards for petrol and diesel 
have ensured the availability of quality fuels with 
reduced content of benzene, sulfur and polyaromatic 
hydrocarbons;

• since 2002, under the Environmental Protection 
Regulation 1998 (QG 1998), the vapour pressure of 
petrol sold in south-east Queensland during summer 
has been signi  cantly reduced, thus reducing 
evaporation of hydrocarbons at the time of the 
year most conducive to the formation of ozone and 
photochemical smog; and

• Queensland Government advertising campaigns 
encourage and advise on proper vehicle maintenance, 
supported by roadside exhaust testing, and ‘smoky 
vehicle’ reporting programs.
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Increasing the efficiency of the 
road network
Reducing traf  c congestion has direct economic bene  ts 
and also avoids the higher emissions associated with 
restricted traf  c  ows. Projects that have begun or are being 
developed under the Queensland Government’s South 
East Queensland Infrastructure Plan and Program 2006 
and Brisbane City Council’s TransApex Feasibility Study are 
aimed at reducing traf  c congestion now and into the future 
and include upgrades and duplication of existing roads, and 
bypass roads to relieve inner city congestion. New link roads 
and cross-river bridges are other options being developed 
(DLGPSR 2006; BCC 2005).
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Cyclists on Goodwill Bridge
Photo: Tourism Queensland
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Particle pollution 
and reduced 
visibility

Indicators and 
summary of status

Importance 
Airborne particles in the atmosphere are produced through 
natural processes such as bush  res and windblown 
dust and from human activities, particularly combustion 
processes associated with motor vehicles, power 
generation, industry and agriculture.

The particles generated can range in size from more than 
50 micrometres (μm) in diameter to less than 1 μm and 
can have impacts on health and environmental amenity. 
Particles greater than 10 μm are generally trapped in the 
nasal passages but those less than 2.5 μm can penetrate 
deep into the lungs and are considered to have the most 
adverse effects on human health (NEPC 2002). Particles 
less than 1 μm may remain suspended in the atmosphere 
for long periods and obscure visibility. Measurement 
methods differentiate particles into those of less than 
10 μm (PM

10
), less than 2.5 μm (PM

2.5
), and very  ne 

particles that reduce visual amenity (visibility).

Author 
Phil Kingston, Environmental Protection Agency 

Reviewer 
Scott McDowall, Environmental Protection Agency

Key findings
• Despite Queensland’s increasing population and 

associated use of motor vehicles, particularly in the 
south-east, the majority of exceedences of the air quality 
particle standards can be attributed to the burning of 
vegetation. However, with increasing coordination and 
control of burning for hazard reduction and agricultural 
purposes, it is now largely sporadic grass  res and 
bush  res that contribute to the number of exceedences 
of the standards.

• A greater proportion of green cane harvesting is now 
undertaken as an alternative to burning, particularly in 
the Mackay region.

Indicator Status of indicator

Exceedences of NEPM 
Air Quality standards 
for particulate 
concentrations

No clear trend for either PM
10

 or PM
2.5

Exceedences of Air 
EPP goal for visibility-
reducing particles

Number of exceedences per year is 
declining.

Number and extent of 
bush  res and controlled 
burns

Insuf  cient data on the number and extent 
of burns are available, but monitoring data 
(particularly visibility) indicate that overall 
concentrations of atmospheric particulate 
matter are decreasing.

Percentage of green 
sugarcane harvesting

Increasing percentage of green cane 
harvesting
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Photo: Queensland Fire and Rescue Service

Reducing particle concentrations in the atmosphere is 
important given the negative health impacts, particularly 
of  ne particles that can reach deep into the respiratory 
system, and their directly observable impact on visibility. 
Epidemiological studies have linked elevated levels of 
particles with increased rates of hospital admissions for 
respiratory diseases such as asthma, and deaths from 
respiratory and cardiovascular diseases. 

Hazard-reduction burning and bush  res are the most 
common sources of high particle levels. Elevated levels 
occur most often during the calm, stable meteorological 
conditions of winter and early spring when particles are not 
dispersed by winds. These seasons are also the time when 
hazard-reduction burning is carried out to reduce the risk 
of more severe bush  res during the summer months, and 
management of these activities is a key factor in reducing 
the number of low-visibility events.

Particle concentrations are evaluated against the Air 
NEPM standards for PM

10
 and advisory standards for PM

2.5
 

intended to provide adequate protection of human health 
(Table 3.6). Queensland’s Environmental Protection (Air) 
Policy 1997 (Air EPP) sets a visibility goal of 20 km intended 
to protect visual amenity (EPA 1997b). 

Pressure and condition
The major source of airborne particulate matter in 
Queensland is burning activities. These include hazard-
reduction burning, the burning of sugarcane before 
harvesting and uncontrolled sporadic bush  res. Better 
control of hazard-reduction and sugarcane burning can 
result in reduced emissions, but sporadic bush  res 
still contribute the majority of particulate matter to the 
atmosphere, and result in most breaches of the particle 
standards. Increases in population, use of motor vehicles 
and power generation add to the particle burden on 
the atmosphere.

Particles are currently measured at air quality monitoring 
stations in south-east Queensland, Gladstone, Mackay and 
Townsville (Table 3.7).

Pollutant Averaging 
period

Maximum 
concentration

2008 goal 
maximum allowable 
exceedences

Particles 
as PM

10

1 day 50 μg/m³ 5 days a year

Particles 
as PM

2.5

1 day

1 year

25 μg/m³

8 μg/m³

Goal is to gather 
suf  cient data nationally 
to facilitate a review of 
the Advisory Reporting 
Standards as part of the 
review of this Measure 
scheduled to commence 
in 2005.

Particles 
(visibility-
reducing)—
Air EPP

1 hour 20 km visibility No goal speci  ed

Source: EPA 2006 and NEPC 2003

Table 3.6  National Environment Protection (Ambient Air 
Quality) Measure (Air NEPM) standards and EPA Air EPP goal

Table 3.7  Particle monitoring stations in Queensland

Region PM10 PM2.5 Visibility

Townsville

Townsville Port (industry site)

Pimlico

Mackay

West Mackay

Gladstone region

Clinton, Gladstone

South Gladstone

Targinie

South-east Queensland

Mountain Creek

Pinkenba (industry site)

Wynnum (industry site)

Brisbane CBD

Woolloongabba

South Brisbane

Rocklea

Springwood

Flinders View

Toowoomba

Source: EPA 2006
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Particles—PM10
Figure 3.17 shows exceedences of the goal values for PM

10
 

throughout Queensland over the past decade. While all 
regions have at some time exceeded the PM

10 
standard 

of not more than  ve days a year above 50 μg/m³, all 
exceedences can be attributed to uncontrolled events such 
as bush  res and dust storms exacerbated by the lower 
than normal rainfall experienced over recent years. 

In south-east Queensland and the Gladstone region large 
annual variations in particle concentrations have been due 
to the incidence of bush  res and hazard-reduction burning 
common in dry weather and the converse effect of wet 
weather on such events. In the Mackay region the major 
source of particles has historically been from the burning 
of sugarcane crops before harvesting.

Breaches of the PM
10

 standard statewide were caused 
by major dust storms during 2002, 2003 and 2005 and 
by emissions from extensive bush  res in northern New 
South Wales being transported across state boundaries 
in December 2002. State of the Environment Queensland 
2003 presents a case study on the 2003 dust storm event 
(EPA 2003).

Particles—PM2.5
Monitoring of PM

2.5
 particles is currently undertaken only 

in south-east Queensland and shows annual variations in 
response to burning events and climatic conditions similar 
to those of the larger PM

10
 particles (Figure 3.18). The only 

events not associated with burning were the dust storms 
that affected the state in 2002, 2003 and 2005.

Visibility
Reductions in visibility are largely attributable to burning 
activities such as combustion in motor vehicles and 
industry, bush  res and the  ne particles resulting from 
photochemical smog formation. Overall there has been 

a downward trend in the number of days with reduced 
visibility throughout Queensland (Figure 3.19).

In south-east Queensland and Gladstone, reduced visibility 
is correlated with hazard-reduction burning on days when 
stable atmospheric conditions limit dispersion; these 
occurred more frequently during late winter and early spring, 
particularly in the drier conditions in 2000 and 2001.

While bush  res and dust storms also affect the Mackay 
region, reduced visibility has been more often linked to 
smoke generated by the burning of sugarcane or cane 
trash in the Pioneer Valley to the west of the city. During 
1999 and 2000 the number of days on which the Air EPP 
visibility goal was exceeded increased due to the large 
amount of ‘stand-over cane’ remaining from previous 
harvesting seasons.

Figure 3.17  Regional trends in exceedences of the PM
10

 NEPM standards, 1996–2006
Source: EPA 1997a, 1998, 1999, 2001a, 2001b, 2001c, 2004a, 2004b, 2004c, 2005, 2006, unpublished
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standards in south-east Queensland, 1996–2006
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2004a, 2004b, 2004c, 2005, 2006, unpublished
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Response 
The South East Queensland Regional Air Quality Strategy 
(SEQRAQS) (EPA 1999) and Brisbane City Council’s Brisbane 
Air Quality Strategy (BCC 2004) both aim to reduce particle 
pollution within the region by the reduction of emissions 
from industry, motor vehicles (see ‘Reducing motor vehicle 
emissions’, page 77) and hazard-reduction burning.

One of the priorities of SEQRAQS is to study the source of 
particles and their impacts on the environment and to use 
the studies to better coordinate hazard-reduction burning to 
times when meteorological conditions are favourable to the 
dispersion of particles and smoke. These coordination efforts 
have so far been effective, as the number of days of reduced 
visibility from hazard-reduction burning is now relatively few.

Under Brisbane City Council’s Brisbane Air Quality 
Strategy (BCC 2004) the council incorporates air quality 
management into local planning schemes when planning 
and assessing industrial and residential applications.

Canegrowers in the Mackay region have introduced techniques 
that reduce the need to burn the cane before harvesting, or 
the cane trash, and this has resulted in a substantially reduced 
atmospheric particle loading in the region. The proportion of 
green cane harvested has risen from less than half in the mid-
1990s to more than 95% in 2006. 

Figure 3.19  Regional trends in the number of 
exceedences of the Air EPP goal for visibility-reducing 
particles, 1996–2006
Source: EPA 1997a, 1998, 1999, 2001a, 2001b, 2001c, 
2004a, 2004b, 2004c, 2005, 2006, unpublished
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Air 
toxics
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Key findings 
• Current measurements of concentrations of air toxics 

indicate that levels are well below draft national 
standards, but monitoring continues in order to provide 
further information needed to understand the impact of 
these levels on health and the environment.

Indicators and 
summary of status
Indicator Status of indicator

Measured concentrations of 
toxic air pollutants

Well below Air Toxics NEPM goal 
values

Air monitoring
Photo: Phil Kingston

Importance 
Air toxics, also referred to as ‘hazardous air pollutants’ 
(HAPs), are contaminants present in ambient air in trace 
amounts that have characteristics such as toxicity and 
persistence that may make them a hazard to human 
health, plant growth and animal life (NEPC 2003).

Prolonged exposure to air toxics, even at low concentrations, 
can have serious health and environmental effects, but 
information on safe ambient levels is limited; as a result, 
these contaminants have become an emerging air quality 
issue and the subject of increased concern. 

The National Environment Protection (Air Toxics) Measure 
(Air Toxics NEPM) provides a framework for monitoring, 
assessing and reporting on ambient levels of  ve air 
toxics—benzene, formaldehyde, toluene, xylene and 
polycyclic aromatic hydrocarbons (PAHs)—to assist in the 
future development of national air quality standards for 
these pollutants and has established ambient monitoring 
methodologies and monitoring investigation levels for 
these toxic chemicals.

The Air Toxics NEPM uses the term ‘monitoring 
investigation levels’ for air toxics: these are not compliance 
standards but are levels that have been established for 
assessing the signi  cance of those levels with respect to 
protection of human health. If these levels are exceeded 
then further investigation may be appropriate, but 
exceedence does not indicate that adverse health effects 
will occur.

Table 3.8 shows the Air Toxics NEPM monitoring 
investigation levels.
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Pressure and condition
Sources of air toxics include paints, solvents, lawn 
mowers, motor vehicles, coal-  red power stations, 
pesticides, wood heaters, incinerators, bush  res, cigarette 
smoking, furnishings and building products. Community 
concern about air toxics has led to the need for more 
information about the location, sources and quantities of 
air toxics released and the potential impacts on health, 
supported by long-term data. Much of the information 
on emissions has been obtained from the National 
Pollutant Inventory. The main source of benzene and 
toluene in urban areas is motor vehicles; other signi  cant 
contributions come from commercial industrial and 
domestic sources.

Determination of ambient levels of air toxics is hampered 
by the relatively few and expensive methods for monitoring 
air toxics, the detection levels of instrumentation, and the 
uneven distribution of emission sources in the airshed. The 
EPA measures the ambient concentrations of four of the 
air toxics (benzene, toluene, xylene and formaldehyde) in 
south-east Queensland and Gladstone using a technique 
known as Differential Optical Absorption Spectroscopy 
(DOAS). The Springwood station in south-east Queensland 
is located near a major highway (the South East Freeway) 
and the Gladstone station (Targinie) is used to assess the 
impacts of nearby industry.

Benzene
The annual trend graph for benzene (Figure 3.20) shows 
levels well below the monitoring investigation level of 3 ppb.

Toluene
Toluene levels for both the 24-hour maximum and the 
annual mean are far below the monitoring investigation 
levels of 1000 ppb and 100 ppb respectively (Figure 3.21 
and Figure 3.22).

The highest 24-hour maximum toluene concentration 
of 48 ppb in 2001 has been attributed to burning of 
predominantly eucalypt bushland adjacent to the Targinie 
monitoring site.

Xylene
Monitoring for xylene began in 2000 at two sites in south-
east Queensland (the Brisbane CBD site was closed in 
2004). Monitoring at both sites measures only the p-xylene 
isomeric component, which normally makes up some 
20% of total xylenes. Even factoring in this fraction, xylene 
levels are well below both monitoring investigation levels 
of 250 ppb (24-hour maximum) and 200 ppb (annual 
average) (Figure 3.23 and Figure 3.24).

Formaldehyde
Formaldehyde monitoring was carried out at the Brisbane 
CBD site between 2000 and 2004 (Figure 3.25); measured 
levels showed a decreasing trend well below the 24-hour 
monitoring investigation level of 40 ppb.

Polycyclic aromatic 
hydrocarbons
Analysis undertaken as part of the study Fine Particle 
Composition in Four Major Australian Cities found that 
average levels of benzo(a)pyrene (used as a marker for 
polycyclic aromatic hydrocarbons) at Springwood and 
Rocklea were 0.13 μg/m³ and 0.12 μg/m³, well below the 
Air Toxics NEPM monitoring investigation level of 0.3 μg/m³ 
(annual average) (Hawas et al. 2003).

Pollutant Averaging 
period

Monitoring 
investigation 

level

Goal

Benzene Annual 
average 

0.003 ppm 
(3 ppb)

Goal is to gather 
suf  cient data 
nationally by 2008 to 
facilitate development 
of a standard. 

Toluene 24 hours 1 ppm 
(1000 ppb) 

Goal is to gather 
suf  cient data 
nationally by 2008 to 
facilitate development 
of a standard.

Annual 
average

0.1 ppm 
(100 ppb)

Formaldehyde 24 hours 0.04 ppm 
(40 ppb)

Goal is to gather 
suf  cient data 
nationally by 2008 to 
facilitate development 
of a standard.

Xylenes 
(as total of 
ortho-, meta- and
para-isomers) 

24 hours 0.25 ppm 
(250 ppb)

Goal is to gather 
suf  cient data 
nationally by 2008 to 
facilitate development 
of a standard.

Annual 
average

0.2 ppm 
(200 ppb)

Benzo(a)pyrene 
as a marker 
for polycyclic 
aromatic 
hydrocarbons

Annual 
average

0.3 μg/m³ Goal is to gather 
suf  cient data 
nationally by 2008 to 
facilitate development 
of a standard.

Source: NEPC 2004

Table 3.8  National Environment Protection (Air Toxics) 
Measure standards
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Figure 3.20  Trends in annual mean atmospheric benzene 
concentrations, 2000–06 
Source: EPA 2001, 2004a, 2004b, 2004c, 2005, 2006, 
unpublished
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Figure 3.21  Trends in 24-hour maximum atmospheric 
toluene concentrations, 2000–06
Source: EPA 2001, 2004a, 2004b, 2004c, 2005, 2006, 
unpublished
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Figure 3.22  Trends in annual mean atmospheric toluene 
concentrations, 2000–06
Source: EPA 2001, 2004a, 2004b, 2004c, 2005, 2006, 
unpublished
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Figure 3.23  Trends in 24-hour maximum atmospheric 
p-xylene concentrations, 2000–06
Source: EPA 2001, 2004a, 2004b, 2004c, 2005, 2006, 
unpublished
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Figure 3.24  Trends in annual mean atmospheric p-xylene 
concentrations, 2000–06
Source: EPA 2001, 2004a, 2004b, 2004c, 2005, 2006, 
unpublished
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Figure 3.25  Trend in 24-hour maximum atmospheric 
formaldehyde concentrations, 2000–04
Source: EPA 2001, 2004a, 2004b, 2004c, 2005
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Response 
The focus on air toxics is fairly recent, coming after the 
development of standards, guidelines, strategies and 
monitoring programs for the six criteria pollutants (see 
‘Other pollutants’, page 87). 

As motor vehicles are one of the main sources of 
emissions of air toxics, measures that reduce emissions of 
hydrocarbons from this source will also reduce emissions of 
air toxics. See ‘Reducing motor vehicle emissions’, page 77. 

Industrial emissions may also be controlled by the setting 
of licence conditions for environmentally relevant activities 
under the Environmental Protection Act 1994 (QG 1994). 

The Queensland Government is working closely with the 
Commonwealth and other states to improve fuel quality 
and introduce stricter Australian Design Rules (ADRs) for 
emissions from new vehicles. The new ADRs are being 
progressively introduced to signi  cantly reduce emission 
limits for hydrocarbons, carbon monoxide, NOx and 
particulate matter (PM). Information from trials of remote 
sensing vehicle emissions technology undertaken by the 
Queensland Government in 2006 will assist in evaluating 
the extent to which the ADRs and other policies help 
reduce vehicle emissions. 

To further support the reduction of motor vehicle emissions 
and encourage people to use environmentally friendly 
methods of travel such as public transport, walking, cycling 
and car pooling, the Queensland Government established 
the Smart Travel Centre—Queensland in 2006 to deliver 
a voluntary behaviour change program, TravelSmart. 
TravelSmart in Queensland includes community, school 
and workplace programs designed to reduce private 
vehicle kilometres travelled (VKT). Local governments are 

contributing to a reduction in VKT by encouraging transit 
oriented development, self contained communities, 
pedestrian and bicycle networks and urban design.
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Aerial photograph of Brisbane CBD
Photo: Tourism Queensland
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Other pollutants

Indicators and 
summary of status

Importance 
Under the National Environment Protection Measure for 
Ambient Air Quality 1998 (Air NEPM) six pollutants have 
been identi  ed as ‘criteria pollutants’: carbon monoxide, 
lead, nitrogen dioxide, photochemical oxidants measured 
as ozone, particles as PM

10
 and sulfur dioxide. These 

pollutants are emitted from a wide range of sources and 
high concentrations of carbon monoxide (CO), nitrogen 
dioxide (NO

2
), lead (Pb) and sulfur dioxide (SO

2
) can affect 

our health and environment (NEPSC 1998).

Photochemical oxidants (as ozone) and particles have 
been discussed elsewhere in this chapter. The major 
sources of emissions of the other pollutants are motor 
vehicles, industry (mining, power generation and 
petroleum re  ning), human activities (hazard-reduction 
and agricultural burning) and natural events (bush  res).

Author 
Phil Kingston, Environmental Protection Agency

Reviewer 
Scott McDowall, Environmental Protection Agency

Key findings 
• In the past decade there have been no exceedences 

of the Air NEPM goals for carbon monoxide, lead and 
nitrogen oxides anywhere in Queensland, or for sulfur 
dioxide anywhere except Mount Isa, where a major 
emitter of this pollutant is located. Normal ambient levels 
(except for sulfur dioxide in Mount Isa) have shown static 
or declining trends. The sulfur dioxide levels measured 
in Mount Isa, however, do not constitute a breach of the 
Mount Isa Mines Limited Agreement Act 1985 (Qld).

Indicator Status of indicator

Exceedences of NEPM Air 
Quality standards for carbon 
monoxide concentrations

No NEPM exceedences in the past 
10 years

Exceedences of NEPM Air 
Quality standards for lead 
concentrations

No NEPM exceedences in the past 
10 years—no longer monitored

Exceedences of NEPM Air 
Quality standards for nitrogen 
dioxide concentrations

No NEPM exceedences of one-hour 
and annual standards in the past 10 
years

Exceedences of NEPM Air 
Quality standards for sulfur 
dioxide concentrations

Increasing trend in the number of 
days one-hour and 24-hour NEPM 
goals were exceeded in Mount Isa 
but these levels did not constitute a 
breach of the Mount Isa Mines Limited 
Agreement Act 1985 (Qld)

Emissions of air pollutants 
(total and trends for emission 
source sectors)

Small increase in total emissions in 
the past  ve years, but no associated 
increase in ambient concentrations

Photo: Laurence Knight
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When inhaled, carbon monoxide reduces the oxygen-
carrying capacity of the blood and impairs the release 
of oxygen to tissues and organs, especially the heart 
and brain. This can be a serious problem for people with 
cardiovascular disease.

Elevated levels of nitrogen dioxide cause damage to the 
human respiratory tract and can increase the severity 
of respiratory infections and asthma. Nitrogen dioxide 
is also harmful to vegetation and can reduce visibility. 
Vegetation exposed to high levels of nitrogen dioxide can 
be identi  ed by damage to foliage, decreased growth or 
reduced crop yield. 

Sulfur dioxide also adversely affects the respiratory 
system, aggravates conditions such as asthma and chronic 
bronchitis, and renders people more prone to respiratory 
tract infections. Sulfur dioxide when combined with water 
forms sulfuric acid, the main component of acid rain, which 
can cause deforestation, acidify waterways to the detriment 
of aquatic life, and corrode building materials and paints.

Lead can be ingested by the inhalation of airborne 
particles containing lead; it tends to accumulate in 
the bones, where it is immobilised and is only slowly 
eliminated from the body. Lead affects the human 
central nervous system and can impair neurological and 
intellectual development in young children.

Table 3.9 shows the Air NEPM standards for carbon 
monoxide, nitrogen dioxide, sulfur dioxide and lead.

Pressure and condition
Air quality is determined largely by the amount and 
location of the pollutant emitted and the ability of the air 
mass to transport or disperse emissions. In calm, stable 
conditions the air mass may remain stagnant, allowing 
the pollutant to build up to elevated levels. Conversely, 
windy, turbulent conditions act to disperse the pollutant. 
Weather conditions cannot be controlled, so management 
of the pollutant emission, supported by modelling and 
forecasting of meteorological conditions, is the key to 
minimising air pollution.

Figure 3.26 shows the major source of each of three 
pollutants, carbon monoxide, sulfur dioxide and 
nitrogen oxides.

The source of atmospheric lead in urban areas was almost 
entirely the burning of leaded petrol in motor vehicles. 
With the reduction of lead content in fuels and subsequent 
phasing-out of leaded fuels, measured lead levels fell to 
less than 0.01 μg/m³, far below the Air NEPM goal level of 
0.50 μg/m³, and monitoring ceased in 2002. The lead case 
study in State of the Environment Queensland 2003 (page 
3.40) provides further details on this topic (EPA 2003).

Transport and industry continue to be the major sources 
of nitrogen oxides, carbon monoxide and sulfur dioxide 
in Queensland. Motor vehicle use, particularly in south-
east Queensland, is expected to increase in line with, 
and at a greater rate than, the population growth and, 
depending on public transport and regional activity centre 
strategies, may increase the number of vehicle kilometres 
travelled. This in turn will increase the burden of transport-
derived pollutants (NO

X
 and CO) in the atmosphere unless 

mitigated by improvements to transport systems and 
tighter limits on emissions. See ‘Reducing motor vehicle 
emissions’, page 77.

Motor vehicle fuels in Australia have low sulfur content 
and are of less concern than industry as a source of sulfur 
dioxide. Power generation and petroleum re  ning are the 
major sources of sulfur dioxide in south-east Queensland; 
in Gladstone, Townsville and Mount Isa heavy industry is 
the main contributor. The greatest in  uence from industrial 
emissions of SO

2
 occurs in Mount Isa as a result of smelting 

operations. Further details on this topic are provided in State 
of the Environment Queensland 2003 (EPA 2003).

Figure 3.26  Major contributions to total annual emissions of carbon monoxide, sulfur dioxide and nitrogen oxides 
Source: EPA

CO

3%

71%

2%

24%

Pollutant Averaging 
period

Monitoring 
concentration

2008 goal 
maximum 
allowable 
exceedences

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

Sulfur dioxide 1 hour 0.20 ppm 1 day a year

1 day 0.08 ppm 1 day a year

1 year 0.02 ppm none

Lead 1 year 0.50 μg/m³ none

Source: NEPC 1998, 2003

Table 3.9  Air NEPM standards for carbon monoxide, 
nitrogen dioxide, sulfur dioxide and lead

Industry

Transport

Area-based

Biogenic

Burning

SO2

73%

25%

2% 8%

16%

72%

4%

NOX
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Even with no exceedences of the Air NEPM standards, 
the underlying trends for nitrogen oxides and carbon 
monoxide show a decline, ambient concentrations rarely 
reaching half of the standard value. The ambient levels of 
sulfur dioxide in south-east Queensland have continued 
to decline, and levels seldom reach one-quarter of the Air 
NEPM one-hour standards; in Gladstone levels rarely 
reach half the standard (EPA 2004a, 2004b, 2004c, 2005, 
2006, unpublished).

In Mount Isa, however, SO
2
 concentrations exceed Air 

NEPM one-hour and 24-hour standards on a number of 
occasions each year due to smelting operations located in 
the city but have consistently remained below the annual 
Air NEPM standard (Figure 3.27).

The smelter operations are regulated to meet air quality 
limits set in the Mount Isa Mines Limited Agreement 
Act 1985 (Qld), which correspond to the United States 
Environmental Protection Agency (USEPA) primary and 
secondary standards for ambient SO

2
 levels (QG 1985).

Ambient SO
2
 levels in Mount Isa have gradually decreased 

in the past ten years as the management of air quality in 
the populated areas of Mount Isa has improved. In 2000, 
a sulfuric acid plant began using the majority of the SO

2
 

emissions previously discharged from the smelter. This 
allowed the smelter to run at a higher rate of production 
more often without approaching its set limits and resulted 
in a rise in the trend of SO

2
 concentrations measured in 

Mount Isa since 2000.

Response 
Responses to air quality issues can be divided into plans 
and strategies that target particular source groups, such as 
motor vehicles and transport, industry and the community, 
such as Brisbane Air Quality Strategy (BCC 2004).

Control and management of pollutant sources, reliable 
air quality data, and ongoing action by government—for 
example, legislation such as the Environmental Protection 
(Air) Policy 1997b (EPA)—and the community are needed to 
maintain and improve air quality in Queensland.

To better understand the source and fate of transport-
related pollutants the Queensland Department of Main 
Roads continues to fund an EPA-operated monitoring 
station at South Brisbane, adjacent to the South East 
Freeway. Data from this and similar stations are used 
as a measure against the Air NEPM standards and the 
attainment of the NEPM’s goal of achieving compliance 
with these standards.

Understanding, managing and controlling emissions from 
industry are the subject of several actions and strategies. 
Knowledge of the sources of emissions is derived from 
inventories of actual and estimated emissions of chemicals 
of concern in relation to health and the environment. These 
have been conducted under the umbrella of the National 
Pollutant Inventory (NPI) and the Air Emissions Inventory 
South-east Queensland Region, a joint project of the EPA 
and Brisbane City Council (EPA and BCC 2004). Data from 
these inventories may be used for modelling the impacts 
of new developments and for decision making.

The Queensland Government commissioned the Mount 
Isa Mines Limited Panel Assessment Study in 1998 to 
assess the impacts of SO

2
 emissions on the environment, 

community and economy of Mount Isa (EPA 2001d). The 
study was completed in 2001 and included a number 
of recommendations.

Xstrata Mount Isa Mines, the current operator of the 
smelter, has made the following progress towards 
implementing the recommendations in the study:

• CSIRO has been engaged to continue monitoring 
SO

2
 levels in the area surrounding Mount Isa, using 

passive samplers. Data are now available for the period 
1999–2006.

• Charles Darwin University was engaged to repeat the 
 ora and fauna survey in the area surrounding Mount 

Isa to look for signs of recovery since the acid plant 
commenced operation. The new survey, completed in 
2005, was inconclusive. No signi  cant improvements 
in biodiversity were found, but a number of species of 
animals were observed that had not been observed in 
the  rst survey.

• Xstrata Mount Isa Mines has evaluated methods for 
determining personal exposure to SO

2
, but to date a 

reliable and cost-effective method has not been identi  ed.

Figure 3.27  Trend in exceedences of the 1-hour, 24-hour 
and annual NEPM standards for sulfur dioxide in 
Mount Isa, 1996–2006
Source: EPA 1997, 1998, 2001a, 2001b, 2001c, 2004a, 
2004b, 2004c, 2005, 2006, unpublished
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• Xstrata Mount Isa Mines has investigated practicable 
measures to further improve the effectiveness of its air 
quality control system. The report on the investigation is 
being  nalised.

• Xstrata Mount Isa Mines is evaluating options and 
methodologies for repeating the community health and 
perceptions survey to look for signs of improvement 
since the acid plant began operation.

• Xstrata Mount Isa Mines has begun investigating the 
feasibility and practicability of the emission control 
options that were discussed in the study.

Community involvement is encouraged at all stages of 
planning processes and information is made public 
through channels such as the NPI web-based emissions 
database, and the EPA on-line air quality data designed to 
give communities access to information about pollution in 
their local area. 
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Lake Moondarra, Mount Isa
Photo: Tourism Queensland
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Introduction

The quality of land resources in Queensland affects and 
is affected by human activities. Land is central to human 
existence and is an essential resource that:

• sustains ecological systems and maintains biodiversity;

• supports food,  bre and mineral production, which 
contributes to Queensland’s economic wealth;

• provides living space and supports recreational activities;

• preserves geological, historical and evolutionary 
information and materials; and

• has spiritual, inspirational, scienti  c, cultural and 
educational value.

The Queensland landscape has been greatly modi  ed since 
European settlement, providing Queenslanders with primary 
produce that supports their way of life. The modi  cation of 
the landscape has, however, also led to many forms of land 
degradation. The conversion of native vegetated landscapes 
for more intensive land uses without consideration of 
natural constraints is a major cause of land degradation. The 
cumulative environmental impacts of agriculture, grazing, 
mining, urbanisation and transport degrade the quality of 
land and vegetation resources. This degradation, in turn, 
can adversely affect agricultural production and biodiversity 
and have signi  cant off-site effects.

Changes in land use practices and rehabilitation of 
degraded land can be achieved, but the restoration of 
degraded land can be dif  cult, long-term and expensive. 
In some cases, the degradation may be irreversible. This 
chapter discusses the major degradation issues affecting 
land resources in Queensland. Each issue is discussed 
in terms of how it affects the landscape, and the current 
environmental condition is assessed where possible. 
Management actions that can minimise degradation are 
explained, and government and community responses are 
discussed. 

Land degradation issues
A number of land degradation issues have negative 
impacts on soil condition and productivity. These include 
soil erosion, soil compaction, soil fertility decline, 
agricultural soil acidi  cation and salinity. Issues such 
as salinity and the development of acid sulfate soils can 
also result in substantial damage to infrastructure such 
as roads, concrete structures and buildings. Reduction in 
vegetative cover, in particular groundcover, is associated 
with many of these degradation issues. Such reduction 
increases the risk of water erosion, and also wind erosion 
in western Queensland, removing soil materials and 
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thereby further decreasing productivity and increasing off-
site impacts, such as a decline in water quality caused by 
increased sediments and nutrients. 

Climate change is discussed in ‘Climate and greenhouse’ 
in Chapter 3, Atmosphere. Climate change may become a 
major driver of land degradation if current management 
practices continue. Predicted long dry periods in large 
areas of the state would result in low groundcover because 
of grazing by cattle and sheep, as well as by native and 
pest species. If drought is followed by extreme rainfall 
events then large-scale land degradation through erosion 
will occur. The potential losses in productivity and declines 
in biodiversity are matters of great concern, as are the 
impacts on water quality, including those in the Great 
Barrier Reef lagoon. 

Localised land degradation issues
A number of land degradation issues are not of wide-scale 
concern, but can have signi  cant local and off-site impacts. 
Mining disturbance has increased substantially as a result of 
the enormous growth in the mining sector. Currently the rate 
of rehabilitation is half the rate of disturbance. 

The number of incidences of mass movement has been 
lower in the 2003–07 reporting period than in 1999–2003 
because of low rainfall. A major pressure is urbanisation, 
following clearing on steeper coastal upland areas. High-
intensity rainfall over short periods could see a considerable 
rise in incidences of mass movement in the future.

The majority of contaminated sites are former industrial 
land in the near inner city environment. Residential and 
commercial development on these previously industrial 
sites has stimulated remediation or removal of hazardous 
contamination to make the land suitable for the intended 
purpose. Urban renewal areas in Brisbane that are subject 
to extensive remediation include Fortitude Valley, 
New Farm, Newstead and, more recently, West End.

Significant legislative changes
A number of signi  cant events that have occurred during 
the current reporting period will see a considerable 
reduction in pressures on Queensland’s land resources.

Broad-scale tree clearing of remnant vegetation in 
Queensland is likely to have ended in December 2006 
when clearing permits expired. This is a major achievement 
and has positive implications for biodiversity and 
degradation issues, such as salinity, soil condition decline, 
erosion and declining water quality. This is discussed 
further in ‘Habitat protection’ in Chapter 7, Biodiversity.

Population growth continues to be one of the major 
pressures on the land, in particular in south-east 
Queensland, but also in other coastal areas. The 
implementation of the South East Queensland Regional 
Plan in 2005 is an important step in mitigating the 
negative impacts of the state’s increasing population by 
limiting urban expansion to de  ned zones and protecting 
open spaces and important land resources. For further 
information, see ‘Population and settlement patterns’ in 
Chapter 9, Human settlements.
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Salinity
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Key findings 
• The area of saline land in Queensland was assessed 

as 48 000 hectares in 2000, an assessment revised 
upwards to 107 000 ha in 2002. Unless urgent action 
is taken to reverse rising watertable levels by the 
planting of deep-rooted native trees, selection of 
suitable farming systems and application of engineering 
solutions, about 3.1 million ha of land in Queensland 
may be saline by the year 2050. 

• Since 2001, Queensland has been actively involved 
with the National Action Plan for Salinity and Water 
Quality (NAPSWQ), investing $162 million across several 
priority catchments.

• The NAPSWQ has invested $11.5 million in the strategic 
understanding of science issues related to salinity to 
improve the ability to predict salinity outcomes.

• Signi  cant investment has been made in the 
understanding of salinity but little of this has focused on 
the identi  cation of areas affected by salinity.

Indicators and 
summary of status

The national indicators of salinity, as a broad target-setting 
and reporting tool, have been used with mixed success in 
Queensland. The proposed national indicators of salinity 
are depth to groundwater; groundwater salinity; base  ow 
salinity; and location, size and intensity of salt-affected 
areas. The national indicators of salinity were trialled in a 
pilot study for Queensland (Bigwood 2006) that concluded 
that several of the indicators are dif  cult to assess 
because of data paucity. The application of all the national 
indicators for salinity in Queensland is dif  cult and 
concerns are held about scalability and the wide range of 
environmental and land management conditions present 
across the state. The national indicators of salinity that are 
most applicable to Queensland, especially to overcome the 
data paucity, are the location, size and intensity of land 
affected by salinity, and the depth to groundwater. Depth 
to groundwater can reliably be used as a salinity indicator 
only in areas where the spatial and temporal quantity of 
data is adequate, and in situations where there is a near-
saturated regolith—that is, a direct relationship between 
land management and groundwater level exists.

Indicator Status of indicator

Location, size and 
intensity of dryland salt-
affected areas

Anecdotal evidence suggests that this 
indicator is stable or decreasing as a result 
of prolonged drought; it may increase after 
a period of wet years.

Location, size and intensity 
of irrigation salt-affected 
areas

Large quantities of water drain past the 
root zone under irrigation, bringing an 
increased risk of salinity. In irrigated 
areas location, size and intensity of salt-
affected areas are dif  cult to estimate 
from current data.

Depth to groundwater 
(irrigated areas only)

Watertable depths under irrigation areas 
are generally rising, and many are already 
shallow

Photos on this page: DNRW
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Importance 
Salinity is an important issue in terms of water quality and 
land degradation, and because of its effects on agriculture, 
aquatic ecosystems and infrastructure. Salinity is caused 
by shallow watertables and an increase in the amount, 
or concentration, of salt in the upper zone close to the 
land surface. Salinity becomes a matter of concern for 
vegetation when saline groundwater intersects the root 
zone, and for infrastructure when saline groundwaters 
enter the capillary zone (approximately two metres from 
the surface) because the salt can affect concrete, with 
potentially severe consequences.

One of the major features of salinity is that groundwaters 
do not need to be excessively saline to cause salinity. If 
slightly saline groundwater comes close to the land surface 
the effects of evaporation concentrate the salts in the 
water, thus causing a much greater impact than that of the 
slightly saline water alone.

When dealing with salinity it is important to keep in mind 
that many assets (natural or built) have varying levels of 
tolerance to increases in salinity; therefore salinity must be 
considered in the context of the particular asset at risk and 
the value of that asset.

Area of land affected
The National Land and Water Resources Audit (NLWRA) 
reported in 2000 that a total of 48 000 ha of land was 
estimated to be affected by salinity in Queensland 
(CoA 2001). The Australian Bureau of Statistics reported 
in 2002, however, that the current area of saline land in 
Queensland was 107 000 ha (ABS 2002). This represents a 
more than twofold increase in saline area in just two years. 
This increase in area is attributable mainly to landholders’ 
greater understanding or recognition of salinity. The 
NLWRA has estimated that if no preventive measures are 
taken, the saline area will to increase to about 3.1 million 
ha by the year 2050. 

The discrepancy can be explained partly by the different 
meanings attached to ‘affected by salinity’ and by the 
different methods of assessment. It also stems from the 
different scales at which the assessment is undertaken. 
Farmers are likely to assess the area affected at the 
paddock scale, whereas the NLWRA assessment was at a 
much broader scale. The ABS report may also include some 
areas of primary salinity; primary salinity occurs in areas 
that are naturally saline. Table 4.1 shows the key assets 
that are potentially threatened by salinity. 

Value of assets affected
The value of assets affected by salinity is not well 
quanti  ed, but the costs to the community of salinity 
affecting some 2 600 000 ha of agricultural land will 
potentially be signi  cant. The community must bear the 
full cost of the loss of productive land, which is a  nite 
resource, to a potentially irreversible salinity outbreak. 
The value of assets such as biodiversity, water quality and 
agriculture is often dif  cult to establish, while the value of 
infrastructure assets is comparatively simpler to estimate.

Excessive levels of salts also affect infrastructure. For 
example, the structural integrity of concrete is severely 
affected by high levels of soluble salts of waters in direct 
contact with the concrete. Like plants, the materials used 
in built structures experience varying levels of impact from 
salinity. The cost of salinity to community infrastructure 
is not well known, but a major road may cost $1 million 
a kilometre to construct, and substantially more where 
bridges and other such structures exist. The impacts of 
salinity on civil infrastructure are many, and probably 
the least well understood component of salinity risk in 
Queensland, where both primary and secondary salinity 
processes have impacts on infrastructure construction, 
maintenance and life span. Primary salinity has historically 
been poorly understood by infrastructure developers. In 
some instances, infrastructure may be instrumental in the 
development of secondary salinity.

In south-east Queensland, where many salinised lands 
have previously been identi  ed, the urban fringe is 
expanding into areas once considered farm lands. In these 
rapidly developing areas the potential for salinity to have 
impacts on communities and infrastructure is increasing. 
The potential cost of salinity for urban and peri-urban 
communities is not well documented in Queensland, but 
as development pressure increases so too will the likely 
costs of dealing with salinity problems either during or 
after development.

In Australia, where water is a precious resource, the impact 
of salinity on water quality should not be underestimated. 
Declining water quality can lead to a reduction in 
agricultural production, impacts on infrastructure and 
negative effects on town water supplies. In south-east 
Queensland there is concern that during periods of high 
rainfall large quantities of salt are exported into the 
Brisbane water supply system. This concern is evident 
in the Black Snake Creek catchment (at Marburg), where 
the local Landcare group has invested in understanding 
landscape-scale processes in an effort to deal with the 
issue of salinity within the catchment and potentially 
reduce the quantity of salt exported from the catchment 
(Ellis et al. 2006). Such export has the potential to increase 
the amount of treatment required for the supply of potable 
water to Brisbane residents and industry. The water supply 
for Kingaroy, Gordon Brook Dam, is saline enough to limit 
some uses of the water. 

Table 4.1  Key assets located in areas of dryland salinity 
hazard in Queensland

Asset By the year 2050

Agricultural land (ha) 2 600 000

Remnant vegetation (ha) 92 000

Ramsar wetlands (ha) 635

Important wetlands (ha) 25 600

Streams (km) 1 800

Roads (km) 12 000

Rail line (km) 1 500

Source: CoA 2001
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Pressure and condition
Land use activities contribute to the development of 
salinity. Dryland salinity is generally caused by rising saline 
groundwater after clearing of deep-rooted vegetation. 
It can also be caused by the inappropriate siting of 
infrastructure such as roads and drainage channels, which 
can alter the local hydrology and promote ponding and 
rising watertables. Irrigation salinity is caused by repeated 
and long-term irrigation with slightly saline water or by the 
in  ltration of excessive irrigation water to the watertable. 
In the latter case, the rising watertable brings salt towards 
the root zone or soil surface.

Location and extent of salinity
The area of land affected by salinity is predicted to increase 
in Queensland over the next few decades, but the area 
currently affected has anecdotally decreased as a result of 
the current prolonged drought. Following below-average 
rainfall for a number of years, the quantity of water available 
to drive salinity processes has decreased. The state’s 
medium-term climatic variability has a large in  uence on 
dryland salinity, particularly salinity associated with local 
and intermediate-sized groundwater  ow systems. Most 
experts expect that the area affected by dryland salinity in 
Queensland will increase with a return to a wetter climatic 
regime—that is, non-drought conditions. The combination of 
large-scale land use change and tree clearing over the past 
15 years and a marked increase in the amount of water in 
the regolith (zone from the soil to groundwater) may cause 
many new salinity outbreaks to occur.

The location and area of land affected by both dryland 
and irrigation salinity and the intensity of the effect in 
Queensland are dif  cult to estimate with a great deal of 
reliability. The current salinity sites coverage (Figure 4.1) 
is biased towards areas with a focused investment of 
resources for natural resource assessment and information 
is collected in an ad hoc manner without a strategic data 
capture plan. The area of land affected by irrigation salinity 
is easier to describe, given the reduced spatial extent of 
irrigation areas.

Detailed land resource mapping shows that the area 
of land affected by salinity in the Bundaberg and 
Maryborough irrigation areas is 6610 ha. The area of land 
affected by salinity in these two irrigation areas represents 
a substantial proportion when compared to the area of 
land under cropping, although most salt-affected areas are 
adjacent to cropped areas.

Depth to groundwater in 
irrigation areas
Groundwater levels are typically rising, or have risen to a 
shallow depth, in and around irrigated areas throughout 
Queensland, except where groundwater is used as a 
source of irrigation supply or is pumped speci  cally 
to control groundwater levels. Studies done since the 
previous reporting period continue to  nd high rates of 

deep drainage under furrow irrigated  elds (Silburn and 
Montgomery 2004). Groundwater pumping has induced 
increased groundwater salinity levels in several aquifer 
systems, such as Lockyer and Callide. These pressures are 
increasing, leading to an accelerating rise in the watertable 
in most of Queensland’s irrigated areas (Table 4.2). 

Rising groundwater was found in two monitoring bores 
sited near irrigation  elds and infrastructure in the Border 
Rivers west of Goondiwindi (Biggs et al. 2005). The 
groundwater is highly saline and often acid. Groundwater 
levels are not rising in nearby bores away from irrigation. 
Salinity induced by irrigation (horticulture) and leaky dams 
was observed at many sites in the Granite Belt in southern 
Queensland (Biggs et al. 2005). No groundwater levels 
data are available. 

Toowoomba, Queensland 
Photo: Jack Lynch, MBE

Irrigation zone Watertable depth 
(m from the surface)

1990 1995 2000 2005

Mareeba-Dimbulah 5.0 4.5 2.5 1.14

Burdekin River 6.0 5.0 2.0 1.15

Emerald 8.5 4.0 0.5 0.89

Bundaberg 3.0 2.0 1.0 1.19

Lower Mary River 2.0 1.5 0.5 0.60

Source: DNRW

Table 4.2  Minimum watertable depth in some irrigation areas
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Figure 4.1  Salinity sites in Queensland 
Source: DNRW
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Groundwater and 
baseflow salinity
The depth to groundwater, base  ow salinity and salt-
affected areas indicators are all late stage indicators of 
salinity. Loss of soil chloride in non-discharge areas is an 
early stage indicator of changes in hydrology that may lead 
to salinity. Soil chloride paired sites (native vegetation 
versus cropping or pasture) have been studied extensively 
across Queensland’s cropping lands (Tolmie et al. 2003). 
Tolmie et al. have consistently found loss of loss of soil 
chloride and an increase in the rate of deep drainage after 
clearing, indicating a potentially large future risk of salinity.

Response 
Soil salinity usually builds up over long periods. Problems 
may appear long after the causes started. Similarly, 
management responses rarely produce immediate 
improvements. A combination of agronomic solutions 
(for example, revegetation with deep-rooted plants and 
selection of appropriate crops, such as beetroot in the 
Lockyer Valley) and engineering solutions (such as surface 
or subsurface drainage, groundwater pumping and more 
ef  cient irrigation systems) is often required to effectively 
minimise and potentially reverse the expansion of salinity.

Natural resource management issues are being dealt 
with under the provisions of the Vegetation Management 
Act 1999 (Qld) and the Water Act 2000 (Qld). Numerous 
initiatives have been implemented with Commonwealth 
and state funding to combat the problem of dryland 
salinity in Queensland. These include projects funded 
through the Natural Heritage Trust, the National Action 
Plan for Salinity and Water Quality, the Murray-Darling 
Basin Commission, the National Landcare Programme, and 
Land and Water Australia.

The Queensland Government has invested some $22 
million in irrigation ef  ciency improvements through the 
Rural Water Use Ef  ciency (RWUE) program. The RWUE is 
a partnership between the government and industry to 
help growers improve water management practices and 
achieve water use ef  ciency. The aim of the program is 
to continue to help irrigators in each industry improve 
their on-farm natural resource management, particularly 
through ef  cient irrigation and nutrient management. As a 
result of increasing the ef  ciency of irrigation practices, the 
quantity of water that leaves the root zone of a crop (deep 
drainage) is reduced, thereby decreasing the potential for 
groundwater rise in irrigation areas.

NAPSWQ activities
Considerable salinity research has been conducted in 
Queensland since the NLWRA Australian Dryland Salinity 
Assessment (CoA 2001) and the release of salinity hazard 
maps for four priority Queensland catchments in 2002. 
This research has substantially improved our knowledge 
of landscapes and their associated salinity processes, 
groundwater systems, and the impacts of land use change.

While the NAPSWQ has invested heavily in the 
understanding of salinity in Queensland, little of this 
investment was focused on the systematic identi  cation 
of areas affected by salinity. The investment focus was 
aimed at obtaining an improved understanding of salinity 
processes across the priority catchments and providing 
information on the management and prevention of salinity 
at regional scales.

The Strategic Investment Program (SIP) has focused on 
several key areas for improved salinity management by 
investing in improved data and information and a greater 
ability to predict where salinity is or may be an issue for 
the community through land management practices that 
are risky in terms of salinity processes. The SIP provided 
improved data and information by developing a network 
of groundwater bores for the regional monitoring of 
groundwater trends in priority catchments. Improved 
soil, regolith, land use and terrain models were produced 
to assist in broad-scale modelling of salinity processes 
for preventative and remediation activities. Salinity risk 
modelling at the subcatchment scale was completed 
for several of the priority catchments. The risk models 
focus on activities that increase the risk of salinity and 
on assets such as biodiversity, agriculture, water quality 
and infrastructure. The development of a groundwater 
monitoring network will assist in producing information 
about trends and will contribute to the improved reporting 
of salinity by increasing the ability of the state and regional 
Natural Resource Management groups to report on the 
salinity indicators.
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Key findings 
• Most land in Queensland, depending on how it is 

used and managed, is susceptible to erosion by 
water. Activities such as grazing, cropping, forestry, 
mining, urban development and the construction of 
infrastructure can all make the land vulnerable 
to erosion.

• The drought conditions experienced by much of the 
state in the past four years have reduced the incidence 
of water erosion. However, the signi  cant rainfalls that 
have occurred in parts of north Queensland would 
have resulted in water erosion in vulnerable areas. 
Bare ground is a common feature in drought-affected 
areas, and any rainfall that occurs during the drought or 
when the drought is broken can cause erosion. Lack of 
erosion-producing rainfall leads to complacency among 
land managers, agencies and industries responsible for 
soil conservation; this may lead to disastrous outcomes 
related to a lack of skills and resources when erosion 
becomes an issue again. 

• As grazing is carried out on around 85% of the state it 
has the potential to have the most signi  cant impact 
on soil erosion. Erosion control in grazing lands relies 
primarily on the management of stocking rates to 
maintain adequate levels of cover on the soil surface. 
The extended drought has led to high grazing pressures 
over large areas, and native and pest animals have 
compounded the problem.

• Signi  cant progress continues to be made in the control 
of erosion in cropping lands, especially in relation to 
the adoption of improved methods of maintaining the 
soil surface cover through various forms of conservation 
tillage. The drought conditions, however, have reduced 
cropping frequencies in some areas, leading to lower 
than normal cover levels. The lack of runoff in recent 
years has contributed to a lower level of interest in the 
implementation and maintenance of control measures 
such as contour banks and strip cropping, although the 
dry seasons have emphasised the value of conservation 
tillage in maintaining pro  tability.

• Queensland’s increasing population and continued 
economic development are responsible for a high level 
of projects associated with urban development and the 
provision of infrastructure. Such projects are at risk of 
erosion during the construction process. Awareness of 
the need to implement erosion and sediment control 
practices during these activities is increasing. 

Contour banks for erosion control on the southern Darling Downs 
Photo: DNRW
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Indicators and 
summary of status

Importance 
Soil erosion affects the productivity of land by removing 
fertile topsoil, leaving less fertile subsoil for growth of crops 
and pastures. It has off-site effects including sediment 
deposition and diminished water quality in streams and 
oceans. It results in additional costs to the community 
associated with increased costs for food production, 
sediment removal and additional water treatment. 

Most land in Queensland, depending on how it is used 
and managed, is susceptible to erosion by water. Erosion 
takes many forms, including sheet, rill, tunnel and gully. 
The amount of erosion likely to occur depends on the 
amount of rainfall and its intensity, the soil type, the length 
and steepness of slope, and the amount of cover on the 
soil surface. 

The results of erosion can be very dramatic: for example, 
a gully that is several metres deep; or the process of 
scalding, which is the removal of the topsoil, exposing 
subsoil that is impermeable and naturally high in salts. 
The results of some erosion events are less visible, 
however, and the evidence may soon be masked by the 
growth of crops, pastures or weeds. In urban areas, a well-
landscaped development may replace an erosion-prone 
construction site.

Water erosion poses a threat in any areas disturbed for 
development. Construction activities lead to the removal 
of native vegetation followed by major soil disturbance 
and may involve the altering of natural drainage lines. 
Contaminated stormwater runoff from construction and 
building sites can have signi  cant adverse impacts on 
downstream environmental values through the discharge 
of sediment and other associated pollutants, including 
cement residue, nutrients, metals and litter. The increased 
rates of runoff arising from developed sites may lead to 
erosion of stream banks and scouring of stream beds.

Pressure and condition
It is not possible to provide a direct assessment of the 
condition of the land in relation to an issue such as water 
erosion for a state as large as Queensland. The accurate 
monitoring of a site to assess erosion rates involves the 
installation of measuring and sampling equipment and 
needs to be continued for an extended period because of 
the episodic nature of erosion events. Such monitoring has 
been carried out on selected sites in the past, but current 
work in this area is very limited.

The episodic nature of erosion events adds to the 
dif  culties associated with the monitoring of soil erosion. 
For example, one detailed erosion study found that, over a 
14-year period, 81 rainfall events produced runoff. The total 
soil movement for the period was 556 t/ha, and more than 
70% of this erosion resulted from only six of the rainfall 
events (Wockner and Freebairn 1991).

An alternative approach to the direct measurement of soil 
loss is to monitor management practices that have impacts 
on soil erosion. Such practices include those aimed at the 
maintenance of a suitable level of cover on the surface of 
the soil as well as practices that manage runoff. Another 
alternative is to monitor the amount of sediment in 
downstream drainage lines, creeks and rivers. However, 

Indicator Status of indicator

Rate of soil loss from 
water erosion

The recording of soil loss for all 
erosion events in a state as large as 
Queensland would be an impossible 
undertaking, so no data to quantify 
trends in the status of this indicator 
are available. The drought conditions 
experienced over much of the state in 
the past four years are likely to have 
reduced the overall incidence of water 
erosion. However, drought leaves the 
land vulnerable to erosion should the 
drought be broken by heavy rainfall.

Area under bare-surface 
production systems

Inadequate data to quantify trends 
in the status of this indicator are 
available. 

Grazing pressures Inadequate data to quantify trends 
in the status of this indicator are 
available. However, the widespread 
drought conditions would have led to 
high grazing pressures over large areas. 

Actual stocking rates 
compared to carrying 
capacity

Inadequate data to quantify trends 
in the status of this indicator are 
available. However, the widespread 
drought conditions would have led to 
high grazing pressures over large areas. 

Percentage of cropped 
land with stubble retention 
(reduced or no tillage)

Reduced or no tillage practices are now 
commonly adopted by farmers. For 
example, in sugarcane areas, 75% of 
farmers have adopted green cane trash 
blanketing. In the cropping land in the 
main grain growing areas of southern 
and central Queensland, the overall 
area under no tillage is about 50% of 
the cropped area. 

A recently planted cane crop emerging through a protective cover of 
trash from the previous crop
Photo: DNRW
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such measurement provides only a crude estimate of 
the amount of erosion occurring in the catchments that 
contribute to the streams. Much of the sediment lost 
from a paddock may travel a very short distance before 
deposition occurs and it may never reach the stream. 
A high proportion of the sediment in streams may come 
from a limited area of active gullies immediately adjacent 
to the streams or from stream bank erosion, rather than 
from areas of pasture or crop within the catchment. For 
information on sediment levels in streams, see ‘Condition 
of rivers’ (page 155) in Chapter 5, Inland waters.

Grazing 
The challenge in grazing lands is to use strategic stocking 
strategies that match stock numbers to available levels 
of pasture. During the extended drought, large areas of 
grazing lands have come under high levels of grazing 
pressure, resulting in low levels of surface cover. These 
lands are therefore very susceptible to erosion by water, 
the extent depending on the amount and intensity of 
the rainfall that will  nally break the drought. Indicators 
relating to pasture production and condition are discussed 
later in this chapter (page 127).

Both sheet and gully erosion are prevalent in grazing lands. 
A serious form of sheet erosion is scalding, which results 
in the loss of the topsoil layer. Scalding occurs on heavily 
grazed, fragile soils in the state’s arid and semi-arid regions 
(rainfall less than 500 mm a year). A 1982 study reported 
that 590 000 ha of land in Queensland is affected to some 
degree by erosion scalding (DNR 1997). No assessments 
of the extent of scalding have been carried out since then. 
This process, however, along with gully erosion, is being 
monitored regularly by traverses along roads in extensive 
areas of inland Queensland by the Department of Natural 
Resources and Water. Figure 4.2 shows where gully erosion 
was observed along roads in part of the Burdekin catchment 
in May 2006 (R. Hassett, pers. comm.).

Cultivation
Soil erosion poses a serious threat to the approximately 
2% of land in Queensland that is used for growing crops. 
Signi  cant gains have been made in the control of 
erosion in cropping areas since control programs began 
in the 1950s. Many steep paddocks have been retired 
from cultivation, stubble retention on the soil surface is 
becoming standard practice, and large areas have been 
treated with contour banks and strip cropping.

In sugarcane areas, 75% of farmers have adopted green 
cane trash blanketing (Wrigley 2005). In the main grain 
growing areas of southern and central Queensland, the 
overall area under no tillage is about 50% of the cropped 
area (Thomas et al. 2006).

The below-average rainfalls over the past four years 
would have reduced the overall incidence of soil erosion 
in cropping areas. Many cropped areas are vulnerable 
to erosion, however, as droughts have resulted in large 
areas under bare fallow conditions because crops have 
not been planted. The use of wider row spacings to reduce 
the vulnerability of crops to moisture stress also results in 
lower cover levels. 

No data are kept on the area of land treated with contour 
banks and strip cropping. It is likely, however, that the 
prolonged drought conditions have led farmers to become 
complacent about the need for these measures. As a 
result, the rate of expansion of these practices would 
have decreased. Contour bank maintenance is likely to 
be neglected and there is anecdotal evidence that some 
farmers on the Darling Downs  oodplain have abandoned 
the practice of strip cropping.

Urban development and 
construction of infrastructure
Urban expansion arising from rapid population increases 
also exposes more land to erosion during the development 
works associated with the construction of transport 
infrastructure and building projects. 

Response 
While some erosion problems are relatively easy to control, 
great dif  culties are met in controlling erosion that has 
resulted in the loss of all of the topsoil or where large 
gullies have been carved into unproductive soils. For this 
reason, prevention is far better than cure. In cropping lands, 
landholders have widely accepted that retaining stubble on 
the soil surface will both improve crop yields and protect the 
soil from erosion. In grazing lands, there is also widespread 
recognition that more conservative stocking rates and 
maintenance of higher levels of groundcover will improve 
productivity and minimise erosion. The adoption of this 
strategy during extended drought conditions provides many 
challenges for graziers, however.

Landholders in rural areas generally have a keen interest 
in preventing soil erosion because it affects the future 
productivity of their land. This incentive does not apply 
to people responsible for construction activities in urban 

Figure 4.2  Observations of incidences of gully erosion 
along roads in the Charters Towers district
Source: DNRW
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areas. Local governments are dealing with water-sensitive 
urban design, water quality and erosion and sediment 
control through development approvals.

Education can demonstrate the need to implement erosion 
and sediment control practices in order to improve water 
quality in downstream areas, but such activities add to 
the costs of a project, and many project managers would 
prefer to take the risk that heavy rainfall and subsequent 
erosion will not occur during the construction phase. Local 
authorities can impose  nes for non-adoption of erosion 
control practices, but in many cases these do not provide a 
suf  cient deterrent.

Procedures aimed at assisting practitioners with the 
implementation of erosion and sediment control measures 
are being produced for both rural and urban areas. The 
publication Soil Conservation Measures—a Design Manual 
for Queensland (DNRM 2004), aimed at rural areas, 
is available on the Department of Natural Resources 
and Water website. An update of the publication Soil 
Erosion and Sediment Control—Engineering Guidelines 
for Queensland Construction Sites (IEA 1996) is being 
prepared for urban areas. 

Soil Condition Hazard 
Mapping project
The Soil Condition Hazard Mapping project conducted 
by the Department of Natural Resources and Water will 
analyse information about soils, topography and climate 
as well as land use and management to determine the 
location and potential severity of erosion and other 
land degradation issues at the catchment and regional 
scale. The information produced will be used by regional 
bodies, agencies and industry groups to assist with target 
setting and strategic decision making in the control and 
management of soil erosion and other land degradation 
issues. The project will be linked to a range of water quality 
catchment modelling activities, notably the Great Barrier 
Reef Catchment Modelling Project.

A number of initiatives have been introduced to deal with a 
range of environmental issues including erosion by water. 

They include the:

• Reef Water Quality Protection plan;

• Property Management Systems Initiative 
(Department of Primary Industries and Fisheries);

• Grazing Land Management program (Department of 
Primary Industries and Fisheries);

• Farm Management Systems Initiative (Queensland 
Farmers Federation); and

• OnePlan initiative.

Programs of regional Natural 
Resource Management bodies 
Regional Natural Resource Management (NRM) bodies 
coordinate the views of regional communities in relation 
to environmental issues and are responsible for preparing 
regional natural resource management plans. The plans 
contain targets for managing the condition of natural 

resources and include a number of initiatives aimed at the 
control of erosion by water. They receive funding under 
programs such as the National Action Plan for Salinity and 
Water Quality (NAPSWQ) and the Natural Heritage Trust 
(NHT) extension programs. 

Some regional bodies have employed staff with a speci  c 
role in providing assistance to landholders with the 
implementation of soil conservation practices.
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Serious gully erosion in highly erodible sodosol soils 
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Wind erosion
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Grant McTainsh and Kenn Tews, Grif  th School of 
Environment, Grif  th University, Brisbane

Key findings 
• Wind erosion is widespread in central inland and 

western Queensland. 

• Climatic conditions have a major in  uence on wind 
erosion and land use pressures can accelerate erosion 
rates. In the years 2002–06 the extent of wind erosion 
was greater than the long-term average (1960–2006) 
largely because of the severe drought conditions 
during 2002. 

• Land use pressures that have accelerated wind erosion 
include grazing by livestock, kangaroos, rabbits and 
feral camels.

Indicators and 
summary of status

Importance 
Wind erosion is an important land degradation process in 
Queensland because it reduces soil fertility and soil water 
storage capacity, reducing the capacity of soils to sustain 
biodiversity and support pastoralism and agriculture. The 
timing, intensity and spatial distribution of wind erosion 
are controlled by a range of environmental factors, and 
the strongest driver is climate, through its in  uence on 
vegetation cover. Rural land use activities can accelerate 
natural wind erosion rates by reducing vegetation cover. 
Wind erosion data are needed over long periods to allow 
comparison of erosion trends with climate and land 
use. These issues have been discussed in more detail in 
submissions to past Queensland state of the environment 
reports (McTainsh and Tews 1999, 2002).

Pressure and condition
Land use pressures
A number of rural land use pressures can accelerate 
wind erosion rates. Tree clearing in erosion-prone regions can 
lead to increased erosion rates by exposing soils. Grazing 
of protective vegetation can expose soils to erosion, and 
trampling by stock can disturb protective soil crusts. The 
largest area of wind erosion-prone land in the arid west of the 
state is grazed by cattle, while sheep grazing predominates in 
the semi-arid regions of central Queensland.

Grazing pressure from increasing numbers of kangaroos 
and other native macropods represents a signi  cant 
pressure on pasture grasses in the state’s drier regions. 
Grazing by rabbits has long been acknowledged as a 
land-degrading in  uence. The accidental release of the 
rabbit calicivirus in 1995, followed by the planned release 
in 1996, has reduced rabbit numbers but not eliminated 
the animals (Neave 1999). Feral camels increase grazing 
pressure on pasture species, a particular problem in the 
Simpson Desert region (Edwards 2007).

Dust storm at Diamantina National Park in the Queensland Channel Country
Photo: Grant McTainsh

Indicator Status of indicator

Dust Storm Index (DSI) below 
long-term average

The Cape York, Wet Tropics, 
Burdekin Dry Tropics, Mackay-
Whitsunday, Fitzroy and South East 
NRM regions have below-average 
DSI.  [  ]

Dust Storm Index (DSI) at long-
term average

The Northern Gulf, Southern Gulf 
and Desert Channels NRM regions 
have average DSI.  [  ]

Dust Storm Index (DSI) above 
long-term average

The South West, Burnett-Mary and 
Murray-Darling NRM regions have 
above-average DSI.  [  ]
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The invasion of woody weeds into the grazing lands of 
the mulga region around Charleville has detrimentally 
changed the vegetation species composition of the region. 
Most woody weeds are unpalatable to sheep, however, so 
this will often increase overall vegetation cover and can 
decrease wind erosion. 

Cultivation also exposes soil to wind erosion, but this is 
generally less of a problem in Queensland than in most 
other states because cultivated land rarely extends west 
of the 500 mm rainfall isohyet into the active wind erosion 
region, and because only 2% of the state is cultivated.

Condition and trends
Estimates of land condition in relation to wind erosion 
measured by the Dust Storm Index (DSI) are presented 
here in two forms: (i) a table showing wind erosion activity 
and trend within each NRM region for the reporting period 
in relation to the period 1992–95, and (ii) maps of wind 
erosion activity for the reporting period (2002–06) and the 
long term (1960–2006).

Comparing the period 2002–06 with 
the long term
Table 4.3 shows that wind erosion during the reporting 
period was above the long-term average in the South 
West, Burnett-Mary and Murray-Darling NRM regions. In 
the Northern Gulf, Southern Gulf and Desert Channels 
NRM regions wind erosion was at the long-term average. 
The Cape York, Wet Tropics, Burdekin Dry Tropics, Mackay-
Whitsunday, Fitzroy and South East NRM regions have 
experienced below-average wind erosion activity.

Comparison of the DSI map for 2002–06 (Figure 4.3) with 
the long-term map (Figure 4.4) shows that wind erosion 
activity has increased (to DSI >5) in the Simpson Desert, 
lower Channel Country and Thargomindah regions. The 
zone of moderate erosion activity (DSI 1–3) extended 

north into the Gulf and further east into the Longreach 
area. A signi  cant reduction in the DSI (from the long-term 
DSI of 2.1 to 1.0) has occurred in the mulga lands around 
Charleville, which may re  ect the improved soil protection 
provided by the expansion of woody weeds in this area. 
In the area of cultivated land around Goondiwindi the 
DSI has increased more than threefold (from 0.5 to 1.7), 
which may re  ect the expansion of cultivated land in this 
region. Conversely, erosion activity is signi  cantly reduced 
in the north-eastern part of the state, particularly around 
Cardwell, which may re  ect an improvement in land 
management in this area.

The overall increased wind erosion activity during the 
reporting period was largely in response to the severe 
drought conditions which peaked in 2002, and resulted 
in the largest dust storm since the 1960s (McTainsh et al. 
2005). The drought conditions also resulted in the zone 
of moderate erosion activity in the central west around 
Longreach moving further east, and increased erosion 
activity in the cultivated lands around Goondiwindi.

Comparing the periods 2002–06 
and 1992–95 
More recent trend information is available from a 
comparison of the current reporting period with the 
1992–95 period of dry conditions and active wind 
erosion (Table 4.3). A more detailed picture also emerges 
from a comparison of the 2002–06 DSI map with the 
1992–95 map in the wind erosion section of State of the 
Environment Queensland 2003 (Figure 4.5, page 4.21) 
(McTainsh and Tews 2002). Overall, for the period 2002–
06 the mean DSI of 0.73 is slightly lower than the mean 
DSI of 0.91 in the period 1992–95. Table 4.3 shows that 
wind erosion has decreased in the Northern Gulf, Desert 
Channels and Burdekin Dry Tropics NRM regions and 
decreased slightly in the South West. The Northern Gulf 
trend is a measurement artefact arising from the reduction 
in the number of meteorological stations in the region from 
three to one. The overall wind erosion reduction in the 
Desert Channels NRM region is real, and a comparison of 
the DSI maps shows that conditions improved slightly in 
the southern Simpson Desert (around Birdsville) and in the 
Thargomindah area, indicating that the grazing impacts of 
cattle, kangaroos and feral camels may not have been as 
severe as in 1992–95. Conversely, conditions deteriorated 
in the up-catchment areas of the Desert Channels NRM 
region (around Winton-Longreach-Isisford), which might 
indicate that the combination of the drought with sheep 
and kangaroo grazing has had more serious impacts on 
land condition. Also, the slight increase in DSI in the mulga 
lands around Charleville suggests that even the protection 
offered by the woody weeds in this region may have been 
diminished by the drought.

Although the improvement in the Burdekin Dry Tropics 
NRM region is statistically signi  cant, the absolute DSI 
values are very low; therefore this result may not re  ect 
a real change in land condition. While wind erosion 
remains high in the Murray-Darling region and average 
in the Southern Gulf, both regions experienced a slight 
deterioration, possibly indicating that these cultivated 
lands were made more erodible by the drought.

NRM region  2002–06  1992–95*

Cape York  Below average [  ]  Below average [  ]

Northern Gulf  Average  [  ]  Above average [  ]

Southern Gulf  Average [  ]  Average   [  ]

Desert Channels  Average [  ]  Above average  [  ]

South West  Above average [  ]  Above average  [  ]

Wet Tropics  Below average [  ] n

Burdekin Dry Tropics  Below average [  ]  Above average  [  ]

Mackay-Whitsunday  Below average [  ]  n

Fitzroy  Below average [  ]  Below average  [  ]

Burnett-Mary  Above average [  ]  n

South East  Below average [  ]  n

Murray-Darling  Above average [  ]  Above average  [  ]

Desert Uplands  x  x

*  Wind erosion activity measurement from the previous reporting 
period is based on 1960–2001 long-term statistics.

n: Insuf  cient activity to calculate reliable measure
x:  Not assessed as no stations in region
Source: McTainsh and Tews 2002

Table 4.3  Wind erosion indicators for 2002–06 and 1992–95
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Response 
Increasing environmental awareness among rural landholders, 
within NRM regional bodies and the community as a whole 
is likely to have resulted in improved land management. 
It is still necessary, however, to convert this improved 
environmental awareness into speci  c land management 
strategies that can prevent accelerated wind erosion.

A DustWatch network of volunteer wind erosion observers 
was set up in 2002 and includes a signi  cant number of 
DustWatchers throughout western Queensland. DustWatch 
also has the important bene  t of raising awareness within 
rural communities of wind erosion. It provides wind erosion 
data compatible with Bureau of Meteorology records, and 
will help to compensate for the reduced number of Bureau 
of Meteorology stations recording weather phenomena 
(the number declined from 46 stations in 2001 to 32 in 
2006). The DustWatch network will be funded by the 
National Landcare Programme in 2007–08.
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Figure 4.3  Wind erosion patterns based on the mean 
Dust Storm Index for 2002–06
Source: McTainsh and Tews 2002
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Figure 4.4  Long-term wind erosion patterns based on 
the mean Dust Storm Index for 1960–2006
Source: McTainsh and Tews 2002
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pertinent geotechnical issues and provide the best 
approach for risk assessment and management.

• One of the major challenges for state and local government 
is to delineate all areas within the state that are at risk and 
record this information on a geographic information system 
(GIS) database. Managers can then use this information 
to implement appropriate operative strategies that will not 
place people, infrastructures or the environment at risk of 
loss, failure or degradation, respectively. 

Indicators and 
summary of status
Indicator Status of indicator

Areas affected by soil 
mass movement 

In the previous reporting period areas of 
potential mass movement were identi  ed 
in the more densely populated areas 
of south-east Queensland and around 
Cairns under Geoscience Australia’s 
Geohazard Program, the Cities Project. 
This formed Australia’s contribution to 
the International Decade for Natural 
Disaster Reduction (IDNDR). Outcomes of 
this project have been incorporated into 
the Integrated Planning Act 1997 and its 
various amendments. Little extension of 
the Cities Project into other parts of the 
state has occurred during the current 
reporting period other than a limited 
coverage of some of the basalt plateaux 
in south-east Queensland. The results of 
work undertaken by private consultants 
are not readily available. [  ]

Area of vegetation 
clearance on slopes 

No speci  c analyses of historical aerial 
photographic and satellite imagery have 
been undertaken for slopes other than 
the regulatory monitoring of vegetation 
clearance to comply with the Vegetation 
Management Act 1997. [  ]

Areas zoned as being 
potentially hazardous 
for habitation 
(hazard assessment)

Limited coverage by state and local 
government. In the more densely 
populated areas such as Cairns and 
coastal cities in south-east Queensland, 
development is subject to Integrated 
Planning Act 1997 approval. [  ] 

Mass movement

Authors 
Andrew Hammond and Nate Peterson, School of Natural 
Resource Sciences, Queensland University of 
Technology, Brisbane

Reviewer 
Leonard Cran  eld, Department of Mines and Energy

Key findings 
• The overall incidence of mass movement (landslips) 

recorded in Queensland during the 2004–06 reporting 
period has been low as a result of lower than expected 
rainfall patterns in this period.

• Most of the 78 landslide events recorded on the 
Geoscience Australia Landslide Database 
(Figure 4.5) were triggered by high-intensity rainfall 
events such as tropical cyclones over short time 
periods on susceptible soils, rock types and geological 
structures (EPA 1999, 2003). These include landslides 
associated with tropical cyclone Grace, which led to the 
closure in March 2004 of the highway between Cairns 
and Port Douglas, and the widely publicised Currumbin 
Hill landslip on the Gold Coast in July 2005.

• Continued high levels of population growth in the 
coastal cities, particularly in south-east Queensland, 
have led to increasing pressure to develop steeper 
coastal upland areas for a range of residential and other 
uses. The potential for mass movement, accelerated 
erosion and sedimentation from these areas is likely 
to increase in the future, because they receive higher 
levels of rainfall than adjacent areas.

• Before site development, professional advice should be 
sought from the Department of Natural Resources and 
Water, the Department of Mines and Energy (Geological 
Survey of Queensland), Geoscience Australia, local 
shire councils and geotechnical consultants to identify 
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Importance 
Mass movement is triggered by natural causes such 
as geological predisposition to failure, meteorological 
phenomena and/or human activities. Almost half of 
the reported incidences result from infrastructure such 
as buildings, roads, railways and pipelines, vegetation 
clearance and agricultural pursuits. Deleterious effects 
include loss of productivity, property and infrastructure, 
injury to or death of people, and environmental 
(landscape) degradation. This issue is often a manageable 
hazard: the identi  cation of susceptible areas, 
combined with adequate planning, public education 
and risk management, can mitigate the more deleterious 
consequences described.

In Queensland, the following forms of mass movement 
have been identi  ed: rotational slides, debris and earth 
 ows, and rock falls in a range of rock types (EPA 2003). 

Slope failure often results from a complex interplay of 
factors including:

• the amount and intensity of rainfall, particularly high-
intensity rainfall over short periods that  lls soil pores 
and increases pore water pressures;

• vegetation clearance and replacement of natural 
vegetation by shallow-rooted species more susceptible 
to erosion; and

• rock, soil and sediment types (geologies) susceptible to 
failure and  owage.

The impacts of mass movement cost the state many millions 
of dollars annually; the exact cost has not been adequately 
quanti  ed. The effects over this reporting period have been 
less dramatic and costly than those resulting from other 
natural hazards, such as cyclones, because of the prolonged 
drought conditions and the implementation of controls on 
broad-scale vegetation clearance. This will change if or when 
the climate reverts to a wetter cycle.

Pressure and condition
Pressures influencing 
mass movement
Queensland’s coastal cities have experienced some of the 
highest population growth rates in Australia. This growth is 
strongest in south-east Queensland, which absorbs 80% 
of the state’s new residents. The state has experienced 
increased developmental pressure to provide housing, 
infrastructure and other essential services along the 
coastal fringe. Much of this development has proceeded 
inland towards the hillslopes, escarpments and eastern 
 anks of the Great Dividing Range. No data relating to 

the total area of land that may be susceptible to mass 
movement are currently available. 

The incidence of broadscale vegetation clearance on 
sloping and higher ground, a matter of concern in previous 
reporting periods, is now of less concern following the 

Landslip that occurred in July 2005 at Currumbin Hill, Gold Coast
Photo: Matt Hayes, DES
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implementation of the Vegetation Management Act 1997. 
Of concern, however, are those areas that have already 
been cleared and developed. Binding root material is 
either absent or is in the process of degrading, which may 
impinge upon slope stability. 

Response 
Response to growth 
The unprecedented population growth along the coastal 
fringe of south-east Queensland and in other coastal 
cities has led to continued expansion of suburban and 
infrastructural developments. In response to these 
pressures the Of  ce of Urban Management in the 
Department of Local Government, Planning, Sport and 
Recreation has implemented the South East Queensland 
Regional Plan 2005–2026 whereby growth will be 
monitored and managed in compliance with the Integrated 
Planning Act 1997 and its latest amendments. A critical 
issue is the way management plans and legislation will 
deal with vegetation clearance on sloping ground.

Since the previous reporting period landholders and the 
community, with funds from the Natural Heritage Trust, 
have continued the revegetation of slopes susceptible 
to soil erosion, which includes mass movement. Speci  c 
data pertaining to the mass movement issue—for example, 
locations, areas revegetated and costs incurred—have not 
been formally recorded. Currently, no government agency 
has prime responsibility for collecting such data. 

Legislative responses
Geoscience Australia, in collaboration with state 
government agencies, has initiated a number of scienti  c 
and community-based programs since 2003 to make 
communities safer and better informed about risk-reduction 
strategies. Examples include the Cities and Critical 
Infrastructure Project, the National Risk Assessment Project, 
the Risk Assessment Methods Project and the Natural 
Disaster Mitigation Program (Granger and Hayne 2001; 
Granger et al. 1999; Granger and Michael-Leiba 2001).

The Department of Emergency Services and other 
stakeholders undertook a review of the Disaster 
Organisation Act 1975, resulting in its replacement by 
the Disaster Management Act 2003 (DM Act) (DES 2003) 
in March 2004. The DM Act includes a focus on disaster 
management. These legislative responses were tested 
after the Currumbin Hill landslip on the Gold Coast in 
July 2005. The Department of Emergency Services, as 
custodian of the Queensland Disaster Management System 
(QDMS), declared a Disaster Situation under the DM Act. 
All three levels of this multi-tiered system—state and local 
government as well as the Gold Coast Disaster District 
community—were activated to ensure a coordinated and 
effective capability to prevent, prepare for, respond to 
and recover from this disaster. The local District Disaster 
Management Group (DDMG) met regularly to discuss 
issues facing residents and was responsible for initiating 
reports and recommendations from geotechnical and 
structural engineers concerning the safety of affected land 
and buildings (Serodio 2005).
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Agricultural soil 
acidification
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Key findings 
• Soil acidi  cation is an endemic process in every 

agricultural system. 

• Soil acidi  cation is particularly signi  cant in agricultural 
systems where there is a large amount of harvested 
product per unit area and/or high ammonium-based 
fertiliser inputs. 

• Delaying management responses to the acidi  cation 
inherent in an agricultural system results in the 
development of subsoil acidity, which is dif  cult and 
costly to correct. 

• Awareness of this issue and timely intervention are 
the tools that land managers can use to prevent this 
insidious land degradation process. 

Indicators and 
summary of status

A Soil Acidi  cation Index based on land use and 
lime statistics was developed in State of the Environment 
Queensland 2003; this was based on 2002 ABS data at 
the Statistical Local Area level. Because of the lack of 
updated data since then, no recalculation of the index can 
be undertaken to assess trends and status. Until statistics 
of lime use in identi  ed agricultural systems are collected 
periodically, it will not be possible to assess trends 
in agricultural soil acidi  cation. 

A new indicator for assessing the hazard of agricultural 
soil acidi  cation based on the time for soil pH to decline 
by one unit under the current land use, in the absence of a 
liming program, is presented in ‘Pressure and condition’.

Importance 
Soil acidi  cation reduces crop production through a range 
of toxicities (such as aluminium, manganese) and/or 
de  ciencies (such as calcium, molybdenum). If allowed 
to continue without amendment, soil acidi  cation has 
increasing impacts on subsurface layers. Subsoil acidity 
is dif  cult and costly to correct. An indirect effect of 
acidi  cation is reduced surface cover, which leads to the 
off-site impacts of increased runoff and erosion and nitrate 
pollution of groundwater. Thus this degradation has both 
production and environmental consequences.

Soil acidi  cation is caused by acid inputs mainly arising 
from the use of high rates of ammonium-based fertilisers 
in excess of crop requirements, leaching of nitrate below 
the root zone, and high rates of product removal.

Pressure and condition
The major pressures causing soil acidi  cation are 
productivity-related: the application of high rates of 
ammonium-based fertilisers to maximise crop yields, and 
high rates of product removal. Community and government 
concerns about water quality in environmentally sensitive 

Indicator Status of indicator

Soil acidi  cation hazard In the absence of a liming program, the 
soil acidi  cation hazard predicts that the 
pH values of more than 20% of the soils 
cropped to sugarcane, banana, irrigated 
maize, vegetables, irrigated macadamia, 
papaya and passionfruit will decline by 
one unit in less than 20 years.
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areas such as the Great Barrier Reef, together with  eld 
research that has demonstrated that nitrogen fertiliser 
inputs can be reduced without yield penalty in the sugar 
and banana industries, have led to a reduction in the 
average amounts of nitrogen fertilisers being applied 
in these industries. For example, the average nitrogen 
application for bananas in north Queensland has been 
reduced from 525 kg N/ha/year in 1995 to 310 kg N/
ha/year in 2005. Application of lime is the necessary 
management response to high rates of product removal.

As indicated in State of the Environment Queensland 
2003, the pressure indicator is the size of the discrepancy 
between the rate of acid addition inherent in the current 
agricultural system and the amount of amendment being 
applied to ameliorate this acid addition. However, no 
more recent lime application  gures are available than 
the ABS 2002  gures used in that report, so the Soil 
Acidi  cation Index developed in that report cannot be 
updated to indicate condition trend.

In the likely continuing absence of lime statistics, a new 
indicator, Soil Acidi  cation Hazard, has been developed 
(Bloesch et al. 2006). The assessment of hazard can be 
updated as land use data are updated. The framework 
for assessing the hazard of agricultural soil acidi  cation 
is based on the time for soil pH to decline by one unit 
under the current land use in the absence of a liming 
program. The input data are soil properties which allow 
soil pH buffer capacity to be calculated and the Net 
Acid Addition Rate (NAAR) of the current land use. The 
Soil and Land Information (SALI) database provides key 
soil properties and the Queensland Land Use Mapping 
Program (QLUMP) database provides the current land use 
according to the Australian Land Use and Management 
(ALUM) classi  cation scheme. Soil pH buffer capacity is 
calculated from clay content and organic carbon content 
of the surface soil (Aitken et al. 1990). It is very likely 
that the calculated pH buffer capacity is an overestimate 
because the soil organic carbon contents derived from SALI 
for use in the pedotransfer function are for undeveloped 
soils; following development, soil organic carbon levels 
decline and so would pH buffer capacity. The NAAR values 

assigned to the various land uses are based on published 
data and expert opinion. 

In the absence of a liming program, the pH values of more 
than 20% of the soils cropped to sugarcane, banana, 
irrigated maize, vegetables, irrigated macadamia, papaya 
and passionfruit are predicted to decline by one unit in 
less than 20 years. It is essential that appropriate liming 
programs be implemented in these industries to prevent 
subsoil acidi  cation.

Response 
A concerted government and non-government response to 
the issue of agricultural soil acidi  cation is needed. Subsoil 
acidity is often an unknown crop growth restraint because 
soil tests are often conducted only on surface soils (0–15 
cm), thus ignoring the important part of the root zone below 
this depth. Because subsoil acidi  cation results from lack 
of attention to a surface soil acidi  cation problem, it is in 
the interests of both industry and government to ensure 
that all land managers are aware of soil acidi  cation and its 
importance to their agricultural systems. 

Technical knowledge gaps are the method and frequency 
of application of liming materials to the reduced tillage 
systems that are rapidly gaining acceptance in many 
agricultural industries, and the NAAR associated with 
leguminous crops that are grown as a component of 
agricultural rotations. 
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Soil fertility
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Key findings 
• Soil fertility decline occurs when nutrient removal from 

an agricultural system exceeds nutrient inputs. 
The depletion of the soil’s nutrient reserves will 
eventually result in crop yield declines.

• Soil fertility increase occurs when nutrient inputs to 
an agricultural system exceed crop demands. This 
may result in nutrient imbalances and off-site nutrient 
movement, causing pollution of groundwater by nitrates 
and deterioration in the quality of surface water as a 
consequence of nitrogen and phosphorus in runoff 
and sediments. 

• Many industries are promoting adoption of best 
practice nutrient management, but often these practices 
(particularly fertiliser application rates) have not been 
well de  ned because of a lack of underpinning research. 

Indicators and 
summary of status

Importance 
In all agricultural systems, signi  cant quantities of 
nutrients are removed over time in harvested products, 
such as grain. Off-site losses of nutrients can also occur 
through soil erosion, runoff, leaching, and burning of crop 
residues. Gaseous losses of nitrogen may occur through 
denitri  cation and volatilisation. The usual management 
response to nutrient removal or loss is to apply fertiliser. 

When nutrient removal exceeds nutrient inputs, the soil’s 
nutrient reserves are depleted and eventually crop yields 
decline because the soil’s nutrient reserves are inadequate 
to meet crop demands. The result is soil fertility decline. 
Conversely, when nutrient inputs exceed crop demands, 
soil nutrient levels increase. Off-site nutrient movement 
may occur, causing pollution of groundwater by nitrates 
and deterioration in the quality of surface water as a 
consequence of nitrogen and phosphorus in runoff and 
sediments. These are unacceptable environmental impacts.

Indicator Status of indicator

Soil fertility risk In general, areas producing sugarcane 
and horticultural crops are in 
surplus with respect to nitrogen and 
phosphorus, and about 60% of the 
sugarcane areas are in de  cit with 
respect to potassium. The rain-fed 
broadacre cropping areas of the Burnett 
and central Queensland are generally in 
de  cit for nitrogen and phosphorus. 

Nutrient management 
initiatives

Some catchment management bodies 
in the Great Barrier Reef catchment have 
introduced incentives to adopt best 
practice nutrient management on farms, 
developed codes of practice for nutrient 
management, and supported awareness 
and education programs.
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Pressure and condition
The pressures affecting on-farm nutrient management 
are the need to produce economic returns in terms of 
productivity increases as a result of fertiliser inputs, and 
the need to demonstrate to government and community 
that nutrient management practices are not having harmful 
impacts on the environment. Both pressures will increase 
in the future and it is crucial that the land manager be able 
to make informed decisions about nutrient management 
that balance economic returns and environmental risk. 

In the National Land and Water Resources Audit (NLWRA 
2001), partial nutrient budgets (nutrient applied in 
fertilisers and irrigation water minus nutrient removed in 
harvested product) were calculated for each Statistical 
Local Area using Australian Bureau of Statistics yield data 
and fertiliser input data provided by the fertiliser industry. 
Because of the unavailability of updated statistics 
(particularly fertiliser inputs by crop sector), it is not 
possible to calculate current partial nutrient budgets for 
particular industries to track trend in condition.

An alternative approach has been adopted in this report 
to allow future updates as land use/nutrient management 
practices change. The framework for assessing the risk 
of under- or over-application of nutrients is based on a 
consideration of the recommended rates of fertilisation for 
a particular land use and average nutrient removal rates in 
harvested product for that industry. The Queensland Land 
Use Mapping Program (QLUMP) database provides the 
current land use according to the Australian Land Use and 
Management (ALUM) classi  cation scheme. 

Figures 4.6, 4.7 and 4.8 show current soil fertility risk 
assessments for nitrogen, phosphorus and potassium for 
catchments draining into the Great Barrier Reef lagoon 
(Bloesch et al. 2006). For each of these nutrients a partial 
budget (only fertiliser inputs, leguminous nitrogen inputs, 
crop removal and losses on burning were considered) was 
calculated to determine if nutrients were insuf  cient, in 
balance or in excess. In cases where nutrient inputs were 
insuf  cient to meet nutrient export, two risk categories 
were assigned, based on the soil’s ability to supply 
these nutrients. Another category was assigned for the 
balanced state (nutrient input equals nutrient export). 
When nutrients were in excess (nutrient input exceeded 
nutrient export), risk categories were assigned based on 
the following criteria:

• for nitrogen, soil properties were used to determine if 
denitri  cation or leaching was the main process causing 
off-site movement of nitrogen; and

• for phosphorus, soil properties were used to assess the 
likelihood of phosphorus losses through erosion.

In general, areas producing sugarcane and horticultural 
crops are in surplus with respect to nitrogen and phosphorus, 
and about 60% of the sugarcane areas are in de  cit with 
respect to potassium. The rain-fed broadacre cropping 
areas of the Burnett and central Queensland are generally 
in de  cit for nitrogen and phosphorus. In particular, 
recent research has highlighted the emerging problems 
of potassium and phosphorus de  ciency in rain-fed grain 
systems when limited rainfall during the growing season 
forces the crop to obtain its nutrient requirements from 
subsurface soil.

Response 
Some catchment management bodies in the Great 
Barrier Reef catchments are initiating incentives for land 
managers to adopt best practice nutrient management 
on-farm. Several industries (sugar, cotton, vegetable) have 
documented codes of practice for nutrient management 
to guide fertiliser use. The sugar industry, in particular, 
strongly supports an awareness and training program 
for canegrowers that adopts a site-speci  c approach to 
nutrient management. Wider adoption of a regular soil 
testing program by landholders will allow monitoring of 
the soil fertility status of individual production blocks over 
time, allowing adjustment of nutrient inputs to achieve 
a balanced situation. While validated diagnostic soil 
test values for the major nutrients are available for some 
industries (sugar and grain, for example), very limited 
diagnostic data are available for most horticultural crops. 
This is a substantial constraint to improved nutrient 
management in some horticultural industries, which tend 
to be high users of fertiliser because its cost is relatively 
low when compared with the cost of other inputs such as 
labour and pest control. 
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Figure 4.6  Nitrogen (N) fertility risk for catchments draining into the Great Barrier Reef lagoon 
Source: DNRW
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Figure 4.7  Phosphorus (P) fertility risk for catchments draining into the Great Barrier Reef lagoon
Source: DNRW
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Figure 4.8  Potassium (K) fertility risk for catchments draining into the Great Barrier Reef lagoon
Source: DNRW
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Key findings 
• Soil compaction is a major impediment to soil 

productivity on all cropping and grazing lands in 
Queensland. It is caused by tillage implements, tyres 
and animal hoofs, particularly when they traverse moist 
to wet soil. Soil compaction leads to yield loss and 
decreased water and fertiliser ef  ciencies. Cultivating 
compacted soils requires higher amounts of energy.

• Practical land management practices can be 
implemented to repair compacted soils and to ensure 
the prevention of future compaction. Such practices 
have a range of bene  ts besides the alleviation of 
compaction and are being adopted in a variety of 
cropping situations. 

Indicators and 
summary of status

Importance 
Soil compaction is a problem common to all cropping 
and grazing lands in Queensland. It is caused by tillage 
implements, tyres and animal hoofs, particularly when 
they traverse moist to wet soil. The outcome is most 
serious in soils that are initially well structured and 
therefore of high agricultural value. It is also a serious 
problem in soils that are inherently poorly structured, 
because compaction exacerbates their hard-setting or 
crusting nature. Examples of soil compaction span all 
soils, the cropping, grazing and forestry industries, 
small- to large-scale enterprises, and all climatic zones.

Clay soils are most susceptible to compaction because 
their  ne particles hold more water for a longer period 
than sandy or loamy soils. As a result, clay soils remain in 
a plastic state, sometimes for the whole year. This means 
they will compress and shear when a load is applied 
to them.

A compacted soil lacks the interconnected air spaces 
that are essential to the movement of water, gases and 
plant roots. This lack impedes critical processes that are 
essential for a biologically healthy soil. Crop yields are 
affected most in dry years when plant roots, unable to 
penetrate compacted layers, cannot access much-needed 
subsoil water. Water use ef  ciency is greatly reduced 
as rain or irrigation water is unable to penetrate the 
compacted layers of soil to re  ll the subsoil. This results 
in more runoff and evaporation. 

Compacted soil requires more horsepower (and fuel) 
to cultivate. Planting implements are less effective in 
compacted soil and poor germination is the result. 
Fertiliser ef  ciency is also reduced as the large blocks 
of compacted soil give few surfaces for the fertiliser 
to activate. 

Soil compaction

Indicator Status of indicator

Adoption of practices to reduce 
soil compaction

Over the past 10 years, the grains, 
sugarcane and cotton industries 
have made considerable advances 
in managing the effects of soil 
compaction.

Comparing compacted soil from under a tractor wheel track with loose friable soil between the tracks
Photo: DNRW



State of the Environment Queensland 2007

La
nd

118

So
il 

co
m

pa
ct

io
n

Pressure and condition
The adoption of practices such as controlled traf  c farming 
to minimise soil compaction involves a signi  cant change 
in land management practices and thus represents a 
signi  cant hurdle for many landholders. Major items such 
as tractors, spray rigs, planters and harvesters all need 
to have compatible wheel spacings. The purchase of 
new equipment involves signi  cant expenditure and the 
dif  culty of obtaining suitable machinery with compatible 
wheel spacings can greatly limit the options available.

It is very dif  cult to survey and map the extent of soil 
compaction because of its subsoil nature. Measurements 
have been conducted at sporadic, individual (trial) sites, 
but no systematic and documented measurements of 
condition and trend in any cropping industry have been 
undertaken. Only a few individual studies exist for the 
grazing and forestry industries. 

An alternative approach to the direct measurement of soil 
compaction would be to monitor the adoption of practices 
that minimise the occurrence of soil compaction. Examples 
of such practices include:

• reduced or zero tillage;

• controlled traf  c farming (reducing the compacted area 
by con  ning as many tillage and traf  c operations as 
possible to the same wheel tracks);

• avoiding traf  c and tillage when the soil is moist or wet; 

• using narrow tyres with a large diameter (they compact a 
smaller area than small wide tyres or dual tyres); and

• using  otation (low pressure) tyres on all equipment if 
controlled traf  c or narrow tyres are not an option.

Response 
A number of industry-based programs are in place to 
encourage landholders to adopt best management 
practices including those that minimise soil compaction. 
No dedicated systems are in place to collect data on the 
adoption of these practices, although a range of agencies 
would have collected some information for speci  c 
industries in selected locations.

The National Landcare programme is a longstanding 
programme within the Department of Agriculture, Fisheries 
and Forestry which supports the sustainable use and 
management of natural resources. The National Landcare 
Programme encourages farmers to adopt sustainable land 
management practices, and improve the land condition 
both on and off farms. Additionally, the Memorandum of 
Understanding between the Queensland Government and 
the Queensland Farmers’ Federation on Farm Management 
Systems encourages the take-up of a range of management 
practices by agricultural operators that minimise, and in 
some cases eliminate, adverse environmental impacts. 

These include the Property Management Systems Initiative 
announced in the Blueprint for the Bush, the FutureCane 
program to promote sustainability and adjustment in the 
canegrowing industry, and the research, development and 
extension efforts of the Department of Primary Industries 
and Fisheries.

A new initiative, the State Rural Leasehold Strategy, will 
provide a framework for managing and using state land 
leased for grazing and agriculture, which represents more 
than half of the state’s total land area. The strategy will 
use a mix of regulatory and reward-based approaches to 
improve the productivity, pro  tability and sustainability of 
leasehold land.

Over the past 10 years, the grains, sugarcane and cotton 
cropping industries have made considerable advances in 
managing the effects of soil compaction. 

While no published data are available, agronomists 
working with farmers in the cereal cropping lands of central 
Queensland and the Western Downs have estimated 
that controlled traf  c farming has been implemented 
on around 50% of the cropped area. While minimising 
soil compaction is one of the bene  ts, farmers are also 
attracted by the ef  ciencies associated with controlled 
traf  c such as the reduction in costs of fuel, seed, 
fertilisers and agricultural chemicals. There has, however, 
been some evidence of soil erosion associated with wheel 
tracks concentrating runoff. 

The FutureCane project conducted by the Department of 
Primary Industries and Fisheries and the Bureau of Sugar 
Experiment Stations encourages and assists farmers to 
adopt a number of practices with both environmental and 
economic bene  ts, including those that minimise soil 
compaction. These include changing row spacing to match 
the wheel spacings of harvesters and haul-out machinery, 
reduced tillage, and the use of rotation or break crops, 
such as soybeans. Adoption rates of controlled traf  c in 
the cane industry are relatively low at 12% (Wrigley 2005), 
but interest in the practice has grown as farmers become 
more aware of the bene  ts. 

In horticultural situations, controlled traf  c is normally 
con  ned to tree crops or crops grown in rows. There is 
scope, however, for the adoption of controlled traf  c in the 
production of vegetables and fruits such as strawberries 
that are grown in beds. This represents a signi  cant 
change in management practices, and the adoption of 
controlled traf  c is restricted by the varying wheel spacings 
of the machinery in use. The practice has been adopted by 
a small number of farmers.

References 
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Key findings
• The recent increasing world demand for mineral and 

energy resources has led to a major increase in mineral 
and energy production in Queensland, as well as an 
increase in exploration and mining activity, resulting in 
signi  cant economic growth for the state and bene  ts 
to the community. Continued population growth in 
Queensland has also increased the demand for and 
production of aggregate resources (construction 
material), particularly in the south-east and growth 
areas along the eastern seaboard.

• This increase in mining and quarrying activity has led 
to an increase in the area disturbed by mining and has 
the potential to result in adverse environmental impacts 
and land use con  icts. The Queensland Government is 
responding to these issues by introducing and enforcing 

relevant legislation, policies and guidelines to ensure 
effective rehabilitation of mined areas, as well as 
planning strategically for the management of mineral 
and energy resources.

• The mining industry has also been active in adopting 
and promoting the principles of sustainable 
development. It is increasingly adopting minimum 
impact strategies on sites by improving environmental 
management planning and operational practices, and 
is supporting a comprehensive mine rehabilitation 
research program. The industry is also adopting the 
recommended practice of progressive rehabilitation.

• The Queensland Government continues to be committed 
to the rehabilitation of abandoned mines through the 
Abandoned Mine Lands Program; expenditure in the 
past four years has totalled $14.2 million, almost half 
of which was spent on the Mount Morgan project.

Photos on this page: Laurence Knight
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Indicators and 
summary of status
The status of the indicators shown below is based on the 
most recent  gures available. Although all of these  gures 
do not cover exactly the same period, they give a good 
indication of the current conditions (C), pressures (P), 
responses (R) and trends.

Importance
Queensland’s mining and petroleum industries are a 
key factor in the state’s economic growth. As a result 
of the recent minerals and energy resources boom, the 
annual production of minerals and energy resources has 
contributed $16.022 billion to gross state product. Royalty 
returns from minerals and energy resources have increased 
from $666 million in 2003 to $1450 million in 2006. 
In 2005, the mining and petroleum industries directly 
employed 24 000 Queenslanders and indirectly generated 
another 68 000 jobs in the state.

In 2005 the production of aggregate resources, used for 
constructing roads, ports, airports, bridges, railways, 
factories, hospitals, schools and homes, was 41.9 million 
tonnes. Most of this material came from 203 sites that 
each produce more than 5000 tonnes a year. Because 
aggregate is a high-volume, low-cost commodity, it needs 
to be sourced and processed as close as possible to the 
communities that use it.

An obvious consequence of the recent increase in mining 
and exploration activity is an increase in the area of 
mining disturbance. Although this increase has occurred at 
widely dispersed locations, there can be signi  cant local 
environmental impacts and land use con  icts.

The Environmental Protection Agency (EPA) administers the 
environmental regulatory regime for mining and quarrying 
under the Environmental Protection Act 1994 (EP Act). 
Regulation of petroleum and gas activities was transferred 
to this Act in 2005.

Abandoned mine sites are recognised as major safety and 
environmental issues in Queensland. Although most of 
the 15 000 abandoned sites are small, there are a number 
of large, complex sites with major environmental issues, 
such as Mount Morgan. Several of the large sites will 
cost the state tens of millions dollars to rehabilitate. This 
rehabilitation work is undertaken by the Abandoned Mine 
Lands Program (AMLP) through the Department of Mines 
and Energy (DME).

Pressure and condition
As mining and exploration are key factors in Queensland’s 
economic growth, the government will continue to 
promote and facilitate the industry in the state. The recent 
resources boom has seen an increase in the total area 
covered by exploration and mining tenements for minerals 
and petroleum in Queensland from 41.7 million hectares in 
2003 to 65.9 million hectares in 2006.

Indicator Status of indicator

Cumulative areas of land 
disturbed and rehabilitated 
(C)

In 2006, the total areas of land 
disturbed and rehabilitated were about 
146 000 hectares and 44 000 hectares, 
respectively. The current rate of land 
disturbance is estimated to be 5619 
hectares a year, almost 30% higher than 
in 2002. The rate of rehabilitation is less 
than half the rate of disturbance, but 
should increase as new mines mature. [  ]

Number of abandoned 
mine sites (C)

Although more than 15 000 abandoned 
mine sites are recorded throughout the 
state, the number that the state may 
rehabilitate has yet to be determined, as 
the criteria for prioritising sites have yet 
to be  nalised.  [  ]

Production of principal 
metallic minerals and fuel 
minerals (P)

In 2004–05, the production value of 
metallic minerals was $4.625 billion, and 
that of fuel minerals was $11.124 billion, 
increases of 31% and 38%, respectively, 
on 2003 production. In 2006, royalty 
returns for mineral and energy resources 
had increased by 118% since 2003, rising 
to $1450 million.  [  ]

Number, location and 
type of operating mines, 
quarries and petroleum 
projects (P)

Steady increase since 2002, with 
signi  cant increases in the number of coal 
mines from 36 in 2005 to 53 in 2006  [  ]

Area covered by mining, 
exploration and petroleum 
projects (P)

The area has increased by 58% from 
41.7 million hectares in 2003 to 
65.9 million hectares in 2006.  [  ]

Rate of rehabilitation of 
existing mines (R)

The rate of rehabilitation is less than 
half the rate of disturbance (43%), but 
should increase as new mines mature. 
In 2006, an area of 2429 hectares was 
rehabilitated.  [  ]

Rate of rehabilitation of 
abandoned mines (R)

The state has maintained its rehabilitation 
program, 567 sites having been 
investigated and 240 made safe in 
Charters Towers, Gympie, Eidsvold, 
Bluff and Tooliambi from 2003 to 2006. 
Ongoing monitoring, maintenance and 
associated contingency works were 
carried out on 20 rehabilitated project 
areas across the state. In the past 
four years, $14.2 million was spent on 
abandoned mines, almost half being 
spent on Mount Morgan. Of concern is the 
lack of funds to deal with the assessment 
and rehabilitation of major sites.  [  ]
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Pressures
The area disturbed by mining and exploration activities 
represents 0.08% of the total area of Queensland and the 
nature and impacts of the disturbance are quite variable. 
Of the 65.9 million hectares held under exploration and 
mining tenements in the state, 59.6 million hectares 
are held under exploration permits where exploration 
activities have minimal impact on the environment. The 
environmental impact of production activities over the 
2.4 million hectares held under petroleum leases is also 
minimal and generally con  ned to small areas such as drill 
sites and production facilities. Of the 2.5 million hectares 
held under petroleum pipeline licences, only a small area 
is affected by the pipeline easements.

The greatest potential for environmental harm is within 
the 1.5 million hectares held under mining leases and 
licences. Mines here include open-cut and underground 
mines. Process wastes, particularly tailings and acid rock 
drainage from metalliferous mines, can cause signi  cant 
contamination of waterways. Open-cut mines, particularly 
the large-scale open-cut coal mines, disturb relatively large 
areas of land and have the potential to degrade the land 
and aquifers, and contaminate waterways.

Continued population growth in Queensland has increased 
the demand for aggregate resources (construction 
material), particularly in the south-east and growth areas 
along the eastern seaboard. The resulting increase in 
quarrying activity is also increasing the potential for 
adverse environmental impacts and land use con  icts.

Most abandoned mines are in remote areas. With the 
increasing population and popularity of four-wheel-drive 
vehicles, however, visitation to these sites has increased. 
The Queensland Government is committed to actively 
managing the rehabilitation of abandoned mines to ensure 
the safety of the community and environment.

Condition and trends
The areas of land that had been disturbed and 
rehabilitated by current mining activities before April 
2006 were approximately 146 000 hectares and 44 000 
hectares, respectively (Table 4.4). Land has been 
considered as rehabilitated if it has been recontoured 
to its  nal landform, irrespective of whether the post-
mining vegetation has been established on the landform. 
Table 4.4 does not include statistics relating to disturbance 
or rehabilitation on mining tenements that had been 
surrendered or cancelled, or disturbance or rehabilitation 
from petroleum activities or quarries.

The area disturbed by mining increased signi  cantly during 
the period 2002–06. The extent of the increase is not readily 
obtained as the 2002 data were derived from a survey which 
did not cover all mines operating at the time and the 2006 
data are based on predictions of disturbance contained in 
plans of operations for mines. The current annual rate of 
mine disturbance, 5619 hectares, is almost 30% higher than 
the annual rate in the period from 1999 to 2002. Most of the 
increase has resulted from the opening of more than 20 new 
coal mines and increased production from many existing 
coal mines. The rate of rehabilitation has risen slightly 

since 2002 but has not kept up with the increased rate of 
disturbance. The widening gap is strongly in  uenced by the 
coal mining industry’s focus on expanding existing mines 
and opening new mines and the delay before any of these 
newly disturbed areas will be available for rehabilitation.

The generation of coal seam gas (CSG) is increasing in the 
southern part of the state. The CSG is liberated from coal 
beds when water is pumped from the coal seams. This 
water is commonly saline and the traditional method of 
disposal is via surface evaporation ponds. Increasingly, the 
water is being used in coal mining and other commercial 
operations or is being treated for other bene  cial uses.

As the number of abandoned mines that are rehabilitated 
increases, demand on existing resources to monitor and 
maintain the sites will increase correspondingly.

Response
Regulatory response
The Petroleum and Gas (Production and Safety) Act 
2004 (Qld) and the Petroleum and Other Legislation 
Amendment Act 2004 (Qld)commenced on 31 December 
2004 and March 2005, respectively. These Acts introduced 
a comprehensive regulatory regime for the upstream 
petroleum and pipeline industries in Queensland and 
provide a modern regime for land access and safety 
associated with the production, transport and use of 
petroleum. The legislation also incorporated the regulation 
of exploration for and production of coal seam gas. 
Amendments were made to the EP Act to accommodate 
the changes in the petroleum and gas legislation. These 
amendments commenced on 1 January 2005.

In January 2006, the EP Act was amended to provide for 
certi  cation of progressive rehabilitation of land disturbed 
by mining and petroleum activities. No applications for 
certi  cation had been received by May 2007.

The EP Act requires applicants for environmental authorities 
for mining, petroleum and extractive resource quarrying 
activities to propose the rehabilitation outcomes, indicators 
and standards for their projects; these are used as the basis 
of rehabilitation conditions in the environmental authority. 
However, if the activities will have only low environmental 
impacts, the applicants are required to certify that they will 
comply with standard environmental conditions in a relevant 
code of environmental compliance. To help the industry 
propose rehabilitation outcomes, indicators and standards, 
in May 2006 the EPA published Guideline 18—Rehabilitation 
requirements for mining projects.

The Geothermal Exploration Act 2004 (Qld) commenced in 
March 2005 to provide the necessary legislative framework 
to enable geothermal exploration in Queensland.

The Department of Mines and Energy has continued to 
develop State Planning Policy 2/07 for the Protection of 
Extractive Resources, which is a tool for strategic planning 
in land use decision making to manage the land use 
con  icts often associated with aggregate quarries and 
urban development.
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The Department of Mines and Energy has also developed a 
policy on the management of abandoned mines, Abandoned 
Mine Lands Program (AMLP).

Industry responses
During the recent rapid expansion of the coal mining 
industry in Queensland, the industry also increased its 
rehabilitation effort. However, the increased rehabilitation 
has not kept pace with the increased disturbance. The 
operator of only one coal mine has indicated that the mine 
is considering an application for progressive certi  cation of 
rehabilitation in the near future. Several gold mines have 
ceased production and are working towards surrender.

The Minerals Council of Australia (MCA) published Enduring 
Value in 2004 to provide guidance to the Australian mining 
industry on implementing the ten principles of sustainable 
development adopted the previous year by the International 

Council on Mining and Metals (ICMM). The MCA has 
also collaborated with the Commonwealth Department 
of Industry, Tourism and Resources to produce a series 
of booklets, Leading Practice Sustainable Development 
Program for the Mining Industry, to revise the Best Practice 
Environmental Management in Mining series which the 
Commonwealth Environment Protection Agency produced 
in the 1990s. Staff from several Queensland mines have 
assisted in the production of these booklets.

The industry has continued to fund research projects in 
rehabilitation, biodiversity and water management issues 
for mining in general. There have also been signi  cant 
environmental research projects focusing on speci  c 
mines and related work on developing environmental 
management systems for mines. The result is continuous 
improvement in the environmental performance of 
the industry. Despite the efforts of the industry, the 
environmental authority holders of four mines have been 

Mineral Number of 
operations

Total 
disturbance 
April 2006 

(ha)

Total 
rehabilitation 
April 2006 

(ha)

Net disturbance 
April 2006 

(ha)

Annual 
disturbance 

2006 
(ha)

Annual 
rehabilitation 

2006
(ha)

Bauxite 2 14 700 7 600 7 100 200 350

Bentonite 3 423 247 176 2 6

Building stone 26 97 27 70 7 2

Clay 16 436 29 407 15 5

Coal 53 95 619 26 705 68 914 5 019 1 831

Cobalt 1 1 0 1 0 0

Copper 40 8 664 1 245 7 419 0 0

Diatomite 2 16 10 6 0 2

Dolomite 4 18 11 7 2 0

Garnet 1 2 1 1 0 0

Gems 5 110 0 110 0 0

Gold 174 5 702 2 712 2 990 3 2

Gypsum 5 22 4 18 4 2

Kaolin 2 70 1 69 0 0

Lead 1 343 3 340 0 1

Limestone 21 608 204 404 3 0

Magnesite 1 1 960 1 675 285 20 15

Mineral sands 3 4 337 2 195 2 142 190 150

Nickel 3 39 3 36 0 0

Oil shale 1 193 139 54 0 0

Opal 69 261 211 50 20 25

Peat 2 5 0 5 0 0

Phosphate 1 720 0 720 70 0

Salt 1 8 213 0 8 213 0 0

Sapphire 29 243 204 29 14 14

Silica 12 688 231 457 26 23

Tantalite 1 1 0 1 0 0

Tin 19 626 5 621 0 1

Uranium 1 5 1 4 0 0

Zeolite 2 3 3 0 0 0

Zinc 2 2 299 75 2 224 24 0

Total 503 146 424 43 541 102 873 5 619 2 429

Source: EPA

Table 4.4  Summary of plan of operations data
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Lime dosing water treatment plant installed at the former Mount Morgan mine site, to treat contaminated water from the open-
cut pit. The $3.4 million project was funded by the Commonwealth and Queensland governments under the National Action Plan 
for Salinity and Water Quality through the Fitzroy Basin Association.
Photo: DME

prosecuted for unlawful release of a contaminant or failure 
to comply with conditions of environmental authorities and 
the environmental authority holders of several mines have 
been required to conduct environmental evaluations.

Abandoned Mine Lands Program
Major Abandoned Mine Lands Program (AMLP) projects 
since 2003 include the installation of a lime dosing water 
treatment plant to treat contaminated open-cut pit water 
from the former Mount Morgan mine site, as well as capping 
of the waste rock dump and revegetation at Horn Island.

DME has continued its shaft capping program, 567 sites 
having been investigated and 240 shafts made safe at 
Charters Towers, Gympie, Eidsvold, Bluff and Tooliambi 
since 2003. Ongoing monitoring and maintenance and 
associated contingency works have been done on project 
areas including Mount Morgan, Horn Island, Charters 
Towers, Croydon, Herberton, Irvinebank, Mount Oxide, 
Mary Kathleen, Dittmer, Kamerunga, Palmer River, Maureen 
Uranium, Belyando, Bluff, Sarina, Gympie, Ipswich, 
Aldershot, Agricola, Jibbinbar, Kilkivan, Burgowan, Pratten, 
Leyburn, Sundown, Duck Creek and Sheep Station Creek.

All known abandoned mines in each region have been 
prioritised by a  rst pass geographic information system 
(GIS) site prioritisation model developed as part of the 
AMLP. A data management system, which incorporates a 
risk assessment module, is being developed to manage 
abandoned mines throughout the state.

Priority sites are progressively being inspected and 
assessed for rehabilitation programs throughout the state.

Underground coal mine plans have been digitised and 
georeferenced to accurately locate undermined areas 
where urban and industrial development may encroach on 
the old workings.

DME has collaborated with The University of Queensland 
and James Cook University on projects at Mount Morgan 
and Horn Island and in the Stanthorpe area.

Most AMLP projects involve signi  cant effort in 
consultation with various local stakeholders, including 
local government authorities, the mining industry, heritage 
groups and regional natural resource management groups.
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Key findings 
• Effective decontamination of derelict inner city 

industrial and port areas continues to stimulate 
urban renewal projects involving individual mixed use 
commercial and residential developments with a value 
exceeding $1 billion. Reduction in water and urban 
land pollution and greening of inner city areas are 
substantial environmental bene  ts of this trend.

Contaminated 
land

Indicators and 
summary of status
Indicator Status of indicator

Annual public searches 
of the Environmental 
Management Register 
(EMR)/Contaminated 
Land Register (CLR)

Most land transactions involve an 
EMR/CLR search to provide the public 
with information about known or possible 
contamination. The number of register 
searches is a general re  ection of the level 
of property market activity. Over the longer 
term the number of annual searches is 
approximately 105 000 ± 15 000, with a 
decrease to the lower range since 2003.

Annual number 
of development 
applications (DAps) 
referred to the 
Environmental 
Protection Agency (EPA) 
for management of 
contamination/number 
conditioned for DAp

Development applications that have 
identi  ed contamination issues are referred 
to the EPA for environmental conditions. 
Approximately 500–600 applications are 
referred annually, resulting in conditions 
being applied in 110–180 cases. Numbers 
of applications assessed depend on the 
level of property development activity.

Number of permits 
issued for disposal of 
contaminated soil/volume 
of soil disposed of

The 180–220 permits issued annually 
to dispose of contaminated soil have 
involved disposal of over one million 
cubic metres of contaminated soil a year. 
The annual amounts do not follow trends 
but depend on the size of the individual 
decontamination works.

Number of sites 
remediated and removed 
from the EMR/CLR

Between 150 and 220 sites are fully 
decontaminated annually. The number of 
sites being decontaminated varies annually 
and does not follow speci  c trends over 
time. The size of underlying land parcels 
is the key determinant in number of sites 
decontaminated each year.

Number of Site 
Management Plans 
(SMPs) approved

SMPs are issued when the land has been 
partially decontaminated and can be safely 
used for the intended use with minimal 
management. The 110–160 SMPs issued 
for  nal land use annually can represent 
signi  cant cost savings in remediation 
for less sensitive land uses (such as high-
density residential and industrial).
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Importance 
Urban renewal areas
The majority of contaminated sites are located on former 
industrial land in the near inner city environment, which 
often has relatively high intrinsic value. Over the past 
15 years the trend has been for industry to relocate from 
the inner urban and near city fringe areas to strategic 
port areas and outer industrial zones. Former industrial 
sites are often contaminated as a result of poor waste 
disposal practices in the past. These sites are listed on 
the Environmental Management Register (EMR), which is 
available for public search so that all citizens have access 
to information about potential site contamination on land 
in which they have an interest.

A number of former industrial sites had been considered 
liabilities until the past decade, when many became 
desirable for residential/commercial/mixed use 
developments. This has stimulated site clean-up 
(remediation) and resulted in population growth in 
the urban renewal areas, with attendant economic 
development and environmental improvement. 

Economic and 
environmental concerns
The cost of site remediation can be a major consideration 
when affected sites are being developed; it can have 
adverse impacts on development and the attainment 
of desirable environmental outcomes. Inadequate 
management, poor site assessment practices and liability 
concerns held by professionals working in this area can 
lead to conservatism and unwarranted development 
costs and can render developments uneconomic. The 
effective and ef  cient management of contaminated land 
is essential to ensure protection of human health and 
the environment and to appropriately balance related 
development and economic growth issues.

Mining
Mining is a major industry and driver of Queensland’s 
economic growth. Many of the larger mining operations 
involve site contamination. Queensland has a number of 
legislative processes and policies to ensure environmental 
protection through the rehabilitation and closure of mining 
sites and to ensure that, following mining, land is made 
safe for the intended future uses.

Pressure and condition
Property development boom
Large sections of the urban renewal areas of Brisbane 
and other major population centres have been subject to 
extensive site investigation and remediation, hazardous 
contamination being removed to make land suitable for 
the intended uses. The development activity has placed 
considerable pressure on resources for the administration 
of contaminated land. 

Although details of the costs of all site contamination 
works over the past four years are privately held, it is 
estimated that the total cost of these activities would exceed 
$250 million. The urban renewal areas in Brisbane that 
are the subject of extensive remediation include Fortitude 
Valley, New Farm, Newstead and, more recently, West 
End. The largest site is the 17 hectare Newstead Gasworks 
site, nearing completion following a three-year clean-up 
process at a cost of approximately $50 million. This site was 
extensively contaminated and derelict. Remediation will be 
followed by development of a residential and mixed-use 
precinct valued at more than $1 billion. 

The West End area is undergoing rapid development and 
the clean-up of Montague Road Gasworks is stimulating 
extensive residential and commercial development 
accompanied by signi  cant environmental improvements. 
The urban fringes of Ipswich and Townsville are also 
following similar patterns.
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Such developments place considerable strain on the EPA’s 
technical resources and on consultancies involved in 
assessing and remediating sites. These pressures increase 
the dif  culty in meeting statutory timeframes under the 
Environmental Protection Act 1994 and can contribute to a 
lowering of standards of contamination reports submitted 
to the EPA for statutory decisions. These dif  culties can 
result in delays in gaining development approvals.

Professional liability concerns
Land purchasers and developers rely on professional 
reports to make business decisions regarding 
contaminated sites. The high cost of site assessment 
and remediation works and the liabilities that may ensue 
should there be dif  culties with professional advice 
can lead to conservatism among contaminated land 
professionals. This can result in undesirable economic 
and environmental outcomes arising from unwarranted 
remediation and waste of land  ll space in the disposal 
of lightly contaminated soils. Legal cases associated with 
these matters usually involve high costs and contribute to 
increased professional indemnity insurance costs.

Response 
Site Management Plans
The EPA has an established policy of encouraging the 
remediation of sites so that the land is  t for the intended 
use. When commercial and industrial uses 
are planned, land may not require a high-cost full clean-
up to a domestic residential standard. Land can be 
partially remediated to reduce any potential health and 
environmental risk from contaminants to a level where 
the land can be used with conditions to manage the 
residual contamination. 

These conditions form the basis of the approved Site 
Management Plan (SMP). The conditions are usually 
not onerous (for example, they may involve leaving 
contaminants safely contained under basement carparks) 
and are adapted to suit the proposed development. The site 
and SMP remain on the EMR with a clear approval for the 
land to be used for the intended purpose. This approach 
improves the economics of many developments while 
maintaining the necessary environmental safeguards. 
Contaminated sites are dealt with by local government in 
development approvals, as are the contamination risks 
associated with new developments.

Improved technical guidance 
The National Environment Protection (Assessment of 
Site Contamination) Measure December 1999 (NEPM) is 
the premier document in Australia for assessment of site 
contamination. It is a basic reference document used by 
regulators and professionals in Queensland to ensure 
high assessment standards and consistent practice on 
contaminated sites. Following  ve years of operation, 
a statutory review of the NEPM began in 2004. Signi  cant 
new developments and research have taken place since 

the original NEPM was made and Queensland is playing 
a major part in the review.

Major areas of concern include costly and unwarranted 
remediation of sites owing to the poor development of 
Ecological Investigation Levels (EILs), which are basic 
screening criteria for ecological protection. The EILs are 
considered conservative and are being mistakenly used 
as default clean-up criteria. Additional guidance is also 
required for bonded asbestos in soil, which is often 
subject to unwarranted remediation. The updated NEPM 
will deal with these and other concerns and improve 
environmental outcomes and project economics.

Use of third party reviewers 
To assist administration of contaminated land, the EPA 
has introduced a third party reviewer (TPR) system using 
guidelines in the NEPM. The purpose of the system is 
to improve the quality of contaminated land work and 
reduce the necessity for the EPA to undertake professional 
review of assessment work. The EPA appoints senior 
private sector professionals with demonstrated skills 
and experience and independent review ability following 
interview and assessment by a professional panel. 

Currently 11 TPRs have been appointed by the EPA; they 
include accredited contaminated land auditors from New 
South Wales and Victoria. They generally undertake more 
complex review work on major sites, reducing the demand 
on EPA’s technical resources. While they involve an 
additional cost to the consumer, their services can reduce 
the times taken to obtain the necessary statutory approvals 
relating to development, with associated cost savings.

Supporting research on 
mining sites
Former mining sites often revert to low-intensity grazing 
uses after rehabilitation. The EPA has supported research 
into the uptake of arsenic and heavy metal contamination 
by domestic animals grazing on such sites. The purpose 
of this work is to determine the best practices for 
management of mining wastes during mine life and to 
assist in the remediation of land post mining. 
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Key findings 
• Grazing is the main land use in more than 80% of 

Queensland and the state’s grazing lands are a major 
natural resource. The livestock carrying capacity and 
condition of the pasture resource are affected greatly by 
year-to-year climate variability and, in particular, rainfall. 

• Since 2001–02, much of Queensland has experienced 
continuing drought. The severity of the rainfall de  cit 
over the six years from 2001–02 to 2006–07 has 
been generally ampli  ed by high temperatures and 
evaporative demand. Derived indices of drought 
(moisture index, simulated pasture growth) suggest 
that the current drought is comparable in severity to 
the drought episodes of the 1990s and the Federation 
Drought (from approximately 1896 to 1903). 

• The effects of severe rainfall de  cit have led to reduced 
pasture and resource condition in several regions. 
Utilisation of pasture growth is considered high in areas 
where total grazing pressure (from domestic, native 
and feral grazing animals) is in excess of the capacity to 
support those animals in the long term and permit pasture 
to return to reasonable condition once the season breaks. 

• While the grazing industry has reduced somewhat the 
impact of drought through advances in technology, 
the apparent retention of livestock numbers through 
the current drought has increased the risk of land and 
pasture degradation. 

Indicators and 
summary of status
Indicator Status of indicator

Pasture growth Pasture growth averaged across the 
state for the period 1 April 2001–
31 March 2007 was 29% below the 
long-term mean. [  ]

Landscape function Signi  cant loss of landscape function 
has occurred in southern, south-
eastern, far western, north-western 
and north-eastern Queensland. [  ]

Weed invasion Weeds of National Signi  cance are 
increasing in abundance. [  ]

Grass basal cover Eastern Queensland grass basal cover 
is trending downwards. [  ]

Grazing pressure Grazing pressure was high: [  ]

•  cattle number estimates were 
maintained (10.4–11 million head 
on pasture) from 2002 to 2007;

•  sheep numbers increased from 
4.4 million in 2002–03 to
4.7 million in 2005–06;

•  macropod numbers still pose a 
signi  cant addition to grazing 
pressure in selected areas, 
although numbers are reduced 
from those in the peak drought 
period (2002–03).

Photo: Grant Stone
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Importance 
Spatially, grazing represents the major land use in 
Queensland. Pasture production is strongly affected by 
climate and responds to temporal variability (year to year 
and decade to decade) in rainfall, temperature, humidity, 
sunlight and evaporative demand. Other important 
agricultural land uses (such as cropping and horticulture), 
as well as biodiversity and community wellbeing, are also 
strongly affected by variability in these climatic elements. 
In this discussion the focus is on the effects of climate 
variability on pasture production and condition.

Over the past six years, the state’s extensive grazing lands 
have supported more than ten million cattle,  ve to seven 
million sheep and in some years at least twenty million 
native herbivores (macropods). Gross agricultural value from 
the meat and wool industries was forecast to be $3.7 billion 
for 2006–07 (DPIF 2007), representing about 35% of 
total gross value from agriculture. Climate variability and 
climate trends therefore have important implications for the 
economic value of the agricultural sector.

Rainfall variability in Queensland is strongly affected by 
the El Niño Southern Oscillation (ENSO) phenomenon and 
is measured and quanti  ed by the Southern Oscillation 
Index (SOI). The current drought (2001–02 to 2006–07) is, 
in part, the result of the occurrence of three El Niño events 
(de  ned here as SOI  –5.5 averaged for June to November) 
during 2002, 2004 and 2006. The lack of above-average 
rainfall (percentile 70–100) in the intervening years 
has resulted in an extensive six-year drought period 
comparable to historical drought episodes recorded in 
Queensland over the past 100 years.

Drought, or rainfall de  ciency, can be de  ned as a 
protracted, abnormally dry period, when the water supply 
is inadequate for the needs of the user (Daly 1994; BoM 
2007). Drought affects nature, industry, individuals and 
communities in different ways (conceptually, spatially and 
temporally) and therefore explicit de  nitions are available 
from the perspective of meteorologists, agriculturalists, 
hydrologists and sociologists (Daly 1994; BoM 2007). This 
report will describe pasture status in terms relative to the 
 elds of agriculture and meteorology. 

Pressure and condition
First, it is necessary to describe the year-by-year sequence 
of the current drought in terms of rainfall and modelled 
pasture growth. The calculation of historical pasture growth 
requires inputs of daily climate data of rainfall, maximum 
and minimum temperature, humidity, solar radiation and 
potential evaporation. The climate variable vapour pressure 
de  cit (VPD), a measure of atmospheric humidity de  cit, is 
important for evaporation and plant water use ef  ciency and 
was calculated from temperature and humidity. 

The spatial pasture growth model AussieGRASS (Carter et 
al. 2000) uses a soil:water balance calculation that includes 
components such as runoff, drainage, soil evaporation, and 
tree and pasture transpiration. The model uses daily climate 
variables, and thereby accounts for the effects of within-

seasonal rainfall variability. Seasonal rainfall totals alone 
account for only 40% of the measured variation in pasture 
growth in each growing season, whereas the soil:water 
pasture growth model (Day et al. 1997) accounts for more 
than 60–70% of the variation. The pasture growth model 
also includes a calculation of grass basal cover and hence 
carries a memory of the previous year’s pasture growth into 
the calculation of current year’s growth, which, for example, 
enables the model to simulate delayed recovery of growth 
from drought. Pasture values calculated from the model are 
expressed as standard units, which are kilograms of dry 
matter per hectare (kg DM/ha).

Since the previous reporting period (EPA 2003), historical 
climate data for the period prior to 1957 have been 
reconstructed for CLIMARC, a project for computerising the 
Australian Climate Archives, <www.bom.gov.au/climate/
how/climarc.shtml>. Such data include the reconstruction 
of Class A pan evaporation (the estimate of potential 
evaporation) based on vapour pressure de  cit and solar 
radiation (Rayner 2005). Further historical reconstructions 
will include the important effect of wind on potential 
evaporation (Rayner 2007). 

Year-by-year drought sequence 
The following description provides a year-by-year review of 
rainfall and pasture growth (see Figures 4.9, 4.10 and 4.19). 
The 12-month period from 1 April to 31 March is chosen 
to take in the main summer pasture growing season. This 
period aligns with El Niño/La Niña conditions (that is, 
ENSO, the major driver of climatic variability). In 2000–01, 
most of Queensland had well above-average rainfall and 
pasture growth. South-western Queensland experienced a 
series of relatively good years in the late 1990s, leading to 
a build-up of macropod numbers. The south-east corner of 
the state, however, had low rainfall and reduced pasture 
growth. The current drought sequence began in 2001–02 
with extremely low rainfall along coastal Queensland and 
in areas of south-western Queensland. 

In 2002–03, the drought extended across most of 
the state, with the exceptions of central Queensland and 
some parts of far western Queensland. In terms of pasture 
growth, the below-average rainfall in central Queensland 
was exacerbated by the previous year’s low rainfall, 
while in the north-west, where there had previously been 
average rainfall conditions, below-average rainfall had less 
impact on simulated pasture growth. 

In 2003–04, the majority of Queensland received average 
rainfall, but areas in the south-west and north-east 
(Burdekin catchment) received below-average falls. 
Areas of well below-average pasture growth were restricted 
to south-western Queensland, central Queensland and 
Cape York Peninsula.

In 2004–05, over 70% of Queensland had below-average 
rainfall, with only a small band of average conditions 
running through inland Queensland from the Gulf of 
Carpentaria to the New South Wales border. This pattern 
was re  ected in pasture growth in many regions, with 
an ampli  ed effect resulting from the rainfall de  cit: 
for example, well below-average and extremely poor 
conditions occurred in south-western, central and 
north-eastern Queensland. 
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In 2005–06, much of the state experienced average rainfall 
conditions, but south-western and coastal north-eastern 
Queensland saw well below-average conditions. Very 
little pasture growth occurred in south-western, central 
and north-eastern Queensland and Cape York Peninsula, 
although large regions in the north-west and south-east 
had average pasture growth. 

In 2006–07, above-average conditions occurred in northern 
and western Queensland, in part because of high rainfall 
associated with tropical cyclone Monica (19–21 April 2006). 

Figure 4.9  Annual (1 April to 31 March) rainfall and corresponding pasture growth percentiles for Queensland (2000–01 to 2006–07)
Source: DNRW
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Above average
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Extremely high
Percentile (90–100)

White = seasonally dry

In contrast, rainfall in south-eastern Queensland was 
extremely low and very little pasture growth was simulated 
in southern and south-eastern Queensland. The pasture 
growth simulations for 2006–07 include the carry-over effect 
of soil moisture from tropical cyclone Larry in March 2006. 

In summary, southern, south-western and north-eastern 
Queensland have had repeated years of rainfall de  cit, 
which is re  ected in the sustained poor pasture growth 
shown in Figure 4.9. The effects on the pasture resource of 
poor growth and extended use are discussed below.
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Trends in climate variables
Pasture growth results from soil moisture provided by rainfall 
along with other climate variables affecting plant water 
availability and water use ef  ciency. Thus, while rainfall 
de  cit is the major cause of drought, other climatic elements 
(such as high maximum temperature, vapour pressure de  cit 
and potential evaporative demand) can amplify the effects 
of lack of rainfall. In the following analyses, climate variables 
have been averaged across the state’s main grazing/dryland 
cropping zones. Queensland’s main dryland cropping 
and pastoral zone (south of 19° latitude and east of a line 
approximately from Cloncurry to Hungerford) represents 
approximately 60% (100 million hectares) of the state, but 
carries 80% of the state’s livestock.

The historical records of climate variables (temperature, 
humidity and solar radiation) since 1957 (the 
commencement of data computerisation), along with pre-
1957 weather station data (dating back to 1890) of lower 
density (and lower quality) represent these measurements. 
The Bureau of Meteorology also has a reference set of 
temperature data that has been corrected for changes in 
landscape position of weather stations (Torok and Nicholls 
1996). The datasets used for this analysis are highly 
correlated with the Bureau of Meteorology reference set 
(McKeon et al. 1998; Rayner et al. 2004). Reconstruction 
of Class A pan evaporation from solar radiation (that is, 
cloud cover) and vapour pressure de  cit, or ‘synthetic’ pan 
evaporation (Rayner 2005), was used to indicate trends in 
potential evaporation rather than using measured Class 
A pan evaporation. Rayner (2007) found that trends in 
measured Class A pan evaporation across Australia were 
correlated with local changes in wind run (daily average 
of wind speed), and these are likely to represent changes 
in instrumentation and/or exposure of the instruments 
(Nicholls 2006). Thus, the use of ‘synthetic’ pan evaporation 
in our analyses integrates trends in cloud cover, temperature 
and humidity in terms of potential evaporative demand.

Synthetic pan evaporation is regarded, however, as 
‘provisional’ since corrections for changes in landscape 
position and instrument/measurement are yet to be 
developed. We present records and reconstructed 
variables prior to 1957, although it should be emphasised 
that only provisional comparisons can be made here. 
Corrections that would allow current conditions to be 
directly compared with historical conditions are yet to be 
developed. Thus, interim data are presented here with 
caveats stated, based on the view that the provisional data 
are of such importance that it would be an omission not to 
warn of the implications of this information.

It is also signi  cant that Rayner et al. (2004) evaluated 
CLIMARC temperatures compared to the Bureau of 
Meteorology reference set (Torok and Nicholls 1996). The 
likely corrections to account for changes over time (that is, 
more than 100 years) suggest that corrected temperatures 
early in the 20th century were likely to be slightly lower 
(<0.5°C) than those presented here (Figures 4.11, 4.12 
and 4.13).

Analysis of current drought in 
terms of climate variables
The current drought involves six years in which rainfall 
(averaged across Queensland grazing lands) has been 
below average and includes  ve individual years where it 
was more than 15% below average (Figure 4.10). In terms 
of rainfall for individual years, the worst year in the current 
drought sequence was 2002–03, when rainfall in the 
grazing lands was 39% below average. This year was not 
as extreme as the years 1982–83, 1951–52, several years 
in the period 1910 to 1930, or two ‘back-to-back’ extreme 
years in the Federation Drought, 1900–01 and 1901–02. 
However, as shown by the six-year running mean in 
Figure 4.10, the average rainfall for the full six-year period 
2001–02 to 2006–07 is the lowest since the Federation 
Drought, which spanned seven years from 1896–97 to 
1902–03. Given there has been a change in the number 
and location of rainfall reporting stations over the past 100 
years (along with a range of options available in spatially 
interpolating rainfall for use in modelling), the current 
drought is regarded as being comparable in severity to the 
Federation Drought. 

As stated in ‘Climate and greenhouse’ in Chapter 3, 
Atmosphere, Queensland minimum temperatures 
averaged for the 12 months from 1 April to 31 March 
increased during the 20th century. The highest annual 
minimum temperatures since 1957, the start of high-quality 
records, were recorded in 2005–06 (Figure 4.11). Annual 
maximum temperatures have also been high during the 
drought period: 2002–03 and 2005–06 had the highest 
maximum temperatures (Figure 4.12). The highest mean 
temperatures were recorded in 2003–04 and 2005–06 
(Figure 4.13). Humidity content (expressed as vapour 
pressure) was exceptionally low in 2002–03, equivalent 
to the previous lowest ‘dry’ year in the 1982–83 drought 
(Figure 4.14). These temperature and humidity extremes 
were re  ected in vapour pressure de  cit, 2002–03 having 
the highest de  cit, amplifying the effect of low rainfall 
(Figure 4.15).

Figure 4.10  Annual rainfall (mm, 1 April to 31 March) 
averaged across Queensland’s pastoral and cropping 
zone, mean rainfall (573.5 mm), and six-year running 
mean of annual rainfall
Source: DNRW
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Potential evaporation estimates, or Class A pan 
evaporation (Rayner 2005), indicated high values for each 
of the years 2002–03 to 2006–07, comparable with the 
previous high value measured in the 1982–83 drought 
(Figure 4.16). The combination of low rainfall and high 
potential rates of evaporation (expressed as the ratio of 
rain to potential evaporation) indicated that the current 
drought is extremely severe (Figure 4.17). The six-year 
running mean in Figure 4.17 shows that the present trend 
is lower than that in any other period, including the 
Federation Drought period.

As explained above, the lack of high-quality records, 
which commenced only in 1957, prevents de  nitive 
comparison with earlier droughts such as the Federation 
Drought. As part of the CLIMARC project, Rayner et al. 
(2004) have reconstructed historical climate records 
(temperature, humidity, cloud cover), although 
corrections for changes in measurement procedures, 
landscape position and instrumentation are yet to be 
developed. Nevertheless, such corrections are unlikely to 
substantially increase historical temperatures for stations 
in rural Queensland (Rayner 2005). Thus preliminary 
assessment of reconstructed vapour pressure de  cit and 
potential evaporation suggests that the current drought 
is comparable to the Federation Drought (if not worse) in 
terms of the ratio of rainfall to potential evaporation.

An alternative measure of moisture availability (to 
validate Figure 4.17) is the ratio of rainfall to vapour 
pressure de  cit (Figure 4.18). Vapour pressure de  cit is 
an important component of potential evaporation and 
has been calculated from historical temperature and 
humidity records. The moisture index calculated in this way 
(Figure 4.18) con  rms the severity of the recent drought 
period when compared to historical values.

Simulated pasture growth
Pasture growth was calculated assuming a constant tree 
basal area (that is, tree density) and atmospheric carbon 
dioxide (CO

2
) concentration, with no change in pasture 

composition, and using animal numbers reported in 2001. 
Since the late 1800s, CO

2
 concentration has increased from 

280 parts per million (ppm) to more than 380 ppm in 2006 
(see ‘Climate and greenhouse’ in Chapter 3). The pasture 
growth model was calibrated using pasture data collected 
from the early 1990s to 2000. During this period CO

2
 

concentrations rose from 355 ppm to 372 ppm. The impact 
of historical changes of CO

2
 concentrations on pasture 

water use and growth are yet to be modelled and are the 
subject of current research. Thus values of approximately 
360 ppm are used in the simulations of pasture growth.

The pasture growth simulation integrates the effects 
on pasture growth of variability in climatic elements 
(rainfall, temperature, humidity, solar radiation and 
pan evaporation) along with animal consumption as 
a realistic ‘feedback’ mechanism on pasture growth. 

Figure 4.11  Annual minimum temperature (°C, 1 April to 
31 March) averaged across Queensland’s pastoral and 
cropping zone
Source: DNRW
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Figure 4.12  Annual maximum temperature (°C, 1 April to 
31 March) averaged across Queensland’s pastoral and 
cropping zone
Source: DNRW
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Figure 4.13  Annual mean temperature (°C, 1 April to 
31 March) averaged across Queensland’s pastoral and 
cropping zone 
Source: DNRW
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Figure 4.14  Vapour pressure (hPa, 1 April to 31 March) 
averaged across Queensland’s pastoral and 
cropping zone
Source: DNRW
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Figure 4.15  Vapour pressure de  cit (hPa, 1 April to 
31 March) averaged across Queensland’s pastoral 
and cropping zone
Source: DNRW
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Figure 4.16  Synthetic pan evaporation (mm/day, 1 April 
to 31 March) averaged across Queensland’s pastoral and 
cropping zone
Source: DNRW
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Figure 4.17  Moisture index (1 April to 31 March) averaged 
across Queensland’s pastoral and cropping zone (calculated 
as a ratio of rainfall to synthetic pan evaporation), and six-
year running mean of the moisture index
Source: DNRW
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Figure 4.18  Ratio of rainfall to vapour pressure 
de  cit (mm/hPa, 1 April to 31 March) averaged across 
Queensland’s pastoral and cropping zone, and six-year 
running mean of the ratio
Source: DNRW
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Figure 4.19  Pasture growth (kg DM/ha, April to 31 March) 
averaged across Queensland’s pastoral and cropping 
zone, and six-year running mean of pasture growth
Source: DNRW 
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turnoff data; (d) feedlot statistics; and (e) monitoring sales 
and cattle movement data. From these estimates, a time-
series of domestic livestock numbers (Figure 4.21) has been 
prepared to assess changes in grazing pressure (Stone et al. 
2003; G. Stone, pers. comm.). 

Pasture utilisation was calculated by  rst taking total 
grazing animal numbers expressed as adult beef 
equivalents (ABEs), then subtracting numbers of cattle 
that were held in feedlots (Figure 4.21). From this, a total 
demand for forage was estimated. Forage demand was 
divided by simulated pasture growth to give pasture 
utilisation (Figure 4.22). Average utilisation during the 
current drought was 13%, a value similar to that in the 
1990s drought period (1991–92 to 1996–97). Figure 4.22 
shows the pasture utilisation calculated for Queensland 
when estimates of feral grazers and macropod numbers 
are included from the AussieGRASS model. 

Historical variability in simulated pasture growth re  ects the 
variability in rainfall (Figure 4.19). Temperature trends can 
have contrasting effects on pasture growth, on one hand 
increasing net photosynthesis (to a threshold of ~30°C), 
but otherwise increasing evaporative demand and 
reducing soil moisture availability and water use ef  ciency. 
The pasture model calculates the net result of these 
opposing temperature effects. 

The time-series of simulated pasture growth shown in 
Figure 4.19 indicates severe droughts in 1902–03, 1915–16, 
1951–52, 1982–83 and 1994–95. The most severe year of 
the current drought (2002–03) ranks as the eighth worst 
in terms of pasture growth. However, when the six years of 
the current drought period (1 April 2001 to 31 March 2007) 
are compared with all other six-year periods, the ranking 
is comparable with the 1990s drought (1991–97) and 
the Federation Drought. Pasture growth averaged across 
Queensland for the six years 1 April 2001 to 31 March 2007 
was 29% below the long-term mean. In addition, each 
individual year of pasture growth was below the long-term 
mean. The six-year running mean in Figure 4.19 con  rms 
that pasture growth for the current drought period is lower 
than that for any other six-year period (but similar to that in 
the 1990s six-year drought period).

Pasture utilisation 
The pressure on the grazed resource can best be 
summarised by the ratio of animals to pasture growth. 
Pasture utilisation is the ratio between pasture 
consumption and pasture growth; this term explains 
effectively the grazing pressure on the pasture resource. 
High levels of pasture utilisation, especially under poor 
growing conditions, result in rapid decline in pasture basal 
cover (McKeon et al. 2004).

To calculate the state’s pasture utilisation, pasture growth 
was calculated for the whole of Queensland to allow 
comparison with total livestock numbers retained in the 
state. Pasture growth was simulated at a 5 km resolution 
(Figure 4.20) across Queensland using the AussieGRASS 
model, which has been developed and validated over 
the past 20 years (Carter et al. 2000). There are limits, 
however, to our knowledge, our data resources and the 
rate at which that new information can be implemented 
and tested for use in analyses. As per the caveat given 
in the previous reporting period (EPA 2003), the major 
changes in vegetation affecting pasture productivity are 
not included in this analysis. They include vegetation 
thickening (Burrows et al. 2002); increase in buffel grass 
distribution (O’Rourke et al. 1992); tree clearing (various 
SLATS reports; Henry et al. 2002); and increases in 
herbaceous and woody weeds and other forms of land 
degradation (EPA 1999). Further research is required in this 
 eld to reconstruct historical vegetation change.

An estimate of numbers of domestic livestock impacting 
on Queensland pastures has been developed (G. Stone, 
pers. comm.) using (a) Australian Bureau of Statistics (ABS) 
census and survey data; (b) ABARE survey data; (c) livestock 

Figure 4.20  Pasture growth (kg DM/ha, 1 April to 
31 March) averaged across Queensland, and six-year 
running mean of pasture growth
Source: DNRW 
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Figure 4.21  Domestic livestock numbers (beef cattle 
and sheep) across Queensland expressed as adult beef 
equivalents (ABEs)
Source: DNRW
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Grazing animal pressure
Assessing livestock numbers across regions and for the state 
is a dif  cult task. Because of the lack of data at a consistent 
spatial resolution, livestock numbers for the current drought 
have only been comprehensively assessed on an annual 
basis using the ABS agricultural census of 2001. For the years 
2002 to 2005, total state numbers have been estimated from 
ABS/ABARE surveys; preliminary numbers were available 
for 2006 (ABS 2007) and numbers for 2007 were estimated 
from knowledge of previous numbers, seasonal conditions, 
livestock markets and turnoff (G. Stone, pers. comm.). These 
estimates suggest that, at a state level, cattle numbers 
have been maintained through the drought (that is, 10.4 to 
11 million head on pasture), while sheep numbers declined 
from 8.7 million in 2000–01 to an historical low of 4.4 million 
head in 2002–03, but then rose to 4.7 million head in 
2005–06 (ABS 2007). Severe drought in different regions 
such as south-western Queensland has resulted in low stock 
numbers, as reported anecdotally by graziers. 

In contrast to the 1991–96 drought, a major feature of 
the current drought has been the relatively high prices 
received for stock, particularly cattle. These market 
opportunities have provided graziers with suf  cient equity 
to respond to pasture feed de  cits by arranging sales or 
agistment, thus reducing pressure on the pasture resource. 
Advancement in dry-feed supplementation, while a highly 
signi  cant production and survival instrument for graziers, 
can potentially lead to problems if livestock are retained 
until perennial pastures are completely utilised or grazed 
beyond recovery.

In the previous reporting period, macropod numbers were 
conservatively estimated at over 20 million (EPA 2003). 
Recent reports suggest that, as a result of drought, 
macropod numbers have declined, which has been 
re  ected in reduced pasture utilisation (Figure 4.22). 
Harvest quota estimates have declined by 45% since 
2002 (DEWR 2007). The reduction in grazing pressure 
from macropods may facilitate the recovery of the pasture 
resource once rain occurs, although high macropod 
numbers may still pose a problem in some locations. 

Feral and farmed goats should also be included in the 
total grazing pressure (TGP) calculation (Figure 4.22). 
In areas where feral goats had previously been harvested on 
an ad hoc basis (particularly south-western Queensland), 
buoyant markets and local slaughter facilities now 
provide the incentive for a feral/farmed goat industry to 
be run as a regular, pro  table part of pastoral activities 
(Chapman 2003). Feral goat numbers are estimated in 
conjunction with macropod aerial surveys and farmed 
goats have been counted by ABS in recent years (2004 and 
2005), but the limited time-series is not suf  cient to judge 
trends for the period of interest (from 2000–01). In addition, 
because of the numbers of feral goats now being considered 
as ‘farmed’ goats, the numbers reported by ABS may falsely 
show an increasing trend. 

In regions where rabbits are present, density is estimated 
to have increased by 50–100% since 2002 (D. Berman, pers 
comm.). This increase is most likely caused by the diminished 
effectiveness of the rabbit calicivirus in controlling rabbit 
numbers. In dry conditions the vector viability of the rabbit 
calicivirus is reduced. As a result, rabbits have continued to 
recolonise areas previously inhabited.

In terms of average rainfall, the six-year period ending 
March 2007 is comparable with ‘six-year’ periods in 
the long Federation Drought (that is, in the seven-year 
Federation drought there were two ‘six-year’ periods). In 
contrast to the Federation Drought, however, the three 
extreme drought years (2002–03, 2004–05 and 2006–07) 
were separated by years during which some areas in the 
state had average or above-average rainfall and pasture 
growth conditions. Thus, it would appear that during the 
current drought the pasture resource across Queensland 
has been able to carry the indicated numbers of domestic 
livestock (notwithstanding all other herbivores), through 
the movement of animals around the state from one area 
to another (for sales, agistment and slaughter). 

Pasture condition
The major factors driving degradation and recovery 
processes in pastures are described in Stone et al. (2003) 
and McKeon et al. (2004), and include:

• climate variability;

• grazing pressure from domestic livestock and natural 
and feral herbivores; and

• grazing and vegetation management, including grazing 
management at a paddock scale, pasture burning and 
woody plant regrowth control.

The main degradation processes in grazing lands involve a 
decline in:

• composition of desirable (usually perennial) grasses 
and edible shrubs;

• soil surface protection (cover) and in  ltration 
capacity; and

• soil fertility and capacity to store water.

Degradation may also involve changes in soil attributes 
that reduce pasture production (increased salinity, 
soil acidi  cation) and increases in weeds and woody 
components that compete for water and nutrients. As 
discussed below, the term ‘loss of landscape function’ 
is used to integrate these components of degradation.

Figure 4.22  Pasture use (percentage utilisation, 1 April 
to 31 March) of domestic livestock (beef cattle and sheep) 
and total grazing animals (domestic livestock, macropods 
and feral grazers) averaged across Queensland
Source: DNRW
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Response 
Climate variables and grazing pressure on the pasture 
resource have been analysed and discussed in this 
section. It suggests that pasture production and condition 
across the state compare (at least) with recent and 
historical severe protracted periods of rainfall de  cit and 
deteriorating resource status. Without objective validation 
in the  eld, however, broad analysis of land condition by 
simulation can be misleading. Although Queensland’s 
grazing lands occupy over 80% of the state and represent 
an important natural resource, no formal operational 
monitoring of pasture condition at permanent sites is 
carried out, as occurs in other states (Bastin and Watson 
2006). Thus, assessment of pasture condition has relied 
on pasture scientists integrating their experience at a 
regional level to provide qualitative assessments (Tothill 
and Gillies 1992; EPA 2003). In the following review, we 
have followed this approach, drawing heavily on extensive 
 eld assessments and monitoring by DNRW of  cers over 

the 13 years since 1994 (Hassett et al. 2000, 2006). 

Remote sensing of bare ground also allows objective 
assessment of change in surface cover where tree density 
is low, less than 20% tree foliage projected cover (Scarth 
et al. 2006). A preliminary assessment has been made 
using Landsat Thematic Mapper (TM) satellite imagery for 
the whole of Queensland since 1988. Average groundcover 
estimates in 2005 were similar to those made in 1996 at 
the end of the drought that started in 1991. A preliminary 
analysis (Figure 4.23) shows the groundcover estimate is 
very dynamic and ranges from 33% to 75%, with an average 
of 45% groundcover for the period 1988–2005. In relative 
terms, the years 1999 to 2001 show the potential for high 
groundcover across the state when bene  cial climatic 
conditions are experienced. Conversely, on three occasions 
since 1988 average groundcover has been below 35%. 
When average cover is below the mean (that is, below 45%, 
as it was in 11 out of 18 years), areas of the state will be 
well below this value, indicating signi  cant areas at risk 
of degradation from wind and water erosion. The analysis 
from Landsat TM averaged across Queensland matches 
AussieGRASS pasture cover simulations (using Bare ground 
index Version bi1), supporting the validity of the model in 
assessing changes in time and space, as discussed below.

An Australia-wide assessment of rangeland condition 
and trend is being made by the Australian Collaborative 
Rangeland Information System, ACRIS (Bastin and Watson 
2006). As part of the ACRIS review, two independent 
assessments have been made by Queensland 
pasture scientists using: (i) subjective interpretation 
of AussieGRASS data simulation of pasture growth 
and utilisation; and (ii) repeated Rapid Mobile Data 
Collection (RMDC). The detailed  ndings and caveats to 
the interpretations for these two approaches are given in 
Hassett et al. (2006). The  ndings are summarised here 
for IBRA (Interim Biogeographical Regionalisation of 
Australia) regions. 

Queensland’s Mitchell grasslands represent 19% of the 
state’s native pasture area. The climatic severity of the 
drought is highlighted by death (and variable recovery) 
of long-lived perennial grass tussocks, especially the 
Mitchell grass species in western Queensland (Orr and 
Phelps 2006). Individual Mitchell grass tussocks can live as 
long as 20–30 years, but sometimes as little as six years. 
During the current drought, some areas saw a period of 
fourteen months (November 2001 to February 2003) without 
signi  cant rainfall. This was followed by 100–400 mm of 
rain received as patchy summer storm events in February 
2003. Much of the Mitchell grass country did not receive 
further rain until January/February 2004, when 150–400 mm 
fell as summer storms (again with high spatial variability). 
In some areas tussocks failed to respond to February rains 
in both 2003 and 2004. Seed stores (and seed viability) 
to regenerate populations through recruitment have also 
been identi  ed as a topic for investigation. The causes of 
widespread tussock death observed during the current 
drought are still being researched, although recovery has 
been observed recently in some regions. Similar concern 
was recorded regarding damage to Mitchell grasslands in 
the extended droughts of the late 1920s and early 1930s 
(Everist 1935; White 1935).

It is dif  cult to separate the natural and managerial 
components in resource deterioration. To determine 
the effect of climate variability, it is important to assess 
the pasture and land resource under similar climatic 
conditions (for example, after a sequence of drought 
years or favourable years). Comparison of the resource 
condition during the current drought with condition during 
previous droughts (for example, 1991–94) allows some 
assessment of trends to be made. The 1991–94 drought was 
concentrated in central and eastern Queensland. Western 
Queensland experienced severe drought in 1991, but had a 
substantial break in 1993. 

The three-year period of above-average rainfall (1998–99 
to 2000–01) over most of Queensland resulted in pasture 
production that was 46% above average (Figures 4.9 
and 4.20). The climatic conditions in this period were 
suitable for placing the pasture resource in good condition. 
However, the above-average years also supported the build-
up of livestock and macropods (EPA 2003). Pasture growth 
over the six years since 2001–02 has been 27% below 
average (using a six-year running mean from 2001–02). 
The retention of livestock numbers, as well as high native 
herbivore numbers at the start of the drought period, is 
likely to have increased the risk of conditions leading to 
decline in pasture condition. 

The year-by-year sequence of climate variability suggests 
that the current drought is likely to affect pasture 
production and condition to a greater extent in some 
regions than in others. Areas of south-western Queensland, 
for example, have had extreme rainfall de  ciency, poor 
pasture production and high total grazing pressure over 
the protracted period 2001–02 to 2006–07 and are now 
considered to be in poor condition.

Source: DNRW

Case study: Mitchell Grass condition
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Subjective interpretation from 
AussieGRASS outputs
A key attribute of resource condition is the qualitative 
assessment of landscape function, where loss of function is 
indicated by a decline in composition of desirable (usually 
perennial) grasses and edible shrubs, soil surface protection 
(groundcover) and in  ltration capacity, and soil fertility 
and capacity to store water. Landscape function has been 
assessed for identi  ed important regions (such as south-
west Queensland), where loss of function has occurred. 

Subjective interpretation based on AussieGRASS data was 
undertaken for the period 1991–2005. Landscape function 
and trend (Figure 4.24) were inferred from monthly and 
annual time-series data of pasture growth, pasture 
utilisation, simulated cover and total standing dry matter 
(J. Carter unpublished data). High utilisation over extended 
seasons was assumed to reduce landscape function by 
removing perennial tussock grasses (particularly through 
reducing in  ltration rates, increasing runoff/erosion, 
increasing bare soil evaporation and limiting the ability 

of the system to hold nitrogen) and was the main factor 
considered in estimating likely loss of function. A full 
description of the methodology, analysis and caveats to 
the interpretation can be found in Hassett et al. (2006). 

Assessment of change in 
landscape function using 
on-ground visual interpretation
Landscape observations have been made while 
undertaking Rapid Mobile Data Collection (RMDC) since 
1994 (Hassett et al. 2000, 2006). While landscape function 
‘state’ was not formally recorded, the observer was astute 
in his interpretation of the state of the landscapes visited, 
has extensive practical experience, and has reliable 
recall supported by thousands of photographs taken at 
known locations.

In this interpretation, a map was constructed representing 
a subjective impression of where the most signi  cant 
changes in landscape function had occurred (Figure 4.25). 
Areas representing change in landscape function were 
determined from yearly observations across much of 
Queensland, and are shown at a partial sub-IBRA scale. 
The initial assessment of these systems in 1994–95 
was under climatic conditions somewhat similar to 
those in 2004 and 2005. Areas of change were then 
extrapolated to the full sub-IBRA scale. The frequency 
of surveys since 1994–95 in some regions was deemed 
too low to determine a change in landscape function. 
Like previous analyses (such as Tothill and Gillies 1992), 
the interpretation is subjective, but is likely to be more 
robust than interpretations made using other techniques, 
because a single operator (actively engaged in observation 
of the landscape) has made the estimates over the entire 
area over a considerable time span.

Both analyses (Figures 4.24 and 4.25) indicate areas 
of signi  cant loss of function in southern and south-
western Queensland. The second assessment (Figure 4.25) 
also indicated signi  cant loss of landscape function in 
areas such as far western, north-western and north-
eastern Queensland.

Although it was not possible to reliably separate the 
effects of climate from those of grazing management, 
several important features were noted. Fodder clearing in 
the mulga zone (south-west Queensland), which enables 
the retention of stock through drought, has maintained 
grazing pressure, particularly while pastures are recovering 
following rainfall, when they are most vulnerable to 
overgrazing. Given the length and severity of the drought 
in this region, as indicated by native tree death, careful 
management of grazing pressure will be necessary to 
aid pasture recovery. Regions such as Dalrymple Shire 
in north-east Queensland have demonstrated rapid 
recovery of pasture biomass once rainfall has occurred. 
However, this high variability in pasture yield (and 
species composition) does not necessarily demonstrate 
a sustainably grazed system. Periods of low cover as a 
consequence of high utilisation and drought continue 
to place the resource at risk and are contributing to soil 
loss, stream bank erosion and downstream risks (such as 
sediment affecting the Great Barrier Reef lagoon).Photo: Roslyn Charnock

 Figure 4.23  Groundcover (<20% tree foliage projected 
cover) for Queensland simulated from Landsat satellite 
imagery and AussieGRASS from 1988 to 2005
Source: DNRW

0
1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006

Year

10

20

30

40

50

60

70

80
Co

ve
r (

%
)

Landsat satellite 

AussieGRASS



La
nd

137State of the Environment Queensland 2007

Pa
st

ur
e 

pr
od

uc
ti

on
 a

nd
 c

on
di

ti
on

Figure 4.24  Landscape function and trend from AussieGRASS outputs 1991–2005 (J. Carter) 
Source: DNRW
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Repeated surveys using reproducible methods have given 
the general impression that invasion by weeds including 
parthenium, parkinsonia, prickly acacia and other Weeds 
of National Signi  cance is increasing. Similarly, the 
impression was that in eastern Queensland grass basal 
cover is trending downwards, even in buffel grass areas. 
Other major concerns were that large numbers of domestic 
animals (including goats in western Queensland) were 
still present despite the severity of the drought, and that, 
with increasing pasture utilisation and more general use 
of supplementation, the pasture resource (particularly in 
south-western Queensland as of early 2007) remains under 
considerable grazing pressure.
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Figure 4.25  Landscape function and trend from on-ground visual interpretation 1994–2005 (R. Hassett)
Source: DNRW
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Photo: Grant Stone
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Conclusion
The above analysis reviewed components of pasture 
production for Queensland’s grazing lands including 
climate variables, simulated pasture growth, estimated 
livestock numbers, inferred grazing pressure, and repeated 
surveys of selected areas to ascertain pasture condition. 
By historical standards, the current drought is extremely 
severe and is comparable to the Federation and the early/
mid-1990s droughts. Climate indicators such as maximum 
temperature, vapour pressure de  cit and potential 
evaporation suggest an increasing severity of drought 
since the start of reliable records (in 1957) and 
are consistent with general projections resulting from 
global warming and climate change considerations 
(Walsh et al. 2002).

Although the three years associated with El Niño events 
(2002, 2004 and 2006) had generally below-average 
rainfall and pasture growth, rainfall in the other years in 
different regions has provided suf  cient pasture growth 
to maintain livestock (cattle) numbers. It appears that 
technological advancement, skilled management and 
transport ef  cacy have resulted in beef cattle numbers 
being relatively unresponsive to the recent effects of 
drought on a whole-of-state basis. Sheep numbers are 
very low, re  ecting both drought and the economic trend 
of the industry, while the beef industry remains buoyant 
(in early 2007). It should be noted that even if domestic 
livestock were removed in areas where densities of 
macropods (and feral grazers) have been high (such as 
south-western Queensland), high pasture utilisation would 
have continued, to the detriment of the resource. The 
future vigour of the pasture resource will depend on how 
pasture recovery is managed—that is, the degree of grazing 
pressure applied after a break in the season.

It is not possible to conclude that the severity of the 
current drought is the result of climate change, or even 
that it is unprecedented when compared to the Federation 
Drought. Nevertheless, increased temperatures and 
potential evaporation rates, in combination with low 
rainfall and subsequent reduced pasture growth, provide a 
warning of what could occur in the future as temperatures 
continue to rise.

The success of the grazing industry in managing the 
drought is a credit to the experience, expertise and 
scienti  c support re  ned over 100 years. However, if 
retention of grazing animals in parts of the landscape 
results in irreversible long-term destruction of the 
resource, then the bene  t of this hard-won success 
will not be available to future generations.
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Introduction

Fresh water and the habitats that depend on it are some 
of Queensland’s most precious resources and must be 
managed well to ensure economic and social prosperity 
while maintaining a healthy and sustainable environment. 
Increasing pressures of drought, major  oods, climate 
change and Queensland’s increasing population mean 
that competing needs must be balanced and water 
ef  ciency must be improved to protect this resource and 
its associated habitats.

‘Wetlands’ is a broad term that encompasses diverse 
areas, such as those shown in Figure 5.1. Included in 
this de  nition are marine areas, lacustrine areas (lakes), 
palustrine areas (swamps, bogs and fens), estuaries, 
groundwater, rivers and arti  cial water bodies such as 
dams and water storages.

The State and Commonwealth governments have adopted 
an integrated approach towards wetland management and 
conservation, and have de  ned these areas as ‘areas of 
permanent or periodic/intermittent inundation, whether 
natural or arti  cial, with water that is static or  owing, 
fresh, brackish or salt, including areas of marine water the 
depth of which at low tide does not exceed six metres’.

Wetlands support diverse plant and animal communities that 
are reliant on water availability, quality and natural water  ow 
cycles, including groundwater  uctuations that affect the 
watertable. Rivers and streams are generally  owing water 
habitats, although they may dry out seasonally.

Lacustrine and palustrine areas are found throughout the 
catchment: along rivers, on  oodplains and in coastal 
areas. Lacustrine and palustrine areas generally comprise 
standing water rather than  owing water. They can be 
permanently, seasonally or episodically full, with periods 
of complete drying. They become ephemeral particularly 
where there are seasonal  uctuations.

Groundwater is any water located beneath the earth’s 
surface in underground streams or aquifers. Groundwater is 
recharged from and may eventually  ow to the surface, where 
natural discharge occurs through springs and streams.

The Great Artesian Basin (GAB) is one of the world’s largest 
underground reservoirs and underlies approximately 70% 
of Queensland. Water for agricultural purposes has been 
extracted from this resource since the late 1800s, and 
water from the Basin is increasingly being used for urban 
and industrial use.

To gain a full understanding of the extent and condition of 
all the state’s wetland systems, it is important to read this 
chapter in conjunction with the information on wetlands in 
the biodiversity and coastal zone chapters. The six issue 
papers presented here are:

• the extent and condition of wetland systems;

• condition of rivers;

• surface water quantity;

• subartesian groundwater levels;

• artesian bore pressure; and

• groundwater quality.

Although the different wetlands are discussed 
separately, the reader should keep in mind that they are 
interdependent; impacts on one affect all the others to 
some degree.

The extent of Queensland’s estuarine, lacustrine, 
palustrine and riverine wetlands is relatively well 
documented. However, data on the condition of some 
of these areas and associated ecosystems are currently 
minimal. The paper on extent and condition of wetland 
systems provides an overview of the available information, 
while the condition of rivers is covered separately.

The paper on the condition of rivers discusses the 
quality of surface water and river ecosystems throughout 
Queensland. Water quality covers physico-chemical 
measures such as nutrient concentrations, electrical 
conductivity and turbidity. Ecosystem condition and health 
are measured by assessing macroinvertebrate and  sh 
populations, riparian zone changes, and land management 
and clearing practices within the associated regions.
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area. The greatest losses have occurred in the Murray-
Darling Basin, North East Coast drainage division, and in 
palustrine and riverine wetland systems.

Differences in wetland loss from one catchment to another 
are even more pronounced. Between 1997 and 2003, some 
catchments lost more than 1000 ha, while others have lost 
only minimal wetland areas.

In contrast to wetland extent, the statewide condition of 
wetlands is not well known or well monitored, and this 
represents a gap in knowledge for managing wetlands. 
Signi  cant wetlands continue to be recognised and 
mapped by various mechanisms. However, recognition of 
their signi  cance does not necessarily lead to higher levels 
of protection.

It is not enough to assess wetland status by using extent 
alone. Many of the values of a wetland are dependent on 
its condition: the wetland may still exist but may not be 
functioning properly; consequently the values associated 
with it may be compromised.

The Queensland Government in collaboration with the 
Australian Government has implemented a number 
of initiatives since the last report to address wetland 
management and protection. This report documents the 
government programs under way to improve understanding 
and protection of our wetlands.

Contents

Extent and condition of wetland systems 144

Condition of rivers 155

Surface water quantity 166

Subartesian groundwater levels 171

Artesian bore pressure 175

Groundwater quality 180

The paper on surface water quantity examines the 
pressures on surface water supplies, the impact of the 
drought on these supplies, water use and the programs in 
place to manage water use.

The three issue papers on groundwater provide information 
on subartesian water levels, artesian bore pressure and 
groundwater quality, including a discussion on current 
pressures and government initiatives to manage them.

Major pressures on wetlands include land use, rural and 
urban development, land clearing, water extraction and land 
management practices, all of which can adversely affect 
lakes, swamps, bogs, fens, river and groundwater water 
quality,  ow regimes and ecosystem biodiversity and health.

Drought conditions have been a feature of Queensland’s 
climate during the four years since the last report. This 
has affected surface water and groundwater quality 
and quantity. The impact has been most obvious on the 
surface, with extensive anecdotal reports of drying-up of 
rivers and lakes that have been continuously wet for many 
years. Drought and the resulting lack of surface water have 
increased rural and urban demand for and dependency 
on supplementation of water supplies through extraction 
of surface waters and groundwater. Thus, in a time of low 
rainfall, added pressure is put on wetland systems to 
replenish water extracted by the many users.

If not managed properly, this pressure will affect the 
reliability of surface water and groundwater supplies 
and overall water quality and water  ow. Potential 
adverse impacts include increased pollution, salinity 
and incidences of iron bacteria attacking bore casing in 
groundwater systems, diminished water quality, increased 
frequency of toxic algal blooms, and further losses of 
biodiversity.

Wetland areas have declined in number and extent since 
before European settlement to 2003. Between 1997 and 
2003 wetland was lost at more than 7000 ha/year. This 

Figure 5.1  
Source: EPA 2007

Lacustrine Riverine Estuarine

MarineGroundwater Palustrine
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Extent and 
condition of 
wetland systems

Authors
Mike Ronan and Andrea Kennedy, Environmental 
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Reviewers
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Heather Hunter and Paul Lawrence, Department of Natural 
Resources and Water

Key findings
In Queensland the term wetland applies to six ecological 
systems, which are lacustrine (lakes), palustrine (swamps, 
bogs and fens), estuarine (estuaries), riverine (rivers and 
creeks), marine (ocean) and underground wetlands.

• In addition to the well-established signi  cant wetlands 
of the Ramsar Convention and those listed in the 
Directory of Important Wetlands in Australia, programs 
have been established in recent years to identify 
additional signi  cant wetlands, including signi  cant 
coastal wetlands, governed by regional coastal 
management plans and the Wild Rivers Act 2005.

• To report on the overall state of wetlands in Queensland, 
it is necessary to assess the extent and the condition 

of wetland areas. This could not be reported because 
statewide information on wetland condition has gaps. 
Ways to  ll these gaps are being found so that the 
assessment, protection and management of wetlands 
throughout Queensland are improved.

• The state continued to lose wetland at more than 
7000 ha/year from 1997 to 2003. The greatest loss 
occurred in palustrine and riverine wetland systems, with 
relatively less lost in estuarine and lacustrine systems.

• The rate of loss was highest in the Murray-Darling and 
North East Coast drainage divisions. In both areas the 
remnant wetland vegetation in 2003 was approximately 
72% of the pre-clearing extent. Between 1997 and 
2003 the losses of riverine and palustrine wetlands 
in the Murray-Darling and the North East Coast were 
3000 ha/year and 2600 ha/year respectively. Loss in 
the remaining drainage divisions was relatively less: the 
remnant wetland vegetation extent in 2003 was between 
93% and 99% of the pre-clearing extent.

• At catchment level, variations in the rate of wetland 
loss show greater differences. Mungallala Creek lost 
1700 ha between 1997 and 2003, these being primarily 
palustrine and riverine wetlands. The Nogoa catchment 
lost over 1200 ha of riverine wetlands, leaving only 64% 
of the original extent intact by 2003.

• Coastal wetlands have been lost statewide between 1997 
and 2003. The degree of statewide loss is relatively small 
compared with non-coastal areas; however, wetland loss 
in localised coastal areas may be relatively high.

Photo above: Laurence Knight
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• The system that has experienced greatest loss in the 
coastal zone is palustrine wetlands—between 1997 
and 2003 the average loss was 245 ha/year. Estuarine 
wetland loss is greatest in the North East Coast drainage 
division, with only minimal loss occurring in the Gulf 
Rivers division.

Indicators and 
summary of status

Indicator Status of indicator

Reduction in wetland cover In general, the loss of wetlands continued 
to occur at approximately 7000 ha/year 
(0.34% of 1997) from 1997 to 2003.  [  ]

Extent, diversity and 
condition of wetlands

•  Palustrine and riverine wetland 
systems have experienced the greatest 
percentage annual reduction in extent. 
Relatively, estuarine and lacustrine 
systems have been least affected.

•  There were insuf  cient data to report 
on the condition of lacustrine and 
palustrine wetlands.  [  ]

Extent and diversity of 
estuarine, coastal and 
marine habitats (mangrove 
area, saltmarsh area)

Between 1997 and 2003 there was an 
overall loss of approximately 370 ha/year 
of wetlands in the coastal zone. This was 
primarily loss of palustrine wetlands, 
which have been lost at approximately 
245 ha/year.  [  ]

Importance
Wetlands are a valuable part of the landscape. They 
provide a range of essential ecosystem services including 
 ltration of pollutants, essential habitat and points 

of connectivity for biodiversity, habitat for  sh, and 
protection of coastal areas from erosion.

A comprehensive description of the environmental, 
economic and cultural values of wetlands is available 
through the Millennium Ecosystem Assessment document 
Ecosystems and Human Well-being: Wetlands and Water 
(2005). Wetlands provide ecosystem services in each of 
the four major units:

• provisioning (fresh water, food);

• regulation (climate regulation, water puri  cation);

• cultural (recreational and aesthetic); and

• supporting (nutrient cycling).

It follows that, when wetland extent and condition are 
reduced, wetland values may be reduced or compromised. 
This can be evident in many ways, such as:

• population and diversity of food resources, such as  sh, 
are reduced or imbalanced;

• fresh, clean water for domestic, industrial and 
agricultural use is in short supply;

• recreation and aesthetic values are spoilt by waterweed 
infestations;

• water supplies can be degraded by blue-green algal 
blooms; and

• wetlands are less able to  lter nutrients when their 
vegetation buffer is removed.

The impact of wetland extent and condition loss can have 
a localised effect at a wetland level, or a compound impact 
at a catchment level and on offshore ecosystems such as 
the Great Barrier Reef.

Queensland has great climatic and seasonal variability, 
resulting in highly ephemeral freshwater wetlands. The 
lengthy drought during the last reporting period has 
affected the freshwater in  ux into all wetlands. This, in 
turn, has had impacts on the extent and quality of wetland 
habitats so that wetland-dependent biodiversity has 
shown local decline.

To support the effective protection and management of 
wetlands, it is necessary to map where they are located 
(wetland extent), identify whether they are natural 
or arti  cial, differentiate among the types of wetland 
systems, and recognise their signi  cance. Knowing 
the extent and condition of wetlands is also integral to 
understanding the impact of many threatening processes.

Wetlands can change in character through human 
intervention or more subtle environmental changes. For 
example, introducing barrages can change the salinity and 
tidal  ow of an estuarine system, resulting in changes to a 
freshwater system upstream of the barrage. Therefore the 
change of extent between different wetland systems needs 
to be monitored.

Monitoring wetland extent alone provides only limited 
information on the state and functioning of wetlands in the 
landscape. Information on the condition of these wetlands 
is critical to support the wetland extent data. Without this 
condition information, poor management decisions for 
wetland management and protection may be made.

Wetland extent and condition have been recognised as 
important issues for a number of regional, statewide, 
national and international policies and planning 
instruments. For example, essential wetland habitat is 
protected under the Ramsar Convention. Wetlands within 
the Great Barrier Reef catchment are recognised for their 
important role in protecting reef health under the Great 
Barrier Reef Water Quality Protection Plan. Many wetlands 
in Queensland are taken into consideration in planning 
processes such as regional NRM plans and regional coastal 
management plans.

Paroo River, Eulo
Photo: Laurence Knight
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Pressure and condition
Extent of wetlands
Limitations of regional ecosystem 
mapping for measuring changes 
of extent
At the time of this report, regional ecosystem (RE) mapping 
was the most accurate and comprehensive dataset 
for monitoring the extent of wetlands within the state. 
RE mapping has been used to report on the extent of 
wetlands and includes lacustrine, palustrine, riverine and 
estuarine wetlands. The version of mapping used for this 
report is based on 2003 data as this was the most current 
published data available. Wetlands mapping under way for 
the Queensland Wetlands Programme will provide more 
accurate extent data for future reports.

Although RE mapping (Accad et al. 2006) is a good 
surrogate for wetland mapping, it is important that readers 
recognise its limitations for reporting wetland extent:

• only wetlands with existing remnant vegetation are 
mapped (therefore, wetlands that have had their 
remnant vegetation cleared are not included in 
the  gures);

• many RE mapping polygons include wetland as a 
percentage of the RE and so wetlands may be over-or 
under-represented in the analysis;

• small wetlands (too small to map at the applicable 
mapping scale but cumulatively a substantial area) are 
overlooked in the mapping;

• comprehensive statewide data at the time of this report 
were restricted to 2003 data; and

• the data do not extend to marine and 
underground wetlands.

Overall extent and diversity 
of wetlands
This indicator is designed to measure the maximum extent 
of wetlands. RE mapping differentiates riverine, palustrine, 
lacustrine and estuarine wetland systems, consistent with 
the Queensland Wetlands Programme Wetland Mapping 
and Classi  cation Methodology (EPA 2006).

Tables 5.1–5.3 summarise the changes in wetland extent 
in Queensland. The actual loss in hectares of different 
wetland systems is presented in addition to the percentage 
loss between pre-clearing and 1997, and between 1997 
and 2003. Where necessary, the percentage vegetation 
remaining is also presented.

Table 5.1 shows that, statewide, there has been a loss in 
wetland extent based on vegetation cover. There has been 
an overall loss of approximately 45 000 ha of wetlands or 
approximately 7500 ha per year between 1997 and 
2003. Most of this loss has occurred for riverine and 
palustrine wetlands.

Results shown in Table 5.2 reveal that wetland loss is not 
consistent across all drainage divisions of Queensland 
(Figure 5.2). The Lake Eyre, Gulf River and Bulloo have 
experienced the least amount of wetland loss up to 2003, 
with remnant wetlands still occupying over 93% of their 
pre-clearing extent. Wetlands in the Murray-Darling and 
North East Coast have experienced greater loss, with 
only 72% of pre-clearing extent remaining. This is most 
pronounced for palustrine and riverine wetlands with 
minimal reductions in lacustrine and estuarine wetlands.

Table 5.3 illustrates that the degree of wetland loss can 
be more pronounced at the catchment level. The six 
catchments that have experienced the greatest degree of 
wetland loss in the period 1997–2003 were selected for 
this table.

Figure 5.2  Queensland drainage divisions
Source: EPA

Roma
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Wetland system Remnant pre-
clearing area

Remnant 1997 
area 

Remnant 2003 
area 

Area cleared pre-
clearing–1997

Area cleared 
1997–2003

Average 
cleared 

1997–2003

ha ha ha ha % ha % ha/year

Estuarine 1 292 749 1 265 236 1 264 705 27 513 2.13 531 0.04 89

Lacustrine 404 128 402 946 402 940 1 182 0.29 6 <0.00 1

Palustrine 3 104 063 2 912 712 2 904 702 191 351 6.16 8 010 0.26 1 335

Riverine 9 166 160 8 609 450 8 573 043 556 710 6.07 36 407 0.42 6 068

Total 13 967 100 13 190 344 13 145 390 776 756 5.56 44 954 0.34 7 493

*Wetland loss based on RE mapping, particularly for riverine systems, provides an overestimation of wetland loss. This is because the vegetation 
may be removed, but the channel or depression in many cases will remain, and the latter will still function as a wetland but not show up on the RE 
mapping as a remnant wetland.
Source: Derived from Regional Ecosystem Mapping data by Bruce Wilson, Paul Cavallaro and Andrea Kennedy, EPA, 2006

Table 5.1  Change in overall wetland extent and wetland system extent in Queensland (pre-clearing to 2003)*

Drainage 
division

Wetland 
system*

Area cleared pre-clearing–1997 Area cleared 1997–2003 Remnant 
2003 area

ha % of pre-clearing ha % of 1997 % of pre-clearing

Bulloo E n/a** n/a n/a n/a n/a

L 0 0 0 0 100.00

P 80 0.03 46 0.02 99.95

R 2 810 0.87 407 0.13 99.00

Total 2 890 0.46 453 0.07 99.47

Gulf Rivers E 186 0.03 16 0.002 99.97

L 686 1.76 5 0.01 98.22

P 1 462 0.27 560 0.10 99.63

R 11 276 0.37 3 639 0.12 99.51

Total 13 610 0.31 4 220 0.10 99.59

Island E 282 0.78 0 0 99.22

L 0 0 0 0 100.00

P 5 623 15.56 54 0.18 84.29

R 371 1.31 49 0.18 98.52

Total 6 276 6.23 103 0.11 93.67

Lake Eyre E n/a n/a n/a n/a n/a

L 97 0.03 1 0 99.97

P 3 022 0.19 445 0.03 99.78

R 15 842 0.38 6 015 0.14 99.48

Total 18 961 0.31 6 461 0.11 99.58

Murray-Darling E n/a n/a n/a n/a n/a

L 30 0.18 0 0.00 99.82

P 20 272 10.39 3 990 2.28 87.57

R 145 520 31.66 13 979 4.45 65.30

Total 165 822 24.70 17 969 3.55 72.62

North East Coast E 27 045 5.12 515 0.10 94.78

L 369 2.02 0 0 97.98

P 160 892 35.40 2 915 0.99 63.96

R 380 891 32.84 12 318 1.58 66.10

Total 569 197 26.34 15 748 0.99 72.93

Total 776 756 5.56 44 954 0.34 94.12

* E = estuarine; L = lacustrine; P = palustrine; R = riverine wetland ecological systems
**n/a not applicable when pre-clearing extent was zero hectares
Source: Derived from Regional Ecosystem Mapping data by Bruce Wilson, Paul Cavallaro and Andrea Kennedy, EPA, 2006

Table 5.2  Change in wetland system extent in Queensland by drainage division (pre-clearing–2003)
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Extent and diversity of estuarine, 
coastal and marine habitats
This indicator was measured using the overall wetland 
extent in the coastal zone of Queensland. For the purposes 
of this report, the coastal zone was de  ned as the area 
of coastal drainage, using drainage basins, the ten-metre 
contour, the three nautical mile limit of Queensland waters 
and the interim EPA coastline. Many of the offshore islands 
have no spatial data for relief; these have been included 
in the coastal zone, lowland and islands. Catchments 
draining onto the coast have been included.

Table 5.4 presents the total area of wetlands in the coastal 
zone of Queensland over time. It reveals that the area in 

the coastal zone occupied by the relatively productive 
habitats of mangroves, saltpans and salt marshes has 
largely been maintained in extent between 1997 and 
2003, with an average loss of 89 ha/year (0.04% of 1997). 
Most of this estuarine loss (515 ha of a total of 531 ha) has 
occurred in the North East Coast drainage division.

The wetland habitat showing the greatest decline in the 
coastal zone (approximately 245 ha/year) is the productive 
freshwater palustrine wetlands (for example Melaleuca 
wetlands). This loss is a re  ection of development 
pressures along the coastal strip of the east coast of 
Queensland and represents a loss in connectivity between 
estuarine and critical freshwater habitats.

Catchment Wetland system* Extent lost 
PC–1997

Extent lost 
PC–1997

Extent lost 
1997–2003

Extent lost 
1997–2003

Extent 
remaining 
PC–2003

ha % ha % %

Murray-Darling drainage division

Maranoa E     n/a** n/a n/a n/a n/a

L n/a n/a n/a n/a n/a

P 7 3.41 0 0 96.59

R 16 998 56.42 1 399 10.66 38.93

Total 17 005 56.06 1 399 10.50 39.32

Mungallala Creek E n/a n/a n/a n/a n/a

L n/a n/a n/a n/a n/a

P 2 013 13.93 766 6.16 80.77

R 10 177 58.33 936 12.88 36.30

Total 12 190 38.21 1 702 8.63 56.45

Moonie E n/a n/a n/a n/a n/a

L n/a n/a n/a n/a n/a

P 345 55.83 26 9.52 39.97

R 9 097 49.94 715 7.84 46.13

Total 9 442 50.14 741 7.89 45.93

North East Coast drainage division

Mistake Creek E n/a n/a n/a n/a n/a

L n/a n/a n/a n/a n/a

P 138 35.84 0 0 64.16

R 8 839 38.75 1 295 9.27 55.57

Total 8 977 38.70 1 295 9.11 55.71

Gregory E 0 0 0 0 100

L n/a n/a n/a n/a n/a

P 41 3.79 19 1.82 94.46

R 264 14.39 133 8.47 78.35

Total 305 9.35 152 5.14 85.99

Nogoa E n/a n/a n/a n/a n/a

L 0 0 0 0 100

P 192 18.41 1 0.12 81.50

R 22 929 32.39 2 170 4.53 64.54

Total 23 121 32.17 2 171 4.45 64.81

*E = estuarine; L = lacustrine; P = palustrine; R = riverine wetland ecological systems
**n/a not applicable when pre-clearing extent was zero hectares
Source: Derived from Regional Ecosystem Mapping data by Bruce Wilson, Paul Cavallaro and Andrea Kennedy, EPA, 2006

Table 5.3  Catchments of greatest wetland extent loss (1997–2003) in the Murray-Darling and North East Coast 
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Wetland 
system

Remnant pre-
clearing area (ha)

Remnant 
1997 area 

(ha)

Remnant 
2003 area 

(ha)

Wetland loss (ha) 
pre-clearing–

1997

Wetland loss 
(ha) 1997–2003

Average cleared 
1997–2003 
(ha/year)

Estuarine 1 292 749 1 265 236 1 264 705 27 513 531 89

Lacustrine 11 504 11 166 11 164 338 2 0.3

Palustrine 369 026 273 602 272 135 95 424 1 467 245

Riverine 265 542 239 823 239 620 25 719 203 34

Total 1 938 821 1 789 827 1 787 624 148 248 2 203 368

Source: Derived by Bruce Wilson, Paul Cavallaro and Andrea Kennedy, EPA, 2006

Table 5.4  Area of habitats in the coastal zone of Queensland

Extent of significant wetlands
This indicator reports on the extent of wetlands that have 
been identi  ed as signi  cant.

A number of planning instruments are progressively 
identifying the state’s signi  cant wetlands. Other 
wetlands are deemed signi  cant because they lie within 
the boundaries of protected areas (for example, national 
or marine parks), or have been protected under a 
conservation agreement. It is important to note, however, 
that signi  cance does not necessarily mean that a wetland 
is protected to any greater degree than other wetlands. 
For example, a wetland may be listed in the Directory 
of Important Wetlands, but its values may not be 
adequately protected.

Listed in Table 5.5 are the number of sites and approximate 
area of signi  cant wetlands identi  ed by the following 
instruments:

• The Convention on Wetlands, signed in Ramsar, Iran, 
in 1971, is an intergovernmental treaty that provides 
the framework for national action and international 
cooperation for the conservation and wise use of 
wetlands and their resources. Figures presented in 
Table 5.5 are sourced from the following website: 
<www.ramsar.org>.

• A Directory of Important Wetlands in Australia (EA 2001) 
identi  es important wetlands, and provides a 
substantial knowledge base of what de  nes wetlands, 
their variety and the dependence on them of many  ora 
and fauna species. Figures presented in Table 5.5 are 
sourced from the following website: 
<www.environment.gov.au/water/publications/
environmental/wetlands>.

• Regional coastal management plans describe how the 
coastal zone is to be managed and identify the coastal 
management districts in particular regions. Regional 
coastal management plans implement the Queensland 
State Coastal Management Plan and identify key coastal 
sites requiring special management, including signi  cant 
wetlands. Figures provided in Table 5.5 are the number 
and area of wetlands mapped as signi  cant within the four 
regional coastal plans completed at the time of this report. 
More information about regional coastal management 
plans, including their stage of completion, can be found 
at: <www.epa.qld.gov.au/environmental_management/
coast_and_oceans/coastal_management/regional_
coastal_management_plans>.

• Endangered or of-concern regional ecosystems 
(wetlands) feature remnant vegetation, listed as 
endangered or of-concern under the Vegetation 
Management Act 1999. For more information on 
regional ecosystems and the de  nition of endangered 
or of-concern, visit: <www.epa.qld.gov.au/nature_
conservation/biodiversity/regional_ecosystems/
introduction_and_status>.

• Declared  sh habitat areas give protection to inshore and 
estuarine  sh habitats that are important for sustaining 
local and regional  sheries. Declared FHAs are protected 
by the Fisheries Act 1994, which restricts development 
activities. The statistics presented in Table 5.5 are 
sourced from: <www2.dpi.qld.gov.au/  shweb/13401>.

• Protected area refers to formal reserves established 
under the Nature Conservation Act 1992 and managed 
by the QPWS. These include national parks, 
conservation parks, resources reserves, nature refuges, 
coordinated conservation areas, wilderness areas, 
World Heritage management areas and international 
agreement areas. Figures provided in Table 5.5 are the 
number and area of wetlands within these reserves.

• A nature refuge is a voluntary conservation agreement 
between a landholder and the Queensland Government 
that leads to the establishment of a nature refuge. 
A nature refuge is a category of protected area under 
the Nature Conservation Act. Figures provided in Table 
5.5 are the number and area of wetlands within nature 
refuge boundaries. For more information, visit: 
<www.epa.qld.gov.au/nature_conservation/
nature_refuges>.
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Condition of inland lacustrine 
and palustrine wetlands
Many issue-based or site-based assessments of lacustrine 
and palustrine wetland condition have been conducted. 
However, due to the different methods and databases 
employed and site-speci  c data collected, it was not possible 
to compile a statewide wetland condition assessment.

Responses
Since the last report, there have been several major 
initiatives responding to the issue of wetland extent 
and condition.

Wetland extent
The Queensland Wetlands Programme’s wetland mapping 
and classi  cation project will provide a signi  cant 
improvement in the detail and accuracy of wetlands 
identi  cation.

As part of this project, the Wetland Mapping and 
Classi  cation Methodology (EPA 2006) outlines the 
procedures for establishing the maximum extent of any 
wetland. In general, the wetland system extent relies on 
the base data (topographic, regional ecosystem and extent 
of water inundation). Where any of these input layers are 
known to have changed in extent (by  lling, draining etc.), 
but not due to temporal variability, the wetland extent will 
be deemed to have changed.

This methodology is being used to consistently and 
comprehensively map and classify wetlands throughout 
the state.

By June 2007 wetland mapping (to a scale between 
1:50 000 and 1:100 000) for the area of the Great Barrier 
Reef from Bundaberg to Cooktown and for the Wide Bay 
area had been released for public use. This information is 
available on the following website: 
<http://dev.env.qld.gov.au:33000/nature_conservation/
habitats/wetlands/wetland_mapping_and_classi  cation>.

Wetland extent in the remainder of Queensland is currently 
being mapped to between 1:50 000 and 1:100 000 scale, 
and is expected to be completed by early 2008.

It is clear from Table 5.5 that many processes in 
Queensland have already identi  ed and continue to 
identify signi  cant wetlands. This trend is likely to 
increase as wetlands mapping and inventory become
more comprehensive and planning and assessment 
processes continue.

Table 5.5  Extent of signi  cant wetlands in Queensland

Type of 
significant 
wetland

Details Number Area (ha)

Ramsar 
Convention on 
Wetlands

Moreton Bay 1 113 314

Bowling Green Bay 1 35 500

Currawinya Lakes 1 151 300

Shoalwater and 
Corio Bays 1 239 100

Great Sandy Strait 1 93 160

Total 5 632 374

Directory of Important Wetlands* 210 42 964 286*

Regional 
coastal 
management 
plans 

South-east 
Queensland Coast 1 147 095

Curtis Coast 1 34 960

Mackay-
Whitsunday Coast 1 127 004

Wet Tropical Coast 1 73 629

Total 4 382 688

Endangered 
or of-concern 
regional 
ecosystems 
(wetlands)

Endangered 102 21 743

Of-concern 647 213 851

Total 749 235 594

Declared  sh 
habitat areas

NSW border to Seventeen-Seventy 115 560

Seventeen-Seventy to Mackay 219 627

Mackay to Lucinda 281 311

Lucinda to Cooktown 26 966

Cooktown to Cape York 118 816

Cape York to Aurukun Nil

Aurukun to Burketown 33 481

Burketown to NT border 5 690

Total 71 801 450

Wetlands in protected areas 498 585 019

Wetlands in nature refuges 194 58 735

*The overall area of wetlands listed under the Directory of Important 
Wetlands includes large areas of marine wetland. For example, the 
Great Barrier Reef directory listing alone covers 34 251 468 ha.
Source: Websites, derived by Andrea Kennedy, Bruce Wilson 
and Paul Cavallaro, EPA, 2006



In
la

nd
 w

at
er

s 
an

d 
w

et
la

nd
s

151State of the Environment Queensland 2007

Ex
te

nt
 a

nd
 c

on
di

ti
on

 o
f 

w
et

la
nd

 s
ys

te
m

s

Lacustrine and palustrine 
wetland condition
To enable future monitoring assessment of lacustrine 
and palustrine wetland condition, a number of initiatives 
are under way.

Wetland condition indicators 
and monitoring
The project ‘scoping study for monitoring of wetlands 
extent and condition’ of the Queensland Wetlands 
Programme is being delivered by DNRW. This project will 
determine appropriate indicators and methodologies for 
assessing the extent and condition of the state’s wetlands. 
This includes being involved in a nationwide effort to agree 
on a list of wetland condition indicators. These indicators 
will be trialled and, if accepted, will be integrated into a 
framework for monitoring wetlands. For more information 
about this project visit: 
<www.epa.qld.gov.au/publications/p01948aa.pdf/
Monitoring_wetland_extent_and_condition.pdf>.

Conceptual models
In order to develop a wetland condition monitoring 
program, it is necessary to have a detailed understanding 
(probably represented in a conceptual model) of the 
wetland type under investigation.

A draft set of conceptual models, or pictorial 
representations, have been developed to represent the 
state’s main wetland types. These models illustrate the 
main functions of the wetland type and its generalised 

interactions with other features and land uses within the 
landscape. The models summarise the available information 
and understanding of the wetland, and will be used 
to communicate this knowledge to resource users and 
planners. An example of palustrine wetlands is provided 
in Figure 5.3. Symbols show the different processes within 
the system. Conceptual models for wetland types within 
Queensland will be completed in 2008.

Figure 5.3  Palustrine wetland system conceptual model
Source: EPA, prepared by Kate Moore, University of Queensland, 2006
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General response to wetlands 
management and protection
Queensland Wetlands Programme
The Queensland Wetlands Programme (QWP) is a  ve-year 
(2003–08) joint initiative of the Commonwealth and State 
governments that aims to support projects and programs 
that will result in long-term bene  ts to the sustainable use, 
management, conservation and protection of the state’s 
wetlands (QWJGT 2005).

The QWP is funded through two subprograms:

• Great Barrier Reef Coastal Wetlands Protection 
Programme

 The objective of this program is to develop and 
implement measures for the long-term conservation 
and management of wetlands in the Great Barrier Reef 
catchment according to the strategies contained in 
the Reef Water Quality Protection Plan (Reef Plan). The 
Commonwealth Government fully funds this $8 million 
subprogram with an emphasis on achieving the goals of 
the Reef Plan. The Reef Plan aims to halt and reverse the 
decline in the quality of water entering the GBR, and, 
speci  cally, to rehabilitate and conserve areas of the 
reef catchment that have a role in removing water-
borne pollutants.

• Natural Heritage Trust Extension Wetlands Programme

 The Natural Heritage Trust Wetland Programme’s 
objective is to develop and implement measures 
to support Queensland in the conservation and 
management of wetlands as outlined in the Bilateral 
Agreement (NHT 2004). To this end, the Commonwealth 
Government has allocated $7.5 million, which will be 
matched by $7.5 million in-kind funding by the State 
Government, to implement the relevant provisions of the 
Natural Heritage Trust Bilateral Agreement. The program 
will target wetlands across the state, including those in 
the GBR catchment.

The projects undertaken through the QWP are delivered 
through  ve focus areas that are integrated at the program 
level. The arrangements of the focus areas and the 
wetlands program are summarised in Figure 5.4:

• program level—high-level direction through a goal 
and objectives;

• focus areas—provide an operational structure for 
grouping related issues; and

• project level—implementation level including resources, 
timelines and outputs.

There are more than thirty projects under the QWP that 
generate new information and tools to support decision 
making about wetlands. They include:

• mapping and classi  cation—mapping the distribution 
and classifying all state wetlands to appropriate scales;

• data capture—developing a wetlands inventory 
database to provide a single point through which 
wetlands information, such as wetland type and level of 
naturalness, can be integrated and sourced;

• communication and education—communicating the 
QWP’s workings and the importance of wetlands using a 
range of tools such as ‘exploring our wetlands’;

• critical support guidelines—developing support tools 
(an assessment toolbox, guideline on how to apply 
the de  nition of a wetland and guideline on the use of 
buffers to minimise adverse impacts on wetlands) to 
assist wetland managers and assessors;

• soil indicators of wetlands—investigations into using 
soils to delineate wetland boundaries; and

• management pro  les—fact sheets for wetland managers 
that provide comprehensive information to help 
identify wetland types and wetland threats, and offer 
management solutions.

A full description of all QWP projects, status and project 
summaries is available through this website:
 <www.environment.gov.au/water/environmental/
wetlands/programs/qwp>.
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Great Barrier Reef Water Quality 
Protection Plan
The Reef Plan is a joint initiative of the Commonwealth 
and State governments. It was released in December 
2003. Since then, it has used the combined resources of 
all levels of government, industry and the community to 
meet its ten-year goal of halting and reversing the decline 
in water quality entering the GBR. For more information on 
the Reef Plan, including status and actions underway, visit: 
<www.reefplan.qld.gov.au>.

Wild Rivers Act 2005
The Wild Rivers Act 2005 was passed in September 2005. 
That December, the  rst six wild river proposals were 
released for community consultation and submission. 
These river systems are the Settlement, Gregory, 
Morning Inlet and Staaten in the Gulf of Carpentaria, and 
Hinchinbrook and Fraser islands on the east coast. The 
submission period closed in April 2006 and almost 200 
submissions were received and analysed.

During the consultation process, a number of policy issues 
were identi  ed and resulted in amendments to the Act in 
November 2006. These mainly relate to allowing low-
impact mining and exploration, allowing low-impact fodder 
cropping, allowing sand and gravel access for roadworks, 
and allowing low-impact essential urban services in 
designated urban areas. A revised draft code for assessing 
development applications in wild river areas was released 
in December 2006 for public comment. Further details of 
the wild rivers program can be found at: 
<www.nrw.qld.gov.au/wildrivers>.

Figure 5.4  Queensland Wetland Programme logic
Source: Conrick 2006; DNRW 2005

Queensland Wetlands Programme
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Goal

To support projects and programs that will result in long-term benefits to the sustainable use, management, 
conservation and protection of Queensland wetlands

Objectives

Natural Heritage Trust Wetlands Programme 
To develop and implement measures to support 

Queensland in the conservation and management of 
wetlands as outlined in the Bilateral Agreement

Great Barrier Reef Coastal Wetlands 
Protection Programme 

To develop and implement measures for the 
long-term conservation and management of 

wetlands in the Great Barrier Reef catchment as per 
strategies contained in the Reef Plan
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Regional coastal management plans
Regional coastal management plans (RCMPs) have 
commenced for the Curtis Coast, Wet Tropics, Cardwell-
Hinchinbrook and Southeast Queensland, and a draft 
of the Mackay-Whitsunday RCMP has been released for 
public comment. In addition, a plan is being developed for 
Wide Bay. The RCMPs identify signi  cant coastal wetlands 
and have the status of State Planning Policies that must 
be considered by decision makers when making statutory 
planning and development assessment decisions.

Waterway environmental values 
and water quality objectives
Environmental values (EVs) and water quality objectives 
(WQOs) have been scheduled for waters in Southeast 
Queensland, Mary-Great Sandy and Douglas Shire. The EPA 
is now working with external clients (for example, regional 
NRM bodies and local governments) to establish EVs and 
WQOs for other parts of the state. Most of these activities are 
being undertaken as part of water quality improvement plans 
(WQIPs), for example the Tully, Townsville ‘creek to coral’, 
Burdekin, Mackay-Whitsunday area and Burnett-Baf  e.

Through funding provided by the Commonwealth 
Government, Queensland agencies are collaborating with 
regional NRM bodies and councils in reef catchments to 
develop WQIP plans. These plans will support the regional 
resource plans and help in following the process in the 
Water EPP for establishing EVs and WQOs.

Vegetation Management Act 1999
Remnant vegetation associated with wetlands has been 
regulated by the Vegetation Management Act 1999 in a way 
that conserves remnant regional ecosystems, prevents the 
loss of biodiversity and maintains ecological processes. 
More information about the Vegetation Management Act 
can be found at: <www.nrw.qld.gov.au/vegetation>

In 2004, amendments to the Vegetation Management Act 
were introduced in response to concerns about the rate of 
clearing of native vegetation and related greenhouse gas 
emissions. Those amendments phased out broadscale 
clearing of remnant vegetation on 31 December 2006. It 
is no longer possible to apply for approval of broadscale 
clearing in Queensland.

Some small-scale clearing (for instance, thinning and 
clearing for essential infrastructure) is still permitted 
under the Vegetation Management Act. This clearing is 
assessed under regional vegetation management codes, 
which include provisions for regulation of clearing of 
remnant vegetation in and adjacent to wetlands and water 
courses in a way that prevents the loss of biodiversity and 
maintains ecological processes. Vegetation associated 
with any natural signi  cant wetland and/or natural wetland 
is protected to maintain (a) water quality by  ltering 
sediments, nutrients and other pollutants, (b) aquatic 
habitat, and (c) terrestrial habitat.
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Key findings
• River condition at almost 70% of sites monitored across 

the state during the reporting period was good based on 
the macroinvertebrate communities.

• Northern regions tend to be in better condition than 
southern regions, with condition generally good in the 
Wet Tropics, the Central region and the Western Cape 
and Gulf, and potentially of concern in the Murray-
Darling Basin and Southeast Queensland.

• For most surface-water-quality indicators, water quality 
was judged as good or of concern, rather than poor.

• The statewide summary for water quality shows that 
the proportion of sites in poor condition has dropped 
considerably since the 2003 assessment; however, 
some areas are still considered poor or of concern.

• Approximately 27% of the total length of stream bank 
assessed for riparian vegetation condition was in poor 
condition (based on sampling in three catchments only).

• The number of native  sh species across catchments 
remained the same as in 2003. However, the number of 
exotic species had increased by one in the Herbert, Mary 
and Warrego catchments since 2003.

• The major pressures on riverine condition were 
identi  ed as changes in land use and land-management 
practices, and changes to the natural  ow regime.

• Attempts to lessen these pressures come from a number 
of State Government and interagency programs: the 
National Action Plan for Salinity and Water Quality; 
water resource plans; land and water management 
plans; the Great Barrier Reef Water Quality Protection 
Plan; and the Environmental Protection (Water) Policy.

Photos this page: Laurence Knight
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Indicators and 
summary of status

Importance
Why riverine condition 
is important
A healthy river ecosystem supports the biological 
processes, plants and animals living within it. It is also 
valued for its scenic and recreational appeal. In addition, 
healthy ecosystems provide many ‘services’ from which 
humans bene  t. If we allow natural assets to decline, 
so do the bene  ts. Conversely, if we look after and 
maintain our natural assets, our returns are greater. 
To ensure that the health of river ecosystems is being 
maintained for the bene  t of all Queenslanders, the 
condition and trend over time in riverine condition 
(river health) is monitored regularly.

Representative indicators of river health that are monitored 
in Queensland include biological attributes such as 
macroinvertebrates, riparian vegetation and  sh condition, 
together with drivers that affect these attributes such as 
physico-chemical water quality. The importance of these 
ecosystem components to river health and their suitability 
as indicators of riverine condition is discussed here.

Macroinvertebrates play a central role in the ecology and 
condition of rivers and are an important link in the food 
web. They are consumers of organic matter and algae in 
streams, and are a food source for vertebrates such as  sh. 
The sensitivity of macroinvertebrates to changes in local 
conditions such as  ow, stream shading, organic matter, 
nutrient and toxic inputs makes them an ideal indicator of 
overall riverine condition.

The riparian zone encompasses the strip of land containing 
distinctive vegetation along the margin of a stream. 
The vegetation may include trees, woody shrubs, 
herbs, grasses and sedges (Anderson 1993a, 1993b). 
The vegetation in the riparian zone differs from other 
vegetation because of the in  uence of the stream on it 
and vice versa. Riparian vegetation is important to in-
stream function, contributing organic debris to the stream, 
stabilising stream banks and providing shade and cover 
for in-stream communities. It may also act as a buffer to 
nutrients and pollutants entering the stream, and function 
as a wildlife corridor for native fauna.

Fish are high in the food web and, therefore, rely heavily 
on a healthy ecosystem for their food. A decline in healthy 
riverine condition will be re  ected in a loss of diversity, 
condition and age classes of  sh found in a river. Native 
 sh are excellent indicators of overall riverine condition 

and are also highly valued by the community.

Water quality provides the conditions for ecosystems to 
function and may control whether a river is in good or poor 
condition. For example, nutrients such as nitrogen and 
phosphorus are essential for primary production 
(for example, growth of algae) in aquatic ecosystems, 
but elevated nutrient concentrations can cause algal 
blooms and excessive growth of aquatic plants, which 
in turn can deplete dissolved oxygen supplies. Excessive 
nutrient concentrations can occur when fertiliser, sewage 
or other organic wastes enter waterways. 

Indicator Status of indicator

Water quality Overall water quality is improved since the 
2003 reporting period; however, it is still of 
concern in some regions. By parameter:

•  nitrogen—of concern, some improvement 
since 2003;

•  phosphorus—of concern, some 
improvement since 2003;

•  turbidity—generally good across the state;

•  electrical conductivity (EC)—generally good 
across the state, slight improvement 
since 2003.  [  ]

Macroinvertebrates Almost 70% of sites monitored across the 
state during the reporting period were 
in good condition. River condition was 
generally good in the Wet Tropics, the 
Central region and the Western Cape and 
Gulf. Condition was potentially of concern 
in the Murray-Darling Basin and Southeast 
Queensland region.  [  ]

Fish The number of native  sh species in each 
catchment is unchanged from the previous 
reporting period. The number of exotic 
species has increased by one in the Herbert, 
Mary and Warrego catchments compared 
with 2003.  [  ]

‘Stream and estuary 
assessment program’

Pilot program currently being developed for 
one of the nine freshwater biogeographic 
provinces.  [  ]

National Heritage Trust 
and National Action 
Plan for Salinity and 
Water Quality

To date, twelve of Queensland’s 14 regions 
have had their plans accredited.  [  ]

Water resource plans Approximately 91% of the state is covered by 
water resource plans (WRPs) and, to 
date, 16 WRPs and amended WRPs have 
been completed.  [  ]

Land and water 
management plans

At present, 4.5% of irrigation farms have a 
land and water management plan (LWMP): 
4.4% of irrigated land and 4.8% of irrigation 
water are represented and covered by 
LWMPs.  [  ]
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Turbidity is a measure of water clarity and can be elevated 
by increases in suspended sediments from catchment 
runoff or destabilisation of stream banks. Elevated 
electrical conductivity may indicate salinity problems 
caused by human pressures. Together, various water 
quality parameters can indicate changes in riverine 
condition and potential causes. If problems are diagnosed 
early, the resulting impacts on aquatic ecosystems might 
be prevented or reduced.

Key drivers of riverine condition
Riverine condition is controlled by multiple drivers. Changes 
in these may affect physico-chemical water quality, which 
may in turn in  uence biological condition. The stream and 
estuary assessment program (SEAP) has identi  ed the main 
pressures in  uencing riverine condition in Queensland 
(Marshall et al. 2006a). These pressures can be grouped 
into six broad categories: land use; water use; urbanisation; 
harvesting and translocation of biota; recreation and 
tourism; and landscape management. They in  uence 
riverine condition through vectors such as suspended and 
deposited sediments, habitat removal and disturbance 
(riparian and instream), altered  ow volume, timing and 
variability of  ow, pest species, nutrients, toxicants, organic 
matter, salinity, pathogens and thermal alteration.

Signi  cant drivers that are considered in more detail in this 
issue are:

• changes in land use or land-management practices; and

• changes to the natural  ow regime.

Point source discharges are also considered a signi  cant 
driver; however, there is no information readily available 
on the origin and extent of statewide point sources.

Pressure and condition
Pressures
Changes in land use and land-
management practices
Land clearing, plantation forestry, irrigated and non-
irrigated cropping, horticulture, animal production, mining, 
dredging and extractive activities are examples of intensive 
land uses that may affect riverine condition. Land clearing 
is considered as an example of the extent of land use 
change in the state.

Land clearing

Most of Queensland has relatively continuous native 
vegetation cover (82% remnant vegetation in 2003). However, 
the fertile landscapes in wetter parts of the state have been 
reduced to less than 30% of native vegetation cover, a widely 
accepted critical threshold for habitat retention.

The rate of clearing of woody vegetation as measured by 
the Statewide Landcover and Trees Study (SLATS), has 
varied over the past decade (DNRM 2006). Comparison 
between the period 1997–99, monitored in the previous 
reporting period, and 1999–2003, the most recent interval 
for which data are available, indicates that clearing rates 

decreased in the period 2000–01. This coincided with the 
introduction of the Vegetation Management Act 1999 in 
September 2000. After that, clearing increased, although 
the 2001–03 rates were generally lower than the pre-2000 
rates. Table 5.6 provides a summary of vegetation loss in 
Queensland from 1991 to 2004, based on SLATS (DNRM 
2006). The reduced pressure from land clearing across 
the state compared to the period 1999–2000 may have 
contributed in part to the overall improvement in water 
quality in the 2007 reporting period (see the following 
section on riverine condition).

It has been observed that fertile landscapes in wetter parts 
of the state have been reduced to less than 30% of native 
vegetation cover in recent years. Clearing rates increased 
notably in the Mitchell Grass Downs, Mulga Lands, Desert 
Uplands and Brigalow Belt, and have decreased in the 
Southeast Queensland and Central Queensland Coast 
bioregions, when comparing rates from 1991–95 to rates 
from 1997–99. In bioregions where regional ecosystem 
mapping has been completed, 54% of the clearing in the 
period 1997–99 occurred in endangered and of-concern 
regional ecosystems. Some taxa, especially plants with 
restricted distributions, are at risk of extinction if clearing 
continues (refer to ‘Habitat protection’, page 240, 
chapter 7, Biodiversity, for more information).

Changes to the natural flow regime
Water abstraction is a signi  cant pressure on riverine 
condition. Abstraction is being managed by water resource 
plans to ensure sustainable water use. Based on the 
limited data available, the surface water taken from 
SunWater schemes reduced by approximately 18% over 
the period 2001–02 to 2005–06. Conversely, there was 
a general increase in groundwater abstraction across 
most of the state. A number of water resource plans are 
currently being amended to include rules for groundwater 
abstraction. More detail can be found in ‘Surface water 
quantity’ and ‘Subartesian groundwater levels’, the third 
and fourth issues in this chapter.
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Riverine condition
Riparian condition
Three additional basins have been sampled using the 
‘state of the rivers’ methodology since the previous 
reporting period, these being the Bowen-Broken, the 
Isaac and the Upper Brisbane rivers. The length of riparian 
vegetation in good condition varied considerably among 
these three catchments (Table 5.7). Overall, approximately 
27% of the total length of stream bank sampled was in 
poor condition, 19% was in moderate condition, 31% 
was in good condition and 23% was unclassi  ed. This 
compares to more than half the streams surveyed in the 
previous reporting period being classi  ed as in poor 
condition. Overall condition is not inferred for the current 
reporting period as the coverage of data is insuf  cient to 
make a statewide assessment of riparian condition.

For more information on native vegetation extent, refer to 
‘Habitat protection’ (page 240), chapter 7, Biodiversity.

Physico-chemical water quality
Surface water quality was assessed across the state by 
comparing indicator site data against guideline values for 
the protection of aquatic ecosystems (EPA 2006; ANZECC 
and ARMCANZ 2000). Separate assessments have been 
made for each of the freshwater biogeographic provinces 
in Queensland (Figure 5.5). The provinces were de  ned 
according to their aquatic macroinvertebrate and  sh 
fauna (Marshall et al. 2006b). Table 5.7 summarises the 
condition of selected water quality parameters and a 
discussion of these results is provided below.

Total nitrogen and total phosphorus

Comparison of results with assessments from the previous 
reporting period indicates that, across the state, there 
has been some improvement in the total nitrogen and 
total phosphorus nutrient indicators, with fewer poor 
quality sites for both indicators since 2003 (Table 5.7). 

The proportion of poor quality sites reduced signi  cantly 
for both indicators in the Central province, and for total 
phosphorus in the Southeast Queensland province.

Electrical conductivity

Most sites across Queensland are classed as in good 
condition for the EC indicator (Table 5.8). There has been 
an overall improvement in condition since 2003, which 
could be partly explained by the conductivity guideline 
being revised since 2003. Province by province, the 
proportion of sites in good condition has increased since 
2003 for Central, Southeast Queensland and Murray-
Darling. However, the proportion of sites in good condition 
reduced in Western Cape and Gulf, and Wet Tropics.

Turbidity

In general, turbidity was classed as good at most sites in each 
province, with the exceptions of Murray-Darling and Central 
(Table 5.8). More than half the sites in Central were classed as 
of-concern or in poor condition, and no sites were considered 
in good condition in Murray-Darling. No comparison with the 
previous reporting period is available for turbidity.

Interval

1991–95 1995–97 1997–99 1999–2000 2000–01 2001–02 2002–03 2003–04

Hectares cleared 
per year

289 000 340 000 425 000 757 000 380 000 498 000 554 000 482 000

Percentage of 
Queensland

0.17 0.20 0.26 0.46 0.23 0.29 0.33 0.28

Source: DNRM 2006

Table 5.6  Loss of vegetation in Queensland 1991–2004

Good Moderate Poor not 
classified

Bowen-Broken 54 21 9 16

Isaac-Fitzroy 25 23 27 25

Upper Brisbane 13 13 45 29

Source: State of the Rivers (Johnson 2005a and 2005b; 
Van Manen 2006)

Table 5.7  Percentage of total stream length classed 
in each condition

Figure 5.5  Freshwater biogeographic provinces for water 
quality and macroinvertebrate reporting
Source: Marshall et al. 2006b
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Province Year Conductivity 

Si
te

s Total nitrogen 

Si
te

s Total phosphorus
 Si

te
s Turbidity 

Si
te

s

Eastern Cape 
and Jardine

2003 12 1 1 *NA

2007 **ID ID ID ID

Western Cape 
and Gulf

2003 24 NA 3 NA

2007 11 6 6 11

Wet Tropics 2003 42 16 18 NA

2007 17 14 14 17

Central 2003 115 24 37 NA

2007 37 32 32 37

Lake Eyre and 
Bulloo

2003 3 ID ID NA

2007 ID ID ID ID

Table 5.8  Summary of statewide condition for speci  c parameters as assessed against the Queensland Water Quality Guidelines

Continues over...
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Province Year Conductivity 

Si
te

s Total nitrogen 

Si
te

s Total phosphorus
 Si

te
s Turbidity 

Si
te

s

Murray-
Darling

2003 40 6 27 NA

2007 14 1 1 9

Wallum 2003 NA NA NA NA

2007 3 3 3 3

Southeast 
Queensland

2003 115 13 19 NA

2007 43 39 39 37

Statewide 
indicator 
summary

2003 351 60 105 NA

2007 213 158 158 191

Key to condition:

Median and con  dence Intervals within guideline   
Con  dence intervals span the guideline  

Median and con  dence intervals outside of guideline  

NA: Not assessed in 2003 ID: Insuf  cient data available for that province
Source: EPA 2006

Table 5.8  (cont.)
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Fish
The Queensland Government collects information on the 
distribution of native and exotic  sh species as part of its 
long-term monitoring program. The aim of the program is 
to monitor changes in key recreational and commercial 
 sh species in freshwater river systems. The current 

distribution and status of  sh species across Queensland 
are summarised in Table 5.9. The number of native  sh 
species in each catchment is unchanged from the previous 
reporting period. However, compared with 2003, the 
number of exotic species has increased by one in the 
Herbert, Mary and Warrego catchments.

Table 5.9 has been updated with the distribution of three 
declared species since the 2003 report, although these 
species were declared before 2003. The Australian lung  sh 
(Neoceratodus forsteri) is a vulnerable species currently 
found in the Mary River. Oxleyan pigmy perch (Nannoperca 
oxleyana) and honey blue eye (Pseudomugil mellis) are 
endangered species currently found in the Noosa River.

Macroinvertebrates
Results of macroinvertebrate sampling across the state 
for the reporting period are summarised in Figure 5.6. 
Sites were classed as being in reference condition, below 
reference condition, well below reference condition or richer 
than reference condition. Reference condition indicates the 
site is in good condition and unaffected by human activity. 
Below reference condition suggests an impairment of either 
water and/or habitat quality. Well below reference condition 
suggests substantial impairment of water and/or habitat 
quality. Richer than the reference may indicate the site is 
experiencing mild nutrient enrichment or may indicate a 
biodiversity ‘hot spot’.

Areas sampled include the Western Cape and Gulf 
(49 sites), the Wet Tropics (19 sites), Central (25 sites), 
Lake Eyre and Bulloo (5 sites), Murray-Darling (17 sites) 
and Southeast Queensland (63 sites). The Eastern Cape 
and Jardine were not sampled during the reporting period 
and only one site was sampled in the Wallum region.

Most of the sites in the Western Cape and Gulf were 
assessed as being in reference condition (71%), with 
21% below reference condition, 2% well below reference 
condition and 6% richer than reference. The Wet Tropics and 
Central regions had a high proportion of sites in reference 
condition, with the remaining sites assessed as richer than 
reference condition.

Of the  ve sites sampled in the Lake Eyre and Bulloo regions, 
three sites were in reference condition. Just under half of 
the Murray-Darling sites were in reference condition, with 
another 41% of sites in richer than reference condition and 
the remaining 12% of sites below reference condition. Two-
thirds of the Southeast Queensland sites were in reference 
condition; however, almost a quarter were below reference.

Figure 5.6  Proportion of the total number of sites 
sampled across the state for macroinvertebrates in each 
condition class for the reporting period 2003–07. 
Note that no sampling was undertaken in 2006.
Source: DNRW
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Indicators

Fisheries-
independent 

data—distribution 
of native and 

exotic fish species

Conservation status 
of freshwater fishes

Cape York 2 CE, 1 V

Northern Gulf 1 CE, 1 V

 Mitchell 38 NS

 Gregory 29 NS

Wet Tropics 2 V, 1 LR

 Johnstone 49 NS, 1 ES

 Daintree 49 NS

 Herbert 45 NS, 1 ES

Southern Gulf 1 CE

Fitzroy 1 LR

Burnett-Mary 1 CE, 2 E

 Mary 24 NS, 2 ES 1 CE, 1 V

Southeast

 Logan 32 NS, 2 ES

 Noosa 24 NS, 1 ES 2 E

South West 2 V

 Condamine 13 NS, 3 ES 2 V

 Warrego 11 NS, 2 ES 2 V

Desert Channels 3 CE

NS Native species E  Endangered
ES Exotic species V  Vulnerable
CE  Critically endangered LR  Lower risk
Source: DPIF

Table 5.9  Summary of native and exotic  sh species 
distribution and status in Queensland, 2007
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More information on these projects and other activities 
under the NAP is available at: <www.wqonline.info> and 
<www.regionalnrm.qld.gov.au>.

Stream and estuary 
assessment program
The stream and estuary assessment program (SEAP) is a 
combined government agency program currently being 
developed to integrate stream and estuary assessment 
programs that report on aquatic ecosystem health. Nine 
freshwater biogeographic provinces have been adopted 
for Queensland for monitoring and reporting. Conceptual 
models developed for each of the provinces will direct 
future monitoring and assessment activities, focusing on 
key pressures, vectors and responses in each province. 
The program will complement existing monitoring 
undertaken for the GBR and NRM bodies. Freshwater and 
estuarine components will be integrated with combined 
activity from DNRW, EPA and DPIF. The SEAP program will 
be piloted in Central province in 2007.

Water resource plans
The Queensland Government has in place a robust water 
resource planning framework. Currently water planning 
activities are occurring in 22 plan areas covering over 90% 
of the state. To date, 16 WRPs and amended WRPs have 
been completed. In order to implement the objectives of 
the WRPs, resource operations plans (ROPs) are developed 
after or parallel with the WRP for the corresponding 
catchment. The ROPs are developed to establish rules 
for water trading and to specify how water use will be 
managed in parallel with environmental needs.

More information on the water resource planning process 
and status of activities for catchments across the state can 
be found at: <www.nrw.qld.gov.au/wrp>.

Response
Natural Heritage Trust and 
National Action Plan for 
Salinity and Water Quality
The purpose of the Natural Heritage Trust (NHT) and 
National Action Plan (NAP) for Salinity and Water Quality 
is to identify high-priority, immediate actions to remediate 
salinity, particularly dryland salinity, and to improve 
deteriorating water quality across the state. Regional 
natural resource management plans (NRMPs) form the 
basis for investment from the NHT and NAP.

Regional plans identify each region’s major NRM issues 
and ways of  xing them, including planning improvements 
to land and water management, biodiversity and 
agricultural practices. They also outline the contributions 
that all involved groups will make.

Consultation, feedback and negotiation between regional 
bodies and stakeholders was a major part of the development 
of the plans. Key stakeholders included communities, 
Indigenous peoples, environmental groups, industry groups, 
universities and the three tiers of government.

To date, twelve of Queensland’s 14 regions (Figure 5.7) have 
had their plans accredited by State and Commonwealth 
Government Ministers.

Figure 5.7  DNRW and NAP regions for Queensland
Source: DEWR 2003; DNRMW 2006
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Land and water 
management plans
A land and water management plan (LWMP) provides 
individual landholders with a practical property 
management tool to plan and review an irrigation 
enterprise, and to identify and manage risks to land 
and water associated with irrigation practices. An LWMP 
is required by law under certain circumstances before 
water can be used for irrigation. An LWMP encompasses 
environmental issues related to the use of allocated water: 
soil erosion management; stream bank stability; impacts 
on the riparian zone; and water quality.

To date, the most LWMPs have been submitted and 
approved in the north and south-east of Queensland 
and the fewest have been submitted and approved in 
the south-west. Data gathered by an ABS publication on 
irrigation establishments in 2004–05 indicates that only 
4.5% of irrigation farms have an LWMP. In addition, 4.4% of 
irrigated land and 4.8% of irrigation water is represented 
and covered by LWMPs (ABS 2006).

Over the next 12 months, the number of LWMPs triggered 
will depend on  nalisation of resource operations plans, 
release of unallocated water and interest in water trading.

More information on LWMPs can be found at: 
<www.nrw.qld.gov.au/land/management/lwmp>.

Queensland Water 
Recycling Strategy
The Queensland Water Recycling Strategy is a State 
Government initiative to encourage water recycling that is 
safe, environmentally sustainable and cost-effective. This 
initiative will develop the best and most effective ways to 
manage municipal, industrial and agricultural ef  uents 
and urban stormwater as a resource rather than as waste. 
There are a number of advanced treatment technologies 
that can improve the quality of recycled water. These start 
from conventional  ltration technologies such as deep bed 
gravity  lters with upstream coagulation/  occulation and 
continue to modern membrane technologies, electrostatic 
treatment, distillation, ultrasound and hybrid technologies. 

More information on the water recycling strategy can 
be found at: <www.epa.qld.gov.au/environmental_
management/water/water_recycling_strategy>.

Wild rivers
A wild river is a river system that has all, or almost all, of its 
natural values intact (for example,  ow regime, sediment 
regime, water quality, riparian vegetation and connected 
wildlife corridors). Natural values help sustain healthy 
ecological processes in rivers and support the habitat 
needed for our native plants and animals. They also 
support sustainable economic activities, such as grazing, 
 shing and ecotourism.

The Queensland Parliament passed the Wild Rivers 
Act 2005 in October 2005. The purpose of the Act is to 
preserve the natural values of wild rivers. The Act does
this by regulating most future development activities
within the declared wild river and its catchment area. 
This makes the Act the  rst of its type in Australia. 
The Act provides a process for declaring wild rivers. 
The process involves the release of a proposal to declare, 
which outlines the proposed management areas, resource 
limits and requirements for managing future development. 
The process includes community consultation and the 
consideration of public submissions. In 2007, six wild river 
areas are expected to be declared. Further declaration 
proposals could also be released for other rivers and river 
systems. More information on wild rivers is available at:
<www.nrw.qld.gov.au/wildrivers>.

Regional and multiple 
agency responses
Great Barrier Reef Water Quality 
Protection Plan
The Reef Water Quality Protection Plan (Reef Plan) is a joint 
initiative of the Commonwealth and State governments. 
The Reef Plan was released in December 2003. Since 
then, it has used the combined resources of all levels of 
government, industry and the community to further its 
ten-year goal of halting and reversing the decline in water 
quality entering the GBR.
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The Reef Plan identi  es actions, mechanisms and 
partnerships to build on existing government policies, 
and industry and community initiatives, to help halt and 
reverse the decline in the quality of water entering the reef. 
The Reef Plan controls diffuse sources of pollution from 
broadscale land use entering waterways. The strategies in it 
provide actions to minimise pollutants from diffuse sources 
and to reduce the entry of those pollutants to the reef. 
Diffuse sources of pollution are those that enter waterways 
through many different sources and that cannot be directly 
attributed to one point of dispersal, such as a pipe or waste 
outlet. They include nutrients, chemicals and sediment that 
washes into waterways and ultimately  ows into the reef 
lagoon. More information on the plan is available at: 
<www.deh.gov.au/coasts/pollution/reef>.

Sustainable rivers audit
The sustainable rivers audit (SRA) is an initiative of the 
Murray-Darling Basin Commission and involves partner 
agencies in each state and territory within the basin. The 
SRA monitors the ecological condition and trend of health 
of river valleys in the Murray-Darling Basin. This information 
will trigger changes to natural resource management by 
providing a more comprehensive picture of river health than 
is currently available. The audit uses scienti  c indicators of 
health to determine the current status of the basin’s rivers 
and any potential trends. To date, indicators have been 
sampled for  sh, macroinvertebrate and hydrology themes. 
Indicator themes to be developed over the next three years 
include  oodplains; riparian vegetation; and physical form 
of river channels.

Implementation of the SRA in Queensland began in 2005; 
however, sampling was delayed by the random site-
selection process nominating a large number of dry sites. 
In 2006, a wetted stream network, based on waterhole 
persistence, was identi  ed for site selection in the 
Condamine-Culgoa, Warrego and Paroo catchments. 
Thirty-  ve sites were sampled for macroinvertebrates in 
each of these catchments in 2006. Fish sampling has also 
been completed for the Warrego (16 sites) and Paroo 
(18 sites), with sampling for  sh in the Condamine-Culgoa 
expected to be completed in 2007.

More information on the sustainable rivers audit is 
available at: <www.mdbc.gov.au/SRA>.

The native  sh strategy provides a response to the 
key threats to native  sh populations in the Murray-
Darling Basin. These range from  ow regulation, habitat 
degradation, lowered water quality, man-made barriers 
to  sh movement, the introduction of alien  sh species, 
 sheries exploitation, the spread of diseases and 

translocation and stocking of  sh. Native  sh populations 
in the basin’s rivers have declined under these threats 
with experts estimating that current levels are about 10% 
compared to pre-European settlement.

The vision of this strategy is to ensure that the basin 
sustains viable  sh populations and communities 
throughout its rivers. The goal of this strategy is to 
rehabilitate native  sh communities in the basin back to 
60% of their estimated pre-European settlement levels 
after 50 years of implementation.

Lake Eyre Basin rivers assessment
The Lake Eyre Basin (LEB) rivers assessment is a 
monitoring program designed to assess the condition of 
watercourses and catchments within the LEB ‘agreement 
area’. Methodologies for assessing rivers and catchments 
elsewhere in Australia and the world have limited 
application to the ephemeral rivers of a large, internal 
basin spanning multiple jurisdictions such as the LEB. 
In this regard, the rivers assessment is the  rst of its 
kind in the world. More information on progress with this 
assessment can be found at:
 <www.lebmf.gov.au/projects.html#assessment>.

Ecosystem health monitoring program
The ecosystem health monitoring program (EHMP) delivers 
a regional assessment of the ambient ecosystem health 
(or ‘pulse’) for each of south-east Queensland’s (SEQ) 18 
major catchments, 18 river estuaries and Moreton Bay, 
highlighting where the health of our waterways is getting 
better or worse. The EHMP is managed by the Moreton Bay 
Waterways and Catchments Partnership on behalf of its 
various partners and is implemented by a large team of 
experts from the Queensland Government, universities and 
CSIRO. Assessments for the freshwater EHMP are based 
on  ve indicators: physical and chemical; nutrient cycling; 
ecosystem processes; aquatic macroinvertebrates; and 
 sh. More information on this program can be found at:

<www.ehmp.org>.

Queensland Wetlands Programme
The Queensland Wetlands Programme (QWP) is a  ve-year 
(2003–08) joint initiative of the Commonwealth and State 
governments that aims ‘to support projects and programs 
that will result in long-term bene  ts to the sustainable use, 
management, conservation and protection of Queensland 
wetlands’. The QWP is funded through two subprograms: 
the Great Barrier Reef Coastal Wetlands Protection 
Programme and the Natural Heritage Trust Extension 
Wetlands Programme. For more information refer to ‘Extent 
and condition of wetland systems’, page 144.

Restoration of fish passage
SunWater and regional natural resource management 
groups have been working to restore  sh passage 
throughout Queensland by installing  shways and  shlifts. 
SunWater has recently completed the Clare Weir  sh lock, 
which has been shown to successfully pass around 1.2 
million  sh in 12 months (Renfree and Marsden 2006). 
The  sh lift on the Burnett River Dam also successfully 
commenced operation recently. NRM groups have installed 
a number of small  shways across Queensland, including 
in the Burdekin, Mackay-Whitsunday and Fitzroy regions. 
Each NRM group now has  sh passage rehabilitation 
included in future regional investment plans.
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Environmental Protection 
(Water) Policy
The Environmental Protection (Water) Policy 1997 (Water 
EPP) is subordinate legislation under the Environmental 
Protection Act 1994 (EP Act). The object of the Water EPP is 
to achieve the object of the EP Act (ecologically sustainable 
development) in relation to Queensland waters.

The Water EPP is intended to protect Queensland’s aquatic 
environment. It does this by providing a framework for:

• identifying environmental values for Queensland waters;

• setting water quality guidelines and objectives to 
enhance or protect those values;

• consistent and equitable decision making about 
Queensland waters that will promote ef  cient resource 
use and best practice environmental management;

• consulting and educating the community, and 
promoting community responsibility.

The Water EPP also provides for development and 
implementation of environmental plans by local 
governments and by the chief executive of water 
resources, and for the management of certain sources 
of contamination of waters.

The Water EPP was recently amended to include 
environmental values and water quality objectives for riverine 
(freshwater), estuarine and coastal waters in these areas:

• Moreton Bay and south-east Queensland;

• Mary River Basin and Great Sandy region;

• Douglas Shire waters.

The Water EPP expires (as outlined in section 54 of the 
Statutory Instruments Act 1992) on 31 August 2008, 
and is currently being drafted. The  rst round of public 
consultation on the structure of the Water EPP closed in 
October 2007.  Further public consultation on the content 
of the Water EPP will occur in early 2008.
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Key findings
• The increasing demand for water and the continuing 

drier than normal weather patterns have put ever greater 
pressure on the state’s water resources.

• Current stream  ow is well below the long-term average, 
primarily in the central and southern parts of the state.

• Water levels in major agricultural water storages are also 
at record lows.

• The State Government is responding to these challenges 
through water resource planning processes, infrastructure 
development, investigation and development of 
alternative sources such as desalination and recycling, 
and by encouraging more ef  cient water use.

• The increasing part played by water trading should help 
ensure that water moves to its highest value use.

Indicators and 
summary of status
Indicator Status of indicator

Drought status Steady after increasing from 2002. [  ]

Water taken Reduction in water taken in SunWater 
schemes by 18% from 2001–02  gures.

Water use Sugar and cotton remain the major crops.

Stream  ow Except for the north, below the long-term 
mean. [  ]

Water resource planning Approximately 91% of the state is covered 
by water resource plans. [  ]

Metering program •  Installation of meters on key individual 
water users.

•  Gathered momentum in 2005–06; meters 
installed in the Boyne, Fitzroy, Moonie, 
Warrego, Paroo, Bulloo and Nebine.

•  Rolling-out initiated in Toowoomba, 
Pioneer and the Don and Dee. [  ]

Rural water use 
ef  ciency initiative

•  Stage 1 of the initiative improved 
ef  ciency of on-farm water use.

•  Stage 2 (2004–06) focused on the 
off-farm environmental impacts. [  ]

Photo above: Laurence Knight
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Water taken
In the previous report, the number of entitlements was 
used as an indicator of pressure on water resources. 
However, it was decided not to report in this fashion 
for 2007 because the number of entitlements gives no 
indication of the actual volume of water being taken. 
Agriculture is the main user of water in Queensland. 
Because not all agricultural take is metered at present, 
comparative statistics from the supplemented SunWater 
schemes as well as departmental metered  gures on 
unsupplemented usage are used as a general indication 
of the variation of water taken over recent years. (Note 
that, as the implementation of the metering program 
is continuing, the unsupplemented take volumes will 
increase as a more accurate take volume is recorded.)

Water taken from SunWater schemes has decreased by 
approximately 18% over the period 2001–02 to 2005–06 
(Table 5.10).

Water used by sector
Figures from the Australian Bureau of Statistics (ABS 2006) 
give information on the use of water in the preceding 
years. The agricultural industry is the greatest user of water 
in the state, its use currently standing at 67%. As was the 
case for the previous reporting period, the predominant 
agricultural water use is for sugar and cotton (Table 5.11).

Importance
Background
Queensland is the fastest growing state in Australia, which 
is leading to increased demand for water across sectors 
as well as within sectors. The state’s water resources 
and water needs are distinctive. It has decentralised 
urban communities—meaning that water supply and 
infrastructure are required across the state. Additionally, 
the climate is characterised by irregular droughts and 
major  oods. These extremes in variability and seasonality 
of rainfall mean Queensland requires bigger water storages 
than places with a more reliable climate. The state has 
almost 200 major reservoirs, which provide about 64% of 
the total water supply and have a total capacity of about 
10 million ML. Predicted climate change could see lower 
rainfall and higher temperatures, putting further strain on 
water resources.

Queensland’s inland waters also support a rich and unique 
array of plants and animals that rely not only on water and 
water quality, but also on the natural cycles of  ows. Even 
the health of marine areas such as the Great Barrier Reef 
is dependent on good water quality and river  ows. We, in 
turn, rely on healthy river systems to provide us with good- 
quality water for consumption and recreation, as well as for 
industrial and commercial uses.

The state’s long-term prosperity will, therefore, be 
determined by our ability to manage the increased demand 
for water to sustain economic growth while protecting 
the natural environment. Long-term planning and new 
management approaches are essential if we are to 
provide for the water needs of urban, industrial and rural 
development, without harming the environment.

Current initiatives
The current policy framework is in a state of  ux. Availability 
of water and accounting for water have become increasingly 
important national issues. A nationwide agreement on water, 
the National Water Initiative, has been developed, and a 
National Water Commission has been established, with new 
responsibilities given to the Department of the Environment 
and Water Resources. Related projects are happening at 
the state level (that is, controlled by the Queensland Water 
Commission), although these are currently concerned 
primarily with urban water supply issues.

Pressure and condition
Drought status
A useful indicator of the impact of the drier than normal 
weather pattern is the percentage of the state with declared 
drought status (QG 2006). This  gure was relatively low in 
the years immediately before 2001, climbing dramatically 
to 43% in 2002 and remaining relatively steady at 50–70% 
for the period of 2003–06. In January 2007, 63% of the state 
was drought declared.

Year Metered take, ML 
(SunWater schemes)

Metered take, ML 
(unsupplemented)

2001–02 1 620 040 287 025

2002–03 1 505 501 370 996

2003–04 1 511 028 378 297

2004–05 1 501 228 277 361

2005–06 1 335 543 262 361

Source: DNR

Table 5.10  Water taken from SunWater Schemes 2001–06

Year % irrigation water 
used—sugar

% irrigation water 
used—cotton

2000–01 39 30

2004–05 38 29

Source: ABS 2006

Table 5.11  Water used, by sector
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Figure 5.8  Balonne River at Weribone
Source: DNR
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Figure 5.9  Normanby River at Battle Camp
Source: DNR
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Figure 5.10  Fitzroy River at the Gap
Source: DNR
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Stream flow
In the previous report, mean annual  ow and annual 
proportion of  ow deviation were used as measures of 
the deviation in patterns of stream  ow from ‘natural’. 
However, as these were modelled  gures, only likely to 
change if the water resource plan were reviewed, they 
are arguably better considered as ‘pressures’, that is, the 
potential of such deviations occurring under the water 
planning framework. Instead of these statistics, the 
simpler actual mean annual  ow compared to long-term 
averages was used. This is consistent with the national 
approach now adopted in, for example, the National Water 
Account. As a statewide combined  gure is not available, 
values for selected gauging stations are illustrated.

Figures 5.8 and 5.10 highlight that the annual  ow for 
approximately the past six years has been well below the 
long-term mean, except in the north (Figure 5.9) where a 
few wetter years are apparent.

Responses
Water resource planning
The Queensland Government has a robust water resource 
planning framework in place. Currently water planning is 
taking place in 22 areas covering over 90% of the state. 
To date, 16 water resource plans (WRPs) and amended 
WRPs have been completed.

In order to implement the objectives of the WRPs, resource 
operations plans (ROPs) are developed after or parallel 
with the WRP for the corresponding catchment. The ROPs 
are developed to establish rules for water trading and to 
specify how water use will be managed in parallel with 
environmental needs.

For more information, see: <www.nrw.qld.gov.au/wrp>.

Rural water use 
efficiency initiative
Industry and government are working together to improve 
the use and management of available irrigation water, 
thereby making Queensland’s rural industries more 
competitive, pro  table and environmentally sustainable.

To help farmers achieve best practice in managing 
irrigation water on their properties, the rural water use 
ef  ciency initiative has developed adoption programs.

The following rural industry organisations manage 
these programs:

• Canegrowers (sugarcane);

• Cotton Australia (cotton);

• Queensland Dairyfarmers Organisation (dairy and lucerne); 
and

• Growcom (horticulture).
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The focus of stage 1 of the initiative was to improve the 
ef  ciency of on-farm water use and farm productivity.

Stage 2 (2004–06) focused on the off-farm environmental 
impacts of irrigation. Table 5.12 illustrates water savings 
being achieved through this program.

For more information on the program, see: 
<www.nrw.qld.gov.au/rwue>.

Metering program
The fair and ef  cient sharing of water among different 
users is aided by having accurate information on the 
amount of water taken by individual users. To meet this 
need, the government has instituted a major program 
of meter installation on key individual water users. 
This project is part of the water reform process and is 
considered fundamental to supporting the new water 
management regime that has been introduced.

Meters will provide for the following:

• equitable water use—metering ensures that this valuable 
resource is taken according to people’s entitlements, 
which is a policy supported by farmers’ groups;

• compliance monitoring—water use monitoring ensures 
that water users are complying with the conditions of 
their entitlements (Water allocations are increasingly 
valuable assets that need to be protected with effective 
compliance processes. Monitoring aims to ensure that 
excess or unauthorised taking of water does not erode 
the security of these valuable assets.);

• water planning activities—these determine whether 
water resource plans are achieving water allocation 
security objectives through monitoring the performance 
of individual entitlements;

• management activities—to manage the resource 
properly, the amount of water people take, and where 
and when they take it, need to be monitored (This is 
even more important now that the Water Act 2000 
provides for creation of tradeable water allocations. 
Water meters and related monitoring are necessary 
to support trading processes.); and

• on-farm management—as water becomes more valuable 
and tradeable, knowledge of the amount of water used 
is important for farm management.

The program focuses on currently unmetered water taken 
from surface water sources outside supplemented areas. 
However, over time all rural water meters in Queensland 
will be assessed for compatibility with the department’s 
speci  cations for meter installations. Additionally, new 
metering standards have shown that some older meters 
are non-conforming and will require updating.

The metering project continued to gather momentum in 
2005–06. With much of the development work completed, 
the physical installation of meters began in the following 
catchments—Boyne, Fitzroy, Moonie and Warrego, Paroo, 
Bulloo, and Nebine. A contract for installation has been 
awarded for the Barron.

The metering roll-out process was initiated in a further 
three areas—Toowoomba, Pioneer, and the Don and 
Dee catchments.

Regional water supply strategies
Regional water supply strategies have been developed for 
central and south-east Queensland, with the next regional 
supply strategy to be in Wide Bay (Burnett).

Central Queensland is one of the state’s key growth areas, 
and is reliant on continuing adequate supplies of water. 
The Central Queensland Regional Water Supply Strategy 
(CQRWSS) results from an approach agreed on by local and 
state governments, industry, community and Indigenous 
representatives to meet water supply challenges. The 
CQRWSS aims to identify measures that will provide the 
whole region’s water supply needs. Following the release 
of the draft strategy in December 2005, and after a period 
of public consultation, the Queensland Government 
released the CQRWSS in December 2006.

Queensland’s south-east is one of the fastest growing 
areas in Australia. The rate and signi  cance of 
development in this region is placing pressure on the 
availability of good-quality water. It is vital to balance 
the impacts of development with environmental needs. 
The aims of the Southeast Queensland Regional Water 
Supply Strategy (SEQRWSS) are to assess future needs for 
a safe and reliable supply of water, assess the programs 
and mechanisms required to meet these needs, and 
obtain agreement for an implementation framework for 
the strategy that achieves optimum social, economic and 
environmental terms. It is a joint project being undertaken 
by the Queensland Government and the Council of Mayors, 

RWUE 2004–06 May

Industry Estimated 
water 
saving 
(ML)

Equivalent 
dollars 

(millions)

Productivity 
increase

Total 
contribution 
($ million)

Growcom 6 190 30 5 35

Sugarcane 50 000 13 N/A 13

Dairy 11 830 6.4 N/A 6.4

Source: DNR

Table 5.12  Rural water use ef  ciency 2004–06
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SEQ. Currently, activities taking place as part of the 
SEQRWSS are:

• the Southeast Queensland 2021 project;

• the 1999 Southeast Queensland Water and Wastewater 
Management and Infrastructure Study; and

• the Southeast Queensland Regional Plan.

The Toowoomba and Area Water Supply Strategy has also 
been initiated to plan a reliable future water supply for 
Toowoomba. This takes into account the infrastructure, 
related costs, challenges and constraints of water 
supply alternatives.

Home and Garden WaterWise 
rebate schemes, and 
WaterWise grants
The Home WaterWise rebate scheme and the Garden 
WaterWise rebate scheme are Queensland Government 
incentive packages designed to help householders use 
water more ef  ciently. Both schemes offer cash rebates for 
the purchase of water devices and de  ned garden products.

The Home WaterWise rebate scheme was introduced in two 
stages: stage 1, implemented in Southeast Queensland, 
offers rebates on products bought on or between 13 June 
2006 and 30 June 2009. The second stage extended the 
program to include all of the state, and offers rebates on 
products bought on or between 16 August 2006 and 30 
June 2009. The Garden WaterWise rebate scheme was 
introduced on 18 December 2006 and offers all Queensland 
householders rebates for de  ned garden products bought 
between 18 December 2006 and 17 December 2008.

These programs are aimed at improving ef  ciency of water 
use and at saving water. For more information, see:
<www.nrw.qld.gov.au/water/saverscheme>.

Queensland Water 
Recycling Strategy
The Queensland Water Recycling Strategy is a State 
Government initiative to encourage water recycling that 
is safe, environmentally sustainable and cost-effective. 
The strategy is driven by an examination of recycling 
issues associated with four main technical areas: reuse 
applications; demonstration and research; consultation 
and awareness; and stormwater reuse. Speci  c technical 
advisory groups (TAGs) have been established to deal with 
each area. Strategy development will include these groups 
with an interdepartmental steering committee, with some 
representatives from key government organisations.

The outputs of the recycling strategy will consist of policy 
statements, recommended legislation and regulations, 
guidelines for local government, implementation 
strategies, public and industry education, ongoing 
monitoring programs, discussion papers and initiation of 
demonstration and research proposals. Water recycling 
guidelines and water recycling agreements were developed 
in December 2005, as well as several background studies.

For more information on the strategy, see: 
<www.nrw.qld.gov.au/compliance/wic/guidelines_recycle>.
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Key findings
• Signi  cant subartesian groundwater resources are 

known to exist in numerous areas around the state, 
and are developed for agricultural, industrial and stock 
or domestic purposes, particularly along the eastern 
seaboard. Most of these areas are managed by the State 
Government as groundwater management areas (GMAs). 
Outside these GMAs, groundwater availability is either 
limited or is not signi  cantly developed.

• Since the previous report, prolonged drought conditions 
and consequent reduced availability of surface water 
have forced many users to supplement surface water with 
groundwater to provide a more reliable and secure water 
supply. In addition, in some areas where groundwater 
is the sole source, drought conditions have induced 
an increase in the rate of extraction. The increase in 
groundwater use during this time when rainfall recharge 
to aquifers has been below average has resulted in water 
levels declining in many areas across the state.

• In subartesian groundwater systems outside the GMAs, 
extraction has increased generally, but particularly for 
stock and domestic purposes. Although this may have 
a local impact on water levels, no signi  cant regional 
effect has been reported.

• In some GMAs where water levels are declining, effective 
management of groundwater resources is being achieved 
through the implementation of water resource plans. 
These plans are based on the principles of ecologically 
sustainable development, and aim to maintain long-
term access to water and ensure that water is preserved 
for environmental  ows and ecosystems dependent 
on groundwater. This groundwater management and 
planning approach is enhanced by other statewide 
ef  ciency programs, including the Rural Water Use 
Ef  ciency Initiative (RWUEI).

Indicators and 
summary of status
Indicator Status of indicator

Groundwater levels Generally stable or declining subartesian 
water levels across the state. Priority areas 
are subject to more rigorous management 
to achieve sustainable water levels.

Current groundwater 
extraction

Generally stable rates of extraction across 
the state. Management regimes are 
controlling extraction rates in many areas.

Groundwater recharge Lower than average rainfall recharge across 
the state.

Photo: Tourism Queensland
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Importance
Socioeconomic values
Subartesian groundwater systems provide a valuable 
supply of fresh water for a broad range of purposes 
including urban, domestic, stock watering, irrigation, 
industrial and mining. As a result of ongoing drought 
conditions in many areas, access to groundwater supplies 
has become increasingly valuable and, in many areas, 
is essential for ensuring the viability of industries and 
communities that rely on these resources.

In Queensland, the irrigation sector is the dominant 
consumer of subartesian water. Although irrigation is the 
predominant use, demand from the mining sector, urban 
supplies and water for stock or domestic purposes are also 
signi  cant in many localities. In isolated areas with limited 
or no access to surface water supplies, groundwater is the 
only reliable water supply.

Groundwater resources must be used sustainably and 
ef  ciently to ensure their future availability. Protection of 
existing entitlements and provision for sustainable levels 
of new use from groundwater systems is vital in ensuring 
economic prosperity for many areas throughout the state.

Resource protection
Most of the state’s groundwater resources are vulnerable 
to  uctuations in levels as a result of extraction and 
seasonal changes in recharge volumes. If not appropriately 
managed, declining levels will affect the reliability of 
the supply and subsequently in  uence the ecosystems 
dependent on the resource. In addition, the interaction 
between groundwater and surface water systems is vital 
in maintaining environmental  ows and ensuring reliable 
supply for both groundwater and surface water users. 
The connectivity and relationship between surface water 
and groundwater systems can be affected by  uctuations 
in subartesian water levels.

The management of groundwater quality is also important 
in many subartesian systems. Groundwater quality can be 
affected by pollutants entering through recharge processes 
or by poor-quality water from adjoining strata entering 
aquifers of higher water quality. This can result from 
changes in water levels of overlying or adjacent aquifers, 
or from poor bore construction.

Coastal groundwater systems are particularly vulnerable 
to seawater intrusion. This can be caused by an imbalance 
between the extraction of groundwater and inadequate 
volumes of freshwater recharge reaching the saltwater 
interface. The current management of a number of coastal 
subartesian groundwater systems, such as those in 
Pioneer and Bundaberg, is in response to this issue.

Environmental values
An increase in groundwater extraction from aquifers 
can result in seasonal and long-term drops in water to 
unsustainable levels. When this occurs, undesirable 
impacts on the environment and, in particular, 

groundwater dependent ecosystems (GDEs) can result. 
GDEs associated with subartesian groundwater systems 
in Queensland include rivers and creeks that may be 
dependent on  ows from connected aquifers, terrestrial 
vegetation that can access groundwater through root 
systems, and coastal environments that may rely on 
freshwater discharge from aquifers. To ensure the 
protection of GDEs, management regimes must be 
established to ensure that environmental  ows to these 
environments are maintained.

Condition and trend
The state has a dedicated network of groundwater 
monitoring bores that measures water levels in all GMAs. 
As well as water level data, usage data are collected 
through metering and measurement of most non-stock 
or domestic water bores in GMAs. Monitoring and 
measurement data are periodically collated to assess the 
condition and trends of individual groundwater resources.

Table 5.13 provides a summary of the current situation for 
GMAs in Queensland. Available groundwater data were 
compared with information collected in 2003 and climatic 
conditions to identify possible causes for  uctuations 
in subartesian groundwater levels. The location and 
boundaries of the GMAs are available on the DNRW website.

Northern GMAs
Subartesian water levels across the north have generally 
remained stable. Extraction of groundwater has stabilised 
in some GMAs, including Atherton, Bowen and Mossman, 
in response to establishment of active management 
regimes in these areas. In addition, average annual rainfall 
in the north has ensured adequate levels of recharge for 
these subartesian groundwater systems.

Photo: Laurence Knight
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Central west GMAs
The rate of extraction of subartesian groundwater supplies 
within the central west has stabilised. However, since 2003, 
prevailing drought conditions have resulted in lower levels 
of recharge and declining water levels in some GMAs.

Southeast Queensland GMAs
In the south-east, subartesian water levels have declined 
steadily. Below-average annual rainfall is thought to be 
the main contributing factor. The rate of extraction of 
subartesian groundwater has largely remained stable.

South-west GMAs
Groundwater use in the south-west has remained relatively 
stable since 2003; however, subartesian groundwater 
levels in many GMAs are now at historically low levels. 
Below average rainfall is affecting volumes of recharge 
entering subartesian groundwater systems. Rates of 
extraction have largely remained stable, primarily in 
response to the establishment of management regimes.

Response
Water resource planning
A water resource plan (WRP) is a statutory plan under 
the Water Act 2000 (Qld) that provides a framework, 
at a catchment scale, for sustainable allocation and 
management of an identi  ed water resource. WRPs 
integrate management strategies for groundwater 
and surface water to achieve long-term economic, 
environmental and social outcomes for a catchment, 
and are developed after extensive consultation with the 
community and key stakeholders. WRPs also provide for 
adaptive management through establishment of a review 
cycle that allows for integration of improvements 
in understanding of the resource and for further 
re  nement of management strategies, if required.

WRPs have now been completed for most Queensland 
catchments. However, at this stage, most WRPs deal with 
surface water resources. The plans are being amended 
progressively to include groundwater wherever signi  cant 
development of the subartesian resource is identi  ed and 
a higher level of management is required. Through the 
planning process, priority groundwater areas are identi  ed 
as GMAs and a water licensing and active management 
regime is often introduced.

Subartesian groundwater resources are currently included, 
or are proposed to be included, for some or all aquifers in 
the Barron, Burdekin, Burnett, Cooper, Fitzroy, Gulf, Mary, 
Mitchell, Moreton, Pioneer, Whitsunday, Georgina and 
Diamantina catchment areas.

As well as the use of a water resource planning process to 
manage subartesian groundwater systems, moratoriums 
have been introduced as another legislative mechanism 
to manage extraction. In areas where development is 
stressing the subartesian groundwater system, 
a moratorium on further development is often introduced. 
The moratorium maintains the status quo while 
management options for the groundwater system are 
being developed.

Declared subartesian areas
In Queensland, a number of groundwater systems have 
been declared as subartesian areas, also referred to as 
GMAs, under the Water Act 2000. The establishment of a 
GMA by such a declaration is usually in response to ongoing 
or emerging management issues in subartesian systems.

Groundwater 
management area

Subartesian 
water 
levels

Current 
groundwater 
extraction

Current 
groundwater 

recharge

Northern

 Atherton stable stable stable

 Bluewater ↓ ↑ ↑

 Bowen stable stable ↓

 Burdekin ↑ ↑ stable

 Cairns Coast stable stable stable

  Cairns Northern 
Beaches

stable stable stable

 Cook no information ↑ stable

 Duck Farm no information ↑ stable

 Mossman no information stable ↓

 Mount Isa ↓ ↑ ↓

Central West

 Callide ↓ stable ↓

 Farnborough ↓ stable ↓

 Fitzroy ↓ stable ↓

 Pioneer stable stable ↓

 Proserpine ↓ ↓ stable

 Highlands ↓ ↑ ↓

Southeast Queensland

 Bundaberg ↓ stable ↓

 Cattle Creek ↓ ↑ ↓

 Clarendon ↓ ↓ ↓

 Cressbrook Creek ↓ stable ↓

 Fraser Island ↓ stable ↓

 Monto ↓ stable ↓

 Moreton Island stable stable stable

 Mulgildie stable stable stable

  North Stradbroke 
Island

↓  stable ↓

South-west

 Border Rivers ↓ ↑ ↑

 Condamine ↓  ↓ ↓

 Eastern Downs ↓ stable ↓

 Oakey Creek ↓ stable ↓

  Upper Hodgson 
Creek stable stable stable

Source: DNRW 

Table 5.13  Summary of condition and trend indicators for 
GMAs in Queensland
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When an area is declared, a licensing and groundwater 
management framework is established to regulate the 
take of groundwater and construction of works to take 
groundwater within the speci  ed area.

Management regimes
In areas where GMAs are established, monitoring of 
subartesian water levels and measurement of the 
volume of groundwater extracted are major focuses of 
management regimes. This is required to assess and 
report on how the system is responding to extraction and 
recharge, and to provide the information needed to make 
informed management decisions for the system.

In most GMAs, licences to extract groundwater for all 
purposes (excluding stock or domestic) have a nominal 
annual volumetric limit. This represents the total volume of 
water the licence holder is permitted to extract over one year.

To accommodate seasonal variations in groundwater recharge 
and availability of supply in a GMA, the State Government 
can limit the volume of water extracted by licensed water 
users through announced allocations. The limitations may 
vary from season to season, depending on the assessment 
of aquifer condition and trend, as determined through 
analysis of monitoring and water use data. This limitation is 
a proportional restriction that is applied to volumetric licence 
holders within a GMA, depending on where the water is 

taken from and the storage of the groundwater system at the 
beginning of the water year. For example, licensees within a 
certain part of a GMA may be limited to 60% of the nominal 
volume of their licences.

Other initiatives
The Rural Water Use Ef  ciency Initiative (RWUEI) is 
a program that facilitates collaboration between the 
Queensland Government and industry to improve the 
ef  ciency of surface water and groundwater use on farm. 
For example, the sugarcane, cotton, horticulture and dairy 
industries are improving their water use ef  ciency by 
implementing best-practice water management techniques 
on farm. Adoption programs are managed by rural industry 
organisations and aim at improving farm productivity, 
water use ef  ciency and effective natural resource 
management on farm.

Sustainable use of subartesian groundwater is also 
encouraged and managed through the statewide metering 
program. Measuring devices provide the landholder with 
a better understanding of water use and also promote 
improvements in ef  ciency. In most GMAs, meters have 
been installed on water bores for all purposes other than 
stock or domestic purposes. The statewide metering 
program continues to be implemented in groundwater 
areas across the state in accordance with water resource 
planning and groundwater management priorities.

Windmill at sunset, Winton
Photo: Tourism Queensland
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Key findings
• The Great Artesian Basin (GAB) is one of the world’s 

largest underground reservoirs of potable fresh water 
and underlies approximately 70% of Queensland. 
Historically, water from the GAB has been distributed 
on pastoral properties via thousands of kilometres of 
open bore drains, resulting in water losses of up to 
95% through evaporation and seepage. The uncontrolled 
discharge through free-  owing bores since the late 
1800s has resulted in a reduction in water pressure 
across many parts of the GAB.

• Over the past 18 years, rehabilitation work has been 
undertaken in the GAB in a partnership between 
landholders and government. This work has resulted in 
more than 500 free-  owing bores being rehabilitated, 
the replacement of 8000 km of open bore drains with 
piping, and water savings of 130 000 ML/yr.

• The Great Artesian Basin Sustainability Initiative 
(GABSI) began in 1999 and involves rehabilitation of 
uncontrolled artesian bores and replacement of open 

bore drain distribution systems with piping. The costs of 
the project are shared among the Commonwealth and 
State governments and landholders. This investment 
has led to signi  cant pressure recovery.

• Besides this investment in infrastructure, the 
establishment of a management framework for the GAB 
has ensured signi  cant pressure recovery in many areas.

• To ensure the long-term sustainable management of this 
resource, including the protection of existing users, the 
environment and investments made under GABSI, a water 
resource planning process was  nalised in February 2007 
for the Queensland section of the GAB. The  nal plan 
provides a framework for the sustainable allocation and 
management of this resource for the next ten years.

Indicators and 
summary of status
Indicator Status of indicator

Number of 
rehabilitated artesian 
bores

Number is increasing in target areas across 
the GAB. Approximately 500 uncontrolled 
bores have been rehabilitated since 1989.

Total length of bore 
drains piped

Increasing in target areas across the GAB.
Around 8000 km of bore drains have been 
rehabilitated since 1989.

Trends in pressure Pressure recovery is occurring in many areas 
across the GAB. Around half of artesian bores 
monitored showed an increase in pressure.

Flow rates from 
artesian bores

Stabilised or increasing across the GAB.

Artesian bore, Thargomindah
Photo:Tourism Queensland
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Importance
Extent of the resource
The Great Artesian Basin (GAB) underlies approximately 
22% of the continent and extends beneath arid and 
semi-arid regions of Queensland, New South Wales, South 
Australia and the Northern Territory. Figure 5.11 provides a 
simpli  ed overview of the operation of the GAB, outlining 
recharge mechanisms and the artesian and subartesian 
characteristics of the resource.

In excess of 70% of the GAB underlies Queensland. The 
reliable supply of potable fresh water has made this 
resource vital for the social and economic development 
of many arid regional areas in the state’s west. Figure 5.12 
outlines the extent of the resource, recharge areas and 
springs connected to the GAB.

The GAB is inherently artesian. This is bene  cial because 
it provides the necessary pressure for water reticulation 
without the need for pumping. This characteristic also 
supports the  ow of water to nationally signi  cant 
environmental and cultural sites.

Socioeconomic values
Since the construction of the  rst artesian water bore 
in Queensland in 1879, the GAB has played a very 
signi  cant role in the development of many western 
areas. The discovery and exploitation of the resource were 
instrumental in development of the pastoral industry and 
settlement of many arid areas overlying the GAB: here 
were the necessary water supplies for stock, domestic and 
industrial purposes (Blake and Cook 2006).

While many water users have access to both surface water 
and groundwater supplies, water from the GAB is unaffected 
in the short term by seasonal changes in rainfall and the 
consequences of drought conditions. In addition to being 
a highly reliable water supply, the GAB’s artesian nature 
provides a relatively low-cost means of distributing the water.

A broad range of users are dependent on this resource 
(  gure 5.13). Stock and domestic uses are by far the 
largest, accounting for approximately 78% of the total 
water taken from the GAB (Cox and McKay 2006). The 
industrial, mining and irrigation sectors are also signi  cant 
users. However, opportunities for irrigation are limited 
in many areas due to unsuitable water quality and the 
consequences of its application on some soil types. 
Currently irrigation is predominantly limited to small-scale 
production of fodder crops.

Although urban water supplies represent only 5% of the 
total water use from the GAB, a large proportion of towns 
overlying the resource rely solely on this supply (Cox and 
McKay 2006). A total of 84 towns rely partially or entirely 
on urban water supplies from the GAB. The reliability of 
supply from this resource is vital for the development and 
the continued existence of many western centres.

Figure 5.11  Operation of the Great Artesian Basin
Source: DNRM 2005a
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Figure 5.12  The extent of the Great Artesian Basin 
in Queensland
Source: DNRM 2005b
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Figure 5.13  Summary of water use from the Great 
Artesian Basin by sector
Source: Cox and McKay 2006
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Cultural and 
environmental values
A range of cultural and environmental heritage values are 
associated with the GAB, largely focused on areas where 
water emanates at the surface in the form of artesian 
springs, and on base  ow to rivers and streams and other 
groundwater dependent ecosystems.

Across the Queensland section of the GAB there are in 
excess of 310 spring complexes (Fensham and Fairfax 
2005). Most of the recharge springs exist along the 
eastern margins, on the Great Dividing Range, while major 
clusters of discharge springs are found on the western 
margins of the GAB. Many of the springs in discharge areas 
have unique ecological conservation value because, in 
otherwise arid land, they provide oasis habitat for a variety 
of species, including plants,  sh and snails that do not 
occur anywhere else (Cox and McKay 2006). Many of these 
spring ecosystems are also listed as threatened under the 
Commonwealth Environment Protection and Biodiversity 
Conservation Act 1999 (EPBC Act).

Indigenous communities across the GAB have signi  cant 
historical and ongoing spiritual, mythological, ceremonial 
and subsistence associations with both recharge and 
discharge springs of the GAB (CQCHM 2005).

Pressure and condition
Pressure trends
Since  rst development of the GAB in the late 1800s, the 
prevailing use of uncontrolled bores and open bore drains 
has resulted in signi  cant pressure declines in many areas. 
However, the establishment of a legislative framework to 
manage extraction of water and the signi  cant investment in 
capping and piping programs by landholders and government 
have resulted in measurable pressure recovery in key areas 
across the GAB. The combined result of these activities on 
pressure levels in Queensland is presented in Figure 5.14.

Increasing demand
Prevailing drought conditions and the limited availability 
of surface water in many areas have resulted in increased 
demand for groundwater from the GAB and other 
groundwater systems across the state.

Demand for water is increasing, particularly along the 
eastern margins of the GAB. Interest is predominantly 
from the irrigation, mining, stock intensive (feedlots) and 
industrial sectors. Demand for water for stock intensive 
purposes is relatively high in the south-east of the GAB 
where climatic conditions are favourable and specialist 
services such as beef processing plants are close by 
(Cox and McKay 2006).

Demand for water from a broad range of sectors is expected 
to continue to grow. As a result, better measures for 
controlling and managing water extraction were needed to 
protect the long-term viability of the GAB. In response to 

Figure 5.14  Pressure recovery across the Great Artesian 
Basin in Queensland
Source: DNRM 2005b
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these concerns, no additional extraction of water has been 
authorised since February 2005 to allow for development of 
a state management framework for the GAB.

To provide for long-term holistic management of the 
GAB, a water resource plan under the Water Act 2000 
was completed in March 2006. Under this plan, access 
to limited amounts of new groundwater will be available 
in accordance with the established allocation and 
management framework, which includes protection 
of springs, the take of water for existing use, and 
maintenance and improvement of trends in water pressure.

Uncontrolled bores
Historically, water from the GAB was distributed along 
thousands of kilometres of open bore drains. This water 
supply has been invaluable for development of pastoral 
enterprises throughout western Queensland. However, 
free-  owing bores and open bore drains result in losses 
of up to 95% of water through evaporation and seepage.

Signi  cant land-management issues can also result from 
use of uncontrolled bores and open bore drains. Increases 
in feral animal abundance, pest plants and erosion are 
commonly associated with the use of bore drains in arid 
and semi-arid environments.

Pastoral water users realised as early as 1891 that bore  ow 
rates were falling, indicating a decline in artesian pressure. 
Some bores initially  owed at rates of up to 3000 ML/yr. In 
marginal areas some bores have ceased to  ow above the 
ground’s surface, and most  ows are now between 3 and 
2000 ML/yr (GABCC 1998).

Since rehabilitation work began in 1989, water savings, 
pressure recovery and improved land management 
outcomes have occurred in key areas across the GAB. 
Signi  cant improvements in groundwater use ef  ciency 
have been achieved and will continue to be realised 
through replacement of bore drains with piping and by 
controlling bore discharge.

Recharge of GAB aquifers
Groundwater  ow is generally from the recharge or intake 
areas to springs and other natural discharge areas in the 
west and south-west of the GAB. The rate at which water 
 ows through the sandstones varies between less than 

1 m a year and 5 m a year.

The aquifers of the GAB are recharged from in  ltration 
of rainfall and leakage from streams into outcropping 
sandstone, and through sandy soils into the sandstones. 
This occurs mainly on the eastern margins of the GAB, 
along the western slopes of the Great Dividing Range.

Research has revealed that three types of recharge 
processes occur within the intake beds: diffuse rainfall, 
preferred pathway  ow during high-intensity rainfall 
events, and preferred pathway  ow from stream or 
aquifer leakage. The recharge rates associated with these 
processes vary from 0.03 mm a year for diffuse recharge to 
30 mm a year for river/aquifer leakage (DNRM 2005c).

Response
Great Artesian Basin Strategic 
Management Plan
The Great Artesian Basin Strategic Management Plan (GAB 
SMP) represents the  rst whole-of-resource management 
plan agreed to by all governments responsible for 
management of the GAB.

The GAB SMP was released by the Great Artesian Basin 
Consultative Council in September 2000, and represents 
an agreed commitment from governments, users and 
other stakeholders on policies, programs and actions 
necessary to attain optimum economic, environmental and 
social bene  ts from the existence and use of the GAB’s 
groundwater resources.

Great Artesian Basin water 
resource plan
The Water Resource (Great Artesian Basin) Plan 2006 
(the Plan) provides a regulatory framework for water 
allocation and long-term management of the GAB 
in Queensland. The Plan provides for sustainable 
management of the GAB’s water resources, including limits 
on the take of additional water. The Plan will ensure that 
the resource is managed sustainably for consumptive and 
environmental use into the future.

Key outcomes from the Plan include:

• protection of the  ow of water to springs and base  ow 
to watercourses that support signi  cant cultural and 
environmental values;

• protection of existing users from new extraction and users; 
and

• provision of water within sustainable limits for new users.

The Blackall Woolscour
Photo: Tourism Queensland



In
la

nd
 w

at
er

s 
an

d 
w

et
la

nd
s

179State of the Environment Queensland 2007

A
rt

es
ia

n 
bo

re
 p

re
ss

ur
e

The Great Artesian Basin Resource Operations Plan, 
released in February 2007, details the arrangements for 
achieving these outcomes. This document includes details 
on how monitoring and metering will be undertaken, and 
how protection from excessive future use will be provided 
for springs and existing water users.

These plans result from extensive consultation with the 
community, peak stakeholder organisations, Indigenous 
communities, industry and other jurisdictions responsible 
for management of the GAB. This process ensured that 
all concerns and issues identi  ed by stakeholders were 
considered during development of the planning framework.

Great Artesian Basin 
Sustainability Initiative (GABSI)
A number of programs have been undertaken since 1989 
to repair uncontrolled bores and to replace open drain 
systems with closed distribution systems. The primary aim 
was to recover pressure in the GAB.

Since 1989, the Commonwealth and State governments 
and landholders have spent approximately $91 million on 
rehabilitation. In Queensland this investment has resulted 
in savings of in excess of 130 000 ML/yr. Approximately 
500 uncontrolled bores and 8000 km of bore drains have 
been rehabilitated.

The latest iteration of the cap and pipe programs in 
Queensland is the The Great Artesian Basin Sustainability 
Initiative (GABSI). This program is jointly funded by the 
Commonwealth and State governments and landholders. 
The program commenced in 1999 to provide continued 
support to landholders who were rehabilitating 
uncontrolled artesian bores and replacing open bore 
drains with closed distribution systems.

Under GABSI, State and Commonwealth governments 
 nance 80% of the cost of rehabilitating uncontrolled 

bores and 60% of the cost for replacing bore drains with 
piped systems. Individual landholders contribute the 
remaining costs.

Investment in capping and piping programs over the past 
18 years has resulted in measurable improvements across 
the GAB. Bore monitoring data collected since capping and 
piping activities began show an increase in pressure in half 
of all artesian bores monitored. A total of 341 bores have 
increased in pressure by up to 8 m and 31 have increased 
by more than 8 m (DRNM 2005a).

In addition to improvements in pressure, signi  cant 
improvements in land management are associated with 
replacement of open bore drains with closed distribution 
systems. When bores are capped and piped, there is 
potential to reduce pest plants, feral animals and land 
degradation, including erosion and salinisation.
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Key findings
• Groundwater in the northern aquifers, sand islands and 

the Atherton Tableland tends to be corrosive due to 
naturally low salinity and alkalinity.

• Nitrogen levels in groundwater around the state have 
not exceeded drinking water or stock guidelines over the 
past ten years, but may exceed guidelines for ecosystem 
protection, especially in the northern aquifers and the 
sand islands.

• There are endemic groundwater quality problems, such 
as  uoride in parts of the Great Artesian Basin (GAB) 
and iron bacteria, which are known to be prevalent. 
However, insuf  cient data exist for detailed comment to 
be made.

• Water resource planning is now starting to incorporate 
management of groundwater.

• National strategies such as the National Water Initiative 
(NWI) and the National Action Plan for Salinity and Water 
Quality (NAPSWQ) are contributing to improvement of 
the quality and management of groundwater.

Indicators and 
summary of status
Indicator Status of indicator

Land clearing Land clearing increased in recent years, but 
is now below the pre-2000 level. Natural 
vegetation on fertile landscapes has been 
reduced to <30% of its original extent.  [  ]

Rural and urban 
development

Development is potentially placing pressure 
on groundwater resources, threatening their 
quality through land changes, pollution and 
increased demand.  [  ]

Stream regulation Disruption to natural drainage patterns 
changes recharge patterns, which may alter 
the sources and levels of contaminants. If 
watertables rise, they may be vulnerable 
to surface contamination, and to saline 
intrusion if levels fall.  [  ]

Irrigation Groundwater quality below intensive 
agricultural or developed areas is vulnerable. 
Over-irrigation, particularly from surface 
water, can result in fertiliser or pesticide 
contamination and rising salinity. Excessive 
extraction has resulted in saline intrusion, 
particularly in the Burdekin, Mackay and 
Bundaberg areas.  [  ]

Corrosiveness Corrosiveness is an endemic problem where 
salinity, alkalinity and pH are very low, such 
as in the Wet Tropics, sand islands, and the 
basalt aquifer in the Atherton Tableland, 
or where the water contains high levels 
of dissolved gases, such as in the Basin. 
Some groundwater systems in the Moonie, 
Border and Lower Balonne catchments are 
signi  cantly acid.  [  ]

Fluoride Fluoride is an endemic problem in parts 
of the GAB, particularly the north and 
west, where it frequently exceeds drinking 
guidelines and may also be excessive for 
stock.  [  ]

Hardness Much of the deeper alluvial and artesian 
groundwater is excessively hard and may 
cause incrustation.  [  ]

Nitrogen During the past ten years, nitrogen values 
frequently exceeded ecosystem protection 
guidelines, particularly in the GAB, northern 
aquifers and the sand islands, but did not 
exceed health guidelines.  [  ]

Salinity Parts of the Burdekin, Fitzroy, Condamine 
and Lockyer were noted as having naturally 
high salinity. Some systems in the Moonie, 
Border and Lower Balonne are also high.  [  ]
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Importance
Why groundwater quality 
is important
The chemical and biological qualities of groundwater 
determine its potential uses and the risks associated 
with its management. Rural and urban communities 
in Queensland depend on groundwater to support the 
economic, environmental and social attributes that 
together provide the expected lifestyle of the state. Town 
water supplies, agriculture, industry, environmental  ows 
and recreational areas often depend on groundwater, and 
each use requires a certain level of groundwater quality. 
Thus it is in the state’s interests to manage groundwater 
quality to ensure that it is  t for each purpose.

More recently, awareness of a number of unique groundwater 
dependent ecosystems (GDEs), which rely on maintenance 
of appropriate water quality, has grown. A number of faunal 
groups, including crustaceans, worms, snails, insects 
and other invertebrate groups, live in underground water. 
These are known as stygofauna. Other GDEs associated 
with Queensland’s groundwater systems include some 
rivers and creeks that depend on  ows from connected 
aquifers, terrestrial vegetation that can access groundwater 
through root systems, and coastal environments that rely 
on freshwater discharge from aquifers.

Key drivers of 
groundwater quality
The causes of poor groundwater quality are numerous and 
often site-or aquifer-speci  c. Groundwater is stored in 
various areas and aquifer types with diverse hydrological 
and chemical characteristics. It also  ows very slowly 
compared with surface water, with limited mixing. For 
this reason, water quality between and within regions, 
catchments and aquifers can be highly variable. The actual 
boundaries and extent of individual problems are often not 
known in any detail, but targeted investigation can de  ne 
the risk areas, where measurement will be required.

Natural groundwaters are not pure, but have incorporated 
many physical, chemical and biological factors from the 

environment through which they pass. Consequently, 
groundwater quality is not a single issue, but can be 
in  uenced by any of these factors, whether the problem 
source is natural or results from human impact.

Groundwater quality is affected by a number of drivers that 
vary in importance. Signi  cant drivers include:

• changes in land use or land management practices;

• development and pollution;

• changes to the natural  ow regime; and

• extraction, irrigation and bore construction.

The impact of these drivers on groundwater quality will be 
in  uenced by:

• aquifer vulnerability;

• natural water quality; and

• local water quality.

Speci  c Queensland aquifers are prone to a number of 
endemic water quality problems. These include natural 
salinity and sodium levels, as well as  uoride, pH and 
physical factors that lead to corrosion or incrustation. Iron 
bacteria are also a naturally occurring phenomenon, although 
their impact is greatly exacerbated by excessive pumping.

The vulnerability of aquifers to contamination through 
the soil pro  le depends on both their depth below the 
surface and the nature of the overlying material (Vrba 
and Zaporozec 1994). Shallow aquifers beneath sandy 
depressions may be highly prone to contamination from 
the surface. They can receive direct pollution through the 
soil from fertiliser and pesticide applications, septic tank 
ef  uent, land  lls, and seepage from intensive animal 
husbandry. Aquifer vulnerability is quanti  able, and has 
been mapped for Queensland (Stenson 2002).

Coastal groundwater systems are particularly vulnerable 
to seawater intrusion. This arises when the volume of 
groundwater out  ow needed to restrain the denser 
saltwater has been lost through excess extraction.

Pressure and condition
Pressures on groundwater quality
Groundwater is classi  ed as any water that is stored 
below the root zone, but several distinct types of aquifer 
exist, with individual patterns of hydrology determining 
the environmental values that the aquifer will support. 
Each aquifer type is prone to its own set of natural water 
quality problems, as well as having different vulnerability to 
pollution. The pressure indicators for groundwater quality, 
therefore, depend on aquifer type, and include processes 
that pollute recharge and seepages, or exacerbate watertable 
trends and  uctuations. Detrimental effects to soil, crops 
and infrastructure can also result from inappropriate use 
or mobilisation of naturally poor-quality groundwater. This 
means that a relatively large number of potential pressure 
and response indicators must be considered, but there may 
be limited areas over which they apply. The main pressures 
that affect groundwater quality usually affect surface water 
also and are discussed below.

Photo: Laurence Knight
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Area of land cleared
The rate of clearing of woody vegetation in Queensland 
as measured by the Statewide Landcover and Trees Study 
(Danaher et al. 1998) shows an increase in clearing, 
although the 2001–03 rates were generally lower than 
the pre-2000 rates. Fertile landscapes in wetter parts of 
the state have been reduced to less than 30% of native 
vegetation cover in recent years. When comparing rates 
from 1991–95 to rates from 1997–99, clearing increased 
notably in the Mitchell Grass Downs, Mulga Lands, Desert 
Uplands and Brigalow Belt, but decreased in the Southeast 
Queensland and Central Coast bioregions. It may take 
decades for groundwater changes to re  ect the full impact 
of land clearing, and the present drought may be delaying 
the appearance of issues arising from clearing over the 
past decade.

For more information on the status of land clearing, refer to 
the pressures discussed in ‘Habitat protection’, page 240, 
in chapter 7, Biodiversity, and to ‘Condition of rivers’, the 
second issue in this chapter.

Area of rural or urban development
Various rural and urban regions of Queensland are 
developing rapidly, with Queensland being noted as the 
fastest growing state or territory in June 2005 (DLGPSR 
2006). The largest jump was in the south-east, which 
accounted for 70% of the population growth in June 2005 
(DLGPSR 2006). Despite this, some regional populations 
have shown faster percentage growth than the Brisbane 
Statistical Division, and the mining boom has generated 
some regional local population growth (DLGPSR 2006).

Extraction of groundwater
Groundwater extraction across the state has increased 
generally, which is placing pressure on groundwater quality. 
Drilling and bore construction are increasing, as are the 
number of drilling licences, which grew from 282 on issue in 
1999–2000 to 350 in 2004–05 (DNRMW 2002, 2004, 2006). 
Bores are being sunk at a signi  cant rate in some areas of 
previously low exploitation. The water quality in such areas, 
and its suitability, may not be known.

The current drought has exacerbated the situation. With 
most surface water and surface water storages receiving 
little or no recharge, the demand on groundwater supplies 
is increasing. In the central region, many bore levels are 
dropping and some shires are carting water.

For more information on bore levels and rainfall recharge, 
refer to ‘Subartesian groundwater levels’, the fourth issue 
in this chapter.

Condition of groundwater quality
The water quality indicators and guidelines used to rate 
the data were obtained from ANZECC and ARMCANZ (2000) 
and Queensland’s water quality guidelines (EPA 2006) 
for protection of aquatic ecosystems. The data analysis 
summarises water quality measurements over the latest 
10 years available (1996–2006) in recognition of the slow 
rate of change in groundwater quality.

It is clear that groundwater quality throughout Queensland 
is moderate to poor; however, signi  cant trends are variable 
and dif  cult to detect (Table 5.14). Salinity levels may be 
increasing in some areas, but decreasing in others. Nitrogen 
levels may be stable or decreasing generally, although they 
could be increasing in some speci  c aquifers. However, 
there has been little veri  able change in the quality of 
groundwater over the past ten years, particularly since the 
last report. In most areas where use is unrestricted, quality 
is naturally moderate to poor, although not all bores are 
adversely affected and the identi  ed problems can usually 
be treated or managed. The implication of a ‘poor’ rating 
is that water quality should be analysed before use, with 
continued monitoring recommended. The water quality of 
most aquifers other than the GAB would be expected to 
be vulnerable to stress or contamination, although these 
problems would generally be localised.

Areas where use of untreated groundwater is limited include 
the GAB (particularly because of salinity and  uoride 
levels), some low salinity northern aquifers, and southern 
sandy coast and islands. The possible in  uence of acid 
sulfate soils should also be considered in coastal zones. 
Corrosiveness is a problem in the Wet Tropics and southern 
sand islands, because of the low salinity levels, dominated 
by sodium chloride, which result from the high rainfall and 
coastal location. In the Atherton Tableland water quality 
is good to moderate, apart from the corrosivness of the 
fractured basalt aquifer. All basalt and coastal sand aquifers 
should be considered as vulnerable. Nitrogen levels exceed 
guidelines for ecosystem protection in some areas, and 
salinity may have risen in the deeper alluvial aquifers.

Water quality around coastal areas of the Burdekin Basin, 
as well as parts of other larger catchments such as the 
Fitzroy, Burnett, Condamine and Lockyer, is rated poor to 
moderate for general usage, although moderate to good 
for irrigation, the main use of the water. Groundwaters in 
these basins have naturally high levels of salt, sodium and 
hardness, but salinity levels may be rising in coastal zones 
subject to salt water intrusion. Nitrogen levels also tend 
to be elevated in these irrigated catchments, sometimes 
exceeding environmental, but not health, guidelines. 
Groundwater and regolith in the Griman Creek Formation, 
which underlies the Moonie and Border Rivers west of 
Goondiwindi (at shallow depths) and Lower Balonne (at 
variable depths), has signi  cant, though variable, acidity 
and salinity (Biggs et al. 2005).

Photo: Roslyn Charnock
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Summary of condition Responses
National Action Plan for 
Salinity and Water Quality and 
the Natural Heritage Trust
The purpose of the National Heritage Trust (NHT) and 
National Action Plan for Salinity and Water Quality (NAPSWQ, 
or simply NAP) is to identify high-priority, immediate actions 
to battle salinity, particularly dryland salinity, and also to 
prevent water quality deteriorating across the state. Regional 
natural resource management (NRM) plans form the basis for 
investment from the NHT and NAP.

To date, twelve of Queensland’s 14 regions have had their 
plans accredited by State and Commonwealth Ministers. 
Salinity risk assessments, which include investigating 
groundwater and management guidelines, have now been 
completed for the Burnett-Mary (pre NAP), Condamine and 
Fitzroy catchments, and are under way in the Balonne-
Maranoa and Burdekin catchments. Considerable 
groundwater investigation and drilling work was 
undertaken during the  rst round of the NAP, particularly 
in areas where little previous work had been done.

Each  ve years, DNRW conducts, on behalf of the MDBC, 
salinity valley audits in the  ve major subcatchments of 
the Queensland part of the Murray-Darling Basin. These 
audits include descriptions of groundwater and salinity 
conceptual models, and groundwater quality and trends. 
Audits have been completed for the Border-Moonie and 
Warrego-Paroo catchments.

More information on these projects and other activities 
under the NAP are available at: <www.wqonline.info> and 
<www.regionalnrm.qld.gov.au>.

Land and water 
management plans
A land and water management plan (LWMP) provides 
individual landholders with a practical property 
management tool that will help plan and review an 
irrigation enterprise, and identify and manage associated 
risks to surrounding land and water. An LWMP is required 
by law under certain circumstances before water can be 
used for irrigation. LWMPs consider environmental issues 
related to the use of allocated water (such as soil erosion 
management, stream bank stability, effects on the riparian 
zone and water quality, and effects on groundwater).

Region Aquifer class Status of region

Northern Tropics Mainly deep or 
shallow alluvium, 
with fractured rock 
on the Atherton 
Tableland and the 
coastal area of the 
Barron Delta

Endemic corrosiveness is the 
main water quality problem, due 
to low salinity, pH or hardness.

Burdekin Delta 
area and upper 
central coast

Shallow alluvium 
and coastal 
sediments at risk of 
seawater intrusion

Hardness may cause fouling. 
Salinity may be excessive for 
domestic use, crops and the 
environment, and may be rising 
in some areas. Sodium may be 
excessive for sensitive crops. 
Nitrogen exceeds ecosystem 
protection guidelines and is 
changing, suggesting land 
use response.

Fitzroy Basin A number of 
important aquifers, 
mostly shallow 
alluvial

Salinity and hardness may be 
excessive for domestic use 
and sensitive crops. Nitrogen 
environmentally high and 
changing, suggesting land 
use response.

Lower central 
coast and 
Burnett 

Alluvial, 
mostly deep

Salinity and hardness may be 
excessive for domestic use and 
sensitive crops. EC and nitrogen 
environmentally high.

Southern coast 
excluding 
sand islands

Shallow to 
deep alluvium

EC may be excessive for 
domestic use, and EC and 
sodium high for sensitive crops.

Coastal sand 
masses 
and islands

Porous sand •  Endemic corrosiveness is the 
main water quality problem, 
due to low salinity, pH or 
hardness. Highly vulnerable 
to contamination.

•  Seawater intrusion in Burdekin, 
Mackay and Bundaberg areas.

Southeast 
Queensland

A number of small 
but signi  cant 
aquifers, mostly 
deeper alluvial

Hardness may cause fouling. 
EC may be excessive for 
sensitive crops. Nitrogen 
environmentally high.

Murray-Darling 
Basin including 
Border Rivers

Shallow to 
deep alluvium, 
occasional 
fractured rock

Very little data available for 
past 10 years, but, historically, 
hardness and EC high and may 
be excessive for sensitive crops, 
or tolerant crops in some areas. 
EC may also be rising in some 
areas. Nitrogen variable and has 
been known to exceed drinking 
guidelines in fractured 
rock aquifers.

Great 
Artesian Basin

Artesian Fluoride may exceed health and 
stock guidelines, particularly in 
the north. Corrosiveness more 
common in north and west, with 
salinity and incrustation more 
common in south and east. 
Nitrogen may exceed guidelines 
for ecosystem protection. 
Not suitable for irrigation in 
most areas.

Source: DNR

Table 5.14  Summary of groundwater quality in Queensland
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To date, the most LWMPs have been submitted and approved 
in the north and south-east regions of Queensland, and the 
fewest have been submitted and approved in the south-west. 
Data gathered in 2004–05 for an ABS publication on irrigation 
establishments indicate that 4.5% of irrigation farms have 
an LWMP. In addition, 4.4% of irrigated land and 4.8% of 
irrigation water is represented and covered by LWMPs. Over 
the next 12 months, the number of LWMPs triggered will be 
dependent on  nalisation of resource operations plans, the 
release of unallocated water and an interest in water trading.

More information on LWMPs can be found at:
<www.nrw.qld.gov.au/land/management/lwmp>.

Also see ‘Condition of rivers’, page 155.

Water resource planning
Water resource plans (WRPs) are now completed for most 
Queensland catchments. However, at this stage most WRPs 
only deal with surface water resources. Where signi  cant 
development of groundwater is identi  ed and more active 
management is required, the plans are being progressively 
amended to include groundwater.

In addition to the GAB Water Resource Plan, subartesian 
groundwater resources are currently included, or are 
proposed to be included, for some or all aquifers in the 
Barron, Burdekin, Burnett, Cooper, Fitzroy, Gulf, Mary, 
Mitchell, Moreton, Pioneer, Whitsunday, and Georgina and 
Diamantina catchment areas.

More information on the water resource planning process 
and status of activities for catchments across the state can 
be found at: <www.nrw.qld.gov.au/wrp>.

Outside WRP areas, signi  cant groundwater systems are 
actively managed through provisions in the Water Act 
2000. For further information on this, refer to ‘Subartesian 
groundwater levels’, page 171.

Great Artesian Basin 
Sustainability Initiative
The Great Artesian Basin Sustainability Initiative (GABSI) 
is a strategy to support artesian bore rehabilitation 
and bore drain replacement works. Through GABSI, the 
Commonwealth has committed $42.7 million over  ve 
years from 2004 for bore rehabilitation and bore drain 

replacement programs. For more information on this, refer to 
‘Artesian bore pressure’, page 175.

More information on this initiative can also be found at:
<www.nrw.qld.gov.au/factsheets/pdf/water/w69.pdf>.
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Introduction

The coastal zone is home to more than 85% of 
Queensland’s population, and has signi  cant resources 
and environmental values that provide a foundation for the 
state’s economic and social development. 

Queensland’s mainland coastline is extensive. It extends 
about 6000 km, from the Gulf of Carpentaria in the west 
(138 E) and Cape York in the north (10 41'S) to Point Danger 
in the south-east (28 10'S, 153 33'E). When the 1165 offshore 
islands and cays (not reefs) are included, the coastline’s 
length is about 9500 km. The Great Barrier Reef consists of 
3400 separate coral reefs, shoals and other formations and 
extends more than 2300 km from Bramble Cay in the north 
to Lady Elliott Island in the south. The catchment draining to 
the coast from the mainland east coast is 447 655 km², and 
that draining from the Gulf of Carpentaria is 450 815 km². 
Individual catchments range in size from several square 
kilometres to 142 645 km² (Fitzroy River catchment).

The coastal zone includes coastal waters, or all areas 
landward of coastal waters in which there are physical 
features, ecological or natural processes or human 
activities that affect, or potentially affect, the coast or 
coastal resources. In the quantitative assessment of 
spatial data in this report, the coastal zone layer has been 
de  ned as the area within 5 km of the coastline and up to 
10 m above sea level.

This chapter reports on  ve key issues that emerge from 
the complex set of interactions that occur between humans 
and the environment along the Queensland coast:

• Coastal resource use and development, which considers 
a number of factors that place pressure on the coastal 
environment, including urban development, tourism, 
maritime industry, resource extraction,  shing and 
aquaculture;

• Acid sulfate soils, which examines the environmental 
and economic risks associated with the disturbance of 
these soil types, and outlines management strategies 
implemented by government and the community;

• Coastal water quality, which discusses diffuse and point 
source discharges of pollutants, particularly nutrients, 
bioaccumulated toxins, and algal blooms;

• Coastal habitats and biodiversity, which deals with 
disturbance of marine and terrestrial habitats, and the 
commercial exploitation of biodiversity (for information 
about species protection, see Chapter 7, Biodiversity); and

• Physical processes and coastal variability, which 
explores topics such as sea level rise, storm surges, 
cyclone activity and wave climate.

Each issue is discussed within the extended Pressure-
State-Response model (see Chapter 1) and includes 
comparisons with information presented in previous state 
of the environment reports where possible. Since the 
previous reporting period some indicators have changed 
as enhanced monitoring systems have been implemented. 
In a few cases indicators have been maintained for 
continuity, while recognising that better measures may 
more adequately describe the state of the environment. 
As improved data become available they will be published 
in future reports.

Climate change and the 
coastal zone
The global issue of climate change, associated with 
rising atmospheric concentrations of greenhouse gases, 
has potentially far-reaching consequences for coastal 
areas, cutting across all issues in this chapter. There are 
possible impacts on sensitive coastal ecosystems, such 
as wetlands, dunes and reef systems, as well as aquatic 
species. Predictive modelling of biodiversity impacts is not 
included, but trends in coastal physical processes, such 
as sea level rise and cyclone activity, are discussed in the 
context of predicted impacts of climate change. 

Surfers on the Spit at Main Beach
Photo: Tourism Queensland
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Integrative frameworks—
national, state and regional 
management
Society’s approach to environmental management of the 
coastal zone is documented within the Response section of 
each issue paper. The reader will recognise cross-over in the 
responses to each of the issues, re  ecting the interrelationship 
of the issues and the measures taken to deal with them. 

In this round of reporting, measures additional to those 
described in State of the Environment Queensland 2003 
(EPA 2003) have been taken in the integration of coastal 
management. These are summarised below.

The federal and state governments have developed 
broad management frameworks for the management of 
the Queensland coast. Initiatives include the release of 
the National Cooperative Approach to Integrated Coastal 
Zone Management. Framework and Implementation Plan 
(DEH 2006), which was developed to improve coordination 
of coastal management across all tiers of government. 

The Queensland Government has a wide range of 
legislation relating to management of the coastal zone. 
The primary legislation is the Coastal Protection and 
Management Act 1995, under which the State Coastal 
Management Plan (the Coastal Plan) (EPA 2001) was 
released. This was discussed in detail in State of the 
Environment Queensland 2003. 

Four Regional Coastal Management Plans commenced 
in this reporting period. The status of these and other 
regional plans at mid-2007 is summarised in Table 6.1.

Reef Water Quality Protection 
Plan (Reef Plan)
In late 2003 the Commonwealth and Queensland 
governments released the Reef Water Quality Protection 
Plan (Reef Plan) (AG and QG 2003) to coordinate the 
management of water quality in the Great Barrier Reef 
lagoon. The implementation of the plan has been tracked 
through reports (AG and QG 2005), which have noted the 
development of industry-led best management practice 
and farm management systems, the accreditation of 
regional NRM plans and investment strategies that deliver 
on Reef Plan objectives, and the introduction of new 
vegetation management legislation in Queensland to 
improve land management in Reef catchments.

SEQ Regional Plan
The SEQ Regional Plan, released in 2005, provides an 
overarching framework for management of development in 
18 local government areas of south-east Queensland. Nine 
of these are located on the coast, and all except one fall 
within coastal catchments. 

Indigenous involvement in 
coastal management
The recognition of Native Title rights provides a legal 
basis for Traditional Owners to participate in management 
of land and sea. In this round of reporting continued 
consultation and Indigenous engagement are being 
built into coastal management. For example, within the 
framework of Australia’s Oceans Policy (EA 1998), the 
Commonwealth Government commissioned Southern Gulf 
of Carpentaria Sea Country Needs and Issues Research 
(Memmott and Channells 2004) through the Carpentaria 
Land Council Aboriginal Corporation, which will feed into 
the development of the Northern Marine Plan.

Similarly, the policy of the State Coastal Plan is that ‘the 
living culture of Indigenous Traditional Owners and their 
connection with cultural resources within the coastal zone is 
valued and continues for future generations of Indigenous 
Traditional Owners’. Regional plans identify region-speci  c 
directions for the implementation of this policy.
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Region Plan status

Wet Tropical Coast Commenced on 1 March 2004

Cardwell-Hinchinbrook Commenced on 13 January 2004

Curtis Coast Commenced on 29 December 2003

Wide Bay Coast Draft stage

South-east Queensland Commenced on 28 August 2006

Mackay-Whitsunday Draft released for public consultation

Source: EPA

Table 6.1  Status of Regional Coastal Plans at May 2007
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Key findings 
• Pressures on the coastal zone continue to increase with 

rapid population growth and increases in activities of the 
extractive industries, shipping, transport and tourism.

• Many shires and cities along Queensland’s coastline 
have experienced population growth of up to 4% a year. 

• Development has generally been consistent with 
state and regional coastal plans’ policies for coastal 
management and protection of coastal resources, 
although some development has occurred within the 
immediate catchment and fringe areas of signi  cant 
coastal biodiversity systems. These systems will need to 
be monitored for any long-term loss of coastal resources 
and values and the need for additional policies. 

• Tourist visitor numbers are gradually rising, but 
environmental considerations are being recognised 
through an increasing number of eco-accredited facilities. 

• The Great Barrier Reef remains Queensland’s premier 
tourist attraction, generating $5.1 billion a year in 
economic activity. The need to protect this asset against 
water pollution resulting from urban and rural land uses 
is critical, and is recognised in the Queensland Reef 
Water Quality Protection Plan (DPC 2007).

• Shipping has increased signi  cantly, with over 7000 
ship visits to Queensland ports in 2004–05, and a rise in 
throughput to over 200 million tonnes, primarily as a result 
of increasing coal production. Federal and state legislative 
initiatives and amended international conventions are 
aimed at reducing the threat of marine pollution.

• Ports are adopting new or upgraded environmental 
management systems to manage increasing activity. 
However, Queensland’s largest coastal oil spill to 
date occurred adjacent to the Port of Brisbane during 
this reporting period, and highlights the potential for 
environmental damage arising from increasing industry 
in the coastal zone.

• Extractive industries have increased, large increases 
in quantities of gravel and sand being dredged for 
reclamation purposes. Silica extraction from sand mining 
has fallen, while zircon and rutile production  gures are 
similar to those in the previous reporting period.

• All export  sheries in Queensland have been assessed 
by the Australian Government as meeting national 
sustainability guidelines. However, some concerns are 
held for the status of snapper stocks in the rocky reef 
 n  sh  shery off southern Queensland, while the status 

of some  n  sh and shark stocks in the Gulf of Carpentaria 
subject to illegal, unregulated and unreported  shing by 
foreign vessels is uncertain. The Department of Primary 
Industries and Fisheries has enhanced its monitoring 
and assessment of these  sheries and is continually 
improving management arrangements.

• Trawl  shers trialling bycatch reduction devices have 
reported bycatch reductions of 10%, 20% or even higher 
in the eastern king prawn, tiger prawn and scallop 
 sheries, with minimal loss of the catch of target species.

• Commercial  shing effort has decreased since 
2003. Participation in the recreational  shery is 
also decreasing. As a result, overall commercial and 
recreational catches are decreasing.

• Aquaculture remains a signi  cant industry within the 
coastal zone, where 784 licensed facilities operated in 
2005–06.
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Indicators and 
summary of status

Importance 
A high population growth rate in coastal areas coupled 
with an economy heavily based on the exploitation of non-
renewable resources presents signi  cant challenges for 
government, industry and community in maintaining the 
values and assets of Queensland’s coastal zone, an area of 
extraordinarily rich biodiversity and heritage. These values 
have been recognised through the listing of four World 
Heritage Areas,  ve Ramsar Wetlands, and a system of 
marine parks, national parks and  sh habitat areas aimed 
at protecting areas of high conservation signi  cance.

Certain interactions and con  icting needs pose 
additional challenges. For example, the tourism industry, 
heavily focused on areas of high conservation value in 
Queensland’s natural environment, must coexist with other 
major industries such as agriculture, mining and associated 
shipping and transport industries, which present risks to the 
maintenance of the values on which tourism depends. 

Shifts in resource use and development are likely as a 
result of the predicted impacts of climate change over the 
medium to long term, and present further challenges for 
sustainable management of the coastal zone.

The government, in consultation with stakeholder groups, 
has implemented planning and regulatory frameworks to 
moderate these pressures and demands. In this cycle of 
state of the environment reporting, coastal resources and 
development are examined in the light of new policies 
and plans which are increasingly focused on achieving 
sustainable outcomes.

Urban development
High rates of migration to coastal Queensland and 
the creation of infrastructure associated with the 
tourism, mining and agricultural industries drive urban 
development in Queensland’s coastal zone. Meeting the 
needs and expectations of this growing population with 
adequate resources, particularly land and water, and the 
treatment and disposal of waste, including wastewater, 
continues to place stress upon the coastal environment. 
Continuing development of urban and suburban 
settlements along the coastline threatens the integrity 
of coastal ecosystems, scenic amenity and the future 
availability of biological resources.

Indicator Status of indicator

Changes in coastal use since 
2003. Area of land in the 
coastal zone in the natural state 
(by habitat type—wetlands, 
mangroves, saltmarsh, melaleuca, 
intertidal  ats, dune vegetation)

Coastal zone has increasingly more 
urban residential areas, while 
coastal catchment has increasingly 
more rural residential areas.

Area of land in the coastal zone 
in other than natural state (by 
land use—urban, agricultural, 
plantation, public, private etc.) 

Some evidence of area of land 
in the coastal zone in other than 
natural state

Lineal extent of land developed 
(changed from natural) along the 
coastline

Some evidence of lineal land 
development

Total number and percentage of 
state’s population living in the 
coastal zone

Increasing

Annual average population growth 
by local government area

Increasing

Annual cargo throughput for 
Queensland ports

Increasing

Annual tonnage of petroleum 
products moved by sea (imports 
and exports)

Medium term—stable

Long term—increasing

Annual number of pollution 
incidents in Queensland’s 
territorial waters and offshore 
reported to the Australian 
Maritime Safety Authority

Stable in number, but during the 
reporting period Queensland had 
its worst recorded spill.

Number and areal extent of 
approved extractive activities (by 
type, such as silica and mineral 
sands) for each coastal region

Stable

Visitor bed numbers in the 
coastal zone

Increasing

Number of visitor permits to coastal 
and marine parks (including the 
Great Barrier Reef Marine Park)

Medium term—stable

Long term—increasing

Number of recreational (motor 
and sail) and commercial vessels 
registered in Queensland

Increasing

Total seafood catch (total 
catch and effort by species of 
commercial  sh, crustacean and 
mollusc species)

Effort (  shing days) is decreasing. 
Slight decrease in total commercial 
catch from 28 500 t in 2003 (all 
species) to 23 000 t in 2005

Recreational  sh catch and effort Declining numbers of anglers but 
stable total reported catch since 
1997. Recreational catch of 8500 t 
and charter catch of 350 t in 2005

Turtle, dugong and cetacean 
mortality through commercial 
 shing activity, shark nets and 

Indigenous hunting

Turtles: Increasing over 2001 
and 2002 due to boat strike, and 
entanglement in rope,  shing line, 
bags and ghost nets as well as in 
crabpots and  oat-lines

Dugong: Stable

Cetaceans: Increasing, with 
human causes identi  ed in over 
50% of cases in 2005

Area of coast in each coastal 
region under aquaculture ponds/
cage facilities

Fluctuating, with negligible net 
growth since 2003–04

Annual aquaculture production 
(by type)

Long-term increase, mainly due to 
rising barramundi production
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Tourism and recreation
Tourism in Queensland is heavily orientated towards 
the natural features of the state, and is largely focused 
on the coastal zone. Tourism plays a signi  cant part in 
Queensland’s economy, and generates considerable 
employment. The imperative for government and the 
tourism industry is to manage the huge numbers of 
tourists, estimated at 16 million a year, in a way that 
maintains the values upon which the industry is based.

Tourism in the Great Barrier Reef
One of Queensland’s World Heritage Areas, the Great 
Barrier Reef, is a particularly important part of the state’s 
identity. The key challenge for the area’s managers is 
to present the Reef to the public (as required through 
the United Nations World Heritage Convention) without 
threatening its rich values. The Great Barrier Reef remains 
one of Queensland’s foremost tourist destinations, 
currently generating approximately $5.1 billion a year 
(Access Economics 2005) and an estimated 54 000 jobs in 
regional communities. The extraordinary biodiversity of the 
Reef has been documented in the 1999 and 2003 state of 
the environment reports. 

Maritime industry
The activity at Queensland’s 18 trading ports, much of it 
associated with the seaborne export of coal, which was 
valued at $7.2 billion in 2003 –04, contributes signi  cantly 
to the state’s economy. A high proportion of the state’s 
shipping passes though six coal export terminals at four 
deepwater ports—Abbot Point, Hay Point, Gladstone 
and Brisbane. Other cargo passing through Queenland’s 
ports includes bauxite and alumina, manganese, iron ore, 
coal, sugar, silica sand, cereals, grains, cotton, oil and 
petroleum products, and general container freight. 

Many of Queensland’s ports are located in areas of 
environmental signi  cance and shipping traverses or 
runs parallel to Queensland marine and coastal protected 
areas. Some 6000 large ships pass through the Great 
Barrier Reef World Heritage Area each year and three-
quarters of them use the inner route along the landward 
side of the Reef. These areas are particularly vulnerable 
to pollution, including ballast water discharges, marine 
debris and oil spills, and the introduction of pest species 
associated with shipping.

Resource extraction
Quarry or extractive resources (sand, gravel, quarry rock 
and  ll) provide the primary source of materials for road 
construction, concrete, rail ballast, armour stone,  ll 
and horticultural use, which are vital for Queensland’s 
infrastructure needs.

Of the 124 major extractive industry operations in 
Queensland, 85 are located within the coastal zone. Of 
these, 40% are involved in the extraction of sand while 
60% are hard rock operations (DNRW 2007).

Silica sand is one of Queensland’s most important 
industrial minerals. It is an essential commodity for the 
manufacture of glass and chemicals and in the foundry 
industry. Large resources of high-quality silica sand occur 
along Queensland’s coast, amounting to approximately 
300 million tonnes. The major deposits and workings are 
located at North Stradbroke Island, Beachmere to the 
north of Brisbane and Cape Flattery to the north of Cairns 
(DNRW 2006).

Fishing, hunting and collecting
Commercial  shing is a valuable contributor to the 
state’s economy, Queensland-managed commercial 
 sheries being valued at more than $200 million a year 

(DPI&F 2006). In economic value Queensland’s commercial 
 sheries rank third among Australian  sheries and eighth 

among all of Queensland’s primary producers. Queensland 
has around 1700 licensed primary  shing boats, 
approximately 20% of Australia’s commercial  shing  eet 
(DPI&F 2007). The commercial sector is licensed by the 
government to harvest seafood either for consumption 
within Australia or for export. The commercial  shing 
industry plays an important role in the economy of many 
of Queensland’s coastal towns, particularly those in more 
remote areas.

Recreational  shing is an integral component of the 
Queensland lifestyle; approximately 700 000 residents 
participate in this activity each year (McInnes 2006). In 
2004, the locations on the Queensland coast where most 
recreational  shers went saltwater  shing were the Brisbane 
(19%), Sunshine Coast (18%), Wide Bay-Burnett (18%), Gold 
Coast (16.3%) and Northern (7.7%) Statistical Divisions. 
Generally, recreational  shers do not target a particular 
species, but when species are targeted the most popular 
are whiting (targeted by 15.1% of saltwater  shers), bream 
(9.4%),  athead (12.2%), mud crabs (7.6%), tailor (5.7%), 
barramundi (4.5%) and mackerel (5.6%). Different species 
are targeted at different locations. Whiting,  athead, bream 
and tailor are more likely to be targeted in southern locations, 
mud crabs along the central coast, and barramundi, mackerel 
and coral trout in northern locations (McInnes 2006).

Indigenous communities harvest marine species including 
 sh, dugong and turtle for customary and subsistence 

purposes. Indigenous communities are having an 
increasing involvement in commercial  shing operations, 
particularly adjacent to Cape York.

Aquaculture
The Australian aquaculture industry is small by global 
standards, contributing less than 0.1 % of global 
production by volume (Beeton et al. 2006). However, if 
wild-catch  sheries decline, aquaculture is expected to 
become increasingly important to the  sheries production 
of Australia’s coastal regions. 

Indications are that aquaculture is a growth industry 
in Queensland with the capacity to generate regional 
economic wealth and social bene  ts. Economic factors 
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such as competition from imports, lengthy assessment 
processes and uncertainty of approvals have impinged on 
the growth of the aquaculture industry.

Aquaculture has important bene  ts in terms of its potential 
to provide sustainable, high-quality protein and reduce the 
pressure on wild  sheries. A number of important initiatives 
involving government and industry are being implemented 
to maintain the clean, green and safe reputation of 
Queensland aquaculture and to enable the industry to 
grow sustainably. The Department of Primary Industries 
and Fisheries, in collaboration with the Department of State 
Development, has begun strategic planning for marine 
and land-based aquaculture to guide the development of 
sustainable aquaculture in appropriate areas. Voluntary 
codes of practice are being developed to improve the 
industry’s ability to meet sustainability objectives.

Land-based aquaculture ranges from activities with no 
discharge of wastes, such as freshwater tank recirculating 
systems and freshwater ponds and dams, through to 
activities such as intensive pond-based systems which 
take, use and discharge to coastal waters.

The three main types of marine aquaculture are: 

• sea ranching (for example, scallops and bêche-de-mer) 
without structures or addition of feed but requiring 
manual or mechanical harvest; 

• rack and line (for example, edible oysters, pearl oysters 
and sponges) with structures, but without addition of 
feed; and 

• intensive aquaculture (  n  sh in sea cages) with 
structures and with feed added. 

Pressure and condition
Urban development
Since 2001 the pattern of urban development in coastal 
catchments has occurred within the context of the State 
Coastal Management Plan (EPA 2001) and any relevant 
regional coastal management plan whose policies aim 
to conserve the coast in its natural (or non-urban) state 
outside existing urban areas and manage growth to protect 
coastal resources and their values. This report considers 
urban development broadly within coastal Queensland 
(areas within 50 km of the coast). It also focuses on several 
coastal local government case study areas, in particular 
the coastal zone: that is, all areas landward of coastal 
waters in which there are physical features, ecological 
or natural processes or human activities that affect, or 
potentially affect, the coast or coastal resources. This is 
de  ned for quantitative assessment of spatial data within 
this chapter as the area within 5 km of the coastline and up 
to 10 m above sea level.

Population change
The majority of Queensland’s population lives within 50 km of 
the coast and much of Queensland’s urban development and 
many of its tourism activities are centred on this coastal area 
(Table 6.2). At the end of June 2006, Queensland’s population 
reached 4.05 million, an increase of 76 400 people since 
June 2005. This represents an annual growth rate of 1.9%, 
following an annual growth rate of 2.1% in 2003–04 and 2.0% 
in 2004–05. With an average growth rate of 2% a year, the 
estimated population of Queensland was expected to have 

Local 
government 
area 

Rank 
Largest 

Qld
(national)

Rank 
Fastest

Qld
(national)

2001
(no.)

2005
(no.)

2006
(no.)

Change 
2001–06

(%)

Change
2005–06

(no.)

Change
2005–06

(%)

Brisbane City 1 (1) 50 896 649 975 173 989 152 2.0 13 979 1.4

Gold Coast City 2 (2) 20 423 719 484 005 497 568 3.3 13 563 2.8

Ipswich City 3 (9) 12 126 663 141 171 145 411 2.8 4 240 3.0

Cairns City 4 (10) 8 117 629 128 666 132 765 2.5 4 099 3.2

Pine Rivers Shire 5 (12) 22 122 303 144 682 148 529 4.0 3 847 2.7

Maroochy Shire 6 (13) 24 127 202 145 569 149 232 3.2 3 663 2.5

Caboolture Shire 7 (15) 25 114 338 131 557 134 820 3.4 3 263 2.5

Caloundra City 8 17 76 207 89 725 92 309 3.9 2 584 2.9

Hervey Bay City 9 4 (17) 43 298 51 972 54 457 4.7 2 485 4.8

Mackay City 10 19 75 993 82 533 84 856 2.2 2 323 2.8

Townsville City 11 30 92 074 101 103 103 404 2.3 2 301 2.3

Redland Shire 14 54 117 252 130 630 132 179 2.4 1 549 1.2

Burnett Shire 16 11 23 891 27 040 27 856 3.1 816 3.0

Bundaberg City 17 44 44 551 46 679 47 451 1.3 772 1.7

Noosa Shire 27 68 43 758 48 255 48 660 2.1 405 0.8

Miriam Vale Shire 34 1 (7) 4 484 5 453 5 763 5.1 310 5.7

Tiaro Shire 37 3 (12) 4 672 5 120 5 396 2.9 276 5.4

Johnstone Shire 126 99 19 453 19 675 19 168 –0.3 –507 –2.6

Source: ABS 2007

Table 6.2  Queensland local government areas and population growth (ranked largest and fastest) between 2001 and 2006 (Only 
coastal local government areas are listed.)



State of the Environment Queensland 2007

Th
e 

co
as

ta
l z

on
e

192

Co
as

ta
l r

es
ou

rc
e 

us
e 

an
d 

de
ve

lo
pm

en
t

Co
as

ta
l r

es
ou

rc
e 

us
e 

an
d 

de
ve

lo
pm

en
t

reached approximately 4.13 million by June 2007. A projected 
resident population of approximately three million people 
lives in local government areas whose boundaries are wholly 
or partially within coastal Queensland (DLGPSR 2006). 

Seven Queensland local government areas appear in the list 
of areas with the 20 largest population increases in Australia 
from 2001 to 2006, Brisbane and the Gold Coast being the two 
largest population growth areas. In addition, three Queensland 
coastal local government areas—Miriam Vale, Hervey Bay and 
Tiaro—are included in the 20 fastest population increases 
nationally from 2001 to 2006. This highlights the strong 
population growth occurring in coastal Queensland. 

A continued rise is projected for the coastal population. 
Of all local government areas in Queensland, Gold Coast City 
is expected to have the largest population growth over the 
next 20 years of an estimated 267 000 people, an average 
annual growth of more than 13 300 persons.

Land use change since 1999
As signi  cant population growth continues in Queensland, 
the loss of rural land use to urban and rural residential 
land uses is also continuing within coastal Queensland.

Eight coastal local government areas (Figure 6.1) were 
analysed in a case study to determine emerging patterns 
in the development of urban/rural residential land use 
(see glossary for zone de  nitions). Six areas (Burnett Shire, 

Hervey Bay City, Maroochy Shire, Noosa Shire and Redland 
Shire) were selected because they have experienced 
signi  cant population increase and likely land use change 
to accommodate this growth during the reporting period. 
Bundaberg City and Johnstone Shire were selected for 
comparison, because the population of the former is 
increasing only moderately, while that of the latter is 
decreasing. Land use changes in these eight areas are 
summarised in Table 6.3 and Figure 6.2. 

The general pattern of land use change between 1999 and 
2007 in the eight local government areas has been a 0.32% 
loss of rural land (4003 ha) with a corresponding increase 
in rural residential land (2565 ha) and urban land (1438 ha). 
The case study areas represent the moderately high- to low-
growth coastal areas and represent about 5% of the open 
coastline. If the patterns of land use change demonstrated 
in the case study areas are illustrative of the general pattern 
of coastal land use change then development, especially in 
very high-growth areas such as Brisbane and the Gold Coast, 
continues to be a major activity.

In the eight case study areas loss of rural lands to rural 
residential was greatest outside the coastal zone over the 
past eight years, while a slightly lower loss of rural lands to 
mostly urban lands occurred in the coastal zone. Table 6.3 
indicates that the most signi  cant increases in urban and 
rural residential land since 1999 have been in the south-
eastern parts of the state, in the Maroochy, Noosa and 
Redland shires. The results from these case studies 

Local 
government area Land use

1999 area 
(ha)

2007 area 
(ha)

Change 
(ha)

Change 
(%)

Bundaberg Residential 3 005 3 067 62 0.01

Rural or industry 6 980 11 858 4878 0.40

Rural residential 1 170 1 238 68 0.01

Burnett Residential 315 375 60 0.00

Rural or industry 193 210 193 009 –201 –0.02

Rural residential 2 960 3 102 142 0.01

Hervey Bay Residential 833 1 084 251 0.02

Rural or industry 229 468 228 695 –773 –0.06

Rural residential 3 241 3 763 522 0.04

Johnstone Residential 267 279 12 0.00

Rural or industry 160 021 159 912 –109 –0.01

Rural residential 1 695 1 791 96 0.01

Maroochy Residential 1 981 2 511 530 0.04

Rural or industry 105 618 104 139 –1479 –0.12

Rural residential 7 362 8 313 951 0.08

Miriam Vale Residential 60 85 25 0.00

Rural or industry 372 903 372 763 –140 –0.01

Rural residential 1 718 1 834 116 0.01

Noosa Residential 849 961 112 0.01

Rural or industry 77 041 76 398 –643 –0.05

Rural residential 2 915 3 445 530 0.04

Redland Residential 3 329 3 725 396 0.03

Rural or industry 47 172 46 637 –535 –0.04

Rural residential 3 264 3 480 216 0.02

Source: EPA

Table 6.3  Land use changes in case study coastal local government areas
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Figure 6.1  Coastal local government areas used in case study
Source: EPA
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also suggest that urban areas increased more than rural 
residential areas in the south-east, but in other parts of the 
state rural residential land increased more than urban land. 

In Johnstone Shire, where population has decreased over the 
reporting period, urban/rural residential development has 
continued, with rural residential land increasing by 95.7 ha 
and urban land increasing by 12.6 ha. While the population 
in this local government area is not growing, an increase in 

urban development suggests that the footprint of residential 
development per head of population is increasing.

The majority of development was as a result of expansion 
of urban/rural residential areas outside the coastal zone 
or in  ll or redevelopment of existing urban areas in the 
coastal zone; however, each of the local government 
areas did demonstrate one or two examples of satellite 
development in the coastal zone that promoted linear 
development along the coast. 
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Land surrender, as part of recon  guration of a lot on the 
foreshore, is an important coastal assessment and approval 
tool that ensures that a public erosion prone area provides for 
natural processes. In two of the case study areas—Redland 
Shire (see Chapter 11, Legislation) and Burnett Shire—the large 
majority of foreshore subdivision resulted in a public reserve 
for beach protection and coastal management purposes; 
however, some areas of the foreshore were developed without 
land surrender, generally where access restrictions apply or 
where no coastal management gains would be made. 

In the eight coastal local government areas examined 
there is little evidence to suggest that there has been any 
signi  cant loss of wetland and other biodiverse ecosystems 
between 1999 and 2007. However, as development has 
occurred within the immediate catchment and fringe areas 
of these systems in Maroochy and Johnstone shires, and 
there has been some loss of undeveloped dunal systems on 
the coast in Miriam Vale Shire, monitoring of the long-term 
conservation of their values is needed. The impacts of recent 
land use changes on biological systems and ecological 
integrity are the subject of ‘Coastal habitats and biodiversity’ 
(page 220), and water quality issues associated with urban 
growth, including wastewater and urban stormwater are 
discussed in ‘Coastal water quality’ (page 210). A decline 
in water quality observed in some areas indicates that a 
greater setback from wetlands may be required.

While population and urban development are continuing 
to increase, incrementally adding to signi  cant land use 
changes that have occurred over two centuries of European 
settlement and a very long period of Indigenous stewardship, 
the case studies suggest a recent trend towards consolidation 
of existing urban areas generally outside signi  cant coastal 
biodiversity systems; however, future development may need 
to include greater setbacks from these areas to ensure no loss 
of coastal resources and their values.

Tourism and recreation
The environmental pressure caused by tourism is directly 
related to the type of tourism infrastructure provided to 
service the transport, accommodation and entertainment 
needs of visitors. To a lesser extent, the level of pressure is 
related to the types of activities undertaken by visitors and 
the degree to which these are managed.

Environmental pressure related to tourism activity 
and intensive infrastructure development is evident in 
Queensland’s key coastal tourism regions such as the 
Gold Coast, Sunshine Coast, parts of the Whitsundays, and 
Cairns. Demarcation between tourism and other sources of 
impact, however, is problematic where infrastructure has 
multiple user groups. 

Table 6.4 shows estimated numbers of international 
and domestic visitors to Queensland coastal regions 
in 2005–06, while Table 6.5 shows numbers of tourist 
accommodation facilities. Figure 6.3 shows the trend in 
number of beds available in tourist facilities.

Tourism in the Great Barrier Reef
Figure 6.4 shows tourist visitor numbers to the Great 
Barrier Reef Marine Park. According to returns by tourist 
operators, visits to the marine park remain concentrated 
in the Cairns, Port Douglas and Whitsundays areas, 
representing about 85% of visits. Visitation to areas 
outside these tourism hubs grew in 2005 by an estimated 
10% (GBRMPA 2006). Environmental initiatives to manage 
visitor impact are listed in Response, page 201. Aspects 
of tourism requiring management include anchor damage, 
poor diving practices, waste disposal, reef walking and 
collecting, and disturbance of turtles and nesting seabirds.

Figure 6.2  Changes in land use from 1999 to 2007 in the 
coastal zone and the rest of the local government area for 
each of the eight local government case study areas
Source: EPA
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Destination1 International visitors Domestic visitors
Number Annual 

growth 
(%)

Number Annual 
growth 

(%)

Gold Coast 829 470 1 3 565 000 0

Brisbane 851 822 –3 4 617 000 –2

Sunshine Coast 222 926 –10 2 455 000 –13

Fraser Coast/
South Burnett 197 465 –4 1 060 000 –16

Bundaberg 50 563 –15 535 000 –2

Fitzroy 94 379 –3 1 036 000 –12

Mackay 45 970 –2 630 000 3

Whitsundays 218 162 3 537 000 23

North 
Queensland 140 436 0 857 000 –12

Tropical North 
Queensland 868 102 2 1 471 000 7

Total 
Queensland2 2 145 847 1 16 655 000 –3
1  In some destinations visitor impact areas extend further inland than 

the coastal zone.
2  Figure includes Darling Downs and outback Queensland, which are 

not shown in this table.
Source: TRA 2006a, 2006b 

Table 6.4  Number of international and domestic visitors to 
Queensland coastal region destinations 1 July 2005 to 
30 June 2006, and annual growth rate
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Maritime industry
Shipping, boating and port activity have increased steadily 
since 2003. This is seen in the growing throughput in 
Queensland ports (Figure 6.5), with particularly large 
increases at Hay Point and Gladstone associated with the 
boom in coal exports. In 2005–06 a total of 7234 ships 
visited Queensland ports; the ports of Brisbane, Gladstone 
and Hay Point accounted for 66% of total ship visits 
(Figure 6.6). State of the Environment Queensland 1999 
reported that in 1999 more than 5000 ships visited annually 
(EPA 2003); the 2005–06  gures represent a more than 
44% increase on this  gure over a seven-year period.

Ports
As discussed in previous state of the environment reports, 
the impacts of shipping may vary from port to port, but 
the intensity of shipping activity is a reasonable indicator 
of the pressure on port environments, and the increased 
levels of shipping show that the pressure is likely to 
be increasing. The implementation of environmental 
management plans (EMPs) by port authorities is aimed at 
moderating this increasing pressure.

New port facilities have been built during the reporting 
period, and major new port infrastructure is planned for 
Abbot Point and Gladstone. The challenge of managing 
the impacts of such development is shown in the 
environmental impact statement (EIS) published in late 
2006 for the proposed Wiggins Island Coal Terminal 
at Gladstone, designed to export 70 million tonnes 
of coal annually (Connell Hatch 2006). The EIS found 
that in order to minimise environmental impacts, the 
construction of the port will require the management of 
the disturbance of acid sulfate soils, an offset for the loss 
of 151 ha of terrestrial habitat with the protection and 
rehabilitation of adjacent land, and the loss of marine 
plants to be mitigated by the rehabilitation of mangrove 
habitat and ongoing seagrass and mangrove monitoring. 
Environmental impact statements by the Ports Corporation 
of Queensland for major works at other Queensland ports 
involve similar challenges.

Accommodation type No. No. of bed 
spaces/sites

Caravan parks for short-term use 
with 40 or more powered sites 260 30 953 sites

Caravan parks for long-term use 
with 40 or more powered sites 74 9085 sites

Letting entities for holiday  ats/
units/houses for short-term use 
with 15 or more rooms or units

343 13 621 holiday 
 ats/units/houses 

consisting of 54 873 
bed spaces

Hostels with 25 or more bed spaces 123 13 580 bed spaces

Hotels, motels and serviced 
apartments with 5 to 14 rooms 433 13 506 bed spaces

Hotels, motels and serviced 
apartments with 15 or more rooms 1070 176 640 bed spaces

Source: ABS 2006 

Table 6.5  Tourist accommodation facilities in Queensland 
at June 2006

Figure 6.3  Number of beds in tourist facilities in 
Queensland, 1998–2006
Source: ABS 2006
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Shipping—petroleum products and 
oil spills
Shipping presents a number of environmental risks 
including oil spills, introduction of exotic organisms 
through ballast water discharge, and potential pollution 
from sewage, anti-fouling paints and waste disposal; it 
also contributes to air pollution.

The potential risk of oil spills at or around ports can 
be estimated by examining the volumes of petroleum 
products shipped through Queensland ports, although 
this risk can be alleviated by increased safety measures 
to avoid spills, and development of response plans in the 
case of an oil spill (see Response, page 202). 

Since 2000–01 the total throughput of petroleum products 
has  uctuated around a mean of 13.9 million tonnes, 
with overall trends showing an increase in imports of 
re  ned oil while exports have fallen (Figure 6.7) (QT 2005). 

Figure 6.5  Total throughput in Queensland ports, 
1997–98 to 2005–06 
Source: QT 2006
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Figure 6.6  Number of trading ships’ visits to Queensland 
ports, 1991–92 to 2005–06
Source: QT 2006
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A comparison with the annual total throughput in the 
early 1990s of around 10 million tonnes shows a marked 
increase (EPA 1999) in the longer term, although the rate of 
increase has steadied since 1997–98. Increased volumes 
of petroleum products passing through Queensland’s 
ports require additional storage facilities and adequate 
environmental safeguards during the transport of oil from 
these storage facilities to ships. 

Three major oil spills in or adjacent to Queensland waters 
have been recorded since 2002–03, two from shipping 
incidents and one from a land-based spillage at the Port 
of Brisbane (Table 6.6). The spill at the Port of Brisbane 
was the largest spill reported to date and required a major 
emergency response by relevant government agencies. 
Booms and sand and clay barriers were used to contain 
the spill, and oil was physically removed. The company 
involved was later prosecuted, was  ned $300 000 and 
paid almost $500 000 for clean-up costs (EPA 2004).
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Other contamination
In late January 2005, the EPA was noti  ed of a zinc 
concentrate spill into the Norman River, near the Port 
of Karumba. Water and sediment samples showed 
areas with elevated zinc concentrations, with follow-up 
studies required to examine the threat to biota; at the 
time of publication it is understood that bio-available 
concentrations were below trigger values requiring 
remediation (N. Maver, pers. comm.). 

In February 2007 heavy seas associated with tropical cyclone 
Nelson swamped and disabled MV Wumna, a barge used to 
transport zinc concentrate from Karumba to ships 45 km off the 
coast in the Gulf of Carpentaria. An assessment following the 
incident showed that 273 tonnes of zinc concentrate, out of the 
total cargo of 5000 tonnes, was unaccounted for; the incident 
revealed the risks associated with the shipping of potentially 
toxic mine products in a cyclone-prone area (CS 2007). 

Recreational vessels
Recreational vessel ownership in Queensland increased 
steadily over the period 2003–06. Table 6.7 shows that the 
number of recreational vessels registered in Queensland 
increased by approximately 9000 a year during this period, a 
total of 202 958 recreational vessels being registered in 2006. 
Recreational vessels may add to environmental pressures 
through inappropriate disposal of waste (including sewage). 
See Response (page 202) for more details.

Resource extraction
Mineral sand mining continues to be a major extractive 
industry in the coastal zone; silica sand mining is carried 
out at several sites including Cape Flattery, Tannum Sands, 
Bundaberg, Ningi and North Stradbroke Island. Rutile and 
zircon are also mined on North Stradbroke Island. Figure 6.8 
shows the trends in production of each of these minerals. 
Over 90% of Queensland’s production of 2.4 million tonnes 
of silica sand in 2002–03 was exported, mainly to countries 
in the Asian region. In 2003–04 total production of silica 
sand was 2.5 million tonnes (DNRW 2006). These recent 
production volumes represent a minor decrease from the 
2.6 million tonnes produced in 1999–2000 and 2000–01.

Table 6.8 shows the estimated number of approved coastal 
dredging sites and the volumes of materials removed in 
the periods 1999–2002 and 2003–06.

Figure 6.7  Petroleum throughput at Queensland ports, 
1997–98 to 2004–05
Source: QT 2005
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Financial year

Vessel type 2003 2004 2005 2006

Sail 5 672 6 014 6 361 6 688

Without sail 169 985 178 263 187 603 196 270

Total 175 657 184 277 193 964 202 958

Source: Queensland Transport

Table 6.7  Number of recreational vessels registered in 
Queensland 2003–06 

Year Number 
of oil 
spills

Number of 
significant 
incidents

Notes

1997–98 61 2 *

1998–99 108 2

1999–2000 58 0

2000–01 68 2

2001–02 96 2 *

2002–03 86 3 The grounding of the bulk carrier 
Doric Chariot on Piper Reef on 
29 July 2002 (no oil spill)

Paci  c Quest—oil spill in 
Australian waters near Border 
Island (near Hayman Island in 
the Whitsunday Islands group), 
25 December 2002. The initial 
extent of the slick was reported to 
be about 1 km long with a sheen 
trailing for 50–100 km and up to 
2 km wide in some places.

In March 2003 almost 
2000 tonnes of light crude oil 
seeped from a ruptured pipeline 
at Lytton near the mouth of 
the Brisbane River into 5 ha of 
reclaimed riverside land, drainage 
channels and nearby small creeks.

2003–04 82 1 * A 42 m hopper dredge, the Karma, 
ran aground approximately 
10 km south of Agnes Waters on 
14 November 2003.

2004–05 78 0

2005–06 NA 1 Just before midnight on 
24 January 2006, approximately 
25 tonnes of heavy fuel oil was spilt 
from the bulk carrier Global Peace 
while berthing at the RG Tanner 
coal loading facility in Gladstone.

*No oil spill. NA = not available
Source: AMSA 2001, 2002, 2003, 2004, 2005, 2006

Table 6.6  Oil spills in Queensland and nearby waters, 
1997–98 to 2005–06
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Recent trends have seen an overall reduction in 
commercial sand extraction from tidal rivers in central 
Queensland, especially in the Pioneer River because of 
concerns over the sustainability of extraction. Extraction 
is ceasing in the Boyne River as a result of concerns over 
the loss of shallow-water habitat, and has ceased in the 
O’Connell River because of similar concerns.

Signi  cant commercial sand extraction is still occurring in the 
Mackay region, but limits have been set on annual extraction 
rates and to date no increases have been supported.

An increased interest in extraction sites in the Tully River in 
northern Queensland may be attributable to a number of 
reasons, including sand being required for cyclone damage 
and  ood mitigation purposes, and the expansion and 
growth of extraction companies and resource markets. 

Signi  cant development of ports in Queensland resulted 
in an increase in resource extraction activities in the 
coastal zone in the years 2003–06. In May 2006 work 
began on the Port of Hay Point Capital Dredging Project, 
the largest dredging program ever undertaken by the Ports 
Corporation of Queensland. This involved the removal 
and disposal offshore of approximately nine million cubic 
metres of material; this is in addition to the quantities 
of dredge material listed in Table 6.8. An additional two 
million cubic metres of material is being removed from the 
ports of Weipa and Karumba. Expansion of Queensland’s 
ports has been triggered by the increased demand for 
export coal, and requirements for larger vessels and a 
greater number of vessel berths (PCQ 2007).

Fishing, hunting and collecting
Fishing, hunting and collecting place pressure on marine 
and coastal ecosystems, having direct impacts on species 
in estuarine and marine environments. Harvesting of 
 sh, crabs, prawns, squid, scallops and bugs throughout 

Queensland is undertaken mainly by the commercial and 
recreational sectors. 

Many other factors also place pressure on  sh stocks. 
These include natural pressures such as climatic effects, 
and changes in habitat health, habitat area and mortality 
(natural attrition and/or predation). Population increases 
in coastal areas and subsequent coastal development lead 
to habitat destruction and loss. These effects place both 
direct and indirect pressure on  sh stocks. The level and 
effect of many of these pressures are dif  cult to quantify. 
However, the performance of a  shery/  sh stock can 
provide a useful indicator of the status and health of an 
estuary or marine environment.

The east coast otter trawl  shery targets species of prawns, 
scallops, bugs and squid with a commercial gross value 
of approximately A$103 million/year. Data for the trawl 
 shery, presented in detail in ‘Coastal habitats and 

biodiversity’ (Figure 6.18, page 221), show a decline in the 
 shing effort in the east coast trawl  shery of 17% between 

2001 and 2005. The total number of days  shed fell from 
67 700 in 2001 to 53 400 days in 2005. Contributing to 
the reduced effort was a 29% increase in areas closed to 
trawling through the 2004 rezoning of the Great Barrier 
Reef Marine Park. Further factors reducing the effect 
of trawling include a reduction in the number of boats 
operating, rising fuel costs and the implementation of gear 
size restrictions. This fall occurs in a context of an overall 
decline in  shing effort (Table 6.9).

Table 6.16 (page 222) in ‘Coastal habitats and biodiversity’ 
shows the status of marine  sheries in Queensland. 
Overall, Queensland’s commercial  sheries appear to 

Years Dredging sites (no.) Quantity removed (m³)

Sale Reclamation 
and other

Total Sale Reclamation 
and other

Total

July 1999 to June 2002 52 34 86 1 724 173 4 420 692 6 144 865

July 2003 to June 2006 75 41 116 1 951 196 6 398 733 8 349 929

Source: EPA

Table 6.8  Number of dredging sites and volumes of materials removed between 1 July 1999 and 30 June 2006

Year Line Net Other Pot Trawl All 
methods

2003 43 884 46 198 550 66 981 74 562 217 442

2004 27 694 47 010 726 62 899 72 011 196 554

2005 22 866 38 438 679 52 534 61 312 166 017

2006 20 476 36 653 1218 49 134 51 957 151 351

Source: DPI&F 2006

Table 6.9  Fishing effort (days) in Queensland, 2003–06

Figure 6.8  Mineral sands production, 1990–91 to 2005–06
Source: DNRMW 2005, DNRW
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be managed in a sustainable manner. Concerns exist, 
however, about the sustainability of snapper harvesting in 
the rocky reef  n  sh  shery and several species in the Gulf 
of Carpentaria  sheries, where illegal foreign  shing has 
become a problem for effective management.

Limited information is available about the status of 
populations of non-commercial marine species.

Recreational fishing
Recreational  shing participation rates of the Queensland 
population 15 years and older have varied between 
28% and 20% over the past decade but the growth in 
Queensland’s population has meant that the actual 
numbers of anglers did not change dramatically until 2004. 
The latest participation survey revealed a decrease in 
the number of anglers who had  shed in Queensland in 
the previous 12 months from 851 000 in 2001 to 733 400 
in 2004. Despite this decrease, recreational catch has 
remained fairly constant over time, with retained catch 
estimates of 21.6, 23.6, 24.1 and 30.5 million  sh, prawns 
and crabs in 1997, 1999, 2001 and 2005 respectively.

Stranding and mortality of turtles, 
dugongs and cetaceans
Of known anthropogenic causes of stranding and mortality 
of turtles, boat strike was identi  ed as being of major 
concern in both 2001 and 2002. Entanglement in ropes, 
 shing lines, bags and ghost nets as well as in crabpots and 
 oat-lines was also recognised as an increasing problem 

throughout 2001 and 2002 (Greenland et al. 2004).

In 2004 a total of 41 stranded or dead dugongs were 
recorded, all from the east coast of Queensland. Based on 
the reported dugong strandings and mortality since 1996, 
the annual rate of dugong mortality was stable over the 
period 2002–04 (Greenland and Limpus 2006).

The total number of dead cetaceans reported is increasing, 
with human causes identi  ed in over 50% of cases in 2005. 
The Queensland  sheries annual status report for 2005 lists 
the Queensland spanner crab  shery as the only  shery 
having interactions with cetacean species: during 2003 and 

2004 this  shery reported three interactions with whales, 
all being released alive (EPA 2005). During 2005, 43% of 
con  rmed cetacean reports and 30% of deaths were reported 
from the Department of Primary Industries Queensland Shark 
Safety Program (Greenland and Limpus 2006).

Aquaculture
Environmental risks from aquaculture include nutrient 
loading of estuarine systems, the introduction of exotic 
diseases and possible threats to wild populations through 
genetic alteration and disease. All of these risks are 
associated with transfer of aquacultured animals into 
natural waterways. The major pressures associated with 
aquaculture relate to a farm’s location and the amount and 
quality of its waste discharged into tidal waterways. Many 
of Queensland’s aquaculture facilities do not discharge 
to natural waterways. Freshwater aquaculture operations 
(species other than barramundi and prawns) are not 
permitted to discharge directly to natural waterways. 
Prawn and barramundi farms that discharge into tidal 
waters are required to adhere to strict discharge limits. In 
addition, recirculation technology is constantly improving. 
Many prawn and barramundi farms have high rates of 
recirculation (up to 95%), so that very little water exchange 
with natural waterways is required.

Production levels and the area used for aquaculture ponds 
are provided in this report as estimates of the extent of 
aquaculture development, because a better measure 
which takes into account environmental management 
practices and the actual sources of risk (that is, the 
amount of discharge) is unavailable. Since 2001–02 overall 
aquaculture production has increased, mainly because 
of barramundi production (Figure 6.9), but the trend in 
total ponded aquaculture area has  uctuated according to 
market and climate conditions. Table 6.10 shows trends 
in total ponded areas under aquaculture, which peaked 
in 2003–04 (Lobegeiger and Wing  eld 2005, 2007). 
Figure 6.10 shows the distribution of aquaculture facilities 
throughout Queensland. It is important to note that very 
few of these farms discharge to natural waterways.

Figure 6.9  Aquaculture production in Queensland, 
2000–01 to 2005–06
Source: Lobegeiger and Wing  eld 2005, 2007
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Response 
Urban development
Concerns about the growth of Australia’s coastal cities have led 
to greater attention being paid to urban design and planning in 
the past six years. In particular, the State Coastal Management 
Plan provides a framework to appropriately manage future 
urban development on the coast, through the consolidation of 
existing urban areas, and the management of  nite ecological, 
economical and social values in Queensland’s coastal zone 
(EPA 2001). Regional coastal management plans (RCMPs) 

operate in conjunction with the state plan and include region-
speci  c policies as well as applying State Coastal Management 
Plan policies to speci  c geographic sites, and de  ning the 
boundaries of areas such as control management districts, key 
coastal sites and coastal resources. 

The state and regional coastal plans provide policies for 
coastal use and development. These include policies 
designed to minimise urban sprawl, particularly linear 
spread on the coast, and to encourage higher-density 
residential development around key activity centres and 
routes served by public transport. 

The State Coastal Management Plan has standing 
equivalent to that of a State Planning Policy, which means 
that local governments’ IPA planning schemes must 
consider the policies in the state and regional coastal 
plans. However, of the 36 coastal councils that have IPA 
planning schemes in place at 21 August 2007, only seven 
appropriately re  ect the state and regional coastal plans. 
The EPA is currently  nalising guidelines that advise local 
government on how to appropriately re  ect the coastal 
policies in future reviews of their schemes.

Growth and development in South East Queensland are 
also guided by a statutory regional planning strategy, the 
South East Queensland (SEQ) Regional Plan 2005–2026 
(DLGPSR 2005). Of relevance to coastal development, the 
strategy includes an ‘urban footprint’ that identi  es land 
to provide for the region’s urban development, inter-urban 
breaks on the coast and principles for protecting and 
enhancing the region’s natural environment, biodiversity 
and natural resources.

More recently, the development of a statutory Far 
North Queensland 2010 Regional Planning Project has 
commenced to guide decision making related to growth, 
development and management of that region, including 
the coast, over the next 20 years or more. 

In addition to the statutory regional plans and state and 
regional coastal management plans, a range of other 
legislative tools are used to manage coastal use and 
development. These are summarised in Table 6.11.

Statistical Division 2000–01 2001–02 2002–03 2003–04 2004–05 2005–06

Brisbane 0 0  0  0 0 0

Moreton* 198 181 181 172 180 171

Wide Bay 158 153  143  149 143 131

Darling Downs 19 13 11 22 17 18

Fitzroy 30 22 30 19 22 13

Central West 0 0 0 0 0 0

Mackay 147 293 289 262 239 225

Northern 190 274 277 345 267 255

Far Northern 323 264 296 262 309 309

Total 1065 1200 1227 1231 1177 1122

*Data for Logan River and Pumicestone Passage area included in Moreton  gures. 
Source: Lobegeiger and Wing  eld 2005, 2007

Table 6.10  Total ponded area of aquaculture facilities (ha), Queensland, 2000–01 to 2005–06

Figure 6.10  Distribution of aquaculture farms in 
Queensland, 2007
Source: DPI&F and EPA
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Tourism and recreation
The Queensland Ecotourism Plan 2003–2008 (QEP) 
provides a framework for planning, developing, managing 
and marketing Queensland’s nature-based tourism 
industry. Tourism Queensland is responsible for the 
implementation of this plan, in partnership with other 
relevant state and local government agencies, the tourism 
industry and the wider community. 

The Queensland Government and the Queensland 
tourism industry have completed the development of a 
new ten-year vision for tourism. The Queensland Tourism 
Strategy (QTS) charts an integrated whole-of-government 
and industry approach to achieving sustainable tourism 
targets. The QTS aims to improve the performance, 
competitiveness and structural ef  ciency of the industry 
and deliver a range of long-term bene  ts to both business 
and government. A central theme of the strategy is 
recognition of the signi  cance of the environment in the 
Queensland tourism experience. 

Improved planning and regulatory frameworks are ensuring 
that recently developed areas of Queensland’s coastal 
zone are being approached in a sustainable manner. 
Visitor management in state-controlled protected areas 
will now be managed under the Tourism in Protected 
Areas (TIPA) framework established by the EPA (EPA 2007). 
TIPA’s commercial operating agreements manage latent 
visitor capacity, and encourage the uptake of sustainable 
practice and ECO Certi  cation, an accreditation program of 
Ecotourism Australia (EA 2007). 

Queensland had 17 ECO Certi  ed operators recognised 
among the 2006 Queensland Tourism Awards  nalists. 
This provides an indication of the tourism industry’s 
willingness to adopt a more sustainable approach and 

the increasing focus on the fundamentals of ecotourism 
throughout the industry.

Sustainable nature-based tourism continues to make a 
strong contribution to the protection of Queensland’s 
natural heritage and by its very nature fosters conservation. 

Tourism in the Great Barrier Reef
A wide range of international conventions and federal 
and state legislation govern tourist activities in the Great 
Barrier Reef Marine Park (see GBRMPA 2007a). 

In 2004 the Great Barrier Reef Marine Park Authority 
(GBRMPA) released the Great Barrier Reef Marine Park 
Zoning Plan 2003 designed to protect the Reef’s biodiversity 
with an increase in the ‘green zone’ (no take) area to around 
33% of the total area of the park. An enhanced enforcement 
program has been introduced to ensure compliance with 
the zoning plan. Enforcement occurs under the day-to-
day management agreement between GBRMPA and the 
Queensland Parks and Wildlife Service. 

Pressures Response mechanism Legislation

Land use change Integrated Development Assessment System (IDAS); 
State and Regional Coastal Management Plans; 
SEQ Regional Plan

Integrated Planning Act 1997

Protection of  sh habitat

Aquaculture development

Declaration of  sh habitat areas; development 
approvals, self-assessable codes and 
environmental authorities

Fisheries Act 1994

Environmental Protection Act 1994

Leasehold land management road, granting easement Leases and approvals Land Act 1994

Regional vegetation management

Tree clearing on private land

Codes; guidelines; approvals Vegetation Management Act 1999

Water for consumptive use—town supplies, irrigation and 
riparian access 

Removal of vegetation or quarry material from a watercourse

Water resource plans, resource operations plans; 
water allocations or licences; approvals 

Water Act 2000

Works, reclamation and dredging on tidal land or water Sanctions, authorities and approvals Coastal Protection and Management 
Act 1995

Canals Approvals Coastal Protection and Management 
Act 1995

Development in erosion prone areas and coastal 
management districts

Land surrender approvals Coastal Protection and Management 
Act 1995

Works in and removal of material or discharging of wastes 
into a marine park

Permits Marine Parks Act 2004

Pollution of water, air, land Environmental authorities and development 
approvals

Environmental Protection Act 1994

Major developments (dams and weirs, port construction 
and major aquaculture)

Impact assessment and approvals State Development and Public Works 
Organisation Act 1971

Table 6.11  State legislative responses to pressures from coastal land use change and infrastructure development

Underwater diving, Great Barrier Reef 
Photo: Tourism Queensland
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GBRMPA has implemented a sustainable tourism initiative, 
and in 2005–06:

• maintained an ongoing and active partnership with 
the tourism industry, recreational users and other 
stakeholders;

• improved management of moorings within the marine park;

• published a set of 28 Responsible Reef Practices for 
tourism operators dealing with issues ranging from 
anchoring to whale watching; and

• worked with the tourism industry to tackle the issue of 
climate change and its potential impact on tourism in 
the marine park.

During 2005–06, the number of ECO Certi  ed tourism 
operators in the marine park increased from 23 to 29, with 
55 individual certi  ed tourism products, meaning that 
approximately one-third of tourism visits in 2007 are being 
undertaken with an ECO Certi  ed operation (GBRMPA 2006).

Maritime industry
Environmental management in ports
Most port authorities in Queensland have introduced a 
range of environmental protection measures including 
environmental management systems, several of them 
accredited to relevant international standard ISO14001. 
Typically these systems identify relevant legislation 
and policies, provide a general description of the port 
and surrounding area’s environmental values, describe 
potential industry or operational impacts, and present 
environmental control measures. In association with their 
environmental management systems, most port authorities 
conduct environmental monitoring, including water quality, 
dust and biodiversity, paying particular attention to 
introduced species. Other features of port environmental 
programs include plant and animal surveys of port lands, 
and enhancing public presentation of environmentally 
signi  cant land around the port. (For examples, see CQPA 
2006, PCQ 2005, PoB 2006 and TPA 2006.) 

Two port authorities have published sustainability reports 
(PCQ 2006; PoB 2006).

Shipping
Revisions to the International Convention for the Prevention 
of Pollution from Ships (MARPOL 73/78) came into effect in 
January 2007, and national legislation was passed in March 
2007 aimed at simplifying implementation and reducing 
permitted discharges from ships.

In addition, Australia signed the International Convention 
for the Control and Management of Ships’ Ballast Water 
and Sediments in 2005 (still subject to rati  cation) and 
also rati  ed the International Convention on the Control 
of Harmful Anti-fouling Systems on Ships 2001 (AFS 
Convention) in early 2007.

Amendments to Queensland’s Transport Operations 
(Marine Pollution) Act 1995 came into force in January 2004, 
aiming to minimise the environmental impact of sewage 
generated on all ships and recreational vessels operating 
in Queensland waters. The amendments set standards for 

sewage storage and treatment facilities, and include rules 
about discharges. Related regulations are also under review 
with the 2007 release of the Regulatory Impact Statement for 
the Remake of the Transport Operations (Marine Pollution) 
Regulation 1995 (MSQ 2007a).

Pump-out facilities are also provided at a number of 
locations along the eastern seaboard (MSQ 2007b). 

Oil spills are dealt with under the National Plan to Combat 
Pollution of the Sea by Oil and Other Noxious and Hazardous 
Substances, which has been in place for more than a decade. 
Under this plan, Maritime Safety Queensland (MSQ) in 
association with the Australian Maritime Safety Authority 
maintains contingency plans and equipment. MSQ, with 
port authorities, conducts a range of activities for oil spill 
prevention and training for rapid response to oil spills 
including the development of  rst strike response teams.

Resource extraction
A signi  cant development since the previous reporting 
period is that the permitting of commercial sand extraction 
activities now occurs under the Coastal Protection and 
Management Act 1995, which has resulted in much greater 
scrutiny of applications than was previously available.

The Department of Natural Resources and Water, through 
the Department of Local Government, Planning, Sport and 
Recreation, has prepared a draft State Planning Policy for 
the Protection of Extractive Resources. The draft SPP seeks 
to maintain the long-term availability of major extractive 
resources through local government planning schemes and 
assessment of development located near resources.

Fishing, hunting and collecting
Queensland  sheries resources are managed under the 
Queensland Fisheries Act 1994, the primary objective being the 
maintenance of ecologically sustainable development (ESD). 

The day-to-day management of  sheries resources operates 
under  sheries subordinate legislation, including:

• Fisheries Regulation 1995;

• Fisheries (Coral Reef Fin Fish) Management Plan 2003;

• Fisheries (East Coast Trawl) Management Plan 1999;

• Fisheries (Gulf of Carpentaria Inshore Fin  sh) 
Management Plan 1999; and

• Fisheries (Spanner Crab) Management Plan 1999.

A further plan is being developed for the east coast inshore 
 n  sh  shery, proposed for implementation during 2008.

Fishery management plans in Queensland employ a mix 
of input and output controls depending on the  shery. 
Input controls regulate the number of vessels that can 
be operated in a  shery (all Queensland commercial 
 sheries are limited entry), the quota of  shing days held 

by individual boats, seasonal and permanent closures 
to  shing (applies to both commercial and recreational 
 shers) and/or the type and speci  cation of both vessel 

and gear. Output controls regulate level of catch (bag 
limits for recreational  shers and daily limits or trip limits 
for some commercial  sheries) or regulate gender, size or 
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the breeding condition of species that can be harvested 
(applies to commercial and recreational  sheries). Output 
controls may also apply to the levels and composition of 
by-product (incidental retained catch).

The optimum sustainable harvest level of many of 
Queensland’s  sheries or  sh stocks is dif  cult to determine 
because of the natural variability of  sh stocks as well as the 
environmental effects of human population pressures on 
the adjacent coast and the  ow-on effects from them, which 
are hard to quantify. Data needed to undertake modelling of 
a  shery include information about climate,  shery habitat, 
 sher behaviour,  sh behaviour and  sh biology.

The Queensland Government is increasing its capacity 
to obtain relevant information about  sh stocks and the 
 sheries they support to enhance their sustainability. Data 

are regularly collected from  shery-dependent and non-
 shery-dependent sources, including;

• daily logbook returns from all commercial  shing boats, 
documenting target and by-product species and species 
of conservation interest;

• regular recreational  sher surveys;

• a statewide observer program that monitors the 
composition and quantity of the catch and bycatch; and

• a long-term monitoring program collecting  shery-
independent data for scienti  c assessment of key species.

Since 2001, the Queensland Government has evaluated 
performance of management regimes for 24  sheries 
against strict sustainability criteria established under the 
Environment Protection and Biodiversity Conservation Act 
1999 (Cwlth). The evaluation showed that management 
regimes for Queensland  sheries either meet these criteria 
or have put in place modi  ed management processes to 
ensure future sustainability. Subject to their demonstrating 
sustainable management, the Commonwealth 
Government, through the Department of the Environment 
and Water Resources (DEWR), has granted approvals to 
Queensland  sheries to maintain seafood supplies to 
domestic and export markets.

In the period 2001–06, an initial round of comprehensive 
ecological assessment reports for Queensland’s  sheries 
was completed. The reports, containing information on the 
operation of the  shery, trends in catch and  shing effort, 
impacts on ecosystems and management regimes in place, 
are available on the DEWR website at <www.environment.
gov.au/coasts/  sheries/qld>. A second round of ecological 
assessments began in December 2006 and is expected to 
be completed by mid-2010.

Voluntary codes of practice, seeking higher environmental 
standards among commercial and recreational  shers, 
are being encouraged by the Queensland Government 
to minimise environmental impacts and improve 
environmental management performance in sustainable 
 sheries. Examples of current  shing codes of practice 

adopted by Queensland  shers include:

• Moreton Bay Environmental Management System;

• Sunshine and Cooloola Coast Near Shore Otter Trawl 
Prawn Fishery Code of Practice;

• Mackay Fishers Code of Practice;

• Gulf of Carpentaria Commercial Fishermen Code of 
Conduct; and

• the Queensland Code of Practice for Recreational and 
Sport Fishing.

Fisheries management in Queensland is moving towards 
‘Ecosystem Based Fisheries Management’ (EBFM), which 
deals with the aggregate management of all  sheries-
related activities within an ecosystem or bioregion. This 
recognises that any  sheries agency can directly manage 
only ‘  sheries-related’ activities (that is, what is covered by 
their Act/Legislation) (Fisheries WA and FRDC 2007).

EBFM requires the integrated management of all  shing 
activities within a region, to ensure that the cumulative 
impacts and allocation among sectors are adequately 
managed to assist in achieving ESD for the region 
(Fisheries WA and FRDC 2007). Recent assessments of 
resource status for major species have taken into account 
catches from recreational, commercial and Indigenous 
 shers and catches from other states where stocks are 

shared with other jurisdictions (for example, tailor and 
sea mullet). Impacts of  shing on the ecosystem are 
also receiving greater attention, and recently developed 
performance measurement systems for  sheries include 
indicators and reference points relating to impacts on 
bycatch and the seabed. 

Partnerships between Queensland  shers and Queensland 
government researchers are providing information to 
further mitigate  shery impacts on bycatch. Since 2003, 
the Queensland Government has completed research to 
assess the performance of bycatch reduction device (BRD) 
modi  cations to nets in the trawl  shery. Rigorous scienti  c 
testing of square mesh cod-ends in combination with turtle 
excluder devices (TEDs) has demonstrated signi  cant 
potential reductions in the quantity of bycatch captured 
in sectors of the Queensland east coast otter trawl  shery 
without loss of marketable prawns and scallops. 

Fishers are working with the Queensland Government 
to install, test and  ne-tune effective BRDs. Trials in 
selected prawn and scallop  sheries have shown 
bycatch reductions in the vicinity of 10–20%, or greater. 
Importantly, 90% of  shers reported no reduction in 
catch rates of target species, and 82% said that they 
will continue to use the square mesh cod-ends in their 
 shery (Campbell and Courtney 2006). The results of 

at-sea testing and instructional aids are being compiled 
for  shers and net-makers to assist construction and 
installation of square mesh cod-ends in trawl nets and 
increase their adoption in the  shery.

Additional information on mitigating  shery impacts on 
non-target species and the environment can be found for 
the respective  sheries in Queensland  shery annual status 
reports on the Internet at <www.dpi.qld.gov.au/  shweb>.

Declaration and management of  sh habitat areas (FHAs) 
are important to the long-term protection of marine and 
estuarine habitats that support Queensland  sheries. FHAs 
are discussed further in ‘Coastal habitats and biodiversity’ 
(page 220).
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Aquaculture
The quality of discharges released from aquaculture 
activities is regulated by the EPA under the Environmental 
Protection Act 1994 and the Environmental Protection 
(Water) Policy 1997 (Water EPP). The management 
and containment of diseases, as well as the overall 
management of impacts on marine plants and  sheries 
habitats, are managed by DPI&F under the Fisheries Act 
1994. DPI&F’s policies require all land-based aquaculture 
facilities to be able to demonstrate that they are 
biosecure—that is, that aquaculture resources cannot 
escape into natural waterways. The risk of impacts from 
pests and diseases is managed through quarantine 
restrictions, translocation protocols, surveillance 
programs, and eradication and containment activities. 
DPI&F’s policy on location of aquaculture activities does 
not support their location below highest astronomical tide 
(with the exception of intake and discharge infrastructure), 
or on  ood-prone land.

Approvals issued by the Queensland Government place 
conditions on aquaculture operations that ensure stringent 
environmental, biosecurity and health standards. Industry 
sectors are producing voluntary codes of practice to 
improve on the standards required by legislation. In 2007 
the Queensland Government released a ‘Policy Green 
Paper for the Marine Aquaculture Industry’ for strategic 
future planning in the industry, in which environmental 
considerations are a key element. In addition, sectors 
of the aquaculture industry have been accommodated 
through the marine park zoning plan for the Great Sandy 
Strait. This plan permits rack and line methods commonly 
used for oyster and pearl production, and ranching 
methods used for scallop and sea cucumber production; 

however, intensive sea cage aquaculture will be prohibited 
in the marine park. A marine planning program for 
aquaculture in the Great Sandy region will guide the 
assessment of future applications.

The Commonwealth’s Great Barrier Reef Marine Park 
(Aquaculture) Regulations 2000 apply to aquaculture 
in areas bordering the Great Barrier Reef Marine Park, 
regulating potentially harmful discharges of waste 
from aquaculture operations. In 2004 the Great Barrier 
Reef Marine Park Authority conducted an audit of  ve 
aquaculture facilities. In each case non-compliance with 
a number of permit conditions was found, and GBRMPA 
subsequently worked with the facilities to ensure 
compliance (GBRMPA 2004).

Additionally, the Environmental Protection and Biodiversity 
Conservation Act 1999 applies to developments that 
are adjacent to World Heritage sites. A major proposed 
aquaculture facility at Guthalungra, 40 km north of Bowen, 
is being assessed under the provisions of this Act. An 
environmental impact statement has been prepared for the 
project (PRF 2003).
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Key findings 
• Acid sulfate soils along the Queensland coast are 

recognised as one of the most important environmental 
issues affecting land use on the state’s coastal lowlands.

• Acid sulfate soil disturbance in Queensland has been 
linked to major  sh kills and outbreaks of red spot 
disease in  sh, and to the increased incidence of 
disease-carrying, acid-tolerant mosquitoes. It can be a 
major factor in the deoxygenation of coastal waterways, 
leading to foul smells, the accumulation of black oozes 
in drains and red iron rust staining on river banks, 
plants and boats.

• The acid may also attack concrete, steel and 
road infrastructure (bridges, bitumen, pipes and 
foundations), leading to faster failure rates and higher 
maintenance requirements.

• If acid sulfate soils are adequately assessed and 
managed, impacts resulting from their disturbance 
can be avoided. However, already acidi  ed soils and 
waterways require high levels of expertise and are 
commonly extremely expensive to safely remediate, and 
their impacts may persist for decades.

• Queensland Government planning policies and regulations 
require best practice management of acid sulfate soils and 
are reducing the risk of environmental damage and future 
remediation costs. Technical guidelines to manage acid 
sulfate soils have been prepared by government to support 
best management practice.

Indicators and 
summary of status
Indicator Status of indicator

Coastal population 
growth 2000–05

Queensland continues to experience 
population growth along the coastline, 
putting additional pressure on areas of acid 
sulfate soils. The greatest pressures are being 
felt in south-east Queensland, with moderate 
pressure in the Wide Bay, Townsville and Wet 
Tropics areas. [  ]

Area of land (ha) 
extremely acidi  ed by 
acid sulfate soils

Parcels of land acidi  ed by disturbance 
of acid sulfate soils have been identi  ed 
along the coastline, but current  gures 
of the affected areas are limited and are 
underestimates. In south-east Queensland, 
8200 ha are known to be acidi  ed. In the 
Fitzroy-Curtis coast 4650 ha have been 
found, and in the Mackay Whitsunday region 
1200 ha. Although acid ‘hotspots’ have 
been observed elsewhere along the coast, 
their extent and location have not been 
mapped. [  ]

Number of hotspot 
areas causing acidi  ed 
waterways

Not all areas with acidi  ed soils cause the 
acidi  cation of surrounding waterways and 
wetlands. However, those that do have a 
signi  cant impact on the local habitat,  sh 
numbers and biological diversity. Acidi  ed 
waterways have been con  rmed from the 
Gold Coast to Cairns but information on the 
number and severity has not been collected 
or mapped. Where receiving waters for a time 
mitigate or mask the impacts of acidi  cation 
through dilution or buffering, this is likely 
to reduce the assimilative capacity of the 
waterway to respond to other environmental 
pressures or climate-related events. [  ]

Number of currently 
active ERA licences 
with acid sulfate soil 
conditions

This information is not accessible from 
existing databases. However, it is estimated 
that about 80 Environmentally Relevant 
Activities (ERA) licences with acid sulfate soil 
conditions apply to dredging and quarrying 
activities in the Brisbane district from the 
New South Wales border to Caboolture. [  ]

Waterway affected by acid sulfate soil runoff and smothered with iron  oc
Photo: DNRW
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Importance 
Description and implications
Acid sulfate soils contain iron sul  des such as pyrite. 
When exposed to oxygen in the air, the pyrite breaks down 
to form sulfuric acid. With rain, the sulfuric acid, dissolved 
metals such as aluminium and iron, arsenic and black ooze 
by-products  nd their way into adjacent drains, swamps 
and estuaries, affecting aquatic life.

Acid sulfate soils along the Queensland coast cover an 
estimated 2.3 million hectares. Only in the past decade 
have they been recognised as one of the most important 
environmental issues affecting land use on the coastal 
lowlands.

Acid sulfate soil disturbance in Queensland has been 
linked to major  sh kills and outbreaks of red spot disease 
(Aphanomyces invadens) in  sh, and to the increased 
incidence of nuisance algal blooms (Lyngbya majuscula) 
and disease-carrying, acid-tolerant mosquitoes. It can be 
a major factor in the deoxygenation of coastal waterways, 
leading to foul smells, the accumulation of black oozes in 
drains and the depositing of red iron  oc (rust staining) on 
river banks, plants and boats.

Acid sulfate soils are a major issue for coastal zone 
agriculture where farming activities have led to the drainage 
or excavation of low-lying land. Past expansion of the 
sugar industry and drainage schemes on coastal lowlands 
have led to unintended off-site impacts that have lasted 
for decades. In some cases, acidi  cation of soils through 
lowering of the watertable and spreading of acidifying 
drain spoil on  elds has led to poor sugarcane growth. The 
expansion of canegrowing into the East Trinity area near 
Cairns collapsed because of acid sulfate soil problems.

The acid may also attack concrete, steel and road infrastructure 
(bridges, bitumen, pipes and foundations), leading to faster 
failure rates and higher maintenance costs. For example, a 
Sunshine Coast council had to spend over $1 million replacing 
relatively new pipes that should have lasted 50 years.

In some coastal sands, acid sulfate soil layers can be found 
deep below the surface. Groundwater extraction and lowering 
of the watertable can lead to rapid acidi  cation of the acid 
sulfate soil layer, leading to the acidi  cation of groundwater 
and dissolution of heavy metals: for example, toxic levels of 

arsenic in the groundwater have become a major concern 
in Perth, Western Australia. This serves as a warning that 
caution should be exercised, and investigations conducted 
of acidi  cation risk, before accelerated extraction of 
groundwater from coastal sands is undertaken.

The level of expertise required and the costs to safely 
remediate already acidi  ed soils, groundwaters and waterways 
are extremely high and impacts may persist for decades.

Location
Acid sulfate soils are found in low-lying areas generally 
below 5 m Australian Height Datum (AHD) along the 
Queensland coast (Figure 6.11). Although these soils or 
buried sediments are harmless in their natural waterlogged 
state, when disturbed by excavation or drainage they 
can generate large quantities of sulfuric acid. Heavy rain 
can transport the acid into local waterways, causing 
catastrophic environmental damage.

No statewide statistics are available on the total area of 
disturbed acid sulfate soils or the number of hotspots 
causing acidi  cation of waterways. In south-east 
Queensland alone, the known acidi  ed area of disturbed 
acid sulfate soils is 8219 ha, representing 11% of the area 
of acid sulfate soils mapped there (78 000 ha). Mapping 
programs have revealed 4650 ha of acidi  ed acid sulfate 
soils in the Fitzroy Statistical Division and 1212 ha in 
the Mackay Statistical Division. Because these  gures 
are derived from the currently available maps and many 
gaps remain, they are gross underestimates. With time, 
additional mapping will allow better estimates of known 
areas of acidi  cation. 

Figure 6.11  Distribution of acid sulfate soils in Queensland
Source: DNRW
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Red spot disease, commonly associated with acid runoff
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Management
If acid sulfate soils are adequately assessed and managed, 
impacts resulting from their disturbance can be avoided. 
However, safe remediation of already acidi  ed soils and 
waterways is usually dif  cult and expensive, and the 
community may bear the impacts for decades or more. 
Since 2002 the Queensland Government has introduced 
planning policies and regulations that require best practice 
management of acid sulfate soils, which are reducing the 
risk of environmental damage and future remediation 
costs. These build on more general environmental 
legislation that has been applied to acid sulfate soil 
issues in a gradually re  ned way since the late 1990s. 
The Queensland Government has prepared technical 
guidelines on the management of acid sulfate soils to 
support best management practice.

The number of acid sulfate soil management plans 
required in development applications has grown 
dramatically since 1994 and industry-based guidelines 
or codes of practice have also been developed to deal 
speci  cally with acid sulfate soils. Major growth areas 
where acid sulfate soils management has been required 
include Cairns, Cardwell, Townsville, Yeppoon, Gladstone, 
the Sunshine Coast, Redcliffe, Bribie Island, Brisbane and 
the Gold Coast.

Pressure and condition
Population growth
Queensland is the fastest growing state or territory in 
Australia and pressure for further development on acid 
sulfate soils continues to intensify as population increases 
along the coast. 

Population growth in Queensland over the three years to 
2005 was the largest ever recorded for any consecutive 
three-year period. Growth in the year to June 2004 of 
almost 81 000 people is 40% (or about 23 000 people) 
higher than average levels of growth recorded during the 
slower second half of the 1990s (58 000 people each year). 

It is also higher than growth in the  rst half of the 1990s, 
when Queensland’s population increased by an average 
of 75 000 people each year. This growth is strongest in 
coastal areas, particularly in south-east Queensland, which 
absorbs 80% of the state’s new arrivals. A statutory SEQ 
Regional Plan 2005–2026 now de  nes an urban footprint 
to avoid further urban sprawl in coastal and other sensitive 
areas. This is expected to prove bene  cial in minimising 
acid sulfate soil disturbances. 

Population growth is driving the increasingly high value of 
waterfront land and coastal lowlands where acid sulfate 
soils commonly occur. Associated infrastructure for 
development such as ports, roads, bridges, lakes, canals, 
marinas, rail and underground capital works poses a risk 
of disturbing these soils. It is estimated that about 80 
Environmentally Relevant Activities (ERA) licences with acid 
sulfate soil conditions apply to dredging and extractive and 
screening activities in the Brisbane District from the New 
South Wales border to Caboolture. 

The recent drought and consequent pressures on water 
supply to support the burgeoning south-east Queensland 
population have led to proposals for accelerated coastal 
groundwater extraction from the offshore sand islands. 
Extraction carries the risk of lowering groundwater levels, 
leading to drying of any acid sulfate soil layers that might 
be present and acidi  cation of the groundwater. The 
delivery of the water through a pipe grid to treatment 
plants also poses a risk of acid sulfate soil disturbance in 
low-lying coastal localities.

Rural industry expansion
Rural industry expansion onto the coastal lowlands carries 
with it the risk of disturbingacid sulfate soils. Further 
sugar cane expansion onto coastal lowlands may lead to 
the draining of acid sulfate soils whereas the creation of 
ponded pastures for grazing purposes may disturb and 
excavate such soils. The aquaculture industry, where it 
involves the construction of ponds and channels, also 
carries the risk of disturbing acid sulfate soils.

Concrete bridge attacked by acid sulfate soil runoff 
Photo: DNRW

Black excavated acid sulfate soil near Maroochy River
Photo: DNRW
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Response
Government
Since 1995, increasing attention has been paid to the 
problem of acid sulfate soils, particularly in raising 
awareness, delivering technical information through 
workshops and seminars, and offering management 
options. Levels of communication and collaboration 
among the private sector, industry groups, state and local 
government, conservation interests and community groups 
have been good and are improving. 

The Queensland Acid Sulfate Soils Investigation Team 
(QASSIT) was established in 1995 by the then Department 
of Natural Resources and Mines (now the Department of 
Natural Resources and Water). With assistance from the 
Natural Heritage Trust, industries and local governments, 
the department has mapped and researched acid 
sulfate soils, developed improved tests and drainage 
management, and provided technical guidelines, an 
information service and a training program. 

In 2001 QASSIT worked with the Environmental Protection 
Agency to develop standard conditions for treatment and 
management to streamline licensing procedures and 
provide industry with greater certainty. 

In 2002 the Queensland Government released 
State Planning Policy 2/02: Planning and Managing 
Development Involving Acid Sulfate Soils (DLGP and DNRM 
2002). This policy requires new planning schemes by 
local governments to take account of acid sulfate soils; it 
also requires those making new development proposals 
in high probability areas to undertake assessment and 
management of acid sulfate soils risk. In the same year, 
the Queensland Acid Sulfate Soils Management Advisory 
Committee (QASSMAC), in collaboration with government 
agencies, released soil management guidelines in the 
Queensland Acid Sulfate Soil Technical Manual (Dear et 
al. 2002). These tools are the basis upon which local 
government manages this issue through the development 
assessment process.

The policy and management guidelines are cross-
referenced to guidelines, plans, codes and procedures 
that implement the Integrated Planning Act 1997 (Qld), the 

Fisheries Act 1994 (Qld), the Environmental Protection Act 
1994 (Qld), the Vegetation Management Act 1999 (Qld) and 
the Coastal Protection and Management Act 1995 (Qld).

The most recent addition is the release of acid sulfate soil 
management measures in the Guidelines for Constructing 
and Maintaining Aquaculture Containment Structures 
published by the Department of Primary Industries and 
Fisheries (2007).

The statutory SEQ Regional Plan 2005–2026, which de  nes 
an urban footprint to avoid further urban sprawl in coastal 
and other sensitive areas, is expected to prove bene  cial 
in minimising new acid sulfate soil disturbances. 

Community
The Queensland Acid Sulfate Soils Investigation Team’s 
technical work was complemented in 1996 by the 
establishment of the Queensland Acid Sulfate Soils 
Management Advisory Committee (QASSMAC). Members 
of the committee, which advises the Minister for Natural 
Resources and Water on acid sulfate soils matters, include 
representatives of the urban development, extractive and 
sugar industries, environmental consultants, the Queensland 
Conservation Council, local governments and affected 
state government agencies. QASSMAC continues to advise 
government on stakeholder views and priority actions.

In some regions, natural resource management groups and 
councils in partnership with the Queensland Government 
have made successful applications for Natural Heritage 
Trust funds to support mapping of acid sulfate soils, 
monitoring of water quality and workshops to raise 
knowledge and awareness. To date this has occurred at 
the Gold Coast, the Sunshine Coast, the Rockhampton–
Gladstone area, the Mackay–Bowen area and recently in 
the Cairns area. In some cases local governments have 
sponsored acid sulfate soil mapping to help deal with 
particular concerns. For example, Caboolture Shire Council 
has supported acid sulfate soils mapping because of the 
ability of such soils to release large amounts of iron into 
adjacent waterways. Iron is an essential nutrient known 
to stimulate the growth of nuisance algal blooms such as 
 reweed (Lyngbya majuscula). In the past decade, Lyngbya 

blooms have appeared regularly in the adjacent Deception 
Bay every summer. The alga smothers seagrass habitat and 
also contains toxins that can cause breathing dif  culties 
and severe blistering of the skin. 
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Excavated acid sulfate soil—yellow patches are jarosite minerals 
formed under acid conditions. 
Photo: DNRW
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Key findings 
• Poor water quality can be caused by pollutants from 

point sources (such as discharges from sewage 
treatment plants or other industry) or by pollutants from 
diffuse sources (pollutants derived from broad areas of 
a catchment).

• In some locations, point sources continue to cause 
exceedences of water quality guidelines, particularly 
of nutrient guidelines, although improved treatment 
of point source ef  uents has led to considerable 
reductions in nutrient levels.

• The impacts of diffuse source pollutants are much 
more complex and dif  cult to assess than those of 
point sources.

• Evidence from load assessments and from water quality 
in places such as Moreton Bay and the Great Barrier Reef 
lagoon suggests that the impacts of diffuse sources are 
now much more important than those of point sources.

• Changes in the treatment of point source discharges 
have led to improvements in water quality that can be 
observed in the short term. However, trends related 
to water quality improvements in response to overall 
changes in catchment management take much longer to 
manifest and the four-year interval between state of the 
environment reports is usually much too short to detect 
these types of trends.

• Overall discharge loads of nitrogen and phosphorus 
from point sources in major urban centres have 
decreased since 2001–02.

• Overall discharge volume from major wastewater 
treatment plants has not changed signi  cantly 
since 2001–02.

• In 2004–05, about 50% of wastewater treatment plants 
in south-east Queensland were at a high standard for 
nitrogen removal, while 15% were at a high standard for 
phosphorus removal.

• Treatment standards for both nitrogen and phosphorus 
removal in other parts of Queensland were generally low.

• It is dif  cult to ascertain whether algal blooms have been 
increasing throughout Queensland’s coastal and marine 
waters (because of a lack of a de  ned reporting system), 
though reports and research have shown a continued if 
not increasing trend in the incidences and magnitudes of 
such blooms in southern Queensland waters.

• We currently do not know enough about bioaccumulated 
pollutants and marine pollution incidents to adequately 
report on their impacts on Queensland’s native plants 
and animals.

Tannum Sands beach
Photo: Laurence Knight
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Indicators and 
summary of status
Because of a general lack of data across Queensland and 
the large amount of variability typically involved, it is not 
currently possible to code the indicators as ‘good’, 
‘of concern’ or ‘poor’ for Queensland.

Importance 
Estuarine, coastal and marine ecosystems form a continuum 
comprising a diversity of habitats and communities, 
extending from the landward in  uence of saltwater out 
to the oceans. Within Queensland, habitats such as 
beaches, dunes, rocky shores, seagrass beds, coral reefs, 
saltmarshes, saltpans and mangroves are home to a variety 
of commercially, recreationally and culturally important 
native plants and animals. Good water quality is essential 
for maintaining the health of these ecosystems.

The quality of estuarine and coastal waters is closely 
linked to the surrounding and upstream catchments and 
the land use activities occurring within them. Discharges 
of pollutants such as organic matter, nutrients, sediments 
and toxicants (pesticides, heavy metals and oils) from 
both diffuse and point sources pose a signi  cant risk to 
the biological condition of estuarine, coastal and marine 
ecosystems. With continuing population growth within 
the state, particularly in coastal areas, the maintenance 
and/or improvement of the quality of the state’s waters is 
a major priority. If the current activities that are adversely 
affecting coastal water quality are not adequately managed 
to reduce the pressures, then detrimental and costly 
ecological, social and economic impacts will occur.

The key stressors affecting the quality of Queensland’s 
estuarine and coastal waters are increased loads or 
concentrations of nutrients, toxicants (pesticides, heavy 
metals and oils), sediments, bacteria/pathogens and 
organic matter; input of low pH waters from acid sulfate 
soil runoff; and alterations to the freshwater  ow regime 
and hydrodynamics of the system (EPA 2003b).

Pressure and condition
Bioaccumulated pollutants
A review prepared by the National Research Centre for 
Environmental Toxicology (EnTox) for Queensland’s 
Environmental Protection Agency concerning levels and 
potential sources of dioxins in Queensland (Holt et al. 
2006) noted that dioxin levels in wildlife from some 
Queensland regions are greater than those reported 
elsewhere. However, to date the contamination cannot 
be conclusively associated with a particular source or 
formation process. Accordingly, it cannot be determined 
at this time whether the measured dioxin levels in wildlife 
originate from anthropogenic or natural sources; nor is 
there any evidence of harm to any wildlife populations 
attributable to their dioxin exposure.

The review noted that the distribution pro  le of dioxins in 
Queensland soils, sediments and lower trophic biota (that 
is, non-carnivores such as dugongs) is characterised by a 
strong dominance of octachlorodibenzo-p-dioxin (OCDD), 
low furan concentrations and a dominance of 1,4,6,9-
substituted isomers (1,4-pattern) (see the term ‘dioxin’ 
in the glossary). Current research at EnTox is focused on 
the natural formation of OCDD during bush  res or the 
re-emission of OCDD from bush  res, and the formation of 

Indicator Status of indicator

Bioaccumulated 
pollutants

Dolphin and whale species in Queensland 
waters have relatively low dioxin 
concentrations. However, dioxin levels 
in dugongs from some regions are high 
relative to those in marine mammals from 
international areas that are considered 
relatively polluted.

Algal blooms in 
estuarine and marine 
environments

Although detailed records of algal blooms 
throughout Queensland are not available, 
the intensity and frequency of algal blooms 
in recent years appear to be increasing.

Coastal discharges Sewage treatment plants are the major 
source of coastal nutrient discharges, 
though other industries can also contribute 
signi  cantly. Since 2001–02 the overall 
discharge loads of nitrogen and phosphorus 
have reduced, reductions being seen in 
some regions and increases in others.

Wastewater treatment 
(coastal waters)

Overall discharge volume from wastewater 
treatment plants has not changed 
signi  cantly since 2001–02. Some regions 
showed no change despite increasing 
populations, while others decreased by up 
to 20% or increased by as much as 28%. 
In general, wastewater is treated to a higher 
standard in south-east Queensland than 
in central and northern Queensland, the 
standard of treatment for nitrogen being 
higher than the standard for phosphorus. 
Signi  cant reductions in wastewater 
discharge volumes are expected in the 
future as a result of proposed water 
recycling initiatives.

Marine pollution 
incidents

The impact that the current number and 
level of maritime pollution incidents have 
on Queensland’s native plants and animals 
is unknown.

Exceedences of marine 
and estuarine water 
quality guidelines

Dissolved oxygen, turbidity and 
chlorophyll-a meet guideline values for 
much of the time, while the higher rate of 
non-compliance with total nitrogen and 
total phosphorus guidelines is a result of 
the impacts of point source discharges. 
The condition of estuaries and coastal 
waters in south-east Queensland ranges 
from very good in the Noosa estuary to poor 
in the Brisbane and Logan estuaries.
No consistent regional trends are apparent, 
but over time some estuaries have 
shown improvement while condition has 
declined in others. Ambient nutrient, 
chlorophyll-a and suspended sediment 
levels are generally low in the Great Barrier 
Reef lagoon, but high concentrations of 
nutrients occur episodically in plumes of 
 ooding rivers and these give rise to short-

lived phytoplankton blooms.
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OCDD from anthropogenic precursors (pesticides and their 
impurities) and the subsequent dechlorination of OCDD in 
the environment.

Biomagni  cation of persistent organic pollutants is a 
well-recognised phenomenon in high trophic position 
marine mammals because of their long life spans and 
high fat reserves, but the Holt et al. (2006) review 
reports that studies have shown that such mammals in 
Queensland waters (that is, various dolphin and whale 
species) have relatively low dioxin concentrations and 
TEQ (toxic equivalence calculated from the concentrations 
of individual dioxin-like chemicals and their WHO toxic 
equivalency factors). However, in the relatively low trophic 
dugongs from some regions of Queensland, the dioxin 
levels exceed those in higher trophic marine mammals 

(Figure 6.12), and are high relative to high trophic marine 
mammals from areas considered relatively polluted, such 
as the Mediterranean and Baltic seas, Lake Baikal and the 
waters off British Columbia. 

Algal blooms in estuarine and 
marine environments
Algal blooms are the overgrowth of macroalgae and/or 
phytoplankton in response to natural or anthropogenic 
changes to the environment. Algal blooms have major 
detrimental effects on estuarine and marine environments. 
They degrade recreational amenity and  sheries, can 
be toxic, affect natural ecosystems, and have major 
consequences for tourism.

Figure 6.12  TEQDioxin* and TEQPCB pg/g* (lipid) concentrations in marine mammals analysed to date from Queensland 
and other Australian states
*See <www.environment.gov.au/settlements/chemicals/dioxins/factsheet2> for an explanation of these terms.
1. Correll et al. 2004. 
2. Haynes et al. 1999; Gaus 2002; Gaus et al. 2001. 
3. Ruchel 2001. 
Source: Correll et al. 2004
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Bay (seagrass), Fraser Island (coffee rock) and Moreton Bay 
(seagrass) (Albert et al. 2005). Lyngbya blooms have been 
prominent in Moreton Bay in south-east Queensland, where 
much of the research and mapping have been undertaken 
(Figure 6.13). Blooms of Lyngbya are continually detected 
in the summer in the north-west (Deception Bay) and 
eastern (Eastern Banks) regions of Moreton Bay. Outbreaks 
of Lyngbya have been associated with dissolved iron and 
phosphorus from adjacent land use practices, but the precise 
mechanism is yet to be determined.

Lyngbya majuscula
An ongoing coastal algal bloom problem in Queensland is 
Lyngbya majuscula, a natural cyanobacterium that under 
certain conditions blooms, smothers and can kill benthic 
organisms such as seagrass and corals. Lyngbya blooms 
have been reported since 1999 at a number of sites along 
the Queensland coast including Cape Kimberly (reef), 
Hinchinbrook Island (seagrass), Hardy Reef (reef), Whitsunday 
Island (reef and seagrass), Scawfell Island (reef), Shoalwater 
Bay (seagrass), Keppel Islands (reef and seagrass), Hervey 

Figure 6.13  Recorded blooms (red area) of Lyngbya majuscula in Moreton Bay, 2002–03 to 2005–06
Source: EPA

Lyngbya mapping
2002–03

Lyngbya mapping
2004–05

Lyngbya mapping
2003–04 Lyngbya mapping

2005–06
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Hincksia sordida 
The foreshore of Noosa in south-east Queensland has 
also been subject to algal blooms of the brown macroalga 
Hincksia sordida that have occurred from September/
October to December/January in 2002, 2003 and 2004. 
These blooms substantially reduced the recreational 
value of the beaches and had negative impacts on the 
local community. The origin and cause of this macroalga 
is still unknown, but it is thought to have originated in the 
north close to Fraser Island, then drifted south and been 
deposited on the beaches of Noosa.

Trichodesmium
Trichodesmium blooms are a common, natural event 
in Queensland between August and December, when 
sea temperatures rise and onshore winds become more 
prevalent. This type of bloom was documented by Captain 
Cook’s expeditions of the 1770s, and is not attributable 
to pollution or human interference. It occurs on a similar 
scale in tropical seas in other places around the world. 
Trichodesmium sometimes looks similar to an oil slick, 
resulting in reports of suspected pollution incidents in the 
affected area. It is generally not visible, but during extended 
calm water periods it can rise to the water surface and form 
clumps of brown threads that resemble sawdust sprinkled 
on the ocean’s surface. Blooms and the beaches affected 
by the bacteria often develop a putrid,  shy odour. These 

Lyngbya majuscula washed up and decaying on a beach in northern 
Deception Bay
Photo: Caboolture Shire Council 

blooms typically disappear within a few days. Blooms 
of Trichodesmium have been reported along the entire 
Queensland coastline, suggesting that the intensity and 
frequency of blooms in recent years is increasing.

Coastal discharges
Point source discharges to coastal waters in Queensland 
originate from sewage treatment plants and a range of 
industries such as re  neries, abattoirs, mining, aquaculture 
and piggeries/feedlots. In Queensland, the majority of 
nutrients in point source discharges are from sewage 
treatment plants, although other industries can also 
contribute signi  cantly. Chemical or heavy industries 
typically produce small amounts of nutrients but higher 
amounts of other pollutants such as metals, pesticides, 
acids/bases or organics. Diffuse sources are typically the 
major contributor of suspended sediment loads to coastal 
water but are not discussed here.

Bloom of the brown macroalga Hincksia sordida at Hook Point, 
Fraser Island 
Photo: University of Queensland

Trichodesmium bloom in coastal waters off the Sunshine Coast, 
Queensland
Photo: University of Queensland

Lyngbya majuscula smothering seagrass in Deception Bay
Photo: University of Queensland
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The loads of nitrogen and phosphorus for 2004–05 from 
major point source discharges have been analysed for 
major urban centres and compared with 2001–02 loads 
where data are available (Table 6.12). Overall, the loads 
of nitrogen and phosphorus have reduced. The majority 
of nutrient loads come from the south-east Queensland 
regions although nutrient loads from other regional urban 
centres are signi  cant and typically at high concentrations. 
Reductions in nitrogen and phosphorus loads were 
observed in the Brisbane and Gold Coast/Logan regions. 
An increase in nitrogen loads in the Sunshine Coast region 
is due mainly to an increase in the volume released by the 
Maroochydore sewage treatment plant since 2001–02. 
Fewer data are available for the major urban centres 
outside south-east Queensland, although nitrogen loads 
for the Rockhampton and Cairns regions have increased 
by 17% and 27%, respectively. A corresponding increase in 
phosphorus loads from the Cairns region was also observed. 

Signi  cant upgrades of wastewater treatment plants are 
currently being implemented for urban centres such as 
Mackay, Townsville and Cairns. Wastewater treatment 
upgrades involving advanced nitrogen removal and 
 ltration have also occurred in south-east Queensland 

since 2004–05 and are planned through to 2008; the 
results of these should be seen in the next state of the 
environment report. The Western Corridor recycling project 
is also likely to reduce nutrient loads, although the 
majority of nutrients will be released back to the Brisbane 
waterways with the waste concentrate stream. 

Wastewater treatment
Wastewater treatment plants in coastal areas of 
Queensland release treated wastewater to estuaries, bays 
and open coasts. Levels of treatment include primary 
(removal of suspended and organic matter), secondary 
(removal of biodegradable organics, suspended solids and 
nutrients), and tertiary (removal of residual suspended 
solids, nutrients and pathogens). Approximately two-thirds 
of major wastewater treatment plant discharges in coastal 
Queensland are in south-east Queensland.

In 2004–05, the overall discharge volume from wastewater 
treatment plants of major urban regions increased only 
slightly from 2001–02 levels (Table 6.13). The Brisbane 
and Gold Coast/Logan regions showed volumes similar 
to those in 2001–02 despite population growth. This may 
be because of conservation in raw water usage, increased 
water recycling, and reduced sewer in  ltration from lower 
rainfall. Other smaller regions such as Rockhampton and 
Mackay showed greater decreases. In comparison, the 
Sunshine Coast and Cairns regions showed increases of 
nearly 30% in discharge volumes. In Brisbane and the 
surrounding areas, major reduction in wastewater discharge 
volumes is expected in the future as a result of proposed 
water recycling initiatives. For example, the Western Corridor 
Project will deliver advanced, tertiary-treated wastewater to 
the Swanbank and Tarong power stations.

The level of treatment of wastewater treatment plants 
and associated volumes have been analysed for major 
discharges from urban regions in Queensland for 2004–05, 
in terms of average total nitrogen and average total 
phosphorus concentrations in the  nal ef  uent 

Water recycling plants involving reverse osmosis (RO) will improve 
quality and reduce the volume of wastewater released to waterways 
in south-east Queensland. 

Coastal regions Nitrogen Phosphorus
Load 

2004–05 
(kg)

Change 
since 

2001–02 
(%)

Load 
2004–05 

(kg)

Change 
since 

2001–02 
(%)

Gold Coast/Logan 302 923 –10 199 551 –8

Brisbane 1 491 224 –17 958 444 –10

Sunshine Coast 187 509 9 65 583 –21

Rockhampton/
Fitzroy 78 020 17 46 120 –6

Mackaya 165 944 na 51 569 na

Townsville na na na na

Cairns 229 028 27 100 807 25

Totalb 2 454 649 –10b 1 422 074 –8b

aBased on 2000 data; bexcludes Mackay and Townville; na = not available.
Source: EPA

Table 6.12  Nitrogen and phosphorus discharge loads from 
major point sources in coastal urban regions for 2004–05 
and the percentage change since 2001–02

Coastal regions Number 
of WWTP 
discharges

Volume 
2004–05 
(ML/day)

Volume 
change 
since 

2001–02 
(%)

Gold Coast/Logan 4a 66 707 3

Brisbane 22 164 504 0

Sunshine Coast 7a 31 682 27

Rockhampton/Fitzroy 3 6 459 13

Mackay 2 5 714 20b

Townsville 3 na na

Cairns 6 17 407 28

Total 47 292 473 2c

aInvolves combined discharges; bchange based on 2000 data; 
cexcludes Townville; na = not available.
Source: EPA

Table 6.13  The number of major wastewater treatment 
plants (WWTPs) for urban regions, associated volumes of 
release for 2004–05 and changes since 2001–02
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(see Figures 6.14 and 6.15). Untreated water can cause 
disease and pollution. Treatment standards such as 
primary, secondary and tertiary levels exert different 
(progressively lessening) pressure on coastal waters.

The volumes of wastewater have been broken up into the 
three categories based on concentrations of total nitrogen 
(TN) in the  nal ef  uent: low treatment (TN over 15 mg/L); 
medium treatment (TN between 5 and 15 mg/L); and high 
treatment (TN less than 5 mg/L). High treatment levels 
usually result from advanced biological treatment and might 
include advanced  ltration. The results for 2004–05 show 
that 85%, 40% and 43% of discharge volumes from the 
Gold Coast/Logan, Brisbane and Sunshine Coast regions 
were at a high standard of treatment for nitrogen removal. 
Nearly 20% of discharge volumes in the Brisbane region 
were at a low standard of treatment for nitrogen removal. In 
comparison, wastewater treatment in central and northern 
Queensland regions was generally of a lower standard 
in terms of nitrogen removal, with limited high standard 
of treatment. Signi  cant wastewater treatment upgrades 
involving advanced nutrient removal and  ltration have 
occurred in south-east Queensland since 2004–05 and are 
planned through to 2008; the results of these should be 
seen in the next state of the environment report.

The volumes of wastewater have also been broken up 
into three categories based on concentrations of total 
phosphorus (TP) in the  nal ef  uent: low treatment 
(TP over 5 mg/L); medium treatment (TP between 2 and 
5 mg/L) and high treatment (TP less than 2 mg/L). High 
treatment levels require chemical addition or biological 
phosphorus removal. The results for 2004–05 show that 
the 15%, 9% and 45% of discharge volumes from the Gold 
Coast/Logan, Brisbane and Sunshine Coast regions were 
at a high standard of treatment for phosphorus removal. 
Nearly 80% of discharge volumes in the Brisbane region 
were at a low standard of treatment for phosphorus 
removal. In comparison, wastewater treatment in central 
and northern Queensland regions was of a much lower 

standard in terms of phosphorus removal, with the 
majority at a low level of treatment. Overall, the standard 
of treatment for phosphorus removal was lower than that 
for nitrogen removal.

Marine pollution incidents
Marine pollution incidents generally involve petroleum 
hydrocarbon (PHC) spills and are associated with a range 
of adverse environmental impacts that vary in severity 
according to the nature and quantity of the material spilt 
and the aquatic ecosystems exposed to the consequences 
of an incident.

Mishaps associated with the storage of fuel or during 
refuelling of vessels in harbours and farm machinery in 
rural areas are a common source of diesel fuel spills to 
areas of land and into waterways. Unfortunately, diesel 
fuel is one of the more potentially toxic PHC mixtures.

The potential impacts of oil spills on waterways may be the 
result of the  oating slick, the dissolved fraction, or both. 
The environmental hazards posed by surface slicks include 
coating of vegetation and sediment surfaces, smothering 
of benthic organisms, fouling of the plumage of birds, and 
poisoning of animals that feed on oil-contaminated plants 
and animals directly contaminated by the slick.

At present we have no information on what impacts the 
current number and level of maritime pollution incidents 
have on Queensland’s native plants and animals. There 
are no background data on PHC contamination of waters or 
sediments in Queensland. Following the Global Peace spill 
in Gladstone in January 2006, the Port Curtis Integrated 
Monitoring Program that operates out of the Centre for 
Environmental Management (UCQ Gladstone campus) 
began a post-spill impacts monitoring program.

Maritime Safety Queensland holds data on oil spill incidents 
in Queensland, but not on their impacts (Table 6.14).

Figure 6.15  Volumes of wastewater released in 2004–05 
from major urban centres and associated levels of 
treatment based on total phosphorus (TP) concentrations 
in the  nal ef  uent
Source: EPA
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Figure 6.14 Volumes of wastewater released in 2004–05 
from major urban centres and associated levels of 
treatment based on total nitrogen (TN) concentrations in 
the  nal ef  uent
Source: EPA
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Exceedences of marine and 
estuarine water quality 
guidelines
Regular programs of collection of water quality data in 
Queensland estuarine and marine waters undertaken in 
the period 2003–07 included:

• an extensive program of monitoring of estuaries and 
coastal waters within the south-east Queensland region 
(New South Wales border to the Noosa River) carried 
out through the Healthy Waterways Partnership—the 
Ecosystem Health Monitoring Program (EHMP);

• routine monitoring of a number of major estuaries 
between Maryborough and Rockhampton undertaken by 
the Environmental Protection Agency; and

• monitoring of a limited number of indicators in the Great 
Barrier Reef lagoon undertaken by the Great Barrier Reef 
Marine Park Authority and the Australian Institute of 
Marine Science.

Elsewhere in the state, regular collection of water quality 
data in estuarine or marine waters is very limited in scope. 
A statewide broad assessment of the health of Queensland 
estuaries was undertaken as part of the National Land and 
Water Resources Audit in 2002 but this was discussed in 
the previous reporting period (EPA 2003b).

Table 6.15 shows the extent of exceedence of ANZECC 
Guidelines in estuarine waters for the three regions for 
which recent data are available (Burnett Mary, Fitzroy and 
south-east Queensland). While there are some differences 
since the previous reporting period, the patterns are 
similar. No clear trends are apparent. Dissolved oxygen, 
turbidity and chlorophyll-a meet guideline values for much 
of the time, while the more frequent exceedence of total 
nitrogen and total phosphorus guidelines is a result of the 
impacts of point source discharges. 

For south-east Queensland, much more detailed 
assessments of condition and trend are undertaken 
to support the annual Healthy Waterways Report Card 
(Ecosystem Health Monitoring Program, 2002–06). Figures 
6.16 and 6.17 show annual report card grades (A to F) 
for south-east Queensland estuarine and Moreton Bay 
waters over the period 2002–06. Estuaries (Figure 6.16) 
exhibit a wide range of condition, from very good in the 
Noosa River to poor in the Brisbane and Logan rivers, 
both of which are subject to point source discharges and 
considerable urban runoff. No consistent regional trends 
are apparent, but over time some estuaries have shown 
improvement while quality has declined in others. In 
Moreton Bay (Figure 6.17), Bramble Bay has improved, 
probably because of upgrades to the Luggage Point STP. In 
contrast, in the southern Bay there appears to have been a 
consistent decline in water quality. Although considerable 
work has been done over this period to improve the quality 
of point discharges it is thought that the bene  ts of this 
are being counteracted by increases in diffuse loads of 
pollutants resulting from increasing human populations 
and associated development.

Water quality 
parameters

% 
Good

% 
Moderate

% 
Poor

No. of 
sites

Burnett Mary region

Total nitrogen 70 17 13 23

Total phosphorus 61 13 26 23

Dissolved oxygen 95 5 0 60

Water clarity 82 8 10 60

Chlorophyll-a 74 17 10 42

Fitzroy region

Total nitrogen 60 0 40 5

Total phosphorus 60 0 40 5

Dissolved oxygen 100 0 0 27

Water clarity 52 22 26 27

Chlorophyll-a 89 11 0 20

SEQ region

Total nitrogen 60 0 40 226

Total phosphorus 60 0 40 226

Dissolved oxygen 100 0 0 226

Water clarity 52 22 26 226

Chlorophyll-a 89 11 0 226

Good = <50% of samples exceed guidelines. Moderate = 50–80% 
exceed guidelines. Poor = >80% exceed guidelines. 
Source: EPA

Table 6.15  Summary of regional estuarine and coastal water 
quality condition

Oil type No. of incidents 
(Total volume spilt (litres))

2003–04* 2004–05* 2005–06*

Diesel  25 (NR)  24 (2587)  27 (3465)

Bilge oil  16 (NR)  14 (665)  12 (65)

Lubricating oil  0 (NR)  0  2 (75)

Hydraulic oil  7 (NR)  0  2 (30)

Heavy fuel oil  3 (NR)  2 (40)  3 (1000)

Others 
(including sheens)  31 (NQ)  38 (NQ)  15 (NQ)

82 incidents 
recorded, 

55 within ports, 
27 in coastal 

waters

78 incidents 
recorded, 

43 within ports, 
35 in coastal 

waters

61 incidents 
recorded, 

35 within ports, 
26 in coastal 

waters

*July to June. NR = not recorded. NQ = not quanti  able. 
Note: 2005–06 does not include the oil spill from the vessel 
Global Peace in Gladstone Harbour in January 2006. This involved 
25 tonnes of heavy fuel oil, of which 18 tonnes was recovered. 
Source: MSQ

Table 6.14  Oil spill incidents in Queensland from July 2003 
to June 2006
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Figure 6.16  EHMP report card grades for south-east Queensland estuaries, 2002–06
Source: EHMP
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 Figure 6.17  EHMP report card grades for Moreton Bay and Gold Coast Broadwater, 2002–06 
Source: EHMP
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With respect to water quality in the Great Barrier Reef 
lagoon, a recent Great Barrier Reef Marine Park Authority 
report (GBRMPA 2005) states that both broadscale and 
time-series data sets of water quality in the Reef lagoon 
indicate that nutrient, suspended particulate matter and 
chlorophyll-a concentrations in Reef waters are generally 
low. While ambient nutrient, chlorophyll-a and suspended 
sediment levels are generally low, high concentrations of 
nutrients occur episodically in plumes of  ooding rivers 
and over regional domains disturbed by the passage 
of tropical cyclones, and these give rise to short-lived 
plankton blooms. Persistent cross-shelf gradients in 
chlorophyll-a concentration are found in the central and 
southern regions of the Reef, re  ecting enhanced nutrient 
availability at the coast from terrestrial runoff and recurrent 
resuspension of nearshore sediments. To date, however, 
no signi  cant net long-term changes in chlorophyll-a 
concentration have been observed at the regional scale.

Response 
Standards for the quality of point source discharges 
continue to be tightened through the EPA’s licensing 
procedures, and the extension of these tighter standards to 
discharges across Queensland is continuing. Management 
of diffuse sources of pollutants is much less straightforward 
and involves a much wider range of actions. These types of 
actions are being, and will be, implemented largely through 
the NRM regional bodies with support from the Queensland 
and Commonwealth governments. However, the outcomes 
of these actions in terms of improved water quality are 
unlikely to be evident for decades and there will need to be 
a strong ongoing commitment to continue with these types 
of actions in the long term.

Loads of nitrogen and phosphorus from many existing 
point source discharges are likely to decrease in the future 
as a result of signi  cant upgrades of wastewater treatment 
plants and continual improvement efforts. New point 
source discharges undergo a strict assessment process 
to ensure that environmental values are protected and 
that regionally set load targets will be met in the future. 
In general, no net increase in nutrients is preferred, along 
with efforts to reduce loads in the future. The new SEQ 
Healthy Waterways strategy will continue the focus on 
reducing discharge of nutrients to Moreton Bay, while the 
Reef Plan (DPC 2003) sets out targets for reducing diffuse 
loads in other coastal parts of Queensland.

Signi  cant upgrades of wastewater treatment plants 
involving advanced biological nutrient removal,  ltration 
and recycling are planned and being implemented in 
Queensland by local government. Most wastewater 
treatment plants are being designed at a high standard 
to achieve low nitrogen and phosphorus concentrations 
in the  nal ef  uent. Major water recycling projects are 
also being implemented and will reduce the volume of 
wastewater released directly to coastal waters. 

Research is being undertaken at the National Research 
Centre for Environmental Toxicology concerning potential 
sources of the dioxins accumulated by wildlife from some 
Queensland regions. Further avenues of response are not 
practical until the source is better determined.

Maritime Safety Queensland continues to collect data on 
petroleum hydrocarbon spillages, and there is close liaison 
between that organisation and the Queensland EPA in 
regard to the enforcement of measures to minimise the risk 
of such incidents and in the detection and prosecution of 
those responsible. 
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Key findings 
• With a rapidly increasing human population in 

Queensland’s coastal zone, the pressures on terrestrial, 
estuarine and marine resources continue to increase. 

• The impacts of  shing on sea bottom communities 
have been removed in new protected (no  shing) areas 
through marine park zonings, and reduction in trawl 
effort has decreased the impacts in some  shing areas. 

• Marine parks and declared  sh habitat areas allow 
for enhanced management of the impacts of coastal 
development. In most of coastal Queensland there has 
not been a signi  cant increase in the loss of terrestrial 
remnant vegetation since 2003.

• In the developed coastal areas the extent of natural 
communities is limited and the condition of these areas 
is often poor. 

• Continuing coastal subdivision without adequate buffers 
to adjacent waterways increases the impacts of runoff 
on these waterways. 

• Melaleuca and saltmarsh habitats at the interface 
between tidal lands and development are under the 
greatest threat. 

• Queensland’s commercial  sheries are being managed 
at sustainable harvest levels.

• Inshore seagrasses in Queensland appear to be in 
relatively fair to good condition and most impacts are 
generally localised. Regional climate appears the most 
likely driver of observed year-to-year or long-term changes.

• Management arrangements are being implemented or 
being developed to restore  sh stock levels for a few 
species of concern.

• Very limited information is available on the populations 
of non-commercial marine species.

Indicators and 
summary of status

Importance 
Marine habitat disturbance
The maintenance of marine habitats is fundamental to 
supporting the biodiversity of the oceans on which the 
 shing and marine tourism industries in coastal centres 

depend. Direct disturbance can result from anthropogenic 
activities such as intensive bottom trawling, mining and 
dredging, but can also be the result of extreme natural 
events such as tsunamis and cyclones. Marine habitats 
can also be degraded through subtle and chronic effects of 
pollution and climate change impacts.

Indicator Status of indicator

Disturbance of marine 
habitat

Reduction in disturbance because of recent 
marine area zonings and reduced area of 
trawl effort.  [  ]

Extent and diversity of 
estuarine, coastal and 
marine habitats

In developed coastal areas the extent of 
natural terrestrial communities is limited 
and the condition of these areas is poor. 
No signi  cant loss of terrestrial remnant 
vegetation over the reporting period.  [  ]

Estimated wild  sh 
stocks

Concern for a few stocks is being tackled by 
 sheries management measures.  [  ]
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Figure 6.18  Fishing effort for east coast otter trawl  shery 
for (a) 2001 and (b) 2005
Source: Gribble et al. 2006

Terrestrial habitat disturbance
The clearing of native vegetation and the decline in 
condition of remnant vegetation are closely related to the 
negative impacts on biodiversity through the loss of quality 
habitat, reduction in waterway primary productivity and the 
decline in the status of species and ecosystems. Ongoing 
impoundment of waterways has long-term implications for 
diversity and productivity of downstream communities.

Commercial exploitation of 
biodiversity
Queensland’s commercial and recreational  sheries are 
managed sustainably to ensure long-term biodiversity 
and economic outcomes for the state. This requires the 
management of  shing effort, the protection of adequate 
areas of important  sh habitats (such as juvenile feeding 
areas and spawning areas) and non-  shed areas, and the 
maintenance of the quality of the oceans and coastal areas.

Pressure and condition
Marine habitat disturbance
The estimated total area trawled in Queensland managed 
otter trawl  sheries off the east coast in 2005 was 
73 302 km², a 17% reduction in the area from the 2001 
estimate of 88 608 km² (DPI&F unpublished data). 
Figure 6.18 shows the change in distribution of nominal 
east coast otter trawl effort from 2001 to 2005.

Factors contributing to this reduction in area include 
structural adjustment changes in the industry (reduction 
in the number of boats operating), higher fuel prices 
limiting operations, 33% of the Great Barrier Reef now 
being designated as ‘no trawling’ areas as a result of 
the Representative Areas Program, and the GBRMPA/
Queensland Marine Park rezonings from 2004. The 
rezonings potentially concentrate trawling effort in a 
reduced area; however, the total number of days  shed 
overall has also declined from 67 700 days in 2001 to 
53 400 days in 2005. 

Declared  sh habitat areas (FHAs) currently give long-term 
protection to inshore and estuarine  sh habitats that are 
important for sustaining local and regional  sheries. Declared 
FHAs are managed under the Fisheries Act 1994 and Fisheries 
Regulation 1995. The areal extent of declared FHAs for 2003 
and 2004 was 721 329 ha. This increased in 2006: currently 71 
declared FHAs along the Queensland coast provide protection 
for 801 450 ha of high-quality  sh habitat. In addition, DPI&F 
has two FHA proposals which will add an additional 51 810 ha 
of key  sh habitats to this network. Statutory development 
constraints apply within declared FHAs.

Indirect disturbances can have high impacts on the marine 
environment. For example, the Great Barrier Reef (GBR) 
suffered two mass coral bleaching events within  ve years 
in the summers of 1998 and 2002 (Done et al. 2005). 

The mass bleaching event that occurred in the summer of 
2002 as a result of heat stress affected nearly 55% of reef 
area in the Great Barrier Reef Marine Park. This was the 

worst bleaching event ever recorded for the GBR (Done et al. 
2005). While most reefs that were surveyed survived with 
relatively low levels of coral death, some locations suffered 
severe damage, up to 90% of corals being killed. Up to 5% 
of reefs on the GBR have been severely damaged during 
each of the last two major bleaching events; they include 
the inshore reefs around Bowen and Mackay, and some 
reefs in the Coral Sea. Full recovery of these badly damaged 
reefs will in most cases take many years to decades. Key 
grazer  sh species have been identi  ed to reduce algal 
cover on these reefs and facilitate coral recovery, therefore 
careful management of these species is important.

Cairns

Townsville
Bowen

Mackay

Rockhampton
Gladstone

Bundaberg

Brisbane

b.

a.

Cairns

Townsville
Bowen

Mackay

Rockhampton
Gladstone

Bundaberg

Brisbane

Number of hours trawled

0–15

16–50

51–100

101–337

Fishery area



State of the Environment Queensland 2007

Th
e 

co
as

ta
l z

on
e

222

Co
as

ta
l h

ab
it

at
s 

an
d 

bi
od

iv
er

si
ty

Co
as

ta
l h

ab
it

at
s 

an
d 

bi
od

iv
er

si
ty

Commercial exploitation of 
biodiversity
Very limited information is available on the populations of 
non-commercial marine species. DPI&F has reviewed the 
status of Queensland’s commercial  sheries (Table 6.16). 
Apart from a few species, Queensland’s commercial 
 sheries appear to be managed at sustainable harvest 

levels. The reduction in trawling effort discussed above 
may be contributing to maintaining the sustainable levels.

Individual annual status reports for all major  sheries are 
available through the DPI&F website at <www2.dpi.qld.gov.
au/  shweb/17451.html>. Speci  c stock assessment reports 
can be found at <www2.dpi.qld.gov.au/far/16792.html>. 

Changes in inshore seagrasses are most likely driven by 
year-to-year or long-term climate changes and impacts are 
generally localised (McKenzie and Coles 2005). Fifteen 
species of seagrass occur in the Gulf of Carpentaria. Their 
distribution was mapped extensively in 1986, and again 
in 2004 (Roelofs et al. 2005) with similar results (132 km² 
of seagrass). Repetitive mapping associated with port 
activities in Weipa, Karumba, Skardon River and Kirke River 
suggests that seagrass meadows are highly seasonal, 
often with temporary declines associated with  ooding 
during the wet season (Sheppard et al. 2000; Roelofs et al. 
2001, 2002a, b, 2006; Rasheed et al. 2006). Torres Strait 
surveys estimate 13 425 km² of seagrass habitat (Long 
and Poiner 1997), much of which is valuable habitat for 
juvenile commercial shrimp and is food for dugong and 
turtle populations. The eleven seagrass species found are 
concentrated in the north-central and south-west regions, 
with very little seagrass to the east of Warrior Reefs. The 
area of seagrass meadows along the Queensland east 
coast north of Hervey Bay is 5668 km² of intertidal and 
shallow subtidal habitat (down to 15 m water depth; 
Coles et al. 2001 a–e; DPI unpublished data). The area 
of seagrass meadows in reef lagoon waters of the Great 
Barrier Reef World Heritage Area deeper than 15 m is likely 
to be as high as 40 000 km² (Coles et al. 2000).

Seagrass in the coastal region of the GBR is being 
monitored as part of the DPI&F’s assessment and 
monitoring program (includes Seagrass-Watch and the 
industry partnership). For detailed reports on each location 
or region, visit the long-term monitoring section of the 
website at <www.seagrasswatch.org> (McKenzie et al. 2006).

Terrestrial habitat disturbance
Coastal habitat and biodiversity are subject to pressures 
arising from direct human activity, such as plant disturbance 
and removal, acid sulfate soil exposure associated with 
building and engineering works, and the accidental or 
deliberate killing of species resulting from actions such as 
the release of toxic materials, vehicle collisions, hunting 
and collecting. Altered hydrological regimes resulting from 
drainage or water extraction can also have impacts on 
coastal ecosystems. Maritime transport has further impacts 
on coastal ecology through pollution incidents, poor 
mooring practices, and the release of contaminants and 
marine pests. In addition, coastal ecosystems continue to 
be altered as a result of the impacts of exotic and displaced 
species such as lantana, rubber vine and feral pigs.

Pressures also arise from human activity far from the coast. 
Sediment runoff resulting from unsustainable agricultural, 
urban and mining practices and contamination from point 
source discharges such as sewage treatment plants in 
coastal catchments present threats. Perhaps the most 
profound of these more general pressures results from 
global warming, which has the potential to signi  cantly 
disrupt ecological processes occurring on the Great Barrier 
Reef, in the Wet Tropics and in signi  cant wetlands.

A number of pressures on coastal habitats and biodiversity are 
discussed in other sections of this chapter, particularly ‘Coastal 
resource use and development’ (page 188) and ‘Coastal water 
quality’ (page 210), and in Chapter 7, Biodiversity.

Fishery Status

East coast otter trawl 
 shery and river and 

inshore 
beam  shery

These  sheries are sustainable based on 
current management arrangements and 
harvest levels. Further research on some 
target species is needed to determine 
appropriate harvest strategies. 

Gulf of Carpentaria 
developmental  n  sh 
trawl  shery

The  shery is considered sustainable at current 
harvest levels. Concerns are held about the 
level of unquanti  ed and unreported take of 
red snapper by illegal foreign  shing vessels in 
the region. 

Queensland coral reef 
 n  sh  shery

This  shery is sustainable based on current 
management arrangements and harvest 
levels. Further information is needed for 
scienti  c assessment of species in the  shery.

Gulf of Carpentaria 
inshore  n  sh  shery

Most species are sustainable at current 
harvest levels. There is some concern for 
the sustainability of grey mackerel and 
some shark species because of a lack of 
information. Concerns are held about the 
unquanti  ed and unreported level of take 
of these species by illegal foreign  shing 
vessels in the region.

Rocky reef  n  sh  shery Snapper is over  shed at current harvest 
levels and actions to restore stock levels are 
being developed. It is likely that other target 
species are sustainable at currently levels of 
take, but there is some uncertainty.

Gulf of Carpentaria 
line  shery

Most species are sustainable at current 
harvest levels.

Stout whiting trawl  shery

East coast Spanish 
mackerel  shery

Spanner crab  shery

Mud crab  shery

Blue swimmer crab  shery

Marine specimen 
shell  shery

Moreton Bay 
bêche-de-mer  shery

East coast 
bêche-de-mer  shery

Tropical rock lobster 
 shery

Queensland eel  shery

These  sheries are sustainable based on 
current management arrangements and 
harvest levels.

East coast inshore 
 n  sh  shery

This  shery is sustainable based on current 
management arrangements and harvest 
levels, although concerns are held about the 
take of shark in the  shery. Development of a 
comprehensive management regime for the 
 shery is in progress.

Source: DPI&F 2006

Table 6.16  Status of Queensland  sheries, 2005 
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Response 
Marine habitat disturbance
The Coastal Protection and Management Act 1995 (the 
Coastal Act) recognises the diverse range of coastal 
resources and values in Queensland’s coastal zone 
and provides a comprehensive framework for their 
coordinated management, incorporating the principles of 
ecologically sustainable development (ESD). Fundamental 
tools to implement the Coastal Act are the State Coastal 
Management Plan and regional coastal management 
plans: <www.epa.qld.gov.au/environmental_management/
coast_and_oceans/coastal_management/state_coastal_
management_plan>. 

These coastal management plans will operate with other 
instruments to deliver the object of the Coastal Act: 

• ‘provide for the protection, conservation, rehabilitation 
and management of the coast, including its resources 
and biological diversity; 

• have regard to the goal, core objectives and guiding 
principles of the National Strategy for Ecologically 
Sustainable Development in the use of the coastal zone; 

• provide, in conjunction with other legislation, 
a coordinated and integrated management and 
administrative framework for the ecologically 
sustainable development of the coastal zone; and 

• encourage the enhancement of knowledge of coastal 
resources and the effect of human activities on the 
coastal zone.’ 

The State Coastal Management Plan provides coastal 
management policy direction and de  nes how these 
directions should be implemented by government, industry 
and the community. 

The Fisheries Act 1994 and Fisheries Regulation 1995 
recognise the key roles that marine plants and other  sh 
habitats play in sustaining inshore  sheries resources. 
Marine plants and  sh habitats are managed under the 
provisions of the Fisheries Act 1994 through the speci  c 
protection of marine plants, the declaration of  sh habitat 
areas and the restoration of  sh habitats damaged or 
destroyed without authorisation. 

Marine plants are seen as a state resource and one to be 
shared across the community.

As of 1 March 2005, permit approvals previously issued 
by DPI&F under the Fisheries Act 1994 for marine plant 
disturbance and works in declared  sh habitat areas are 
administered under the Integrated Planning Act 1997 
(IP Act) and the Integrated Development Assessment 
System (IDAS) as  sheries development approvals. 
Offsetting (mitigation) of impacts of coastal development 
is a key component of their assessment. A number of 
self-assessable codes have been developed to reduce 
bureaucracy and the fees associated with maintenance 
works in coastal areas where these works involve low-
impact removal of marine plants.

Declared  sh habitat areas (FHAs) protect inshore and 
estuarine  sh habitats that are important for sustaining 
local and regional  sheries. Declared FHAs are managed 
under the Fisheries Act 1994 and Fisheries Regulation 
1995. Once an area is declared as an FHA, it equally 
protects all habitat types (for example, vegetation, sand 
bars and rocky headlands) from direct physical disturbance 
and coastal development. 

A declared FHA is a form of ‘multiple-use’ marine protected 
area, protecting natural  sh habitats from alteration and 
degradation while allowing for community use, including 
a continuation of legal  shing and boating activities. 
The declared FHA program arose in the late 1960s out 
of a need to counter the growing impacts of coastal 
development on Queensland’s  sheries. The program has 
established a network of  sh habitats that are essential 
to sustaining these  sheries. DPI&F is responsible for 
sustainable  sheries in Queensland, and the declaration 
and management of declared FHAs are key elements of its 
management strategy. 

Terrestrial habitat disturbance
In addition to the Coastal Protection and Management 
Act 1995, the Vegetation Management Act 1999 regulates 
the clearing of vegetation to conserve terrestrial remnant 
vegetation, prevent the loss of biodiversity and maintain 
ecological processes. Broadscale clearing of remnant 
vegetation ceased in Queensland from 31 December 2006. 
Clearing applications for certain ongoing purposes such as 
fodder harvesting, public safety, thinning, encroachment, 
state signi  cant projects, necessary infrastructure and 
extractive industry are assessed by the Department of 
Natural Resources and Water. 

The Reef Water Quality Protection Plan identi  es actions, 
mechanisms and partnerships to build on existing 
Commonwealth and Queensland Government policies 
and industry and community initiatives to assist in halting 
and reversing the decline in the quality of the water 
entering the Great Barrier Reef. Most of the sources of 
diffuse pollution occur inland of the coastal zone: 
<www.environment.gov.au/coasts/pollution/qldwetlands/
gbrwetlands.html>.

Commercial exploitation of 
biodiversity
Queensland’s Department of Primary Industries and 
Fisheries (DPI&F) manages the state’s  sh, mollusc and 
crustacean species. Monitoring of trends in the status of 
 sheries resources is used to assess the effectiveness 

of  sheries management strategies and contributes to 
ensuring that  sheries remain ecologically sustainable. 
Daily commercial  shery catch and effort data are provided 
by  shers and incorporated into the DPI&F CFISH database: 
<www2.dpi.qld.gov.au/  shweb/2984.html>. Recreational 
catch and participation information is collected regularly 
through the DPI&F RFISH program: <www2.dpi.qld.gov.
au/  shweb/16303.html>.
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DPI&F initiated the statewide Long Term Monitoring 
Program (LTMP) in 1999, in response to a need to collect 
additional data for the assessment of Queensland’s 
 sheries resources. For more information, refer to 

<www2.dpi.qld.gov.au/  sheriesmonitoringprogram>.

Fisheries resources currently monitored in the LTMP 
include saucer scallops, spanner crabs, stout whiting, 
mullet and tailor in southern Queensland, and tiger and 
endeavour prawns and coral reef  n  sh in northern 
Queensland. Statewide monitoring programs are in place 
for mud crabs, barramundi, spotted and Spanish mackerel 
and freshwater  sh. The LTMP data provide biological 
parameters for the resource assessments that cannot be 
obtained from commercial catch-effort logbook data or 
angler diaries. 

Stock assessment models have been developed for 
saucer scallops, stout whiting, snapper, mullet, tailor, 
barramundi, eastern king prawns, tiger and endeavour 
prawns, and spotted and Spanish mackerel. Risk 
assessments have been undertaken for various shark 
species. In some cases, management strategy evaluations 
have also been carried out. For further information, visit 
<www2.dpi.qld.gov.au/far/>.

Through the continuing process of collecting and analysing 
monitoring data, incorporating these data into regular 
assessments and developing management responses to 
any resource concerns raised, DPI&F is demonstrating that 
Queensland’s  sheries resources are being managed on a 
sustainable basis.

DPI&F regulates commercial  shing effort through a 
licensing system. In addition, the government has placed 
controls through management plans on certain  sheries 
in the form of regularly reviewed catch quotas (Spanish 
mackerel, spotted mackerel, tailor, coral reef  n  sh, 
spanner crab, bêche-de-mer and trochus  sheries) or 
effort units (the number of ‘  shing days’ allocated per 
year to each east coast trawl  sher). Recreational  shing is 
managed through size and bag limits on major species and 
 shing gear restrictions. Extensive spatial and seasonal 

closures to  shing take place in Queensland coastal 
waters, either through  sheries legislation or through 
marine parks zoning.
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Key findings 
• In its latest  ndings, the Intergovernmental Panel on 

Climate Change (IPCC) asserts that warming of the 
climate system is unequivocal, as is now evident from 
observations of increases in global average air and 
ocean temperatures, widespread melting of snow and 
ice, and rising global average sea level (IPCC 2007).

• The patterns and sources of interannual, decadal and 
century-scale climatic and environmental variability are 
of great relevance to human activities. Thompson et al. 
(1992) observe that, except for the annual seasonal cycle, 
El Niño/Southern Oscillation (ENSO) is the dominant 
signal in climate systems on time scales of months 
to several years. For Sharp (1992), understanding the 
distinctions between ENSO events, long-term climate 
variation, and their respective ecological and societal 
consequences is a major science issue and responsibility. 

• Our understanding of climate change, and the physical 
processes occurring around us today (and in the future), 
is inherently related to our knowledge of past events. By 
analysing past data sets (if they are available), we can 
gain insights into future scenarios and seek to mitigate 
possible adverse impacts.

• Although there appears to be a historical relationship 
between El Niño/Southern Oscillation (ENSO) and 
tropical cyclone activity within the Queensland region, 
this coupling is generally far too loose to be a signi  cant 
indicator of future events (En  eld 1992). Other 
phenomena (not discussed here) must also contribute 
to the seasonal appearance of these major weather 
events, and thus add to the complex interaction. 

• In Queensland, the Environmental Protection Agency 
(EPA) operates networks of wave recording buoys and 
storm tide gauges. In this discussion, we examine the 
available data from EPA wave and tide sites and other 
information about the Queensland coast. 

Indicators and 
summary of status
Indicator Status of indicator

Sea level rise Observed rate of sea level rise less than 
Intergovernmental Panel on Climate 
Change predictions  [  ]

Cyclone activity No observed trend in increased frequency 
of occurrence or greater intensity  [  ]

Storm surge Storm surges from recent tropical cyclones 
Ingrid and Larry were quite signi  cant.  [  ]

Wave climate No observed trend in increased wave 
height, or shift in wave period and direction  
[  ]
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Importance 
Sea level rise
The UK government’s Stern Report argues that there is 
overwhelming scienti  c evidence that climate change is a 
serious and urgent issue. The Earth’s climate is changing 
rapidly, mainly as a result of increases in greenhouse 
gases caused by human activities (Stern 2006).

For Queensland, this could result in a rapid change 
in climate and sea level, with potentially severe 
consequences. According to the Stern Report, rising sea 
levels due to an enhanced greenhouse effect resulting 
from anthropogenic (human-induced) causes will result 
in tens to hundreds of millions more people  ooded 
each year with a warming of 3°C or 4°C. By the middle of 
the 21st century, 200 million more people may become 
permanently displaced due to rising sea levels, heavier 
 oods and more intense droughts (Stern 2006).

The IPCC model (2007) predicts that global sea level will 
rise by about 0.35 m by the year 2100 (with a range of 
uncertainty of 18–59 cm). However, the IPCC admits that 
the size of this range is an indication of the systematic 
uncertainty in modelling climate and sea level changes. 
Vongvisessomjai (2006) and IPCC (2001) caution that there 
is considerable regional variation in the changes of mean 
sea level, showing that the global  gure by itself gives only 
a rough idea of the local rise in sea level. For example, 
in the tropics, where air and seawater temperatures are 
already high, the increased heating due to global warming, 
and hence sea level rise, would be less.

The IPCC (2007) quotes an observed rate of sea level rise 
(based on the period 1993–2003) to be 3.1 mm/year ± 
0.7 mm. Meanwhile, in Australia, the National Tidal Centre 
(BoM 2003), using analyses of selected Australian tide 
gauge data, has revised its estimate of sea level rise, and 
projected it to be 1.2 mm/year.

As noted by Harris (1995), sea level rise (transgression) 
and fall (regression) relative to a given coastal province is 
the function of three different processes: 

• eustatic sea level changes, which result from the melting 
and/or formation of polar ice caps causing a change in 
the ocean’s volume; 

• isostatic changes, which result from deformation of the 
Earth’s crust caused by the build-up of sediment, water 
or ice; and 

• the collision or rifting apart of continental plates or 
the subduction of oceanic crust beneath continental 
margins causing vertical tectonic movements.

Another signi  cant contributor to current sea level rise 
(resulting from global warming) is the penetration of heat 
into the ocean, leading to thermal expansion (IPCC 2007).

As the east coast of Australia is generally regarded as being 
tectonically stable (BPA 1989), and as isostatic changes 
in relative sea level have caused only minor  uctuations 
(about 4 m maximum) around Australia in the Holocene 
period (Harris 1995), apparent major sea level changes can 
generally be labelled as eustatic effects (BPA 1989).

Apart from the dire predictions about coastal  ooding 
contained in the Stern Report, water level variations in 
both the long and short term are not new phenomena, and 
they are important to the erosion and accretion phases of 
Queensland’s beaches. While long-term variations in water 
level, which are generally related to eustatic changes, are 
only small and have little importance in contemporary 
beach behaviour, trends over many years have in  uenced 
the development of the present-day beaches (BPA 1984). 

According to the BPA (1979), the period of geological 
history most relevant to present-day shoreline behaviour 
in Queensland is the Quaternary (including the Pleistocene 
and Holocene epochs).

The main events of the Pleistocene were associated with 
worldwide sea level  uctuations in response to glacial 
development and retreat. Major glacial expansion cycles 
(in the order of 100 000 years) resulted in drops in sea 
level of up to 200 m, exposing parts of the continental 
shelf. In times of glacial retreat, the sea level was similar to 
that of the present day, or occasionally somewhat higher. 

The most recent post-glacial increase in sea level from 
about 20 m below present level continued to about 6000 
years BP (Figure 6.19), when the sea level reached about 
present-day height. The early Holocene transgression 
of the sea resulted in large-scale submergence along 
the Queensland coastline (with erosion into the older 
Pleistocene deposits). 

There is ample geological evidence from many coastal 
centres testifying to the dynamic processes that have taken 
place (especially in Pleistocene and Holocene times). 
However, the vastness of the Queensland coastline and 
the sparseness of its population have resulted in scant and 
sometimes incomplete data records being available for 
large parts of the state. Nowhere is this more evident than 
in the historical records of tropical cyclone activity within 
the Queensland region. Similarly, for most of the coast our 
records of tides and wave conditions are generally less than 
30 years in duration (far too short to be used for reliable 

Figure 6.19  Holocene sea level variations for the past 
7000 radiocarbon years (after Fairbridge 1976) 
Source: BPA 1979
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The combination of storm surge with astronomical tide is 
known as storm tide. In the event of a cyclone impacting on the 
coast, storm tides present the greatest threat of loss of life. 

The Stern Report suggests that rising sea levels will demand 
heavy investment in  ood protection around ports and the 
export- and import-related activities concentrated in and 
around them. Stronger storm surges, winds and heavier 
rainfall already point to the requirement for stronger ships 
and sturdier offshore oil, gas and other installations. 

If, as the Stern Report suggests, increased frequency and 
height of storm surges could be a result of climate change, 
it is vital to continue monitoring such events to detect 
trends associated with climate change. Table 6.17 shows 
notable storm surges recorded in Queensland.

predictions of extreme events and future events beyond 
about 100 years, the design life of major infrastructure).

The Queensland Government has used a network of storm 
tide gauges along the Queensland coast to record sea level 
for around 25 years (Figure 6.20). Figure 6.21 shows sea 
level trends for a number of these locations. While Figure 
6.21 suggests that all sites show a positive trend (rise), 
it must be stressed that the period of observation is very 
short when estimating long-term sea level trends. Other 
organisations (most notably the National Tidal Centre) are 
conducting similar studies over longer periods, and they 
con  rm the present rising trend. At different locations, sea 
levels are rising (or falling) at different rates in response to 
different local contributing factors.

The plot for each site shows signi  cant short-term variations 
in the monthly and yearly averages. These short-term 
variations in water level can be attributed largely to 
astronomical causes and meteorological effects (wave set-up 
and storm surges) and they play an important role in shaping 
the modern coastline. Waves, storm surges, dune formation, 
vegetation growth and sediment supply by rivers are all 
directly related to these various effects (BPA 1979, 1984). 

Storm surge
The immediate impact of any sea level rise will be to 
increase the magnitude and frequency of extreme tides and 
levels of storm erosion, although the effects will vary greatly 
around the coast (Harvey 2002). Extreme tides can occur 
in the form of storm surges that are commonly associated 
with tropical cyclones (where the sea level rises above the 
normal level of the astronomical tide). Figure 6.22 presents 
a dramatic example of storm surge, showing a storm surge 
of 2.3 metres recorded at the EPA storm tide gauge at Clump 
Point during the passage of tropical cyclone Larry (a category 
4 cyclone as it crossed the coast) on 20 March 2006.

Figure 6.20  Location of selected EPA wave-recording sites (left) and storm tide gauge sites (right) in 2006 
Source: EPA
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Figure 6.21  Sea level trends at selected EPA storm tide gauge sites, 1975–2006
Source: EPA
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Cyclone activity
The history of any land is shaped by the climate that its 
inhabitants have to endure (BoM 1992). Tropical cyclones 
pose a perennial threat to coastal communities throughout 
Queensland. Most tropical cyclones that affect Queensland 
form either over the Coral Sea or over waters in the Gulf of 
Carpentaria. The greatest number of landfalls of tropical 
cyclones is in the Cairns region, with lesser peaks near 
Mackay and Maryborough on the east coast, and near 
Edward River on the east coast of the Gulf of Carpentaria. 
The lowest central pressure recorded in a Queensland 
tropical cyclone was 914 hectopascals (hPa) in the Bathurst 
Bay cyclone of 1899.

Accurate recording of cyclone activity has become 
available only since the introduction of satellite 
observations in the 1969–70 cyclone season. If we use 
only the events that have occurred since then, the period 
of the records is far too short to constitute a meaningful 
sample of tropical cyclones in the Queensland region 
(especially as it is generally accepted that the past 30 
years have been a relatively quiet meteorological period). 
By using only this abbreviated data set, we may be biasing 
the results towards the weaker end of cyclone activity.

Figure 6.23 shows a frequency plot of cyclone tracks for 
each 1-degree grid across the Queensland region, and 
the monthly occurrence of these events. The largest 
concentrations of cyclones occur in the Coral Sea (to the 
east of Cairns), and in the southern Gulf of Carpentaria 
(near Mornington Island). Figure 6.23 shows that the entire 
Queensland coastline is within the in  uence of cyclones. 
From the right-hand side of the plot, it is clear that most 
cyclones in Queensland occur in or around February.

The Queensland region experienced 367 cyclones in the 
period 1910–2006. Of these, 172 occurred at times when 
the SOI was less than or equal to zero, and 195 occurred 
when the SOI was greater than zero. 

Cyclone activity is clearly highest within the administrative 
boundary of the EPA’s Northern Region (between 10°S and 
22°S). One hundred and ninety cyclones passed through 
this region (about two cyclones each year). Eighty-seven 
cyclones passed within the EPA’s Central Region (one 
every 1.1 years), and 42 cyclones passed within the EPA’s 
Southern Region (one every 2.3 years). The vast majority of 
the 145 cyclones that did not pass into EPA administrative 
boundaries occurred in the Coral Sea. Of these, 69 occurred 
at times when the SOI was less than or equal to zero, and 
76 occurred when the SOI was greater than zero.

The above  gures include cyclones that may have passed 
through more than one region. Table 6.18 lists the occurrence 
of cyclones by category for all of Queensland, and the 
numbers of those cyclones that actually made landfall. 

Year Place Event Estimated 
central 

pressure 
(hPa)

Surge 
height

(m)

1884 Bowen ? 3.1

1887 Burketown ? 5.5

1896 Townsville Sigma ? >2.0

1899 Bathurst Bay Mahina 914 14.0

1918 Mackay 935 3.7

1918 Innisfail 928 >3.0

1920 Cairns 988 >1.5

1923 Albert River Douglas Mawson 974 >3.0

1934 Port Douglas 968 >1.8

1948 Bentinck Island 996 >3.7

1964 Edward River Dora 974 5.0?

1971 Inkerman Station Fiona 960 >4.0

1971 Townsville Althea 952 2.9

1971 Edward River Fiona 960 3.0

1972 Fraser Island Daisy 959 3.0?

1976 Burketown Ted 950 4.6?

1978 Weipa Peter 980 1.2

1987 Karumba Jason 970 2.0

1989 Ayr Aivu 935 3.2

1995 Karumba Warren 980 1.5

1996 Gilbert River Barry 950 >4.0?

1996 Weipa Ethel 980 1.2

1999 Mossman Rona 970 1.4

2000 Cairns Steve 977 1.0

2000 Townsville Tessi 988 1.1

2001 Karumba Abigail 975 1.4

2002 Karumba Bernie 985 1.3

2002 Weipa Craig 985 1.1

2006 Mourilyan Larry <950 1.3

2006 Clump Point Larry <950 2.3

2006 Cardwell Larry <950 1.8

? = value is unknown, unreliable or an estimate only. 
Source: EPA

Table 6.17  Notable storm surges (>1.0 m) recorded on the 
Queensland coast (adapted from Harper 1998)

Figure 6.22  Storm surge recorded at Clump Point during 
tropical cyclone Larry, 20 March 2006 
Source: EPA
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Category 0 1 2 3 4 5

No. of cyclones 28 179 72 67 18 3

Coast crossing 9 67 16 14 4 0

Source: EPA

Table 6.18  Queensland cyclones 1910–2006 by category
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It is interesting to note that two of the category 4 cyclones 
(at time of coast crossing) both occurred in 1918, while the 
other two (Ingrid and Larry) also occurred close together 
in time—in March 2005 and March 2006 respectively. 
Although this latter pairing (on its own) cannot be used to 
indicate a trend towards more frequent and more intense 
cyclones, the Stern Report asserts that hurricanes and other 
storms are likely to become more intense in a warmer, more 
energised world, as the water cycle intensi  es, but the 
report also says that changes to their location and overall 
numbers remain less certain (Stern 2006). 

The Stern Report goes on to say that there is growing 
evidence that the expected increases in hurricane severity 
are already occurring, above and beyond any natural 
decadal cycles. Recent work suggests that the frequency 
of very intense hurricanes (category 4 and 5) in the 
Atlantic Basin has doubled since the 1970s as a result 
of rising sea surface temperatures (Stern 2006). IPCC 
(2007) also suggests that it is likely that future tropical 
cyclones will become more intense, with higher peak wind 
speeds and more heavy precipitation associated with 
ongoing increases of tropical sea surface temperatures. 
These  ndings support earlier work by Nicholls et al. 
(2000). Applying this to the Queensland region,  gure 
6.24 presents time-series of cyclones with minimum 
central pressures higher than 990 hPa (‘weak’ cyclones), 
minimum central pressures between 970 hPa and 990 hPa 
(‘moderate’ cyclones), and minimum central pressures less 
than 970 hPa (‘intense’ cyclones). Nicholls et al. (2000) 
caution that most of the trends in the various indices of 
climate extremes investigated by them were relatively 
weak and lacked statistical signi  cance. Kossin et al. 
(2007) agree, noting that differences between best-track 
cyclone records highlight the potential for errors in future 
long-term trends.

Perhaps of less questionable signi  cance is the 
relationship between climate and the ENSO phenomenon. 
Queensland, like the rest of Australia, experiences marked 
climate  uctuations (Nicholls 1992). Nicholls suggests 
that these climate  uctuations are a result of ENSO, which 
is pervasive throughout Australia. He further suggests 
that much of Australia’s wildlife, vegetation and physical 
environment has adapted to these ENSO-related climatic 
 uctuations, implying that the phenomenon has been 

affecting Australia for far longer than the 200-year period 
of recorded documentary evidence.

For McGlone et al. (1992), a major component of 
climatic variability in the Australasian region is linked 
to  uctuations in the SOI. Changes in sea surface 
temperatures and pressure to the north of Australia, which 
accompany  uctuations in the SOI, have marked effects on 
the Australian monsoon and other aspects of the climate 
such as the frequency and strength of tropical cyclones. 
Using information about the SOI, and cyclones in the 
Queensland region, Figure 6.25 suggests that the long-
term trend in the SOI has been towards negative values (as 
shown in the plot by the red line).

Cayan and Webb (1992) observe that the origin point for 
tropical cyclones in the western United States appears to be 
shifting towards the pool of warmer water that tends to form 
off the west coast of Mexico during the El Niño conditions 
(  ndings that are supported in the Stern Report). They also 
note that Revell and Goulter (1986) reported a shifting in 
the point of origin for tropical cyclones in the South Paci  c. 
Revell and Goulter (1986) suggest that the pattern consists 
of a tendency for tropical cyclones to form further to the 
north and east when the SOI is negative than when it is 
positive. They go on to suggest that their study shows that 
a weak but de  nite statistical relationship exists between 

Figure 6.23  Concentration of cyclones in Queensland, 1910–2006
Source: BoM
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Figure 6.24  Trends in cyclone minimum central pressures, 1910–2006
Source: EPA
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SOI and the origin points of tropical cyclones in the South 
Paci  c. Endorsing this, Nicholls (1992) says tropical cyclones 
are more frequent around northern Australia during La Niña 
events than in El Niño times, when cyclone activity tends 
to shift eastwards from the eastern Australian coast to the 
central South Paci  c.

Using information about the SOI, and cyclones in the 
Queensland region,  gures 6.26 and 6.27 display origin 
points of cyclones during times when the SOI is less than 
zero and when it is greater than zero.

Wave climate
An equable climate makes Queensland’s coastal zone 
popular with both locals and tourists. Temperature and 
humidity lie largely in the human ‘comfort range’, hours of 
sunshine are high and rainfall is generally low. The climatic 
regime is also an important factor in determining the 
diversity and abundance of coastal wildlife. Queensland’s 
climate is conducive to supporting a diversity of marine 
life forms including temperature-sensitive, reef-building 
corals. However, severe climatic events can produce large 
waves that have the potential to cause major erosion 
damage to the exposed beaches in the coastal zone. They 
can also threaten the natural environment, properties and 
infrastructure along the coast.

In an attempt to better understand this threat, the 
Queensland Government has carried out a wave-
recording program for more than 30 years. Today, the EPA 
administers this program. Figure 6.20 shows the location 
of long-term wave-recording stations. Figure 6.28 shows 
wave height trends at some of these sites.

The plot in Figure 6.28 shows the variability of the trends 
in average monthly and annual wave heights at each site; 
it also shows signi  cant gaps resulting from data losses 
(which highlight the dif  culty inherent in collection of 
scienti  c information in the harsh marine environment). 
A more advanced method of recording wave data was 
progressively introduced to Queensland wave-recording 
sites throughout the 1990s, and this has had a marked 
effect on the percentage returns of data from each site 
(and thus on the trends for each site).

The largest individual wave recorded in Queensland was 
observed at the Brisbane wave station on Saturday 4 
March 2006. This wave, which measured 16.7 m, occurred 
as a result of a 998 hPa low located 135 km east-north-east 
of Cape Moreton (Figure 6.29). 

It must be stressed that this wave was recorded by the 
Brisbane wave buoy, moored in 80 m of water well off the 
coast, 10 km south-east of Point Lookout on Stradbroke Island. 
As waves travel into shallow water they begin to be affected 
by the seabed. At a certain depth (known as the break point) a 
wave will break, dissipating its energy and reducing its severity. 
Larger waves break further offshore because of the greater 
depth of water needed to sustain them. The water depth is 
affected by a number of factors including the state of the tide 
and the presence of storm surge.

Figure 6.27  Trend of origin of cyclones versus SOI, 
1910–2006 
Source: EPA
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Figure 6.28  Signi  cant wave height trends at selected EPA wave-recording sites, 1976–2006
Source: EPA
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The Bureau of Meteorology (1996) observes that the most 
common swell along the Queensland coast is from the 
south-east, generally arising from low pressure systems 
moving through the Tasman Sea or the south-east trade winds 
operating over the Coral Sea. It goes on to say that lows and 
tropical cyclones can generate large east or north-east swells, 
and during the summer and autumn the northern Gulf of 
Carpentaria is also subjected to strong north-west monsoons 
generating heavier north-west swells. Figure 6.28 clearly 
shows three distinctive wave climates existing in Queensland: 

• the high-energy southern coast (represented by the Brisbane 
site), which is dominated by larger swells from the Tasman 
Sea, and autumn and winter storms characterised by winds 
blowing over large expanses of deep water;

• the more tranquil waters inside the Barrier Reef 
(Townsville and Cairns sites), which are predominantly 
affected by trade winds and localised seas, but also by 
occasional tropical cyclones, characterised by winds 
blowing over short stretches of shallow water; and

• the Gulf of Carpentaria (Weipa site), which is also 
in  uenced by occasional tropical cyclones, characterised 
by winds blowing over short stretches of shallow water.

An intermediate region exists at the southern end of the Great 
Barrier Reef (from the coast near Bundaberg up to the Mackay 
wave monitoring site) where ocean swells from the south 
penetrate into the Reef lagoon before their energy is dissipated.

Pressure and condition
Sea level rise
As noted in the Stern Report, sea level rise will increase coastal 
 ooding, raise costs of coastal protection, lead to loss of 

wetlands and coastal erosion, and increase saltwater intrusion 
into surface water and groundwater (Stern 2006).

The report goes on to warn that warming in the 20th 
century has already committed the world to rising seas 
for many centuries to come. Further warming in the 21st 
century will increase this commitment. Rising sea levels 
will increase the amount of land lost and the number of 
people displaced due to permanent inundation, while the 
costs of building sea walls will rise by a power of two times 
their height (that is, Cost = Height²). Coastal areas are 
among the most densely populated areas in the world and 
support important ecosystems on which local communities 
depend. Critical infrastructure, including oil re  neries, 
nuclear power stations, port and industrial facilities, is 
often concentrated around coastlines. Rising sea levels will 
increase the risk of damage to coastal infrastructure and 
accelerate capital depreciation. Costs of  ood defences on 
the coast will rise, along with insurance premiums (Stern 
2006). The IPCC (2007) points out that anthropogenic 
warming and sea level rise would continue for centuries 
due to the time scales associated with climate processes 
and feedbacks even if greenhouse gas concentrations were 
to be stabilised.

It is argued that, although the Stern Report and the IPCC’s 
predictions are relevant for some parts of the world, in 
Queensland shoreline  uctuations as observed locally 
over recent decades have undoubtedly been occurring for 
several thousands of years. According to the BPA (1984), 
during this period Queensland beaches have remained 
intact largely because natural beach processes tend to 
maintain dynamically stable beach forms even when 
substantial movements occur. However, once development 
has occurred in areas that are within the zone of these 
natural  uctuations, erosion phases can present a real 
threat to property and improvements.

Additionally, the problems of long-term deterioration of 
beaches are highlighted during major storm and cyclone 
events. The combined effects of heavy wave action and 
high water levels normally result in severe erosion along 
those beaches with inadequate reserves of sand available 
in their dune systems (BPA 1984).

Figure 6.29  Largest wave recorded in Queensland, 
during east-coast low, 4 March 2006 
Source: EPA, BoM
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there will be a variation in wave set-up and hence water level 
along the coast, and a current will tend to  ow from regions of 
higher waves to regions of lower waves. A trend towards larger 
waves will thus affect longshore currents and the dynamics of 
beach systems. Wave direction is also important for long-
term beach stability, but it has not been mentioned in this 
report because of a lack of information on wave directions at 
Queensland wave-recording sites.

Response 
While there is no dispute that climate can and does change 
over time on scales of decades to thousands of years, it is 
acknowledged that climate is also subject to change as a 
result of human activity. The release of high concentrations 
of greenhouse gases by human activity is believed to 
be causing global warming, which may result in a rapid 
change in the Queensland climate and a change in sea 
level, with potentially severe consequences.

Although much scienti  c debate takes place about the 
types of responses that should be undertaken, it must be 
stressed very little that can be done to interfere with the 
larger climate processes affecting coastal variability such 
as ENSO. As Sharp (1992) explains, ENSO comprises a 
family of natural climatic processes, de  ned by events, 
that undoubtedly have bases in global and regional climate 
patterns and trends. ENSO frequency and intensities 
apparently also pass through longer distinguishable 
epochal changes. As Nicholls (1992) observes, the best-
known characteristic of ENSO is the tendency for rainfall 
anomalies to occur in many areas at about the same time. 
Thus, droughts in India, north China, Australia and parts 
of Africa and the Americas tend to occur during El Niño 
episodes (when the SOI is strongly negative). Above-average 
rainfalls over much of Australia accompany large positive 
SOI values (La Niña episodes).

A key response to something as pervasive as climate 
change (with respect to coastal variability) is to ensure that 
adequate ongoing monitoring programs are in place along 
the Queensland coastline to record changes, and to seek to 
distinguish between true trends and normal cyclic events. 
As McGlone et al. (1992) show, palaeoenvironmental records 
from Australasia show a drier and less variable climatic 
regime during the early Holocene than that of the present. 
From around 7000 BP effective moisture increased, and the 
most consistently warm and mild climates were experienced 
in Australia between 7000 and 4000 BP. From 5000 to 3000 
BP colder climates with drier summers became established 
in Australia, with evidence of drought,  re, erosion, and 
the spread of stress- and disturbance-tolerant vegetation 
indicating a change to more variable climates.

Cyclone activity
The results displayed in the plots above hint that cyclone 
activity may increase in the future. The Stern Report offers a 
dire prediction of possible consequences for Queensland. 
It cautions that damage to infrastructure from storms will 
increase substantially from only small increases in event 
intensity. It goes on to suggest that, by increasing the 
amount of energy available to fuel storms, climate change is 
likely to increase the intensity of storms (Stern 2006). 

Infrastructure damage costs will increase substantially with 
even small increases in sea temperatures because: (i) peak 
wind speeds of tropical storms are a strongly exponential 
function of temperature, increasing by about 15–20% for 
a 3°C increase in tropical sea surface temperatures; and 
(ii) damage costs go up by a power of three times the 
wind speed or more (that is, Cost = speed³). Storms and 
associated  ooding are already the most costly natural 
disasters today, accounting for almost 90% of the total 
losses from natural catastrophes in 2005.

This is a disturbing prospect, especially as the Queensland 
coastal strip is now developing rapidly. When tropical cyclone 
Larry struck Innisfail and surrounding areas on 20 March 
2006, it left an estimated insured loss of around $350–400 
million in its wake (Crompton 2006). According to Crompton, 
this is the largest tropical cyclone loss ever recorded in the 
Insurance Council of Australia Natural Disaster List.

Storm surge
The Queensland coastal zone has experienced large 
population growth. Apart from the pressure such growth 
places on the natural environment, large populations are 
now living in areas that are at most risk from the types 
of hazards discussed above. Many of these people have 
never experienced a severe weather event, and will place 
added pressure on emergency services. The discussion 
about the pressure caused by increased and more intense 
cyclone activity applies equally to storm surge, as it is 
argued that more intense cyclones could produce greater 
storm surges (as shown in the USA by hurricane Katrina).

As well as increasing the risk of damage to coastal 
infrastructure, larger storm surges could overwhelm and 
remove natural coastal defences and engulf coastal wetlands.

Wave climate
Although there is no evidence of changing wave climates, 
this is more a consequence of limited data sets than 
a result of observed trends. It is argued, however, 
that increased or changed wave climates will have a 
great impact on the dynamics and the shaping of the 
Queensland coastline. 

Increased wave heights will in turn lead to an increased wave 
set-up, which is important to beach behaviour by providing 
a mechanism for generating longshore currents. The BPA 
(1984) notes that as waves approach the beach, the seabed 
topography and the shoreline shape may spread the energy 
of the waves, resulting in a variation along the coast in the 
incoming wave height. The wave set-up is dependent on the 
wave height; therefore when variation in wave height occurs 
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Introduction

‘Biodiversity’ refers to all living organisms on earth and the 
ecological systems where they live. It can be explained at four 
different levels: landscape, ecosystem, species and genome. 
Biodiversity is very important for all life and provides humans 
with many economic, social and physical bene  ts (also called 
‘ecosystem services’, EPA 2006, page 1).

Queensland includes parts of 19 biogeographical 
regions, encompassing rich biodiversity and many 
unique attributes. The state has a large and unique 
range of species and ecosystems and many remain to be 
discovered. Almost half the species living here are found 
nowhere else in the world. More native plants and animals 
live in Queensland than in any other state in Australia. For 
example, there are over 8000 species of  owering plants, 
gymnosperms and ferns in Queensland. The state is home 
to 80% of Australia’s native birds (594 species), 70% of 
its native mammals (210 species), and just over half of its 
native reptiles (429) and frogs (114). This rich and unique 
biodiversity is the result of the long isolation of Australia’s 
east coast from other continents.

Biodiversity loss and decline in Queensland is continuing. 
Knowledge of the state’s biodiversity is improving for some 
species and ecosystems, but for many species little or 
nothing is known. New species are still being discovered, 
with over 50 previously unknown plant species being 
described every year.

The major pressures on the state’s biodiversity include 
the loss, modi  cation, degradation and fragmentation 
of native habitat, competition from introduced plant and 
animal species, and climate change. The rate of habitat 
loss has risen during the past decade, although vegetation 
clearing has declined since 2000 when the Vegetation 
Management Act 1999 was introduced. The cessation 
of broadscale clearing of remnant vegetation at the 
end of 2006 has decreased this threat to Queensland’s 
biodiversity. The condition of habitat and other pressures 
on biodiversity, such as altered  re regimes, grazing 
pressure and climate change, are areas that require much 
more research.

Cania Gorge National Park
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The number of rare and threatened species has 
increased slightly with improved knowledge of the state’s 
biodiversity. There has been a decline in the number of 
species that are presumed extinct with two species being 
rediscovered. The EPA is currently conducting an extensive 
review of listed and other species of conservation 
signi  cance. The provisions of the Vegetation Management 
Act provide for the declaration of areas of essential habitat. 
This provides protection for threatened species habitat 
contained within remnant vegetation, and is based on 
modelled and voucher-backed information for all species 
listed under the Nature Conservation Act 1992.

Queensland has a special responsibility for biodiversity 
conservation and management given it is one of the 
most biologically diverse places on earth. About 4.6% 
of Queensland is contained within formal conservation 
reserves. The formal reserve system is being 
complemented by signi  cant off-reserve conservation 
areas, including nature refuges, land for wildlife, and 
acquisitions of reserves by local government and non-
government organisations. In 2006, the total area in nature 
refuges was 590 000 ha.

Maintaining biodiversity requires access to good 
knowledge and information, so the State Government has 
developed various programs and databases to provide 
such resources. The Queensland Herbarium is currently 
mapping the state’s regional ecosystems. Other EPA 
programs and databases include the vegetation site 
database CORVEG, the Regional Ecosystem Description 
Database (REDD), Biodiversity Planning Assessments, 
Wildlife Online and WildNet.

Although the knowledge base about species and 
ecological communities in Queensland is growing, further 
research is needed into the species that exist, their 
ecology, biology and appropriate management strategies 
to sustain them.

Since the last two reporting periods, there have been 
some changes to the biodiversity chapter. In this report, 
the chapter covers only two issues—habitat protection and 
species protection, both of which have been tracked over 
previous policy cycles. Habitat protection will cover  ve 
indicators: native vegetation and extent, native vegetation 
and condition, terrestrial and protected areas,  re regimes, 
and areas revegetated. Species protection will cover four 
indicators: extent of endangered, vulnerable and near-
threatened species, extent of endangered and vulnerable 
regional ecosystems, populations of selected species, and 
recovery plans.

In contrast to previous editions, in this report the section on 
introduced species has been moved to a separate chapter, 
Invasive plants and animals. This change highlights the 
signi  cance of invasive plants and animals and will increase 
awareness of biosecurity issues in Queensland.

Reference
EPA 2006, Ecosystem Services—How Protecting the 
Environment Pays, EPA Futures Series (Number 06–1), 
Occasional Paper, Environmental Protection Agency, Brisbane.
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Key findings
• The major pressures on Queensland’s biodiversity induced 

by human settlement and land use continue to be the loss, 
degradation and fragmentation of native habitat.

• While most of Queensland has relatively continuous 
native vegetation cover (82% remnant native vegetation 
in 2003), more fertile landscapes in wetter parts of the 
state have been reduced to less than 30% of native 
vegetation cover.

• Clearing has been expanding into semi-arid areas in 
recent years.

• The rate of clearing has risen during the past decade, 
although there was a decline in clearing associated with 
the introduction of the Vegetation Management Act 1999.

• The cessation of broadscale clearing of remnant 
vegetation at the end of 2006 will lead to a further 
reduction in the rate of loss of native vegetation.

• Habitat condition and the extent of other pressures on 
biodiversity, such as altered  re regimes and grazing 
pressure in remnant ecosystems, are not as readily 
reported on as loss of habitat.

• The condition of regional ecosystems in bioregions 
subject to little or no clearing has declined.

• The recent development of biodiversity assessment 
and planning tools to prioritise actions, and the 
implementation of on-ground revegetation and 
rehabilitation works, are dealing with some of the 
declines in vegetation condition.

• About 4.6% of Queensland is contained within formal 
conservation reserves.

• Given its modest extent, the reserve network performs well 
for comprehensiveness if measured by representation of 
regional ecosystems, but poorly for adequacy if based on a 
widely used target of 15% of the state.

• Many off-reserve conservation initiatives have gathered 
momentum since 2001.

Habitat 
protection

Indicator Status of indicator

Native vegetation 
extent

•  Most of Queensland has relatively continuous 
native vegetation (82% remnant native 
vegetation in 2003).  [  ]

•  More fertile landscapes in wetter parts of the 
state have been reduced to less than 30% of 
native vegetation cover.  [  ]

Native vegetation 
condition 

•  Condition of native vegetation is variable—
re  ected in the variation in biodiversity 
status across the bioregions. Intact areas 
tend to be in better condition  [  ]  than 
fragmented areas.  [  ]

•  Depletion of regional ecosystems due to 
clearing and modi  cation is the primary 
contributor to the high proportion of 
endangered and of-concern regional 
ecosystems in the New England Tableland, 
Southeast Queensland and Brigalow Belt 
bioregions, and in parts of the Wet Tropics, 
Mulga Lands and Central Queensland Coast 
bioregions.  [  ]

Terrestrial protected 
areas

Represent about 4.6% of Queensland. 
They perform well for the criterion 
comprehensiveness, as measured using 
regional ecosystems, but poorly for adequacy, 
based upon a widely used target of 15% of the 
state.  [  ]

Fire regimes Fire regimes were stable over the reporting 
period and the total area burnt ranged from 
3.7 million hectares to 10.6 million hectares.

Area revegetated •  Substantial areas of new woody regrowth 
have been observed in some bioregions 
such as the Brigalow Belt and Southeast 
Queensland.

•  The revegetated areas are often not like the 
communities that existed before clearing.

•  In Southeast Queensland the revegetation 
processes are producing a net gain in 
vegetation extent.  [  ]

•  In most regions, the total area of regrowth 
is very small compared to the amount of 
clearing.  [  ]
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Importance
Native vegetation extent
Loss of native vegetation is closely associated with impacts 
on biodiversity through the depletion and modi  cation of 
habitat and the decline in conservation status of species 
and ecosystems. Vegetation loss is taken here to include 
both the removal by clearing of woody species in natural 
ecosystems and the loss and modi  cation of non-woody 
natural ecosystems, such as grassland and shrubland.

Quantifying the extent to which all individual taxa have 
declined and may continue to decline due to clearing 
and modi  cation of habitat is possible for taxa that are 
identi  ed as being a priority for conservation. For other 
taxa, vegetation or regional ecosystems provide a surrogate 
for describing the pressure from clearing and modi  cation 
because these data are available for most of the state. 
There is limited information available for individual species, 
particularly those that are common. Therefore, reporting 
on the extent by regional ecosystems and vegetation has 
been used to de  ne the extent to which clearing and habitat 
modi  cation are affecting biodiversity. 

The shorter-term impacts of clearing on plants and 
animals at any site range from the total loss of species 
experienced in the conversion of native vegetation to 
cultivation, improved pasture or urban use to the reduction 
in species richness and diversity experienced when woody 
vegetation is converted to native pasture. The cumulative 
and longer-term impacts of clearing also need to be taken 
into account. Clearing across the landscape isolates 
populations, reduces the size of populations, favours 
certain species over others and increases the opportunities 
for invasive taxa to displace native species. For long-lived 
taxa such as birds, there is a time lag between loss of 
habitat and consequent loss of species, a process that has 
been referred to as ‘extinction debt’.

Loss of vegetation is not uniform but varies across 
regions and ecosystem types. Therefore, the proportion 
of each subregion covered by remnant vegetation and the 
proportion of each ecosystem remaining compared to its 
pre-clearing extent that are reported here are key inputs 
to determining priorities for planning and management 
actions and are useful indicators of the impacts of 
vegetation extent on biodiversity.

Endangered and of concern regional ecosystems contain 
particular combinations of plant and animal species 
associated with distinctive geology, landform, soils and 
climate features, and these combinations are at risk of 
disappearing from the landscape if clearing continues. 
Some taxa, especially plants with restricted distributions, 
are at risk of extinction if clearing continues. These 
ecosystems are also often on lands highly suited to 
agricultural production.

Area revegetated
Increases in native vegetation extent occur through 
revegetation. Habitat restoration for nature conservation 
has occurred primarily through revegetation programs 
undertaken by community groups, but also occurs through 
natural regeneration and regrowth of previously cleared 
areas on agricultural lands. While revegetation offsets 
the decrease in extent of vegetation through clearing, the 
replacement vegetation, whether natural regeneration or 
planted trees, is often unlike the communities that were 
previously cleared.

Native vegetation condition
Reporting on the extent of vegetation gives no indication 
of its condition. While some ecosystems have extensive 
areas remaining, they may have been extensively modi  ed 
by pressures such as grazing,  re and changes in climate, 
which cause signi  cant modi  cation to structure, 
composition and habitat value. Condition information 
is required to understand the ability of remaining native 
vegetation to provide habitat for native plants and animals 

at local site and landscape scales. Reporting on the 
condition of vegetation is imperative to our understanding 
of the biodiversity in those areas. The condition of 
vegetation contributes to identi  cation of priority issues 
and areas relevant to natural resource managers, including 
responses to speci  c interventions and overall trends.

In this report the biodiversity status of regional ecosystems 
(EPA 2005) is used to provide an indicator of condition. 
This status is based on an assessment of the condition 
of remnant vegetation in addition to the pre-clearing and 
remnant extent of a regional ecosystem.

Fire regimes
Fire has played an important role in shaping much of 
Australia’s landscapes and the composition of the fauna 
and  ora within them. Manipulating  re to create or 
protect desirable landscape features and habitats has 
become a matter of primary importance at all levels of 
land management. Therefore,  re regime is an important 
indicator of vegetation condition and associated 
biodiversity.

Photo: Laurence Knight
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Terrestrial protected areas
The reserve system is considered the cornerstone of an 
integrated strategy to conserve nature, including biological 
diversity. The reserve system aalso makes signi  cant 
contributions to preservation of cultural heritage, local, 
regional and national economies and the wellbeing 
of society.

Formal reserves established under the Nature Conservation 
Act 1992 and managed by the Queensland Parks and 
Wildlife Service (QPWS) have traditionally accounted 
for much of the land in Queensland that is dedicated to 
nature conservation. Complementary measures, including 
land acquisition by local government and private nature 
conservation organisations, and cooperative programs 
involving landholders, are of increasing importance. 
The latter includes nature refuges under the Nature 
Conservation Act 1992 and declarations under the 
Vegetation Management Act 2004.

Regional ecosystems are used as the primary planning 
surrogate to assess the adequacy, comprehensiveness and 
representativeness of the terrestrial conservation estate. 
Comprehensiveness is measured by the percentage of the total 
number of regional ecosystems present in the reserve system. 
Adequacy is measured by the proportion of each regional 
ecosystem that has more than 15% of its total area reserved.

Pressure and condition
Native vegetation extent
Table 7.1 shows that the rate of clearing of woody 
vegetation in Queensland, as measured by the Statewide 
Landcover and Trees Study (SLATS), has varied over the 
past decade. This rate increased during the 1990s in the 
lead-up to the introduction in September 2000 of the 
Vegetation Management Act 1999, after which there was a 
substantial decline followed by a slow increase. There was 
a signi  cant decline in the following year.

Table 7.2 shows the extent of clearing of remnant 
vegetation and the total area of remnant vegetation across 
the state’s bioregions over the period 1997–2003. These 
 gures show a similar trend to the clearing of woody 

vegetation, although the  gures are different because 
remnant vegetation includes non-woody vegetation 
such as grasslands, open-shrublands and some open-
woodlands that are not included in the  gures in Table 7.1.

Clearing of vegetation has been much more widespread 
across the east and south of the state, where three 
bioregions—Brigalow Belt, Southeast Queensland and 
New England Tableland—have lost over 50% of their native 
vegetation. Some areas within the Wet Tropics, Mulga 
Lands and Central Queensland Coast bioregions have also 
been extensively cleared. 

The bioregions with the greatest rates of clearing over the 
period 1997–2003 are the Desert Uplands, Brigalow Belt, 
Mulga Lands and New England Tableland. However, Central 
Queensland Coast (which had lost a substantial proportion 
of vegetation before 1997) and Southeast Queensland 
also continued to lose vegetation as a result of clearing. 
The lowest rates of clearing have occurred in bioregions in 
the state’s west, north-west and far north, the exception 
being the Mitchell Grass Downs, where gidgee-dominated 
ecosystems are being selectively cleared.

Comparison between the periods 1997–99 (discussed in 
the last report) and 1999–2003, the most recent interval 
for which data are available, indicates that clearing rates 
for both woody and remnant vegetation decreased in the 
period 2000–01. This coincided with the September 2000 
introduction of the Vegetation Management Act 1999. 
Since that time there has been an increase in clearing 
although the 2001–03 rates were generally lower than the 
pre-2000 rates.

Subregions de  ned within each bioregion provide a  ner 
scale of resolution for analysing landscape distribution 
and the environmental impacts of past and present land 
uses. Figure 7.1 shows the subregions in central and 
southern Queensland where remnant vegetation has fallen 
below 30%, a  gure that is widely used as a minimum 
threshold for habitat retention. In contrast to these areas, 
western, north-western and far northern parts of the state 
have experienced negligible levels of clearing.

Interval Clearing per year

Hectares Percentage of 
Queensland

1991–95 289 000 0.17

1995–97 340 000 0.20

1997–99 425 000 0.26

1999–2000 757 000 0.46

2000–01 380 000 0.23

2001–02 498 000 0.29

2002–03 554 000 0.33

2003–04 482 000 0.28

Source: DNRM 2006, Table 3

Table 7.1  Loss of woody vegetation in Queensland 1991–2004
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Figure 7.1  2003 remnant vegetation in subregions in Queensland
Source: Accad et al. 2006, Figure 7

Remnant vegetation as a 
percentage of pre-clearing extent
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Table 7.3 presents data showing the loss from clearing for 
broad vegetation types. Until 2003, the broad vegetation 
types with the greatest loss in terms of their pre-clearing 
area were rainforests and vine thickets; subtropical 
woodlands such as poplar box, narrow-leaved and silver-
leaved ironbark, mountain coolibah and cypress pine 
woodlands; and brigalow and gidgee. Historically, brigalow 
has experienced greater rates of clearing than gidgee, a 
species of semi-arid areas. However, the rate of clearing 
of gidgee has been increasing as clearing gradually moves 
into drier environments. During the period 2001–03 
mulga woodlands and eucalypt woodlands continued to 
experience the highest rate of clearing in the state.

Table 7.4 shows the extent of clearing in relation to the 
Vegetation Management Act status of regional ecosystems 
in bioregions where regional ecosystem mapping has been 
completed or is in progress (Accad et al. 2006).

In bioregions where regional ecosystem mapping has 
been completed, 2% of the clearing in the period 2001–03 
occurred in endangered regional ecosystems and 13% in 
those with an of-concern status. This is a further reduction 
in the level of clearing in these ecosystems from the 
previous two reporting periods when 34–54% of the total 
clearing occurred within these ecosystems.

Bioregion Bioregion area 
(ha)

Percentage 
of bioregion 

remnant 2003

Area cleared
(ha/year) 
1997–99 

Area cleared 
(ha/year) 

1999–2000 

Area cleared 
(ha/year) 
2000–01

Area cleared 
(ha/year) 
2001–03 

Northwest Highlands 7 232 970 99.4 3 380 920 0 510

Gulf Plains 21 911 140 99.3 3 690 3 710 3 390 3 200

Cape York Peninsula 12 152 050 99.0 1 050 2 270 1 260 540

Mitchell Grass Downs 24 224 420 94.3 25 450 57 130 11 870 12 860

Channel Country 23 344 850 99.7 550 1 550 2 3 920

Mulga Lands 18 584 100 78.0 75 710 179 710 64 730 200 490

Wet Tropics 1 998 980 76.6 NA 740 370 260

Central Queensland Coast 1 462 970 69.9 1 970 2 970 1 080 760

Einasleigh Uplands 11 718 580 97.8 2 950 5 060 2 880 1 380

Desert Uplands 6 885 340 83.7 49 180 76 450 63 230 47 530

Brigalow Belt 36 500 440 42.3 239 360 290 160 96 950 86 420

Southeast Queensland 6 203 910 44.1 6 250 9 700 3 200 3 550

New England Tableland 774 760 32.9 1 990 1 810 206 490

Queensland 172 994 530 80.8 411 520 632 180 249 080 361 900

NA = not available
Source: Accad et al. 2006, Table 8. Area column totals may have discrepancies due to rounding to nearest 10 ha during calculations.

Table 7.2  Clearing of remnant vegetation in Queensland’s terrestrial bioregions

Broad vegetation type Pre-clearing 
area (ha)

Area cleared 
2001–03 (ha)

Remnant 2003 
area (ha)

Remnant 2003 
area (% of 

pre-clearing) 

Rainforests, scrubs 3 567 250 1 570 2 078 130 58

Wet eucalypt open forests 477 600 540 340 930 71

Eucalypt woodlands to open forests 31 507 830 34 630 26 222 460 83

Eucalypt open forests to woodlands on  oodplains 10 810 550 19 340 7 906 410 73

Eucalypt dry woodlands on depositional plains 22 573 730 222 450 14 352 960 64

Eucalypt low open woodlands, usually with spinifex understorey 9 384 670 4 840 9 288 010 99

Callitris woodland 1 170 770 9 340 804 280 69

Melaleuca low open woodland on depositional plains 9 228 090 8 350 8 458 170 92

Acacia aneura dominated open forests, woodlands and shrublands 12 965 970 294 950 10 849 110 84

Other Acacia dominated open forests, woodlands and shrublands 26 622 540 111 720 16 153 130 61

Other non-eucalypt coastal communities or heaths 1 494 170 620 1 417 800 95

Tussock grasslands, forblands 33 691 140 11 000 32 291 220 96

Hummock grasslands 4 436 400 4 970 4 417 070 100

Wetlands (swamps, lakes) 3 764 900 2 660 3 563 630 95

Mangroves and saltmarshes 1 298 920 60 1 266 410 97

Total 172 994 530 727 030 139 409 700 81

Source: Accad et al. 2006, and Queensland Herbarium, unpublished data. Area column totals may have discrepancies due to 
rounding to nearest 10 ha during calculations.

Table 7.3  Pre-clearing, clearing 2001–03 and remnant in 2003 across broad vegetation types
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Area revegetated
Table 7.5 shows the area of new woody regrowth recorded 
over the period 1997–99 by bioregion. These  gures were 
derived from remote sensing. For some bioregions, such 
as the Brigalow Belt and Southeast Queensland, there 
are substantial areas of regrowth, although even in these 
regions the total area of regrowth is very small compared to 
the amount of clearing (cf. Table 7.1). 

The remote sensing used to map areas of regrowth cannot 
establish the purpose, extent, structural complexity, or 
dominant species of revegetated areas (Kuhnell et al. 
1998). The remote sensing techniques do not discriminate 
well between areas of vigorous regrowth and green pasture 
(DNR 2000). Recently developed techniques will enable 
reporting on areas of regrowth and compare these areas 
with revegetation and restoration projects. SLATS intends 
to update these  gures with reports on longer-term trends 
in regrowth and woodland thickening and thinning, while 
the EPA will monitor progress of vegetation from non-
remnant to remnant status.

Native vegetation condition
Table 7.6 shows the proportion, in 2003, of each bioregion 
that is remnant vegetation and the proportion of regional 
ecosystems with a biodiversity status of endangered, of 
concern and not of concern. While 82% of the state had 
then been mapped by the Queensland Herbarium as 
remnant native vegetation, there was a large variation in 
the condition of remaining vegetation, which is re  ected 
in the variation in biodiversity status across the bioregions.

Depletion of regional ecosystems due to clearing and 
modi  cation is the primary contributor to the high 
proportion of endangered and of-concern regional 
ecosystems in the New England Tableland, Southeast 
Queensland and Brigalow Belt, and in parts of the Wet 
Tropics, Mulga Lands and Central Queensland Coast. In 
other bioregions, the decline in condition of regional 
ecosystems has been the primary cause of their of-concern 
status. Their condition has declined because of weeds, 
modi  cation to  oristic and structural composition due 
to trampling and grazing by domestic and feral animals, 
scalding and topsoil loss due to total grazing pressure, 
and changes in hydrology arising from bunding, dams and 
groundwater extraction.

Bioregion Endangered Of 
concern

Not of 
concern

Total

Northwest Highlands 0 0 510 510

Gulf Plains 0 4 3 200 3 200

Cape York Peninsula 0 100 440 540

Mitchell Grass 
Downs 0 1 860 11 000 12 860

Channel Country 0 0 3 920 3 920

Mulga Lands 1 120 17 500 181 870 200 490

Wet Tropics 30 60 170 260

Central Queensland 
Coast 50 340 370 760

Einasleigh Uplands 0 30 1 350 1 380

Desert Uplands 500 970 46 060 47 530

Brigalow Belt 5 070 24 120 57 230 86 420

Southeast 
Queensland 390 760 2 380 3 550

New England 
Tableland 40 330 120 490

Total 7 200 46 070 305 700 361 890

Source: Accad et al. 2006, and Queensland Herbarium, 
unpublished data. Area totals may have discrepancies due 
to rounding to nearest 10 ha during calculations.

Table 7.4  Clearing (ha/year) in 2001–03 across regional 
ecosystems with a Vegetation Management Act status of 
endangered, of concern and not of concern 

Biogeographic 
region

Brigalow 
Belt

Channel 
Country

Central 
Mackay 
Coast

Cape York 
Peninsula

Desert 
Uplands

Einasleigh 
Uplands

Gulf Plains

Area (km²) of new 
woody regrowth 46.43 0.00 1.55 0.29 0.56 1.87 0.04

Biogeographic 
region

Mitchell Grass 
Downs

Mulga Lands Northern 
New England 

Tableland

North West 
Highlands

Southeast 
Queensland

Wet Tropics

Area (km²) of new 
woody regrowth 1.76 4.33 0.06 0.00 38.53 1.08

Source: DNR 2000, Table 9, page 24

Table 7.5  Rate of new woody regrowth change (km²/year), detected using satellite imagery for the period 1997–99 by 
biogeographic region

Photo: Laurence Knight
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Fire regimes
The total area burnt across Queensland per year is shown 
in Table 7.7. Burning falls into two classes, wild  re and 
planned use of  re. The latter includes:

• grazing production purposes, principally for promotion 
of green herbage (and also, to an extent, for the control 
of woody regrowth that competes with pasture);

• hazard- or fuel-reduction burning, especially around 
urban areas;

• ecological burning to maintain  re-dependent plant and 
animal communities.

Much of Queensland receives a higher proportion of rainfall 
in the warmer part of the year and burning occurs mainly in 
the late winter–spring period when understorey vegetation, 
especially grass, is dry. However, there are limited data to 
explain the extent to which  re is an issue for biodiversity 
because of adverse impacts associated with frequency 
(too frequent or too infrequent) and intensity.

Terrestrial protected areas
Terrestrial protected areas cover 4.6% of Queensland and a 
wide range of different landscapes and regional ecosystems. 
Much of the country that is incorporated into protected 
areas has been selected because the native vegetation 
and associated biodiversity remain in good condition. 
Management planning aims to identify the inputs that will 
be required to maintain and enhance vegetation condition, 
including use of  re, control of pests and limiting impacts 
of visitors. QPWS collates data on planned use of  re, 
especially ecological burning (Table 7.8) as well as wild  re 
occurrences across the protected area estate. Ecological 
burning has been constrained in the past few years by very 
dry weather conditions across much of the state at the 
optimal time of burning. A larger total area has been burnt in 
preceding years.

Bioregion Percentage 
of bioregion 

remnant Percentage 
of regional 
ecosystems 
in bioregion 

Percentage 
of total 

remnant in 
bioregion

Percentage of 
regional ecosystems 

in bioregion

Percentage 
of total 

remnant in 
bioregion

Percentage 
of regional 
ecosystems 
in bioregion

Percentage 
of total 

remnant in 
bioregion

Northwest Highlands 99.4 7.0 NA 46.5 NA 46.5 NA

Gulf Plains 99.3 3.6 NA 38.1 NA 58.3 NA

Cape York Peninsula 99.0 2.7 NA 42.8 NA 54.5 NA

Mitchell Grass Downs 94.3 1.9 NA 18.5 NA 79.6 NA

Channel Country 99.7 3.6 NA 5.4 NA 91.1 NA

Mulga Lands 78.0 9.2 1 35.4 26 55.4 73

Wet Tropics 76.6 42.7 15 47.0 20 10.3 65

Central Queensland 69.9 29.3 7 50.7 19 20.0 74

Einasleigh Uplands 97.8 0.7 0.1 40.8 9 58.5 91

Desert Uplands 83.7 20.8 1 39.0 15 40.3 83

Brigalow Belt 42.3 23.3 4 35.5 25 41.3 71

Southeast Queensland 44.1 17.2 7 51.7 21 31.1 73

New England Tableland 32.9 60.0 13 24.0 73 16.0 14

NA = not available
Source: Accad et al. 2006, and Queensland Herbarium, unpublished data

Table 7.6  Proportion in 2003 of each bioregion that is remnant vegetation, and proportion of regional ecosystems with a 
biodiversity status of endangered, of concern and not of concern

Year Total area burnt in Qld (ha)

2003 7 570 000

2004 10 570 000

2005 3 670 000

Source: Western Australia Department of Land Information—
Satellite Remote Sensing Services. The data are derived from 
NOAA AVHRR 1-km resolution satellite imagery and areas of 
less than 4 km² that are burnt by  re are not mapped.

Table 7.7  Total area burnt across Queensland per year  
2003–05

Year* Total area of ecological burning undertaken 
by QPWS (ha) 

2004 284 000

2005 220 400

2006** 376 300

*Year: statistics are collated for the period 1 March to 28 February of 
the following year.
**Figure for 2006 is for period 1 March to 31 October only.
Source: QPWS, October 2006

Table 7.8  Total area of ecological burning on EPA estate 
2004–06

Endangered Of concern Not of concern



Bi
od

iv
er

si
ty

247State of the Environment Queensland 2007

H
ab

it
at

 p
ro

te
ct

io
n

Response
Vegetation extent
The Vegetation Management Act 1999 regulates the 
clearing of vegetation in a way that conserves remnant 
regional ecosystems, prevents the loss of biodiversity and 
maintains ecological processes. While the introduction 
of the Act has been associated with a decrease in overall 
clearing rates, amendments to the Act were introduced in 
2004 in response to concerns about the rate of clearing of 
native vegetation in Queensland and related greenhouse 
gas emissions. Those amendments phased out broadscale 
clearing of remnant vegetation on 31 December 2006.

Other forms of clearing for which applicants can apply 
are limited to certain ongoing purposes including 
encroachment, fodder harvesting, public safety, 
construction of necessary infrastructure, state signi  cant 
projects, extractive industry and thinning. Clearing 
applications are assessed by the Department of Natural 
Resources and Water (DNRW) against regional vegetation 
management codes. The codes contain performance 
requirements that set out required outcomes of clearing 
that must meet the purpose of the Vegetation Management 
Act. These codes also provide additional protection for 
endangered and of-concern regional ecosystems. Some 
local governments, particularly in more populated parts of 
the state such as Brisbane, Gold Coast and parts of the Wet 
Tropics, have implemented local laws to protect vegetation 
and habitats in addition to those protected under the 
Vegetation Management Act.

The retention of remnant vegetation has positive 
environmental bene  ts—such as the preservation of 
Queensland’s unique biodiversity, prevention of salinity on 
productive agricultural lands, erosion control, maintenance 
of water quality and reduction of greenhouse gas emissions.

Implementation of the second phase of the Natural Heritage 
Trust (NHT2) and the National Action Plan for Salinity 
and Water Quality (NAPSWQ) is under way. There are 
12 incorporated community-based regional NRM bodies 
across the state. Two other regions, Torres Strait and Cape 
York, have interim arrangements. With support from the 
State Government, these regional bodies have developed 
accredited regional Natural Resource Management (NRM) 
plans and investment strategies. Biodiversity conservation is 
a key component of these plans and investment strategies.

Area revegetated
As indicated in the previous section on pressure and 
condition, natural regeneration resulting in woody 
regrowth occurs within many regional ecosystems that 
have been cleared in the past. Activities that purposely 
provide for revegetation based on natural regeneration 
or replanting are undertaken through the NHT and non-
government organisations and community groups. Since 
2002, funds from the National Action Plan for Salinity and 
Water Quality, NHT and the National Landcare Program 
have been used to rehabilitate, regenerate and restore 
around 517 600 ha across Queensland.

Native vegetation condition
In addition to revegetation work (see above), Queensland’s 
NHT has fostered improved management and, therefore, 
condition of remnant vegetation, as well as providing 
associated education, information exchange and extension 
efforts. In all, over 84 000 ha of remnants have been 
protected by on-ground works (such as fencing).

The EPA has developed a methodology to assess condition 
of native vegetation. The BioCondition assessment tool kit 
provides a framework that provides a measure of how well 
a terrestrial ecosystem is functioning for the maintenance 
of biodiversity values (Eyre et al. 2006). This will enable 
vegetation condition to be assessed and monitored for a 
variety of purposes including the administration of land-
management legislation such as the Nature Conservation 
Act 1992, Land Act 1994, Environmental Protection Act 1994, 
Coastal Protection and Management Act 1995 and Vegetation 
Management Act 1999. There are likely to be substantial 
impacts on vegetation condition due to direct and indirect 
(through effects on  re, drought etc.) impacts of climate 
change in the future. Predicting these impacts and developing 
appropriate management responses is a major challenge.

Assessing and mapping 
biodiversity values
Biodiversity Planning Assessments (BPAs) are undertaken 
by the EPA. They deliver information about biodiversity 
based upon standardised criteria and decision rules 
(EPA 2002). The mapped output indicates parts of the 
landscape important for maintaining ecological function, 
high-quality and restricted habitats and areas that support 
species of special conservation interest. BPAs have been 
completed for bioregions in the eastern and southern half 
of Queensland (Figure 7.2) that lie within the ‘intensive use 
zone’. The program will eventually cover all of the state.

The information in BPAs is released for general use. It 
has been used in statutory regional planning (Southeast 
Queensland Regional Plan 2005–26) and as a point of 
reference in the assessment of ballot applications as 
part of the phasing-out of broadscale clearing under the 
Vegetation Management Act. BPAs are regularly used to 
determine ways in which environmental impacts can be 
minimised within major infrastructure and development 
projects, and to assist with prioritising conservation 
actions within the EPA, as well as in natural resource 
management and local government initiatives.
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Figure 7.2  Bioregions covered by completed or in-progress BPAs
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Fire regimes
Adopting appropriate  re regimes is likely to be an effective 
way to manage biodiversity within much of Queensland. 
Fire management guidelines are being prepared for regional 
ecosystems across the state (EPA 2005). The guidelines 
for regional ecosystems are presented from an ecological 
perspective, designed to enhance biodiversity. The best 
available published and expert information has been used 
in formulating these guidelines. Fire guidelines have been 
prepared for Cape York Peninsula, Central Queensland 
Coast, New England Tableland, North West Highlands and 
parts of the Southeast Queensland bioregion, and are 
currently being compiled for other parts of the state. Future 
responses will need to consider the impacts of climate 
change scenarios on  re regime and its associated impacts 
on biodiversity habitat. 

Terrestrial protected areas
Table 7.9 presents information on the total area, and the 
number, proportion and extent, of regional ecosystems in 
conservation reserves, by bioregion. In June 2005, a total 
area of 8 055 838 ha, or 4.6% of terrestrial Queensland, 
was contained in protected areas under the Nature 
Conservation Act. The proportion of bioregions in reserves 

ranges from 1.4% of the Mitchell Grass Downs to 13% of 
Cape York Peninsula and Southeast Queensland, and 
42% of the Wet Tropics. The total area reserved in 2005 
represents an increase of 0.71% of Queensland, compared 
with 1997 (Table 7.9), which equates to 1 280 500 ha.

The recent increases in the reserve network have mainly 
been in Southeast Queensland and the Wet Tropics, where 
733 100 ha of state forest was converted to conservation 
tenure during 2005–06. Many such areas expand existing 
national parks. Examples include Blackdown Tableland 
in the Brigalow Belt, Mount Walsh, Bunya Mountains, 
Main Range, Bulburin and Kroombit Tops in Southeast 
Queensland, and Mount Windsor, Paluma Range, Tully 
Gorge and Wooroonooran in the Wet Tropics.

Comprehensiveness —that is, the extent to which 
biodiversity is captured —is a widely accepted planning 
objective for reserves. Regional ecosystems provide a 
measure for determining the extent to which biodiversity is 
captured. There has been a steady increase in the number 
of regional ecosystems represented in reserves from 69% 
in 1997 to 73% in 2001 and 74% in 2003.

Another criterion applied in conservation planning is 
‘adequacy’, or the total amount of each ecosystem in 

Bioregion Percentage of bioregion in 
reserves

Area in 
reserves 
in 2005 
(ha)**

Percentage of total 
number of regional 
ecosystems reserved 

(Number of regional ecosystems 
for each bioregion) followed by 

number in reserves in 2003

Percentage 
of number 
of regional 
ecosystems 

with 
>15% area 
reserved in 

2003

1997 1999 2001 2005 1997 2001 2003 Endangered Of 
concern

No 
concern 

at 
present

Northwest 
Highlands* 5.2 5.2 5.2 5.2 384 790 66 66 67  (3) 2  (20)  9  (20)  13 NA

Gulf Plains* 2.5 2.5 2.5 2.5 555 861 30 30 30  (3) 1  (32)  8  (49)  16 NA

Cape York 
Peninsula* 13.0 13.0 13.1 13.1 1 598 108 70 70 70  (6)  4  (95)  60  (121)  92 41

Mitchell Grass 
Downs * 1.4 1.4 1.4 1.4 348 454 43 43 46  (1)  0  (10)  4  (43)  21 NA

Channel 
Country* 6.7 6.7 6.7 6.7 1 575 241 79 79 79  (2)  1  (3)  1  (51)  38 NA

Mulga Lands 2.4 2.4 2.4 2.4 450 643 69 69 69  (6)  5  (23)  15  (36) 25 11

Wet Tropics 17.1 18.8 35.0 41.8 834 895 87 91 94  (79)  70  (87)  85  (19)  19 60

Central 
Queensland 
Coast 5.5 9.0 9.7 9.7 142 583 85 91 92  (22)  17  (38)  37  (15)  15 36

Einasleigh 
Uplands 1.8 2.2 2.3 2.4 287 284 48 58 63  (1)  0  (58)  30  (83)  59 4

Desert Uplands 2.3 2.7 2.7 2.7 183 251 48 58 58  (16)  3  (30)  16  (31)  26 10

Brigalow Belt 2.1 2.2 2.3 2.3 851 587 80 81 82  (40)  27  (61)  46  (71)  68 12

Southeast 
Queensland 5.2 6.6 13.0 13.1 816 167 84 95 96  (26)  22  (78)  76  (47)  47 52

New England 
Tableland 3.5 3.5 3.5 3.5 26 977 72 72 72  (15)  9  (6)  6  (4)  3 28

Queensland 3.9 4.1 4.5 4.6 8 055 838 69 73 74  (220)  161  (541)  393  (590)  442 NA

* 4% of the regional ecosystems have a very small total area in reserves.
**Gross area, may encompass inclusions such as stock routes and road reserves.
NA = not available.
Source: Accad et al. 2006, and Queensland Herbarium, unpublished data

Table 7.9  Percentages of terrestrial bioregions in reserves, reservation status of regional ecosystems by biodiversity status 
(E = endangered, OC = of concern, NOC = not of concern) and percentages of regional ecosystems with >15% of pre-clearing 
extent reserved
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reserves. A nominal target of 15% of pre-clearing area 
of ecosystems has been established in the context 
of forested regions in Australia (DEST 1996). With the 
recent expansion of the reserve network in the Southeast 
Queensland and Wet Tropics bioregions, where the native 
vegetation is predominantly forest (such as rainforest, 
wet and dry sclerophyll forest), and is subject to historical 
and current clearing and development pressure, over half 
of the regional ecosystems in either region now meet or 
exceed the 15% target (Table 7.9). In bioregions that are 
not predominantly forest, such as those in inland parts of 
Queensland, scienti  cally based targets for adequacy are 
yet to be determined.

Regional ecosystems with a not-of-concern biodiversity 
status have a much higher level of representation in 
reserves than of-concern and endangered regional 
ecosystems. This is a re  ection of the distribution and 
abundance of regional ecosystems. Not-of-concern regional 
ecosystems are often widespread in the landscape and 
can be readily captured in the reserve network. In contrast, 
endangered and of-concern regional ecosystems often 
occur in small, localised patches surrounded by cleared 
and modi  ed country. In these situations, higher levels of 
protection may be achieved only through cooperation with 
landholders. This will provide an important criterion in the 
assessment of areas suitable for Nature Refuges. Between 
July 2002 and November 2006, an area of 483 070 ha, 
divided among 129 sites, was declared as nature refuges. 
The state’s total area in nature refuges is 590 000 ha.

Queensland maintains an ongoing reserve acquisition 
program that aims to capture key components of the 
state’s biodiversity in the terrestrial reserve system. 
Future reserve acquisitions will seek to protect many 
unrepresented regional ecosystems, together with those 
that are poorly conserved or at risk, in the formal park 
system or the off-park nature refuge system. Consolidation 
of the parks system across all bioregions will provide 
additional protection to the species and regional 
ecosystems (EPA 2001).

Many local governments have protected signi  cant 
conservation areas. They have been proactive in 
developing partnerships or acquiring land for local 
conservation purposes and planning to protect natural 
values, including wildlife corridors.

The State Rural Leasehold Land Strategy under the Land 
Act 1994 will provide a framework for improved sustainable 
management and use of more than half of the state’s 
total land area, by adopting a balanced mix of regulation 
and lessee incentives.  Furthermore, the ClimateSmart 
Adaptation Plan includes actions to improve the resilience 
of Queensland’s biodiversity.
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Key findings
• Biodiversity loss and decline in Queensland is 

continuing. Knowledge of the state’s biodiversity is 
improving for some species and ecosystems, but for 
many species little or nothing is known. New species are 
still being discovered, with over 50 previously unknown 
plant species being described every year.

• The major pressures on the state’s biodiversity include 
the loss and fragmentation of native habitat, modi  cation 
and degradation of native habitat, and competition from 
introduced plant and animal species. Clearing in the 
eastern and south-eastern parts of Queensland has seen 
habitat loss of over 70%. In western and northern parts of 
the state, native vegetation cover is relatively continuous, 
although its condition varies. The rate of habitat loss 
has risen during the past decade, although vegetation 
clearing has declined since 2000 when the Vegetation 
Management Act 1999 was introduced. The cessation 
of broadscale clearing of remnant vegetation at the 
end of 2006 has decreased this threat to Queensland’s 
biodiversity.

• The number of rare and threatened species has 
increased slightly with improved knowledge of the state’s 
biodiversity. There has been a decline in the number 
of species that are presumed extinct with two species 
being rediscovered. The EPA is currently conducting 
an extensive review of listed and other species of 
conservation signi  cance. The provisions of the 
Vegetation Management Act provide for the declaration 
of areas of essential habitat. This provides protection for 

remnant vegetation, based on modelled and voucher-
backed information, for all species listed under the 
Nature Conservation Act 1992.

Indicators and 
summary of status
Indicator Status of indicator

Extinct, 
endangered, 
vulnerable 
and near-
threatened 
species

•  The number of rare and threatened species has 
increased slightly with improved knowledge of the 
state’s biodiversity.

•  Decline in the number of presumed extinct species 
with two species being rediscovered.  [  ]

Extinct, 
endangered 
and 
vulnerable 
regional 
ecosystems 

•  Queensland currently has 1351 regional 
ecosystems—92 endangered, 516 of concern 
(vulnerable) and 743 not of concern at present.  [  ]

•  Some regional ecosystems in fragmented 
landscapes are poorly conserved.  [  ]

Populations 
of selected 
species

•  The absence of predators and the provision of 
supplementary feed and water have brought about 
a signi  cant recovery in the population of northern 
hairy-nosed wombats.  [  ]

•  The koala population along the Koala Coast had 
declined 26% in 2005 compared with 1997. The loss 
was primarily due to losses in the urban zone.  [  ]

•  There has been a major decline in loggerhead turtle 
nesting since the 1970s. The prawn trawl  sheries 
of eastern and northern Australia have been 
identi  ed as the most signi  cant mortality factor 
causing this population decline. The introduction of 
turtle-exclusion devices in 2001 has contributed to a 
stabilisation in loggerhead turtle breeding.  [  ]

•  Twenty of Queensland’s 41 species of cycads are 
listed as threatened due to destruction of habitat, 
harvesting, loss of genetic variation, decline in insect 
pollination and land management practices.  [  ]

Recovery 
plans

•  Recovery plans have been prepared and/or 
approved for 15% of the 590 species listed as 
endangered or vulnerable.

•  Close to half (46%) of the listed threatened animals 
and 6% of plants have recovery plans.

•  More recent efforts have aimed at developing multi-
species plans.  [  ]
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Importance
Queensland’s biodiversity is rich and diverse. Many of its 
mega-diverse assemblages of species and ecosystems are 
unique to the state and are recognised internationally. 

Queensland’s biodiversity is unique because of its range 
of landscapes, habitats, ecosystems and species, and 
because of its isolation and evolutionary history. For 
example, 45% of its plant species are found nowhere 
else in the world. The community places a high value on 
biodiversity and provides strong support for ensuring that 
no further species or ecosystems are lost.

Extinct, endangered, vulnerable, 
near-threatened and rare species
The Nature Conservation (Wildlife Management) Regulation 
2006 (Qld) lists the known species that are presumed extinct, 
endangered, vulnerable, near-threatened and rare. The 
criteria used for listing threatened species are the same as 
those used by the World Conservation Union (formerly IUCN).

The numbers of listed threatened and rare plant species in 
each bioregion are illustrated in Figure 7.3.

Quantifying the extent to which all individual species have 
declined and may continue to decline due to clearing 
and modi  cation of habitat is only possible for a limited 
number of species that have been researched in detail. For 
other species, vegetation or regional ecosystems provide 
a surrogate for describing the pressure from clearing and 
modi  cation because these data are available for most 
of the state. There is limited information available for 
individual species, particularly those that are common.

The shorter-term impacts of clearing on plants and animals 
at any site range from the total loss of species that would 
be experienced in the conversion of native vegetation to 
cultivation, improved pasture or urban use to a reduction in 
species richness and diversity that would be experienced 
when vegetation is converted to native pasture. Habitat 
clearing across the landscape isolates species populations, 
reduces the size of populations, favours certain species over 
others and increases the opportunities for invasive species 
to displace native species. For long-lived taxa such as birds, 
there is a time lag between loss of habitat and consequent 
loss of species, a process that has been referred to as 
‘extinction debt’.

Extinct, endangered and 
vulnerable (of concern) 
regional ecosystems
Queensland currently has 1351 regional ecosystems listed on 
REDD, the EPA’s regional ecosystem description database 
(EPA 2005) (Table 7.10). The conservation status of regional 
ecosystems under the Vegetation Management Act is 
92 endangered, 516 vulnerable (of concern) and 743 not of 
concern. The EPA has built on this status by including an 
assessment of the condition of each regional ecosystem, 
and this is termed its biodiversity status. The full criteria for 
determining biodiversity status are provided at <www.epa.qld.
gov.au/regional_ecosystems>.

Figure 7.3  Number of extinct (X), endangered (E), vulnerable 
(V) and rare (R) plant taxa per bioregion of Queensland
Source: Derived from HERBRECS database on 
21 December 2006
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Populations of selected species
The Queensland Nature Conservation Act provides 
for threatened populations of species to be listed 
and protected (for instance, the koala is listed as 
vulnerable only in the Southeast Queensland bioregion). 
In some cases Queensland populations are the only 
representatives of the species for Australia and in 
others the state’s populations represent a subspecies or 
signi  cant population of a threatened species.

Recovery plans
Recovery plans set out the research and management actions 
necessary to stop the decline of and support the recovery 
of listed species and ecological communities. The aim of a 
recovery plan is to maximise the long-term survival in the wild 
of a species or ecological community. Recovery plans are an 
important response to the decline of biodiversity, and can be 
prepared and funded by State or Commonwealth Government 
agencies, or other interested parties, such as conservation 
groups or Natural Resource Management regional bodies. 
These plans say what must be done to protect and restore 
populations of listed species and habitat, as well as how 
to manage and reduce processes threatening a species or 
ecological community’s survival. Recovery plans achieve this 
by providing a planned and logical framework for key interest 
groups, stakeholders and non-government and government 
agencies to coordinate their work to address and reverse the 
decline of listed species and ecological communities.

Pressure and condition
Presumed extinct, endangered, 
vulnerable, near-threatened 
and rare species
Queensland’s biodiversity is still being documented: more 
than 50 plant species new to science are discovered and 
described every year, and new regional ecosystems are 
being surveyed, mapped and documented (Table 7.11 and 
Figure 7.4).

Queensland’s native biodiversity is threatened by alien 
(introduced) invasive plants and animals, most of which 
have been deliberately introduced (Cook and Dias 2007). 
Alien plants are becoming established (naturalised) at 
the rate of 11 species per year and have increased from 
1011 species in 1997 to 1190 species in 2007 (Figure 7.5).

The rediscovery of two presumed extinct plant species 
has seen a decline in this category with a corresponding 
increase in the endangered category. There has been, 
overall, an increase in the number of endangered, 
vulnerable and rare species, which can be explained by 
greater knowledge gained through increased survey work.

Assessment of trends based on the number of species 
listed as threatened needs to be considered carefully, 
and the number listed may increase or decrease for a 
range of reasons: (a) more species are at risk from a 
threatening process (such as invasive plants and animals) 
or a threatening process has declined (for example, tree 
clearing); (b) new species are discovered, often with 
restricted distributions; (c) taxonomic research leads to 
improved de  nition of species; (d) presumed extinct species 
are rediscovered; (e) recovery actions have improved the 
conservation status of species; or (f) new knowledge of a 
species distribution and ecology is obtained (Figure 7.6).

Bioregion Area (ha)1 Regional ecosystems2

Total Of 
concern

Endangered

Brigalow Belt 36 500 440 172 55 26

Cape York 
Peninsula 12 152 050 222 97 1

Central 
Queensland 
Coast 1 462 970 75 43 9

Channel 
Country 23 344 860 56 3 0

Desert 
Uplands 6 885 340 77 26 2

Einasleigh 
Uplands 11 718 580 142 36 0

Gulf Plains 21 911 140 84 17 1

Mitchell Grass 
Downs 24 224 420 54 4 1

Mulga Lands 18 584 100 65 5 3

New England 
Tableland 774 760 25 10 9

Northwest 
Highlands 7 232 080 43 11 0

Southeast 
Queensland 6 203 910 151 75 22

Wet Tropics 1 998 980 185 134 18

Total 172 994 530 1351 516 92

1 Source: Accad et al. 2006, Table 8
2 Source: Accad et al. 2006, Table 2

Table 7.10  Queensland’s regional ecosystems and their 
conservation status under the Vegetation Management Act, 
derived from the Vegetation Management Regulation 2000, 
as in force 1 July 2006

Northern hairy-nosed wombat
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Figure 7.5  Alien plant species colonisation of 
Queensland 1917–2007 
Source: Bostock and Holland 2007
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Group Bostock and 
Holland 2007

Henderson
 2002

Henderson
 1997

Henderson
 1994

Bailey
 1913

Angiosperms (  owering plants)

Native 7 901 7 677 7 512 7 252 4 626

Naturalised 1 175 1 066 1 001 910 297

Doubtfully naturalised 348 161 128 95 —

Subtotal 9 424 8 904 8 641 8 257 4 923

Gymnosperms (conifers, cycads and allies)

Native 62 59 60 54 29

Naturalised 6 3 3 3 0

Doubtfully naturalised 2 2 2 1 —

Subtotal 70 64 65 58 29

Pteridophytes (ferns and allies) 

Native 381 377 374 375 233

Naturalised 10 10 7 5 0

Doubtfully naturalised 5 2 2 1 —

Subtotal 396 389 383 381 233

Non-vascular

Bryophytes (mosses) 556 574 595 — 360

Liverworts and hornworts 411 315 — — 113

Algae 1 433 1 011 1 004 — 718

Lichens 1 742 1 558 1 370 — 828

Total native 12 486 11 571 10 915 7 681 6 907

Total naturalised 1 191 1 079 1 011 918 297

Total doubtfully naturalised 355 165 132 97 —

Overall total 14 032 12 815 12 058 8 696 7 204

Source: Bostock and Holland 2007
Note on species statistics. Infraspeci  c taxa and hybrids are not counted separately in this table. Numbers from Henderson (1994, 1997, 2002) 
have been updated to take into account nomenclatural and status changes that have taken place since their publication.

Table 7.11  Discovery of Queensland’s plants, algae and lichens diversity 1913–2007

Figure 7.4  Total number of native plant species known to 
science in Queensland 1913–2007
Source: Bostock and Holland 2007
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Endangered and of-concern 
regional ecosystems
Until 31 December 2006, the broadscale clearing of terrestrial 
woody regional ecosystems was the major threat affecting 
ecosystem distribution and extent. However, regional 
ecosystem decline is continuing through other threatening 
processes such as total grazing pressure, invasive plants and 
modi  cation to the structure and  oristics of ecosystems, 
groundwater extraction, mining,  re management, 
infrastructure development, and climate change.

Populations of selected species
Northern hairy-nosed wombat
It was estimated in the 1970s that there were only 35 
wombats remaining, which indicates how close the species 
came to extinction (Table 7.12). The next three estimates 
(1985–93) were based on numbers of wombats trapped. 
The estimates have large con  dence intervals (ranges) but 
are good indications of the state of the population. In this 
period, the sex ratio was highly skewed towards males and 
the population was tending towards an old age-structure 
with few young individuals and even fewer births. This was 
a result of the small size of the population and the central 
Queensland drought in the mid-1990s. Good rainfall years 
from 1997 onwards helped to increase the reproductive 
output of the population and to reduce mortality rates.

From 2000 onwards, population estimates have been 
based on a more precise and less stressful technique than 
trapping. Wombats are identi  ed from DNA extracted from 
hairs that they leave on sticky tape strung across their 
burrows. This technique documented a large increase 
to the year 2000 and then, tragically, a decline to 2002 
following an outbreak of dingo predation that killed up to 
20 wombats. To ensure that this never happened again, 
a 20-km dingo-proof fence was built around all wombat 
habitat at Epping Forest National Park. The absence of 
predators and the provision of supplementary feed and 
water have brought about a signi  cant recovery in the 
population. The sex ratio is now much closer to even and 
there are many signs of young wombats in the population 
(detected during footprint monitoring and by remote 
cameras set at burrows and feed stations).

Koala
Koalas are widely distributed throughout much of the 
state and generally occur at low but signi  cant densities 
across their range (White and Kunst 1990; Patterson 1996; 
Melzer et al. 2000; Gordon and Hrdina 2005). The highest 
density populations generally occur in the south-east. The 
Koala Coast is recognised as one of the most signi  cant 
natural koala populations in Australia, due to the relatively 
large number of koalas and the area’s close proximity to 
Brisbane, the state capital. The Koala Coast is located 
20 km south-east of Brisbane and covers about 375 km². 
The region encompasses areas of three local government 
authorities: the mainland portion of Redland Shire, the 
eastern portion of Logan City and the south-eastern portion 
of Brisbane City.

Figure 7.6  Trend in the number of extinct (X), endangered (E), 
vulnerable (V) and rare (R) plant taxa per bioregion, 2002–06
Source: Derived from EPA WildNet database and 
HERBRECS database
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Year 1970s 1985 1987 1993 2000 2002 2005

Number of 
individuals 35 62 67 65 113 90 115

Source: Banks et al. 2003, Horsup unpublished data, 
Hoyle et al. 1995

Table 7.12  Population estimate of northern hairy-nosed wombat

Koala
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The koala population in the Koala Coast in 2005 was 
estimated at 4611 animals. Based on the 1997 estimate 
of 6246 koalas (Dique et al. 2004), this represents a 
26% decline in abundance of this regional population. 
The largest proportion of the population persists in the 
bushland stratum and this part experienced the smallest 
decline. The strata with the greatest declines have been 
those associated with the urban zone. Between survey 
periods, the low-density remnant stratum declined by 69% 
or 435 koalas, the high-density remnant stratum declined 
by 52% or 514 koalas, and the urban stratum declined by 
48% or 715 koalas.

The urban footprint delineated in the SEQ Regional Plan 
encompassed 42% of the koala population in 1997. 
However, as a consequence of the decline in the urban 
stratum, the urban footprint now supports only 33% of 
the koala population (Figure 7.7a). Redland Shire has 
experienced the greatest decline in koala abundance of 
the three local governments, estimated at 27% (Figure 
7.7b). The loss of nearly 1200 koalas from the urban zone is 
the primary cause of the decline.

Loggerhead turtle
Beaches in the south-east of the Queensland mainland 
and on the southern Great Barrier Reef (GBR) are the 
primary breeding area for loggerhead turtles, Caretta 
caretta, in the southern Paci  c Ocean. Wreck Island was 
the most signi  cant breeding site within this population. 
It has been one of the key index beaches to be monitored 
annually for assessing the trends in our loggerhead 
population. These data show a major decline in loggerhead 
turtle nesting since the 1970s (Figure 7.8).

By the late 1980s, the excessive mortality of loggerhead 
turtles in prawn trawl  sheries of eastern and northern 
Australia was identi  ed as the most signi  cant mortality 
factor causing this population decline. Trawl bycatch 
mortality directly affects populations of adult and large 
immature loggerheads.

The use of TEDs (turtle exclusion devices) in prawn trawls 
became compulsory in 2001 for the east coast trawl  shery 
and the northern prawn  shery.

The census data from Wreck Island and other loggerhead 
index beaches all show that the decline in loggerhead 
breeding has ceased since 2001. This is an indicator that 
TEDs are working to reduce turtle mortality. We now have 
the challenge of rebuilding this very depleted population. 
Given that it takes about 30 years from birth to  rst 
breeding, recovery will be a slow process.

Figure 7.8  Number of nesting females tagged during the 
two-week annual mid-season tagging census at Wreck Island
Source: Limpus and Limpus 2003, and QPWS Marine 
Turtle database
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Figure 7.7  Change in koala abundance on the Koala 
Coast area (a) on the urban footprint and the regional 
landscape and rural production area (RL/RP); and 
(b) in each local government area
Source: QPWS 2007
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Cycads
Cycads are considered iconic species (Donaldson 2004) 
as they are an ancient group of plants with a fossil record 
extending back to the early Permian. They have signi  cant 
horticultural interest and have been exploited worldwide, 
and subsequently are protected under the Convention on 
International Trade in Endangered Species of Wild Fauna 
and Flora (CITES). There are 300 species of extant cycads 
in the world and Queensland is a major centre of diversity 
with 41 species (Forster 2004). Cycads are considered to be 
in global decline due to habitat decline, illegal collecting, 
climate change and their inability to out-compete 
angiosperms (Norstog and Nicholls 1997).

At present 47% (20 species) of Queensland cycads are listed 
as threatened. The main threats to Queensland cycads are 
destruction of habitat, harvesting, loss of genetic variation, 
decline in insect pollinators and land management 
practices. Populations of cycads most under threat are 
those that occur in non-remnant vegetation that are outside 
the reserve system. Five threatened cycad species have 
signi  cant populations that meet this criterion and action 
is proposed under the draft recovery plan to protect these 
populations (Forster and Holland 2005).

Cycas megacarpa is a listed endangered cycad species with 
a minimum area of occupancy of 25 km² in 46 populations 
with a projected total of 373 000 adult plants (Forster 2007). 
The minimum viable population size is 3500–4500 plants, 
and only seven populations have the population size and 
age structure to be considered viable. Populations have 
been declining and continue to do so because of vegetation 
clearing, habitat degradation, selective eradication, 
harvesting, poor long-distance dispersal, pollination failure, 
recruitment failure and unsustainable land management 
practices. C. megacarpa is present in three national parks, 
and 12 forest reserves; however, these populations are 
small and fragmented (Forster 2007). Recovery actions to 
increase the number of individuals and populations and to 
secure existing populations have been recommended in the 
cycad draft recovery plan (Forster and Holland 2005).

Recovery plans
Of the 590 endangered and vulnerable plants and animals 
listed under the Nature Conservation Act, recovery plans 
have been prepared and/or approved by the EPA for 
15% of the species (Table 7.13). Close to half (46%) of 
listed threatened animals have recovery plans, but only 
6% of plants. More recently efforts have been aimed at 
developing multi-species plans (for example, national 
recovery plan for the wallum sedge frog and other wallum-
dependent frog species, and draft national recovery plan 
for Stanthorpe Plateau threatened  ora, covering nine 
threatened wild  owers). Efforts have also been directed 
toward ecological community-based recovery planning, 
such as the draft national recovery plan for Mabi Forest, a 
critically endangered ecological community of the Atherton 
Tableland. This community encompasses a suite of 
threatened plants and animals.

In some instances, plans are used to promote broader 
landscape conservation that involves landholders. For 
example, the draft national southern cassowary recovery 
plan emphasises the need to protect areas of already 
fragmented habitat from the pressure of development. 
Similarly, the need for appropriate  re regimes on Cape 
York Peninsula is not just necessary for the conservation of 
the golden-shouldered parrot (Psephotus chrysopterygius) 
but for a whole suite of species in the wet-dry tropical 
savannas that have declined since settlement, including 
the crimson  nch (white-bellied subspecies, Neochmia 
phaeton evangelinae), star  nch (northern subspecies, 
Neochmia ru  cauda clarescens) and Gouldian  nch 
(Erythrura gouldiae).

Recovery plans funded by the Commonwealth are primarily 
prepared for species listed under the Commonwealth 
Environment Protection and Biodiversity Conservation 
Act 1999 (EPBC Act). These species may not necessarily 
be listed under the Queensland Nature Conservation Act 
(for example, spectacled  ying-fox). For species listed 
under the Commonwealth EPBC Act, 73% of listed animals 
and 9% of listed plants have plans awaiting adoption or 

Taxonomic group Number 
of listed 

threatened 
species

Threatened species with 
Queensland-approved 

recovery plans

Number %

Mammals 38 16 42

Birds 35 14 40

Reptiles 21 7 33

Frogs 25 20 80

Fish 6 5 80

Butter  ies 7 1 14

Animals (total) 132 61 46

Plants 428 26 6

Total 560 89 16

Source: EPA Threatened Species and Ecosystems Unit and 
WildNet database 

Table 7.13  Details of recovery plans approved by the EPA for 
species listed under Queensland’s Nature Conservation Act 
1992 as endangered or vulnerable
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already adopted by the Australian Government. Note that 
the percentage of plants covered by recovery plans has 
not taken into account threatened species covered by 
major plans in preparation, such as the semi-evergreen 
vine thicket, brigalow and bluegrass community plans. 
Examples of species recovery plans that have drafts in 
preparation or are awaiting Commonwealth adoption 
include grey-headed  ying-fox (Pteropus poliocephalus), 
spectacled  ying-fox (Pteropus conspicillatus), boggomoss 
snail (Adclarkia dawsonensis), large-eared pied bat 
(Chalinolobus dwyeri) and plans covering native species 
dependent on natural discharge of groundwater from the 
Great Artesian Basin.

Response
Extinct, endangered, vulnerable 
and near-threatened species
The protected area estate and the Vegetation Management  
Act are effective in protecting most wildlife habitat (except 
grasslands), but are of limited effectiveness in protecting 
endangered, vulnerable or rare species across the state 
in places such as urban areas (where only endangered 
remnant vegetation is assessed), wildlife corridors and 
non-remnant vegetation of conservation value. This issue 
was addressed by the Service Delivery and Performance 
Commission’s report (2007) into the review of EPA, DPI 
and DNRW; the Commission recommended that this 
regulatory gap be overcome by amendments to the Nature 
Conservation Act. This would provide power for a state 
biodiversity conservation code that would standardise 
existing requirements for permits to cover the removal 
of protected native plants and minimise impacts on 
threatened native animals. The code would be recognised 
as an Integrated Development Assessment System (IDAS) 
Code under the Integrated Planning Act. Amendments to 
the Integrated Planning Act would establish EPA’s referral 
agency roles in IDAS such as in the vicinity of protected 
areas, in essential habitat for threatened species and in 
state wildlife corridors. A state biodiversity conservation 
code would direct and inform state agencies and local 
government in their planning decisions. The amendments 
to IDAS are planned to occur by 31 October 2007.

Essential habitat
The provisions of the Vegetation Management Act provide 
for the protection of biodiversity and maps of essential 
habitat are one component. Essential habitat is remnant 
vegetation in which a species that is endangered, 

vulnerable, rare or near threatened under the Nature 
Conservation Act has been known to occur. The EPA provides 
essential habitat species maps based on modelled data or 
voucher record data. When assessing vegetation clearing 
applications, the DNRW uses the essential habitat map as 
a tool to assist in determining whether the vegetation is 
habitat for endangered, vulnerable, rare or near-threatened 
species. The performance requirement in the vegetation 
management code requires that the essential habitat of a 
listed species be protected.

Back on Track
‘Back on Track’ is an initiative of the Queensland 
Environmental Protection Agency (EPA) that aims to 
prioritise Queensland’s native species to guide species 
conservation and recovery.

The Back on Track framework is designed to prioritise all 
species, regardless of their current classi  cation under the 
Queensland Nature Conservation Act or the Commonwealth 
EPBC Act, to better re  ect the level of management required 
for conservation and recovery. The framework is used to 
score plant and animal species from marine, freshwater 
and terrestrial habitats. Multiple criteria are used to identify 
those species that are most in need of conservation action 
and which have the greatest chance of recovery.

The process starts by identifying priority species, and 
then uses this information to identify common threats and 
actions where invested resources will give the greatest 
conservation bene  t. In this way, Back on Track encourages 
a multi-species or ecosystem approach to conservation.

The Back on Track framework increases the capacity of 
government, NRM bodies and communities to make decisions 
about where to focus on-ground action and investment to 
deal with threatened species and communities.

The Natural Heritage Trust (NHT2) agreement between the 
State and the Commonwealth re  ects their commitment 
to work as joint investment partners together with the 
community and other stakeholders to meet biodiversity 
conservation objectives. The NHT2 biodiversity 
investments aim to maintain or rehabilitate populations of 
signi  cant species and ecological communities.

Endangered and of-concern 
regional ecosystems
The Vegetation Management Act provides protection 
from clearing of endangered and of-concern regional 
ecosystems based on their extent (except for grassland 
regional ecosystems). The end to broadscale vegetation 
clearing also protects not-of-concern regional ecosystems.

The EPA has developed a methodology to assess the 
condition of terrestrial ecosystems (Eyre et al. 2006). This 
biocondition assessment framework provides a measure 
of how well a terrestrial ecosystem is functioning for the 
maintenance of biodiversity values. It is a site-based, 
quantitative and repeatable assessment procedure that 
provides a numeric score that can be summarised as a 
condition rating. The methodology is being trialled in a 
number of areas in central and southern Queensland.
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Population of selected species
The northern hairy-nosed wombat (Lasiorhinus krefftii) 
is a highly threatened species with approximately 115 
individuals surviving at Epping Forest National Park 
(Scienti  c) near Clermont, central Queensland. The 
recovery program has been successful in increasing the 
population: predation by dingos has ceased after fencing 
the habitat and maintaining a secure area; water and 
food is provided; and weeds are controlled. In 2006 a 
major action of the recovery plan was begun with the 
translocation of two wombats to the north of Epping 
Forest National Park. This experience is guiding planning 
for translocation of wombats to establish a second 
population. A second population will reduce the risk of 
extinction by events such as  re or disease.

The koala (Phascolarctos cinereus) is listed as vulnerable 
in the Southeast Queensland bioregion. The State 
Government has committed $2.1 million over four years for 
the implementation of the Koala Plan to conserve koalas 
and their habitat in Queensland. The Nature Conservation 
(Koala) Conservation Plan 2005 and Management Program 
2005–15 came into effect on 2 October 2006. These plan 
answers to the key threats facing koalas, set out strategies 
to stop the decline of koala numbers and set in train the 
recovery of the species in Queensland (www.epa.qld.gov.
au/nature_conservation/wildlife/koala_plan).

The use of mandatory TEDs (turtle exclusion devices) in 
prawn trawls has assisted the recovery of the loggerhead 
turtle population by reducing the loss of adults from the 
population. Other actions, such as controlling fox predation 

and moving vulnerable turtle nests on the signi  cant 
nesting beaches at Mon Repos Conservation Park and 
other such areas, have greatly increased the number of 
hatchlings reaching the sea. These actions, together with 
education campaigns regarding the hazards of litter and 
the importance of slow boat speeds in go-slow zones, are 
helping the slow recovery of this depleted population.

Within central and south-east Queensland, six species 
of cycad are listing as endangered. These species 
are the Cycas megacarpa, Marlborough blue (Cycas 
ophiolitica), Crane’s macrozamia (Macrozamia cranei), 
Macrozamia lomandroides, Macrozamia pauli-guilielmi 
and Macrozamia platyrhachis. A multi-species recovery 
plan has been approved by the EPA for these cycads 
(Forster and Holland 2005). Currently the Fitzroy Basin 
Association is funding surveys of Cycas ophiolitica around 
Rockhampton to improve the mapping of essential habitat 
for this species. The improved mapping will help inform 
decision makers on how they can protect populations from 
the threat of land clearing for development.

Recovery plans
Determination of which species’ status should be 
improved by recovery plans, management plans or species 
management pro  les is now being assisted using the 
Back on Track species prioritisation framework. For further 
information on this framework, visit <www.epa.qld.gov.
au/nature_conservation/wildlife/back_on_track_species_
prioritisation_framework>.

The implementation of recovery plans has had some 
signi  cant outcomes:

• One of the major threats to the Proserpine rock-wallaby is 
the loss of individuals through road mortality. A recovery 
action was successfully implemented at Peter Faust Dam 
(Proserpine) where numerous wallabies were being killed 
trying to cross the road to a patch of irrigated green grass. 
To limit the number of wallabies crossing the road, a 
new area of irrigated grass was developed closer to the 
wallaby’s habitat, providing safe foraging.

• The yellow chat (Dawson subspecies, Epthianura crocea 
macgregori) is listed as critically endangered under 
Commonwealth legislation. It lives on the coastal plains 
near the Fitzroy River delta and on Curtis Island. The 
wetland habitat that is critical to its survival has been 
signi  cantly altered by damming and other physical 
alterations that affect the  ow of water in these areas. 
Other threats include trampling by feral pigs and 
grazing by cattle (Houston and Melzer, in press). On 
Curtis Island, the EPA has been working to control the 
feral animal population. Interpretive signage has been 
developed to inform the public, especially anglers, 
of the presence of this species and the conservation 
values of the habitat.

• As part of the recovery of Mabi Forest, implementation 
of recovery actions has begun with vegetation and fauna 
surveys. Determining the biodiversity of each fragment 
of forest will help to determine which fragments are 
most at risk from threats, and priority areas will be 
identi  ed for habitat rehabilitation.
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Introduction

Queensland is home to many plants and animals that have 
been introduced, either deliberately or accidentally, since 
human settlement. Some of these species have become 
invasive—that is they have spread and multiplied to the 
point where they can cause damage to the environment, 
the productive sector and human health and recreation.

This chapter examines the major environmental, social 
and economic problems associated with Queensland’s 
invasive terrestrial animals, terrestrial plants, freshwater 
plants and animals, and marine plants and animals. Most 
of the issues have been discussed in previous state of the 
environment reports. Some previous indicators have been 
modi  ed, and new ones have been included to align with 
national indicators.

Terrestrial pest animals cost Queensland at least $110 
million a year through predation of livestock, crop losses, 
competition for pasture and the spread of disease. They 
also impose uncosted impacts on the environment through 
overgrazing, predation, competition and poisoning. 
Some pest animals can pose risks to human health and 
public safety in urban areas by spreading disease and 
becoming traf  c hazards. Most exotic vertebrate pests 
have long been established in the state and have broad 
distributions. Eradication is not feasible for these species, 
so their management must focus on restricting their spread, 
preventing new introductions and controlling their impacts. 
Control needs to be sustained and well coordinated and 
target areas of high actual or potential impact.

Invasive terrestrial plants (weeds) cost Queensland an 
estimated $600 million a year in lost primary production 
and control. Weeds degrade the natural environment, 
decrease primary production, pose health and safety risks 
to humans and animals, and lower the aesthetic value of 
the natural landscape. More than 100 species of plants 
are declared weeds in Queensland, and seven of these are 
terrestrial Weeds of National Signi  cance. 

Freshwater systems are essential for life and underpin 
much of our social and economic wellbeing. Invasive 
freshwater pests can impair water quality, reduce the size 
of native  sh populations and lower the aesthetic value 
of Queensland’s waterways. Fishing, tourism and water 
treatment facilities can suffer adverse economic effects 
from invasive freshwater species. In 2004 red-eared 
slider turtles (Trachemys scripta) were found in south-east 
Queensland. This pest joins the 18 species of noxious  sh 
and several declared aquatic weeds, including four Weeds 
of National Signi  cance, that threaten Queensland’s 
natural waterways.

Queensland’s marine environment is valued for its high-
quality habitat, biodiversity and biological productivity. 
Several very pro  table industries, such as  shing and 
tourism, rely heavily on the continued good health 
and aesthetic value of this natural resource. Currently, 
Queensland has no recorded established invasive marine 
pests. Hull fouling and the dumping of ballast water by 
ships present major pathways for the introduction of 
marine pests, however.

The Queensland Government, working with local 
governments, natural resource management groups, 
landowners and industry, is supporting research and 
developing management plans to reduce the impacts of 
invasive species on Queensland’s environment, economy 
and society.

A major boost in the battle against invasive species was the 
establishment on 1 March 2007 of Biosecurity Queensland 
as a business group within the Department of Primary 
Industries and Fisheries. Biosecurity Queensland will be the 
single state agency responsible for research into, response 
to and management of invasive species in Queensland.

Singapore daisy
Photo: DNRW

Title page photos: Bruce Thompson, DNRW, EPA, EPA, EPA
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Key findings 
• Pest animals cost Queensland at least $110 million 

a year by preying on livestock, causing crop losses, 
competing for pasture and spreading disease. They also 
have uncosted impacts on the environment through 
overgrazing, predation, competition and poisoning. 

• Pest animals can be a nuisance in urban areas, 
where they spread disease and can be traf  c hazards. 

• Most exotic vertebrate pests have long been established 
in the state and have broad distributions. Eradication 
is not feasible for these species, so their management 
must focus on restricting their spread, preventing new 
introductions and controlling their impacts. 

• Control needs to be sustained and well coordinated and 
target areas of high actual or potential impact. 

• One national and  ve state strategies are implemented 
to manage pest animals in Queensland. 

• Increased transport of people and goods will continue to 
test border security. 

• Recent introductions include three tramp ant species, 
for which eradication is being attempted. The pet trade 
is another source of introductions despite legislation 
prohibiting the keeping of likely invasive animals as pets. 

• New control methods are being developed as there is an 
increasing need for techniques that are humane, target-
speci  c and cost-effective in reducing the impacts of pests.

Indicators and 
summary of status

Terrestrial 
animals

Indicator Status of indicator

Current and potential 
extent, density and 
distribution of pest 
animals

Exotic terrestrial vertebrates are widespread 
throughout Queensland, and some species 
(such as wild deer and feral horses) have 
the potential to expand their range. Exotic 
birds are currently patchily distributed and 
have signi  cant potential to expand.

Impacts on assets Pest animals cost Queensland, 
conservatively, $110 million a year. Feral 
pigs and wild dogs alone cost $45 million a 
year in lost primary production. Pest animals 
are also responsible for unmeasured 
environmental and social costs.

Number of local 
governments with pest 
management plans

At 30 June 2007, 119 of Queensland’s 157 
local governments have endorsed pest 
management plans in place.

Number of biological 
control agents released

Release of rabbit calicivirus for the control 
of wild rabbit populations continues. No 
new biological control agents have been 
released for vertebrate pests.

Implementation of pest 
animal strategies

An Australian Pest Animal Strategy 
has recently been developed and is 
implemented in Queensland. 

State strategies include the Queensland Pest 
Animal Strategy and strategies concerning 
feral pigs, locusts, mice and rabbits.

Local Government Area Pest Management 
Plans and Natural Resource Management 
Plans are also currently implemented.

Introduced species Multiple incursions of yellow crazy ants 
(Anoplolepis gracilipes) have occurred 
in Queensland since 2001. Electric ants 
(Wasmannia auropunctata) were detected 
in 2006.

Species outbreaks Isolated mouse outbreaks and one locust 
plague have occurred in Queensland 
since 2003.

Photos above (L–R): DNRW, EPA, Bruce Thomson
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Importance 
Environmental impacts
Introduced pest animals place considerable pressure 
on native plants and animals. Negative environmental 
impacts include:

• direct predation on native fauna. Foxes (Vulpes vulpes) 
and feral cats (Felis catus) have been implicated in the 
decline and, in some cases, the extinction of at least 
17 native species;

• overgrazing, leading to land degradation and a 
reduction in water quality; 

• destruction of native plants that provide food and 
shelter to native species;

• competition with native animals for food and shelter; and

• poisoning of native animals and spreading of disease. 
The decline in abundance of native predators has been 
attributed to poisoning by cane toads (Bufo marinus).

Some pest animals affect speci  c habitats or species, 
while others have more general impacts, affecting many 
species, whole ecosystems and underlying ecological 
processes. Currently, feral pigs (Sus scrofa) damage several 
habitat types, including World Heritage-listed rainforest, 
displace the already endangered cassowary (Casuarius 
casuarius) (McGaw and Mitchell 1998), and destroy up 
to 100% of marine turtle eggs on some nesting beaches 
(Cape York Peninsula Development Association 2007). 

Economic impacts
Pest animals reduce the viability of primary industries, 
which account for a signi  cant proportion of Queensland’s 
export income: 

• feral pigs cost $12 million in reduced grain production in 
1996 (McGaw and Mitchell 1998); 

• wild dogs (Canis familiaris) cost an estimated 
$18 million a year in sheep and cattle losses from 
predation and a further $9 million associated with the 
spread of diseases such as hydatidosis and Neospora 
caninum. Control costs approximately $5.4 million 
(DNRM 2004); and

• in the mid-1990s mouse (Mus domesticus) plagues 
cost an estimated $3–18 million in lost agricultural 
production and $0.4–1.2 million in costs to landowners 
for control (Caughley 1998). 

The economic value of some impacts of pest animals—for 
example, environmental and social impacts such as decreased 
biodiversity or predation on pets—is dif  cult to estimate.

Social impacts
Pest animals can lower the cultural and aesthetic value of 
the natural landscape and pose a risk to human health. 

Negative social impacts include:

• potential and actual disease transmission; 

• predation of, and attacks on, domestic poultry, stock 
and pets; 

• traf  c hazard (for example, from feral horses and wild deer); 

• reduction in the community’s enjoyment of natural areas; 

• general nuisance in urban areas; and

• damage to cultural sites.

The social impacts of pest animals are most obvious 
in urban areas, where they are most likely to come into 
contact with people; for example, deer pose a hazard to 
motorists (O’Keefe and Walton 2001). 

Pressure and condition
Pathways of introduction
Most pest animals in Queensland were introduced at the 
time of European settlement for food, sport and aesthetic 
value. Today, introductions of pest animals are most likely 
to occur illegally through the pet trade and for hunting 
purposes, or unintentionally through transport of goods 
and people. 

Queensland has a list of prohibited pets, which includes 
all declared animals such as the rabbit (Oryctolagus 
cuniculus) and ferret (Mustela furo). Prohibited pets are 
animals that are already, or have the potential to become, 
established pests in Queensland. 

House mouse plagues can damage grain and vegetable crops.
Photo: DNRW

Foxes dig up lawns, scavenge from garbage bins, prey on domestic 
poultry and cause domestic dogs to bark.
Photo: DNRW
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The small size of invertebrates increases the chance of 
their accidental introduction by the transport of people and 
goods. Yellow crazy ant (Anoplolepis gracilipes) incursions 
are most commonly associated with areas where shipping 
containers are unloaded and cleaned. However, pest ant 
species can be spread by the translocation of products 
such as soil, pot plants, camping equipment and mulch.

Obstacles to pest management
Debate over whether an animal is a pest can delay the 
implementation of control measures. Large exotic mammals 
such as pigs, goats (Capra hircus), horses (Equus caballus), 
camels (Camelus dromedarius) and the four deer species 
(Axis axis, Cervus elaphus, Cervus timorensis and Dama 
dama) that have established in Queensland may be valued 
commercially, aesthetically or for game hunting.

Reinvasion by pest animals from areas where harvesting 
or baiting has occurred can negate control efforts. 
Consequently, an integrated management approach, 
broad-scale control methods and coordinated efforts are 
essential for pest animal management. 

Suitable control methods for pest animal management 
may be opposed on the grounds that they are inhumane or 
not target-speci  c. Much effort has been invested over the 
past 20 years to re  ne the use of pesticides and traps to 
minimise such side effects. 

Declared pest animals
All exotic mammals, reptiles and amphibians are declared as 
Class 1 pests in Queensland under the Land Protection (Pest 
and Stock Route Management) Act 2002 (Qld). Exceptions 
are six species that are speci  cally identi  ed as Class 2 pests 
under the Act and a set of 32 non-declared species, which 
are mostly domestic animals or species for which there are 
no broad-scale control measures, such as cane toads. Three 
native locusts (Chortoicetus terminifera, Austracris guttulosa 
and Locusta migratoria) that form plagues are declared 
as Class 2 pest animals and the exotic yellow crazy ant is 
declared as a Class 1 pest. Landholders, including local 
governments and state agencies, are required to control Class 
1 and 2 pests on their land. It is an offence to introduce, keep, 
feed or release a declared pest animal without a permit.

Table 8.1 shows a selection of declared and non-declared 
terrestrial vertebrate pests established in Queensland. Birds 
are listed separately as they are not covered by the Act. The 
current and potential distributions of terrestrial vertebrates 
and birds are shown collectively in species richness maps 
in Figures 8.1–8.4. The maps show that there is potential 
for spread for birds, but comparatively little for terrestrial 
vertebrates, with the exception of wild deer. The terrestrial 
vertebrates in Table 8.1 currently occupy an average of 54% 
of their potential range in Queensland. Each species on 
average occupies about 48% of the blocks in the state, but 
this could expand to 82%. Exotic birds currently occupy 
an average of 13% of their potential range. The potential 
distribution of the exotic birds listed in Table 8.1 shows that 
areas of western Queensland that currently have two or 
fewer species could eventually have all species present. 

This contrast between taxonomic groups has been extended 
to exotic weeds and freshwater pests in Figure 8.5, 
highlighting the fact that weeds,  sh and birds have greater 
scope for expansion than exotic mammals. 

Invasive animals
Queensland has 19 mammal, 13 bird, 18  sh 
(see ‘Freshwater plants and animals’, page 275), three 
reptile and one amphibian species that are naturalised. 

Invasive insects have become a concern more recently. 
Three tramp ant species—red imported  re ants 
(Solenopsis invicta), yellow crazy ants (Anoplolepis 
gracilipes) and electric ants (Wasmannia auropunctata)—
have been detected in Queensland in the past decade. 

The giant African snail (Achatina fulica) can feed on over 
500 plant species, making it a serious agricultural and 
horticultural threat. It is renowned for hitchhiking in a 
variety of cargo types, so high-risk shipping containers are 
targeted by the Australian Quarantine Inspection Service.

Class 2 pests

Wild dog Canis familiaris

Feral goat Capra hircus

Feral cat Felis catus

European rabbit Oryctolagus cuniculus

Feral pig Sus scrofa

European fox Vulpes vulpes

Non-declared animals

Chital deer Axis axis

Cane toad Bufo marinus

Red deer Cervus elaphus

Rusa deer Cervus timorensis

Fallow deer Dama dama

Feral horse Equus caballus

Exotic birds

Common myna Acridotheres tristis

Mallard (incl. black duck hybrids) Anas platyrhynchos

Cattle egret (natural invasion) Ardeola ibis

European gold  nch Carduelis carduelis

Rock dove (feral pigeon) Columba livia

Nutmeg mannikin Lonchura punctulata

Helmeted guineafowl Numida meleagris

House sparrow Passer domesticus

Indian peafowl Pavo christatus

Common pheasant Phasianus colchicus

Red-whiskered bulbul Pycnonotus jocosus

Spotted turtle dove Streptopelia chinensis

Collared-dove Streptopelia decaocto

Common starling Sturnus vulgaris

Common blackbird Turdus merula

Source: DNRW

Table 8.1  A selection of established exotic terrestrial 
vertebrates and birds in Queensland
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Figure 8.2  Potential distribution of established exotic 
terrestrial vertebrates in Queensland
Source: DNRW
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Figure 8.1  Current distribution of established exotic 
terrestrial vertebrates in Queensland 
Source: DNRW
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Figure 8.4  Potential distribution of established exotic 
birds in Queensland
Source: DNRW
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Figure 8.3  Current distribution of established exotic 
birds in Queensland
Source: DNRW
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Exotic birds are also a current concern because they are 
not subject to speci  c pest legislation in Queensland. 
Eleven bird species are listed as prohibited wildlife in 
Queensland under the Nature Conservation Act 1992 
(Qld). Red-vented bulbuls (Pycnonotus cafer) and common 
blackbirds (Turdus merula) are present in Queensland in 
low numbers in Mackay and Toowoomba. Six exotic bird 
species are listed by local governments in their Local 
Government Area Pest Management Plans.

One of the major threats posed by exotic species is the 
introduction of new diseases. Queensland is currently free 
of 13 of the worst diseases, which include foot-and-mouth 
disease, rabies, mad cow disease and avian in  uenza. 
In 2005, the Asian tiger mosquito (Aedes albopictus) was 
found in the Torres Strait islands off the northern tip of 
Queensland. This exotic species can transmit dengue fever 
and has a history of invasion, even into colder climates 
(Russell et al. 2005). The Commonwealth and Queensland 
Government health departments began a control program 
for the Asian tiger mosquito in 2005.

Overabundant native species
Overabundant native species, such as kangaroos, 
wallabies, possums, rats and birds, can be pests in 
Queensland. The Nature Conservation Act 1992 (Qld) 
recognises that native wildlife can sometimes pose a 
threat to primary production or human health and it is 
therefore necessary to take wildlife and minimise these 
occurrences. The Environmental Protection Agency can 
issue permits allowing native pests to be taken or culled.

Three species of kangaroos are also commercially 
harvested in Queensland in numbers far greater than 
the non-commercial cull: 0.5–1.9 million a year over the 
period 1975–2005. Annual quotas are set at 10–20% of 
population size, but these are not always met. This harvest 
will reduce population size, providing some level of 
damage mitigation to graziers and crop farmers.

Plague species
House mouse plagues reduce pro  ts to cropping industries 
and constitute a serious nuisance in homes, buildings, 
and pig and poultry farms. Landholders and governments 
must expend considerable effort and cost to combat them. 
Baiting can cost-effectively prevent damage; an average 
cost:bene  t ratio across landholders of 12:1 was reported 
for the 1997 plague in central Queensland (Caughley 
1998). Four species of native rats—the cane  eld rat 
(Rattus sordidus), grassland melomys (Melomys burtoni), 
pale  eld rat (Rattus tunneyi) and long-haired rat (Rattus 
villosissimus)—also have population outbreaks.

Locust plagues develop as a result of favourable seasonal 
conditions. In such conditions, locusts can increase their 
population per generation up to tenfold. An outbreak of 
Australian plague locust in 1984 cost approximately $5 million 
in crop losses. Without locust control, over $100 million of 
crop losses could have occurred. More recently, an economic 
analysis of Australian plague locust control (1999–2004) 
showed a cost:bene  t ratio of approximately 1:8.

Response 
Pest animal strategies
An Australian Pest Animal Strategy has recently been 
developed and is implemented in Queensland. It will 
help coordinate the management of the impacts of 
vertebrate pests by many stakeholders across Australia. In 
Queensland, statewide strategies have been implemented 
for wild dogs, feral pigs, mice, locusts, rabbits and pest 
animals in general.

At a local scale, at 30 June 2007, 119 of Queensland’s 157 
local governments had endorsed pest management plans 
that deal with pest issues speci  c to their area. Fourteen 
regional Natural Resource Management (NRM) bodies and 
various regional pest management groups improve the 

Figure 8.5  Proportion of the potential range currently occupied by exotic species in Queensland
Source: DNRW
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ef  ciency and effectiveness of local government plans by 
aiding coordination, as most pest problems cross local 
government boundaries.

In February 2005 a Memorandum of Understanding (MoU) 
for the management of wild dogs inside the wild dog barrier 
and check fences (other fences that do not link up with 
the wild dog barrier, but protect animals in the adjacent 
cropping and grazing land) came into effect between the 
Department of Natural Resources and Water (DNRW), 
AgForce Queensland, the Darling Downs Local Government 
Association, the South West Queensland Local Government 
Association and the Environmental Protection Agency (EPA). 
An important component of wild dog management is the 
Wild Dog Barrier Fence, which is approximately 2500 km 
long and is estimated to provide a bene  t of $3.10 for every 
dollar invested (EconSearch 2000).

The Blueprint for the Bush was announced in 2006 and 
is a ten-year plan involving a partnership between the 
Queensland Government, AgForce Queensland and the 
Local Government Association of Queensland. Reclaim the 
Bush, a Pest Offensive is an initiative under Blueprint for 
the Bush, which will contribute $11 million over the next 
four years to tackle weeds and pest animals. 

Tramp ant eradication
Eradication programs are currently under way in Queensland 
for three tramp ant species. The yellow crazy ant program 
is managed by DNRW and control measures at a number of 
sites have signi  cantly reduced numbers of this species.

An Electric Ant Control Centre involving the Department of 
Primary Industries and Fisheries (DPI&F), DNRW and the 
EPA was established in 2006. The centre’s activities include 
surveillance and treatment, controls on movement of goods, 
engaging the community in education and awareness, and 
assessment of treatment and surveillance methods.

The red imported  re ant eradication program was initiated 
by DPI&F in 2001. Only isolated colonies remain, but 
detection becomes harder as density is reduced and less 
prominent colonies remain.

Research and education
Cost-effective, humane and target-speci  c control 
methods for animal pests are the ideal. Researchers are 
currently investigating alternative feral pig toxins (Cowled 
et al. 2006), trapping strategies for feral pigs in tropical 
rainforests, the potential use of baits to carry vaccines and 
contraceptives, and alternative rodenticides.

In 2005–06, a three-year, $1 million research initiative on cane 
toads began through the Institute of Molecular Bioscience 
at The University of Queensland and the Invasive Animals 
Cooperative Research Centre to better understand the chemical 
ecology of cane toads. Armed with this knowledge, researchers 
hope to develop synthetic chemicals speci  c to cane toads to 
improve baiting and trapping programs, disrupt breeding or 
render the toads vulnerable to predators.

Government extension of  cers play an essential role in 
the distribution of research and education to landholders 
and other stakeholders, which leads to the practical 
application of pest animal prevention and control. The 
reciprocal communication between extension of  cers and 
landholders is also useful in pre-empting and overcoming 
problems with control methods and education.

Pest Patrol, an education program for young primary 
school students, raises awareness of the dangers posed by 
pest animals to native wildlife. Such education programs 
are important to ensure that people have the skills and 
knowledge needed to make informed decisions regarding 
pest animals and to provide pest animal experts in the future.
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Australia?’, Communicable Diseases Intelligence 29: 296–298.
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Key findings 
• Invasive terrestrial plants (weeds) cost Queensland an 

estimated $600 million a year in lost primary production 
and control. 

• Weeds degrade the natural environment, decrease 
primary production, pose human and animal health and 
safety risks, and lower the aesthetic value of the natural 
landscape. 

• More than 100 species of plants are declared weeds in 
Queensland, and seven of these are terrestrial Weeds of 
National Signi  cance.

• Four strategies are currently implemented in 
Queensland to combat weeds, as well as a strategy 
for each of the Weeds of National Signi  cance. Local 
Government Area Pest Management Plans endorsed in 
119 of 157 local government areas at 30 June 2007 can 
deal with both declared and non-declared weeds that 
threaten the area. 

• Biological control, chemical control,  re and mechanical 
methods are used as part of an integrated management 
approach to weed control. Research and education 
are essential to improved control, awareness and 
prevention of weeds in Queensland.

Indicators and 
summary of status

Terrestrial 
plants

Indicator Status of indicator

Current and potential 
extent, density and 
distribution of invasive 
terrestrial plants

Declared terrestrial plants are currently 
distributed throughout Queensland, 
although fewer species are present in 
the west than along the coast. There is 
considerable potential for many taxa to 
expand their distribution further west and 
north along the coast.

Impact on assets Invasive terrestrial plants cost 
Queensland an estimated $600 million 
a year in lost production and the cost of 
control.

Number of local 
governments with pest 
management plans

At 30 June 2007, 119 of Queensland’s 157 
local governments have endorsed pest 
management plans in place.

Number of new biological 
control agents released

Two new biological control agents have 
been released since 2003. These are 
Agonosoma trilineatum for the control of 
bellyache bush (Jatropha gossypifolia), 
and Cometaster pyrula for the control of 
prickly acacia (Acacia nilotica).

Implementation of weed 
strategies

Four strategies are currently 
implemented: the Australian Weeds 
Strategy, the Queensland Weeds Strategy 
2002–2006, the Queensland Weed 
Spread Prevention Strategy and the 
Queensland Mimosa Pigra Strategy. 
Seven terrestrial Weeds of National 
Signi  cance are found in Queensland. 
Each has an individual national strategy 
accommodated by Queensland. 

Number of new species 
outbreaks

Ten new weed species are estimated 
to enter Queensland each year. 
Approximately 12 species a year are 
classed as naturalised weeds and there 
are over 100 species of declared weeds in 
Queensland.

Photos above (L–R): EPA, EPA, DNRW, EPA
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Importance 
Environmental impacts
Weeds can adversely affect the function of natural 
ecosystems, limiting the sustainability of all the state’s 
natural resources. Weeds can displace native species, 
reduce biodiversity, harbour pests and diseases, and 
increase fuel loads for  res. 

Bellyache bush (Jatropha gossypifolia) competes directly 
with, and replaces, native plants, particularly in riparian 
habitats that may be important vegetation and wildlife 
corridors. Native animals such as parrots, possums, bats 
and large mammals do not appear to graze on bellyache 
bush. In addition, native insects do not consume bellyache 
bush foliage, which discourages visitation by insectivorous 
fauna such as birds and reptiles (Csurhes 1999). The 
overall effect is that the distribution of native animals is 
changed and their abundance is reduced.

Weed management practices can also have environmental 
impacts. Tillage can result in soil erosion and subsequent 
pollution of waterways.

Economic impacts
Weeds cost Queensland an estimated $600 million every 
year in lost primary production and cost of weed control 
(DNRW 2006d).

Speci  cally, weeds have a negative impact on the 
Queensland economy by:

• reducing pasture production and lowering animal 
production;

• killing livestock through their toxicity;

• competing for water and nutrients, thereby reducing 
crop yields;

• blocking stock routes and access to water, increasing 
stock mustering costs;

• reducing opportunities for ecotourism; 

• increasing the cost of treating water for human 
consumption or irrigation; and

• necessitating expenditure on control measures.

Just six declared weeds—parthenium (Parthenium 
hysterophorus), rubber vine (Cryptostegia grandi  ora), 
prickly acacia (Acacia nilotica), mesquite (Prosopis spp.), 
parkinsonia (Parkinsonia aculeata) and lantana (Lantana 
camara)—cost the state more than $72 million each year.

Some weed species can have positive economic 
impacts. Before being declared a weed and having 
their sale prohibited, some species have been valuable 
to the horticulture industry as ornamentals. Certain 
grass species, such as hymenachne (Hymenachne 
amplexicaulis), were valued as pasture. The potential to 
commercially exploit weeds, for example as a biofuel, is 
often investigated.

Social impacts
Weeds can affect public health, safety and recreation and 
lower the aesthetic value of the natural landscape.

Parthenium (Parthenium hysterophorus) can cause health 
problems, particularly in heavily infested areas such as 
Queensland’s central highlands. On contact with the plant 
or its pollen, some people suffer serious allergic reactions, 
which include dermatitis, hay fever and asthma 
(DNRW 2006b). 

Weeds with thorns, such as the giant sensitive tree 
(Mimosa pigra) and prickly acacia (Acacia nilotica), can be 
hazardous to humans and animals. Thick stands of these 
plants can reduce public enjoyment of the environment, 
both physically and aesthetically (DNRW 2006c).

Bellyache bush is a naturalised weed in Queensland, out-competing 
native vegetation.
Photo: DNRW

Thorny thickets of prickly acacia interfere with mustering and stock 
access to water. Prickly acacia infests several million hectares of the 
Mitchell grass plains.
Photo: DNRW

Parthenium is a vigorous annual herb. Introduced into Queensland at 
Toogoolawah in 1955, it is now well established in central Queensland.
Photo: DNRW
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Pressure and condition
Climate
General climate warming may in  uence the spread and 
distribution of weeds in Queensland. Tropical weed 
species could extend further south while temperate 
species retreat. Summer-growing species could also 
become more prevalent in southern regions.

Drought can weaken native pasture systems, making them 
prone to weed invasion. Invasion by weeds that are toxic 
to stock can be particularly negative, as stock are more 
likely to consume toxic plants during drought when they 
are starving and normal feed is not available. Mother of 
millions (Bryophyllum spp.) poses this threat; its  owers 
are particularly toxic and  owering occurs during the drier 
months between May and October (DNRW 2006a).

Weed managers may use climate modelling increasingly 
in the future to predict weed distribution under changing 
climatic conditions.

Transport
Transport of people and goods is a major pathway for weed 
spread in Queensland. Seeds can ‘hitchhike’ to new sites 
in and on vehicles, on machinery and other equipment, 
and attached to clothing or the soles of footwear. The 
transportation of stock can facilitate weed spread, as seeds 
consumed at the animals’ point of origin can be defecated 
at other sites, leading to weed establishment. Products 
such as hay, silage and seed for planting can also be 
contaminated with weed seed and facilitate weed spread. 

More information on the spread of weeds can be found at 
<www.nrw.qld.gov.au/pests/weeds/weed_spread/prevention>.

Plants of value
The nursery trade is recognised as a potentially major 
source of new weeds. Approximately 70% of the nearly 
2000 agricultural and environmental weeds in Australia are 
invasive garden plants (Groves et al. 2005). The trading of 
plants and seeds over the Internet by private citizens makes 

it particularly dif  cult to control the introduction of potentially 
invasive species. Plants cultivated for pasture or fodder 
may invade adjacent habitats. Prickly acacia was cultivated 
in Queensland from 1926 for shade and to provide fodder, 
but has since invaded several million hectares and is now 
recognised as a Weed of National Signi  cance. 

Invasive terrestrial plants 
Each year, approximately 10 new species of invasive 
terrestrial plants (weeds) are introduced into the state. 
Currently, more than 1200 weed species are naturalised 
in Queensland, and approximately 12 additional species 
are classed as naturalised each year (G. Batianoff, pers. 
comm.). Naturalised weeds are subject to control rather 
than eradication programs and this may affect resource 
allocation and target priority. 

Eighty-one genera and over 100 species of invasive 
terrestrial plants are declared weeds. These plants have 
or can have serious economic, environmental or social 
impacts. Table 8.2 lists Class 1 and 2 weeds and one Class 
3 weed, lantana, present in the state; their current and 
potential distributions are shown collectively in species 
richness maps in Figures 8.6 and 8.7. The maps show that 
there is considerable potential for spread of these weeds 
outside south-east Queensland, their future distribution 
being concentrated along almost the entire coast. 

Weed seeds can stick to vehicles and be transported to new sites. 
Preventing new incursions of weeds is the most cost-effective means 
of control.
Photo: DNRW

Figure 8.6  Current distribution of declared terrestrial 
plants in Queensland
Source: DNRW
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and coordinate effort nationally. The species were selected 
according to their invasiveness, current and potential 
distribution, and their economic, social and environmental 
impacts. Queensland currently manages projects on seven 
terrestrial Weeds of National Signi  cance:

• lantana,

• mesquite,

• parkinsonia,

• parthenium weed,

• prickly acacia,

• rubber vine, and

• Chilean needle grass.

Non-declared invasive plants can also have detrimental 
economic, environmental and social impacts. Plants that 
are not declared under state legislation may be subject to 
control requirements imposed by local governments.

The taxa listed in Table 8.2 currently occupy an average of 
30% of their potential range. The highest density is found 
around Brisbane (22 weeds) and other major population 
centres along the coast such as Rockhampton, Townsville 
and Cairns, which each have 15–18 species. The potential 
distribution of the taxa in Table 8.2 could expand across the 
entire state, the most drastic increase in weed density being 
seen along the coast. The Great Dividing Range appears 
to act as a natural barrier, limiting the invasion and likely 
establishment of a number of weeds in western Queensland. 
A full list of declared plants in Queensland is available at 
<www.nrw.qld.gov.au/factsheets/pdf/pest/pp1>.

In 1997, the National Weeds Strategy identi  ed 20 Weeds 
of National Signi  cance from a list of over 3000 naturalised 
plants in order to focus on management of priority weeds 

Figure 8.7  Potential distribution of declared terrestrial 
plants in Queensland
Source: DNRW
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Class 1 plants

Bridal creeper Asparagus asparagoides

Siam weed Chromolaena odorata

Bitou bushw Chrysanthemoides monilifera

Koster’s curse Clidemia hirta

Honey locust tree Gleditsia triacanthos

Badhara bush Gmelina elliptica

Miconia Miconia calvescens

Mikania Mikania spp.

Giant sensitive treew Mimosa pigra

Chilean needle grassw Nassella neesiana

Thunbergia Thunbergia spp.

Class 2 plants

Prickly acaciawq Acacia nilotica

Annual ragweed Ambrosia artemisifolia

Groundsel bush Baccharis halimifolia

Mother of millions Bryophyllum spp.

Rubber vinewq Cryptostegia grandi  ora

Tobacco weed Elephantopus mollis

Harrisia cactus Eriocereus spp.

Telegraph weed Heterotheca grandi  ora

Bellyache bush Jatropha gossypifolia

African boxthorn Lycium ferocissimum

Giant sensitive plant Mimosa invisa

Prickly pear Opuntia spp.

Parkinsoniawq Parkinsonia aculeata

Parthenium weedwq Parthenium hysterophorus

Mesquitewq Prosopis spp.

Fireweed Senecio madagascariensis

Sicklepod Senna spp.

Weedy sporobolus grasses Sporobolus spp.

Chinee apple Ziziphus mauritiana

Class 3 plants

Lantanawq Lantana camara

w Weeds of National Signi  cance species; q management 
coordinated from Queensland by DNRW.

Table 8.2  Declared Class 1 and 2 terrestrial weeds in 
Queensland and lantana, a Class 3 weed
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Response
Weed strategies
In 2007 the National Weeds Strategy has been replaced 
by the Australian Weeds Strategy and the Queensland 
Weeds Strategy 2002–2006 will be updated. Development 
of these strategies involved public consultation and 
input was sought from key stakeholders. Both strategies 
recognise the need to identify and deal with pathways 
for weed introduction and spread. The risk of spread of 
weeds needs to be assessed and the ability of various 
management actions, including greater awareness, to 
reduce that risk needs to be determined. Queensland has 
developed a Weed Spread Prevention Strategy which, 
among other aims, will develop innovative, practical and 
cost-effective solutions to minimise weed spread. 

Spraying hymenachne 

Blueprint for the Bush is a ten-year partnership plan, 
announced in 2006, between the Queensland Government, 
AgForce Queensland and the Local Government Association 
of Queensland. Reclaim the Bush, a Pest Offensive is an 
$11 million funding initiative under the Blueprint for the 
Bush to attack priority pest animals and weeds (DNRW 
2006d). The plan will target 20 signi  cant woody weeds, 
including mesquite, prickly acacia, parkinsonia and pond 
apple (Annona glabra). Reclaim the Bush will provide eight 
new or improved wash-down facilities to limit weed spread 
by vehicles and machinery. 

The National Four Tropical Weeds Eradication Program has 
been running since 2002 and has been extended until 
2012. It has made signi  cant progress towards eradicating 
Clidemia hirta, Limnocharis  ava, Mikania micrantha 
and Miconia spp. All known plants have been treated, 
reductions in seedling recruitment have occurred, and 
hygiene practices have been introduced to reduce the risk 
of further spread. In 2006 the program was independently 
reviewed by the Australian Weeds Committee, which saw no 
impediment to the program’s long-term goal of eradication.

State pest management plans and strategies can be 
viewed on the Department of Natural Resources and Water 
website, <www.nrw.qld.gov.au>.

Legislation
The Land Protection (Pest and Stock Route Management) Act 
2002 (Qld) provides a framework and powers for enforced 
control of weeds. Through this Act, weeds are assessed and 
may be declared as Class 1, 2 or 3. All landholders, including 
local governments and state agencies, are required to 
control Class 1 and 2 pests on their land. Class 1 pests are 
subject to eradication programs if present in the wild in 
the state. There is an obligation on landholders to control 
Class 3 plants only where they affect an environmentally 
signi  cant area. It is an offence under the Act to introduce, 
keep (Class 3 weeds excepted), supply or release a declared 
pest without a permit.

Declaration is reserved for serious weeds with current or 
potentially widespread impact. Given  nite resources, it is 
important to prioritise taxa for management action. Some 
plants that are not declared under state legislation can still 
have signi  cant detrimental economic, environmental or social 
impacts. However, they may already be widespread, with 
few practical options for control. Alternatively, they may be 
localised and subject to control requirements imposed by local 
governments. Other species (such as Leucaena leucocephala) 
have bene  ts and are perhaps best managed through a 
combination of local declaration and codes of practice.

Declaration also removes weeds from sale, but the weeds 
need  rst to be identi  ed as a problem. An alternative 
approach to the present prohibited list is to develop a 
permitted list of plants that can be sold (Csurhes et al. 
2006): plants are automatically prohibited from trade unless 
they are on the list. To be listed, taxa would need  rst to be 
formally assessed for their potential invasiveness.

Weed Hygiene Declarations are used to provide information 
on whether a supplied item such as fodder or grain is 
contaminated by any of six species of Class 2 weeds.

Wash-down facilities are used to prevent weed seed spread by 
vehicles and machinery.
Photo: DNRW
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Biological control
Biological control research in Queensland has led to three 
new biological control agents being released since 2003. 
One of these was a gall  y, Cecidochares connexa, released 
onto Siam weed (Chromolaena odorata) infestations in 
Papua New Guinea (PNG). The gall  y established in all 12 
provinces of PNG and caused substantial damage at some 
sites. Because of the geographical proximity of PNG to 
Queensland, controlling the weed there minimises the risk 
of further introductions of Siam weed into this state.

Six traditional biological control agents for lantana, prickly 
acacia and rubber vine have continued to be released. 
Long-term monitoring of rubber vine infestations has 
shown positive signs of control by the rust Maravalia 
cryptostegiae and the moth Euclaster gigantalis. 
Evaluations of the effect of the seed-feeding beetle 
Penthobruchus germaini, which was released prior to 2003 
on parkinsonia populations, suggest it has an insuf  cient 
impact, causing low levels of seed mortality. 

Applications for the release of four new biological control 
agents, two for lantana and two for cat’s claw creeper 
(Macfadyena unguis-cati), another Class 3 weed, are 
currently being sought (DNRW 2006e). 

Detailed information on biological control in Queensland can 
be found at <www.nrw.qld.gov.au/alan_  etcher/biocontrol>. 

Education
Two education programs, Weed Warriors and Weedbusters, 
are currently being run in Queensland schools. Both 
programs promote weed awareness and action. Weed 
Warriors partners natural resource practitioners and other 
weed specialists with local schools and incorporates 
the biological control of local weeds. Both programs are 
important for the long-term control of weeds because they 
encourage people to become weed specialists in the future 
and give people the skills and knowledge needed to make 
informed decisions.

Government extension of  cers play an essential 
role in the distribution of research and education to 
landholders and other stakeholders, which leads to the 
practical application of weed prevention and control. The 
reciprocal communication between extension of  cers and 
landholders is also useful for pre-empting and overcoming 
problems with control methods and education.
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The gall  y is a biological control agent for Siam weed.
Photo: Colin Wilson
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Key findings 
• Freshwater systems are essential for life and underpin 

much of our social and economic wellbeing. Invasive 
freshwater pests can reduce water quality, reduce the 
size of native  sh populations and lower the aesthetic 
value of Queensland’s waterways. 

• Fishing, tourism and water treatment facilities can suffer 
adverse economic effects from invasive freshwater species. 

• In 2004 red-eared slider turtles (Trachemys scripta) were 
found in south-east Queensland. This pest joins the 18 
species of noxious  sh and several declared aquatic 
weeds, including four Weeds of National Signi  cance, 
that threaten Queensland’s natural waterways. 

• The current distribution of declared freshwater plants 
occurs predominantly on the coast of Queensland but 
could potentially spread west and further north into 
World Heritage Areas. 

• Currently, established freshwater vertebrate pests are 
predominantly limited to south-east Queensland but 
could potentially spread throughout the entire state. 

• A state strategy, Control of Exotic Pest Fishes: An 
Operational Strategy for Queensland Freshwaters 2000–
2005, speci  cally targets invasive freshwater species. Two 
national and two state strategies have been implemented 
to manage invasive species, and a strategy for each of the 
Weeds of National Signi  cance and several more speci  c 
projects such as the eradication program for red-eared 
slider turtles are also implemented.

Indicators and 
summary of status

Importance 
Environmental impacts
Queensland has the highest diversity of freshwater  sh in 
Australia. Freshwater pests can reduce biodiversity as well 
as displace and prey on native species, introduce diseases 
and reduce water quality.

Carp (Cyprinus carpio) reduce water quality when feeding 
because they uproot vegetation and stir up sediment, 
increasing turbidity. This reduces light penetration, reducing 
photosynthesis by submerged aquatic plants and reducing 
the oxygen levels in the water. Reduced light can inhibit 
visual feeding by native animals and reduced oxygen levels 
may be fatal to them. Aquatic weeds can have a similar 
impact, particularly when they smother waterways, and they 
can greatly alter  ow rates (Mackey 1996).

Tilapia (Oreochromis spp., Tilapia spp. and Sarotherodon 
spp.) can live in a wide variety of climatic conditions and 
have simple food requirements and a highly ef  cient 
reproductive system. These characteristics make them well 
adapted to invade many Queensland aquatic environments 
at the expense of some native species, which are out-
competed for food and habitat by the aggressive tilapia.

Freshwater plants 
and animals

Indicator Status of indicator

Current and potential 
extent, density and 
distribution of invasive 
freshwater pests

The current distribution of declared 
freshwater plants and established 
vertebrate pests in Queensland is limited 
to the coast and south-east respectively. 
All have the potential to expand their 
distribution further west and north along 
the coast.

Implementation of 
strategies

One state strategy speci  c to invasive 
freshwater species has been implemented. 
Four general pest plant and animal 
strategies will be updated in 2007. Each 
of the four aquatic Weeds of National 
Signi  cance is the subject of an individual 
strategy and an eradication program is in 
place for red-eared slider turtles.

Introduced species Red-eared slider turtles were discovered in 
Queensland in 2004. Eighteen species of 
 sh are listed as noxious in Queensland and 

six species are established. Ten declared 
species of freshwater plants, including four 
Weeds of National Signi  cance, are present 
in Queensland.

Salvinia
Photo: DNRW
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Economic impacts
Healthy freshwater systems are essential for life. However, 
the economic cost of freshwater pest plants and animals 
is dif  cult to quantify. Aquatic weeds, for example, can 
reduce the  ow of water to irrigation equipment and, 
through increased transpiration, cause up to four times 
more evaporative water loss. Stock can be prevented from 
accessing drinking water, and under  ood conditions there 
is also concern that weed material can build up, snag other 
debris and, with the accumulated weight, cause fences 
and bridges to collapse (DNRW 2006b).

The  shing industry could lose revenue if native  sh 
such as barramundi (Lates calcarifer) suffer a decline 
in population. Aquatic weeds can create monocultures 
that degrade natural wetland nurseries, leading to 
lowered production. The  shing industry may also suffer 
from introduced  sh diseases. Gold  sh ulcer disease 
(Aeromonas salmonicida), for example, is a bacterial  sh 
disease spread from  sh to  sh that was introduced into 
Australia in the 1970s. 

Water treatment facilities can also be affected. Cabomba 
(Cabomba spp.) infestations can discolour potable water 
and the additional cost of treating such water is estimated 
to be $50 per megalitre (Mackey 1996). 

Social impacts
Freshwater pest plants and animals can have cultural and 
social impacts by affecting health, safety, recreation and 
the aesthetic value of the natural landscape.

Weeds such as cabomba can cause drowning when animals 
and small children believe the  oating carpet of weed is 
solid ground and become entangled. Mats of aquatic weeds 
can accommodate mosquito larvae, which are vectors for 
Ross River fever and encephalitis (DNRW 2006d).

Aquatic weeds can also interfere with recreational 
activities by clogging the inlets of water-cooling systems 
of boat engines and preventing swimming, canoeing and 
 shing (DNRW 2006a).

The aesthetic value of freshwater ecosystems can be 
compromised when aquatic weeds form monocultures and 
reduce water quality.

Pressure and condition
Introduction of invasive species
Sport  sh such as carp, salmon, perch and trout have been 
released in Queensland waters for recreational  shing. The 
stocking of private dams and ponds with exotic species 
has resulted in the escape of  sh into natural waterways 
during  oods.

Many invasive freshwater species have been introduced 
as a result of the pet and aquarium trade (Arthington et 
al. 1999). People dump aquarium plants, pet  sh and/or 
reptiles in local creeks and ponds where they may thrive 
in the absence of any natural predators. Invasive species 
such as gold  sh (Carassius auratus), carp, red-eared slider 
turtles and cabomba have been introduced in this way. 

Ornamental plants and plants introduced for agricultural 
or horticultural purposes can also become invasive 
freshwater species. Water hyacinth (Eichhornia crassipes) 
was originally introduced as an aquatic ornamental, but 
is now a declared weed of Queensland; hymenachne 
(Hymenachne amplexicaulis) was introduced as a ponded 
pasture grass and is now a Weed of National Signi  cance 
(DNRMW and EPA 2006a).

Obstacles to pest control
The control of freshwater pest plants and animals can be 
complicated.

Control and management of pest  sh is a costly procedure 
and involves the destruction, collection and disposal of 
 sh. The use of piscicides (poisons speci  c to  sh) is 

inappropriate in large, open bodies of water such as rivers 
and streams, as they could kill native  sh. Intensive  shing 
may reduce numbers but, alone, is not likely to achieve 
effective long-term control (Norris 2006).

Tilapia are native to Asia, Africa and Central America and were 
introduced illegally to Australia in the 1970s as aquarium  sh.
Photo: DNRW

Cabomba is a fully submerged aquatic plant that can impede 
aquatic recreational activities.
Photo: DNRW
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Some aquatic pest animals are dif  cult to detect, making 
eradication and/or control dif  cult. Red-eared slider turtles 
(Trachemys scripta), for example, currently require labour-
intensive methods of detection, and control of this pest 
will require research into novel methods of detection, such 
as the use of sniffer dogs (DNRW 2006c).

In Caldwell Shire, in north-east Queensland, pond apple 
(Annona glabra) control and management are hampered 
by the inaccessibility of the plants. The plants grow on 
lagoon fringes that can have waist-deep mud and head-
high bulkuru sedge (Eleocharis dulcis) and control can 
necessitate carrying chainsaws and axes through this 
terrain. Other hazards include snakes, crocodiles and 
mosquito-borne diseases (DNRMW and EPA 2006b). 

Freshwater pest animals
Eighteen species of freshwater  sh are declared noxious 
in Queensland. Six freshwater pest vertebrates are 
established in Queensland (Jebreen 2002): gold  sh, carp, 
mosquito  sh (Gambusia holbrooki), guppies (Poecilia 
reticulata), tilapia (Tilapia mariae) and red-eared slider 
turtles. Figure 8.8 shows the current distribution of exotic 
freshwater vertebrates, which is predominantly limited 
to south-east Queensland. Freshwater exotic vertebrates 
have the potential to expand their range over the entire 
state. Only part of Queensland was surveyed for pest 
 sh, suggesting that the current distribution shown is an 

underestimate. Nevertheless, there is considerable scope 
for further spread.

Red-eared slider turtles were  rst discovered in Pine 
Rivers Shire, in south-east Queensland, in 2004. They 
have been identi  ed as one of the top 100 of the ‘World’s 
Worst’ invaders by the World Conservation Union and are 
a declared pest in Queensland. They are aggressive and 
will out-compete native species for food and space, and 
could introduce exotic diseases and alter the dynamics of 
endemic diseases in native turtle populations (S. O’Keeffe, 
pers. comm.). Their broad climatic tolerance overseas 
suggests that these turtles have the potential to establish 
over a large part of Australia.

Figure 8.8  Current distribution of established exotic 
freshwater vertebrates in Queensland
Source: DNRW
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Red-eared slider turtles are native to America; they pose a threat to 
biodiversity and are an established pest in many parts of the world.
Photo: Scott O’Keeffe, DNRW

Thick stands of pond apple can be dif  cult to access and can restrict 
the use of certain control and management measures.
Photo: DNRW
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Freshwater pest plants
Ten declared freshwater weeds are established in 
Queensland:

• alligator weed (Alternanthera philoxeroides),

• pond apple (Annona glabra),

• cabomba (Cabomba caroliniana), 

• water hyacinth (Eichhornia crassipes), 

• Senegal tea plant (Gymnocoronis spilanthoides),

• hygrophila (Hygrophila costata),

• hymenachne (Hymenachne amplexicaulis), 

• limnocharis (Limnocharis  ava),

• water lettuce (Pistia stratiotes), and

• salvinia (Salvinia molesta).

Figures 8.9 and 8.10 show the current and potential 
distribution of these declared freshwater weeds. On 
average, these species currently occupy 17% of their 
potential range. The declared freshwater weeds listed 
above could expand into much of western Queensland, 
which currently has no freshwater weeds. The number of 
species of freshwater weeds present along the coast could 
also increase and they could expand into World Heritage 
Areas in the north of the state. 

Figure 8.10  Potential distribution of declared freshwater 
plants in Queensland
Source: DNRW 
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Figure 8.9  Current distribution of declared freshwater 
plants in Queensland
Source: DNRW
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Hymenachne was introduced as a ponded pasture species. It can 
increase  ooding, interfere with irrigation, destroy wildlife habitat 
and reduce the aesthetic and recreational value of waterways.
Photo: DNRW

Water hyacinth was introduced as an aquatic ornamental plant; 
under ideal conditions, infestations can double in size each week.
Photo: DNRW
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Four of the declared plant species—cabomba, 
hymenachne, pond apple and salvinia—are Weeds of 
National Signi  cance.

Queensland waterways may also be affected by terrestrial 
weeds that inhabit riparian zones, such as bellyache bush 
(Jatropha gossypifolia).

Further information on Weeds of National Signi  cance can 
be found on the Weeds Australia website: <www.weeds.
org.au/natsig>. A list of the declared weeds of Queensland 
can be viewed at <www.nrw.qld.gov.au/pests/weeds/
declared_plants/index>.

Response 
Strategies and projects
Since 1999, the Queensland Government has developed 
a strategy for the management of exotic pest  sh. 
Control of Exotic Pest Fishes: An Operational Strategy for 
Queensland Freshwaters 2000–2005 (Mackenzie et al. 
2001) emphasises prevention of the establishment of new 
species and the control, containment and, where possible, 
eradication of existing populations of exotic species using 
the principles of integrated pest management.

Other ongoing responses to freshwater pest plants and 
animals include the eradication program for red-eared 
slider turtles and a range of community-based projects that 
aim to involve local communities in reducing carp numbers 
and promoting the conservation of native  sh.

The National Weeds Strategy and the Australian Pest 
Animal Strategy (both approved in 2007) provide clear 
national direction on the management of weed and pest 
animal issues. The strategies contained within these 
documents are applicable to freshwater pest species, 
although the Australian Pest Animal Strategy does not 
cover invertebrates. At the state level, the Queensland 
Pest Animal Strategy and the Queensland Weeds Strategy 
provide similar direction.

The four Weeds of National Signi  cance that affect 
Queensland waterways are also the subject of individual 
strategies that are current until 2006 or 2007.

Research and education
Education ensures future availability of pest specialists 
and gives people the skills and knowledge needed to 
make informed decisions. 

Aquatic Invaders is a school program for upper primary 
and lower secondary students run by the Department of 
Primary Industries and Fisheries. It explains the dangers of 
introducing non-native  sh to our creeks and rivers, how 
to prevent the spread of existing pest  sh and how to stop 
new pest species being introduced.

Research is essential for the control of aquatic pest 
species. Biological control agents, molecular techniques 

focusing on ‘daughterless technology’ (which allows 
only males to be born, thus controlling the population by 
limiting the number of females available for breeding) and 
a lethal virus, for example, are all control methods being 
researched for carp.

Government extension of  cers play an essential role in 
the distribution of research and education to landholders 
and other stakeholders, which leads to the practical 
application of weed and pest animal prevention and 
control. The reciprocal communication between extension 
of  cers and landholders is also useful in pre-empting and 
overcoming problems with control methods and education.
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Key findings 
• Queensland’s marine environment is valued for its high-

quality habitat, biodiversity and biological productivity. 

• Several multimillion-dollar industries, such as  shing 
and tourism, rely heavily on the continued good health 
and aesthetic value of this natural resource. 

• Currently, Queensland has no recorded established 
invasive marine pests. 

• Biofouling and the dumping of ballast water by ships 
present major pathways for the introduction of marine 
pests. 

• Currently, 26 invasive marine pests are listed as posing 
a potential threat to Queensland’s marine environment 
(Hayes et al. 2004). 

• A National System for the Prevention and Management 
of Marine Pest Incursions is being developed and will 
be implemented by July 2008 to combat the potential 
threat. This provides the framework for establishing 
marine pest prevention, management and response 
arrangements. The Australian Emergency Marine 
Pest Plan (EMPPlan) 2005 complements the national 
AQUAVETPLAN to combat emergency animal diseases in 
the marine environment. 

Indicators and 
summary of status
Indicator Status of indicator

Ship arrivals from foreign 
ports

The increasing numbers of foreign ships 
visiting Queensland ports increase the risk 
of marine pest introduction.

Implementation of 
pest plant and animal 
strategies

A National System for the Prevention and 
Management of Marine Pest Incursions is 
being developed and will be implemented 
by July 2008. This provides the framework 
for establishing marine pest prevention, 
management and response arrangements. 
The Australian Emergency Marine Pest 
Plan describes the chain of command 
in an emergency marine response and 
complements the national AQUAVETPLAN, 
which deals with animal diseases in the 
marine environment. 

Species outbreaks No new outbreaks of invasive marine pests 
have been recorded since 2003.

Introduced species Currently, Queensland has no recorded 
established invasive marine pests. 
The National Introduced Marine Pest 
Information System (NIMPIS) lists 26 
species recorded as posing a threat to 
Queensland. Two new species have been 
added to this list since 2003.

Importance 
Environmental impacts
Pest plants and animals can have negative impacts on 
Queensland’s unique marine environment by preying 
on and displacing native species, reducing biodiversity, 
altering ecosystem processes and polluting waterways 
(EPA 2003). 

The cyanobacterium Lyngbya (Lyngbya majuscula) has 
been recorded along the Queensland coast since 1911 
and can occur as toxic blooms. These blooms smother 
shoreline plants and overgrow seagrasses, with possible 
detrimental consequences for dugongs (Dugong dugon) 
that rely on seagrasses for food. 

Attempts to prevent the spread of marine pests can also be 
detrimental to the environment. Some anti-fouling paints 
contain the compound tributyltin (TBT). TBT is highly toxic 
and can poison marine organisms when scraped off hulls 
during cleaning.



In
va

si
ve

 p
la

nt
s 

an
d 

an
im

al
s

281State of the Environment Queensland 2007

M
ar

in
e 

pl
an

ts
 a

nd
 a

ni
m

al
s

Economic impacts
Fishing industries in Queensland generate over $200 
million a year in primary production. Fisheries would 
be adversely affected by reduced biodiversity or marine 
diseases introduced by pest species. In 1982 Leidy’s 
comb jelly (Mnemiopsis leidyi) was introduced into the 
Black Sea, where it established, comprising 95% of the 
biodiversity, and contributed to the demise of most  shing 
industries in those waters. The loss was estimated to cost 
several hundred million dollars a year. 

Most of Australia’s trade in bulk commodities is carried 
by ships (CRC Reef Research Centre 2004). A marine 
pest incursion could require a quarantine area to be 
established, preventing movement of international and 
domestic trading vessels. Management of ballast water 
alone could cost the Queensland shipping industry more 
than $23 million a year.

Cultural and social impacts
Invasive marine pests can have cultural and social impacts 
by affecting health, safety, recreation and the aesthetic 
value of the natural landscape.

The cyanobacterium Lyngbya can be toxic to humans, 
causing irritation of the skin, eyes and respiratory tract. 

Vessel owners have a responsibility to clean and repaint 
hulls with anti-fouling paint, which can be expensive and 
time-consuming. Unless internal pipework is also treated, 
a clean and freshly painted hull does not guarantee a pest-
free status.

Pressure and condition
Aquarium trade
Exotic marine species can be introduced when released 
from private or public aquaria. The green alga Caulerpa 
taxifolia, a popular marine aquarium plant, was introduced 
into the Mediterranean Sea, where it has reached pest 
proportions. Caulerpa taxifolia is native to Queensland 
and other tropical Indo-Paci  c regions. However, due to 
interstate translocation it has become a declared pest in 
New South Wales and South Australia.

Shipping
Shipping and trade are major vectors for marine pest 
spread. Queensland has 15 international trading ports 
where ballast dumping can occur (Table 8.3). The more 
foreign ships that visit Queensland ports, the more 
opportunities exist for marine pest introductions. 

There are approximately 190 000 recreational vessels in 
Queensland and these have the potential to translocate 
marine pests via biofouling.

For more information on ballast and fouling, see <www.
reef.crc.org.au/publications/brochures/CRC_Reef_introd_
species_web.pdf>.

Port
Number of visits

1991–92 1999–2000 2000–01 2001–02 2002–03 2003–04 2004–05 2005–06

Brisbane 1580 2356 2271 2208 2297 2268 2387 2618

Gladstone 676 933 969 969 985 1116 1159 1270

Hay Point 516 731 764 759 819 965 1005 929

Cairns 463 516 571 771 729 774 697 606

Townsville 376 651 718 376 803 714 676 736

Weipa 295 302 291 328 259 256 374 413

Karumba 21 157 49 134 130 131 46 253

Abbot Point 81 93 106 119 128 121 141 148

Rockhampton 68 80 70 61 54 54 63 60

Cape Flattery 40 36 38 35 37 37 29 28

Mourilyan 25 36 26 31 43 32 32 31

Lucinda 16 19 11 18 17 15 21 20

Bundaberg 163 44 33 33 28 25 21 24

Mackay 121 150 140 140 159 156 146 168

Total 4441 6104 5997 6001 6484 6664 6797 7304

Source: AAPHA, BPA, CPA, MPA, PCQ, POB, TPA

Table 8.3  Number of trading ship visits to Queensland ports as reported by Port Authorities
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Ballast water
Ballast water is taken on by ships to provide stability when they 
are unladen. A single ship may carry 70 000 tonnes of ballast 
water and release it at a foreign port when cargo is loaded. 
Ballast may contain planktonic species, the larvae of bottom-
dwelling invertebrates,  sh and pathogens (Low 2003). 

The proximity of Queensland to South-east Asian countries 
and the increasing speed at which ships can travel result in 
a greater chance of foreign organisms surviving the journey 
in ballast water and establishing in Queensland ports (CRC 
Reef Research Centre 2004).

Biofouling
Marine pests can be introduced to new sites in 
Queensland by organisms that attach to vessel hulls or 
other niche areas, such as anchor wells or intake pipes. 
This process is known as biofouling, and was the means 
of introduction of the Asian green mussel (Perna viridis) 
at Cairns in 2001.

To prevent hull fouling, boat owners can paint their hull 
with anti-fouling paint and/or clean their hull. However, 
anti-fouling paint is expensive, can be toxic to non-invasive 
marine organisms and must be reapplied according to 
product instructions to be effective. The cleaning of hulls 
can dislodge organisms that will establish on the ocean 
 oor and become invasive, and traces of marine animals, 

such as tubeworms, barnacles and sponges, can be left 
behind to re-establish on the original surface. 

Terrestrial weeds and pests
Terrestrial pest plants and animals can be distributed 
along the coastal zone and have impacts on the marine 
environment. Pond apple (Annona glabra), for example, 
is a Weed of National Signi  cance and can invade fresh, 
brackish and saltwater areas and establish monocultures 
that reduce the natural water-  ltering abilities of such 
habitats (DNRMW and EPA 2006). This can lead to greater 
quantities of sediment, nutrients and pollutants entering 
the ocean. Introduced feral pigs (Sus scrofa) and foxes 
(Vulpes vulpes) can threaten sea turtle populations by 
preying on turtle eggs laid at beaches. 

Naturally occurring organisms
Some invasive marine pests can be naturally occurring. 
The crown-of-thorns star  sh (Acanthaster planci), the 
cyanobacterium Lyngbya (Lyngbya majuscula), the toxic 
alga P  esteria spp. and the green alga Caulerpa taxifolia 
are all native to Queensland and experience periodic 
surges in numbers. Control of naturally occurring species 
is focused on reducing their undesirable impacts, whereas 
the focus for exotic species is often eradication.

Algal blooms
Harmful algal blooms, such as those caused by the 
cyanobacterium Lyngbya, are common seasonal events in 
Queensland. Since 2002,  ve areas along the Queensland 
coast have had signs of Lyngbya blooms: these are 
Hinchinbrook Island, Hardy Reef, Shoalwater Bay, Great 
Keppel Island and Moreton Bay. Nearly one-quarter of such 
blooms produce toxins and have the potential to have 
harmful impacts on public health.

Introduced species
Currently, Queensland has no recorded established 
marine pests.

The National Introduced Marine Pest Information System 
(NIMPIS) lists 26 species as actual or potential threats to 
Queensland. Two new marine species have been added to 
this list since 2002: the knotted thread hydroid (Antennella 
secundaria) and the Asian green mussel (Perna viridis).

Introduced species do not necessarily equate to pest 
species. It is estimated that one out of eight introduced 
marine organisms will become a pest. The Caribbean 
tubeworm (Hydroides sanctaecrucis) has become 
established in Cairns and surrounding areas, but pest 
impact assessments by the Environmental Protection 
Agency have not warranted the assignation of pest status 
to this species.

For a full list of the species on NIMPIS, see 
<www.marine.csiro.au/crimp/nimpis>.

Asian green mussels can form dense populations on vessel hulls, 
increasing corrosion and reducing ef  ciency. They have also been 
associated with shell  sh poisoning in humans.
Photo: Tropical Reefs Slipways, Cairns

Biofouling is a major pathway for marine pest introduction.
Photo: Townsville Port Corporation
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Response 
Strategies and programs
A National System for the Prevention and Management 
of Marine Pest Incursions is being developed and will 
be implemented by July 2008. This system provides 
the framework for establishing marine pest prevention, 
management and response arrangements. An 
Intergovernmental Agreement for the national system has 
been signed by the Australian Government, Queensland 
Government and most other state and territory governments.

Australia also has an Emergency Marine Pest Plan 
(EMPPlan) to ensure a rapid response to invasions by 
exotic marine pests. State/Northern Territory plans are 
generally modelled on this plan (DAFF 2005).

For more information on the National System for the 
Prevention and Management of Marine Pest Incursions, 
see <www.daffa.gov.au/  sheries/invasive>.

Ballast and biofouling 
procedures
Ballast water exchange at sea is used to minimise the risk 
of marine pest introduction that could be caused by the 
dumping of foreign ballast water. This approach relies on 
the assumption that organisms from the deep ocean are 
neither adapted to live close to shore nor adapted to the 
differences in salinity between the open ocean and shore 
(Low 2003).

Currently, foreign sources of ballast water and their 
associated level of risk are regulated by the Australian 
Quarantine Inspection Service (AQIS). The National System 
for the Prevention and Management of Marine Pest Incursions 
aims to implement national ballast water management 
arrangements and monitoring of high-risk ports.

Biofouling on international yachts and illegal foreign 
vessels is managed by AQIS. Australia and New Zealand 
issued a code of practice which prohibits the in-water 
hull cleaning of any vessel in Australian and New Zealand 
waters without speci  c approval. The National System for 
the Prevention and Management of Marine Pest Incursions 
is developing best practice biofouling guidelines.

For more information on ballast and biofouling, see 
<www.reef.crc.org.au/publications/brochures/CRC_Reef_
introd_species_web.pdf>.

Education and research
Communication plans and a research and development 
strategy are being developed to support the 
implementation of the National System for the Prevention 
and Management of Marine Pest Incursions. 

Government extension of  cers play an essential 
role in the distribution of research and education to 
stakeholders, which leads to the practical application 

of weed and pest animal prevention and control. The 
reciprocal communication between extension of  cers and 
stakeholders is also useful in pre-empting and overcoming 
problems with control methods and education.

Biological and ecological research continues for crown-of-
thorns star  sh. Such knowledge is used to develop more 
ef  cient methods of control and prevention.
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Introduction 

Human settlements in Queensland range from isolated 
outback farms and Indigenous communities, rural towns 
and regional centres to the rapidly growing metropolis 
of South East Queensland (SEQ). These settlements, 
particularly the large urban centres and cities, drive 
modern economies and provide a rich social and cultural 
environment in which people can interact and pursue 
a range of educational, employment and recreational 
opportunities. These opportunities attract more people 
and fuel the trend towards increasing urbanisation.

Growing human settlements have impacts on the 
environment through land use conversion, the 
development of physical and social infrastructure, the 
consumption of water and energy, and the generation of 
waste. Queensland’s integrated planning and development 
assessment framework plays a key role in managing 
population growth and provides a number of planning 
tools to coordinate and integrate planning at the state, 
regional and local levels.

This chapter examines the major issues facing 
Queensland’s human settlements in eight issue papers:

• Population and settlement patterns deals with total 
population growth, population growth of local areas, 
population ageing, household size, residential density, 
demographic trends such as interstate and international 
migration, and how development is being managed at 
the state, regional and local levels. 

• Economic activity and employment discusses economic 
growth at the state and regional levels, total employment 
over all sectors, employment in the information and 
technology sector, and unemployment levels. 

• Travel and transport explores such topics as car 
ownership, the distances people travel in passenger 
vehicles, public transport use, congestion levels, 
average distance that people travel to work, and the 
movement of freight.

• Energy use discusses total energy consumed, energy 
consumption by different fuel sources, energy 
consumption per person, energy consumption per unit 
of gross state product and the proportion of energy 
consumption by sector. 

• Urban water use examines the use and reuse of water 
and per capita water consumption.

• Solid waste management provides an overview of the 
amount of solid waste going to land  ll, the amount of solid 
waste that is either recovered or recycled and the trend in 
the amount of domestic waste recycling per person.

• Chemicals in the environment describes government 
actions to assess the environmental and chemical 
burdens in Queensland and the number of facilities that 
report to the National Pollutant Inventory. 

• Liveability covers such topics as the proportion of land 
that is conserved for green and open spaces, the number 
of noise complaints, house prices and income ratios, 
changes in community renewal areas, life expectancy, 
health of Indigenous and non-Indigenous people, urban 
socioeconomic inequality and community attitudes. 

Long-term trends have been presented for all issues 
except ‘Chemicals in the environment’, where indicators 
have been presented for the  rst time. The inclusion of 
chemicals in this chapter re  ects the increasing public 
awareness of environmental chemicals and concern for 
the impact they have on the environment. 

Urban metabolism and 
industrial ecology
The environmental monitoring of a human settlement 
needs to take into account the internal environment of that 
settlement and its utility in meeting human needs, as well 
as the settlement’s impacts on the external environment 

Photo: Brisbane City Council
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through resource use and waste production. Conceptual 
frameworks for studying urban centres have likened urban 
settlements to a complex organism or ecosystem and given 
rise to the  elds of urban metabolism and industrial ecology 
(Krrishnamohan 2002). These models provide a useful way 
of examining energy and resource throughputs and the 
sustainability (or otherwise) of our urban environments. 

Industrial ecology in particular offers a framework for 
holistic environmental management of human settlements, 
aiming at ‘closing the loop’ in the  ow of energy and 
resources (Figure 9.1). The Regional Industrial Ecology 
model builds on the Extended Urban Metabolism (EUM) 
model presented in State of the Environment Queensland 
2003. The rationale of industrial ecology is to minimise 
waste and resource and energy consumption upstream 
while  nding opportunities for reuse of waste by other 
industries, through by-product synergies or waste 
exchange. Here the output waste from one industry 
becomes the input material for another industry. 

Application of these concepts at a larger scale requires 
tracking of the total resource inputs—energy, water, food, 
building materials and other natural resources—into a 
region (Figure 9.1). The processing of these inputs has 
been dubbed ‘community metabolism’; it can be likened 
to the engine room of a human settlement where industry 

and business, residential, tourism and local government 
processes occur. The aim is to feed as much of the waste 
streams as possible back into the community metabolism 
systems as resource inputs: the  nal outputs are liveability 
and waste outputs.

This chapter explores the core elements making up the 
regional industrial ecology model. The resource inputs 
are energy, water consumption and chemicals found in 
food and building materials. They support the metabolic 
cycles of economic activity, population, settlements and 
transport. These activities, in turn, generate the outputs of 
liveability and waste, where any waste or waste chemical 
generated is recycled where possible. This concept is 
useful because it provides an entry point for examining 
sustainability (see Chapter 2, Sustainability) and for 
tracking the effectiveness and ef  ciency of the laws and 
regulations put in place to reduce the impacts of human 
settlements (see Chapter 11, Legislation).

References
Krrishnamohan, K. 2002, ‘Urban metabolism as an industrial 
ecology tool for sustainable development of human 
settlements—a viewpoint’, International Journal of Ecology and 
Environmental Sciences 28(1–2): 63–70.

Figure 9.1  Regional Industrial Ecology model
Source: Krrishnamohan 2002 
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Key findings 
Queensland has experienced substantial growth in 
population, consistent with trends experienced in the last 
quarter of the 20th century, since the release of State of 
the Environment Queensland 2003. Net migration from 
interstate and overseas has made a major contribution 
to this growth, new arrivals being attracted by the state’s 
employment opportunities, lifestyle, natural environment 
and relative housing affordability. At the same time, 
the past two years (2005 and 2006) have seen a small 
resurgence in growth arising from natural increase, which 
is contrary to the long-term decline in total fertility rates 
currently anticipated (Qld Treasury 2006). 

• Around two-thirds of Queensland’s population lives 
in the state’s south-east corner, and most growth 
continues to be concentrated in this area. Recent years, 
however, have seen a small but signi  cant resurgence 
of growth in regional areas. This growth is strongly 
in  uenced by migration; in particular it includes 
retirees and others seeking ‘sea change’ lifestyles in 
coastal centres, and job seekers attracted to regional 
employment hubs. 

• To date, the focus of policy and planning by state and 
local governments has been on meeting the increasing 
demand for infrastructure, services and goods triggered 
by population growth, and in particular managing the 
impacts of residential development. These efforts have 

been guided by population projections that point to 
continued levels of growth up to 2026. 

• Despite the emphasis that has been placed on dealing 
with population growth, attention is now turning as 
well to the impending impacts of population change 
on the state’s social environment. Over the next two 
decades, population ageing and shifting household 
patterns are likely to drive a change in the direction, 
nature and levels of demand for essential services and 
urban infrastructure. 

• Like most other developed countries, Australia and its 
states and territories are experiencing a demographic 
shift triggered by declining fertility rates, increased life 
expectancy and maturing of the largest age cohorts. 
The average age of Queensland’s population is 
increasing, and at the same time the average number 
of people per household is decreasing.

• Household numbers are likely to grow at a faster rate 
than population growth over the next two decades, 
with an additional million households projected to 
form between 2001 and 2026 (DLGPSR 2007). More 
signi  cantly, much of this growth in household 
numbers is likely to be in the form of smaller 
households. By 2026, around three out of every  ve 
Queensland households are likely to contain only one 
or two adults without children. 

• Despite a continuing decline in the average number of 
people per household (and therefore per dwelling), new 
residential development across the state continues to 
be predominantly low density, and mainly in the form 
of larger detached houses. While councils in the South 
East Queensland (SEQ) region are responding to the SEQ 
Regional Plan’s targets for more compact urban forms, it 
remains to be seen whether these measures alone will 
result in housing solutions that adequately meet the 
needs of older but smaller households. 
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Dealing with the combined impacts of population growth, 
population ageing and household change will add another 
dimension of complexity to policy development, planning 
and service provision over the next two decades. The 
impacts of these changes are only now beginning to emerge, 
and the pressures that they exert will become even more 
evident in the near future. If recent experience is a guide, 
meeting the challenges of simultaneous growth and change 
will rely on improved coordination of efforts across all levels 
of government, private industry, and the community at large.

Indicators and 
summary of status
Many of the indicators reported on in State of the 
Environment Queensland 2003 were based on data taken 
from the 2001 Census of Population and Housing. 
As results from the 2006 Census were not available when 
this chapter was prepared, it has not been possible to 
update or comment on changes to these indicators. 
As a substitute, alternative measures are included where 
they are relevant and consistent with the 2003 indicators, 
and where a suitable data source is available. 

Two new indicators have been added to this report to 
acknowledge the signi  cance of population ageing and 
household growth. These indicators broaden the focus 
of monitoring population change away from individuals 
and towards the household, for good reasons. First, the 
signi  cant shift occurring in the number, type and size of 
households is closely associated with population ageing; 
and, second, the impacts of these changes will be felt 
acutely in many areas where the household is the basic 
unit of demand and consumption, particularly in housing. 

Importance 
Changes to the size and composition of Queensland’s 
population continue to have a signi  cant in  uence 
on the social, cultural and physical dimensions of the 
environment, as well as on the state’s economy. Three key 
components of this demographic change will shape the 
location and nature of the state’s settlement patterns for 
several decades into the future:

• population growth (or decline), as in  uenced by net 
migration and natural increase;

• population ageing, which is a product of the relative 
difference in the size of successive age cohorts; and

• growing household numbers and diminishing 
household size, where population growth, population 
ageing and societal factors contribute to a changing 
propensity for household formation. 

For the  ve consecutive years to 30 June 2006, Queensland 
had the highest population growth of all Australian 
states or territories, averaging 84 000 additional people 
each year (ABS 2006a). This population increase has 
been driven largely by net migration from interstate and 
overseas, as well as by natural increase (the number of 
births minus the number of deaths). The latest series of 
Queensland population projections (Qld Treasury 2006) 
indicate that high levels of population growth are likely 
to be sustained up to and beyond 2026. Queensland’s 
population is projected to grow from around four million 
people in December 2006 to just over  ve and a half 
million by 2026 (medium series projections).

Continuing the trend of previous years, the greater 
proportion of the state’s population growth for 2005–06 
(66%) occurred in the South East Queensland (SEQ) 
region, and most of the remainder occurred in larger 
coastal communities. Meeting the need to accommodate 
more people in most cases has led to an expansion of 
urban areas, and has generated additional demand for 
infrastructure, services and resources. These changes 
have placed pressures on the biophysical and economic 
dimensions of Queensland’s environment, at a time when 
much of the state has also been subject to the impacts 
of unfavourable weather events, including periods of 
prolonged drought. 

In line with the national trend, Queensland’s population 
is ageing rapidly. A growing proportion of people from 
the large ‘baby boomer’ generation (those born between 
1946 and 1965) is now of mature age, while many of the 
subsequent ‘Generation X’ (born between 1965 and 1980) 
are of prime child-bearing and working age. By 2026, most 
of the baby boomers will have reached retirement age, 
while Generation X will be moving into mature age. Since 
the baby boomers are a larger group than the preceding 
age cohort, and Generation X also outnumbers the 
following age cohort, the number and proportion of people 
who are of mature age and retirement age will increase 
markedly over the next two decades. The low fertility rates 
that have characterised the past 30 years are likely to 
continue, so that young people will represent a declining 
proportion of the state’s future population.

Indicator Status of indicator

Total population Increasing since 2003.

Population growth 
rate

Average annual growth rate for 2001–06 
is higher than for 1996–2001.

Natural increase Increasing since 2003.

Net interstate 
migration

Decreasing since 2003.

Net international 
migration

Increasing since 2003, despite low 
preliminary results for 2005–06.

Regional population 
distribution

Increasing in some areas since 2003.

Local Government 
Area population 
growth

Most population growth is still concentrated 
in South East Queensland. Growth is evident 
in coastal centres, peri-urban areas and 
mining communities since 2003.

Population ageing Median age of population is increasing. 

Household size and 
numbers

Growth in household numbers. Number and 
proportion of small households is increasing; 
average number of persons per household is 
declining. 

Residential density Number of dwelling approvals for medium-
density housing has declined since 2003.

Integrated planning 
at the state, regional 
and local levels

 Number of IPA-compliant planning schemes 
has increased since 2003; more regional 
plans in place by end of 2007. 

Managing 
development

New State Planning Policies have been 
introduced since 2003.
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An ageing population will have implications for the social, 
economic and natural environment, including:

• a higher proportion of people who are not in the 
workforce (retirees), compared to workers; 

• more retirees migrating to rural and coastal areas 
with high natural amenity, leading to increasing 
development pressures;

• dif  culties in attracting and retaining younger skilled 
workers in some localities; 

• more people with age-related disabilities and 
in  rmities, stimulating demand for appropriate 
accommodation, hospitals and health care; and

• increased demand for a range of services, goods and 
infrastructure, including public transport and 
community support. 

To date, the primary focus of planners and policy makers 
has been on issues relating to population growth, but 
attention is now shifting also to the implications of 
population ageing and household formation. Recently 
released household projections (Qld Treasury 2007) 
indicate that the numbers, composition and size of 
households are likely to change signi  cantly between 
now and 2026. Stated simply, the combined in  uences of 
population growth, population ageing and societal factors 
will result in more households containing fewer people 
than today. The number of households in Queensland is 
projected to increase by over a million by 2026; moreover, 
almost three in  ve of these future households will 
consist of only one or two people. Family households 
with children, once the most common household type in 
Queensland, are likely to be outnumbered by Lone Person 
households and Couple without Children households 
within the next  ve years. 

Housing that is suited to the needs of an ageing 
population will be high on the list of future infrastructure 
items. Based on current trends, many older Queenslanders 
will opt to remain in their existing home and community 
for as long as possible, living independently or with the 
assistance of friends, family or carers. Others may  nd 
their current dwelling unsuitable and will seek alternative 
accommodation that is accessible, appropriate in terms 
of size, cost and maintenance requirements, and well-
located in relation to services and public transport. The 
current absence of housing diversity in some areas means 
that such choices may not be readily available, or may 
be beyond the means of low-income households, unless 
action is taken to remedy the situation. 

In conclusion, changes to population size, age and 
household structure will continue to have impacts 
on Queensland’s settlement patterns over the next 
two decades. The challenge for governments, private 
industry and community providers is to plan and 
create communities that will meet the needs of future 
households, as well as meeting current requirements. 

Pressure and condition
Total population growth and 
population growth rate
State of the Environment Queensland 2003 presented 
Queensland’s estimated resident population growth for 
the period between the 1996 and 2001 Census collections. 
As data from the 2006 Census are not available at the time 
of writing, the ABS estimated resident population data 
for 2006 have been used in the following analysis. 
These estimates are preliminary data for the year to 
30 June 2006, and may be at variance with the  nal 
results from the 2006 Census. 

In the  ve years to June 2006, Queensland’s population 
grew by an estimated 424 500 people, reaching 4 053 444 
by 30 June 2006 (Table 9.1). This was higher than the 
growth for 1996–2001 (290 256 people), while the 
average annual growth rate of 2.2% also exceeded 
that for 1996–2001 (1.7%).

In the year to 30 June 2006, Queensland’s estimated 
resident population increased by almost 76 400 people, 
an increase greater than that in any other Australian 
state or territory. The state’s annual growth rate of 
1.9% exceeded the national average of 1.3%, and was 
exceeded only by that of Western Australia (2.0%, or 
an increase of 39 900 people). Around two-thirds of 
Queensland’s growth (66%, or almost 51 000 people) 
occurred in the south-east corner of the state, represented 
by the Brisbane, Gold Coast, Sunshine Coast and West 
Moreton Statistical Divisions (SDs). By contrast, the North 
West and South West SDs had only minor population 
growth (245 people and 11 people respectively), while the 
population of the Central West SD declined by 97 people.

In percentage terms, the Gold Coast SD had the state’s 
highest rate of growth (2.8%) in 2005–06, followed by the 
Wide Bay-Burnett and Mackay SDs (both 2.5%). Despite 
exceeding all other SDs in numerical growth (29 454 
people), the Brisbane SD’s percentage growth of 1.6% was 
relatively modest by comparison. 

Photo: Brisbane City Council
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Natural increase and 
net migration
The three components of Queensland’s population 
growth are natural increase (number of births minus 
number of deaths), net interstate migration and net 
overseas migration. The proportion of growth arising 
from natural increase has been largely stable over the 
past ten years, while growth resulting from interstate 
and overseas migration has been relatively volatile 
(Figure 9.2). In cumulative terms, net interstate migration 
was the largest contributor to population growth in 
Queensland from 1996 to 2006 (around 289 200 people), 
and natural increase was the second largest component 
(around 280 100 people). Net overseas migration was the 
smallest component of overall population growth during 
that period, contributing around 220 300 people. More 
recently, however, overseas migration has been growing 
in relation to the other two components, and exceeded 
natural increase for the years 2002 to 2005. 

For the year 2005–06, natural increase (29 238 people) 
made up 38% of total growth, up from 2002–03 (26.4%, 
or 23 738 people). This recent movement is largely due 
to a record number of births in the year to 30 June 2006 
(53 455), which exceeded the 2001 to 2006 annual average 
of around 49 600 births a year. Despite this increase in 
births, it is not clear whether the long-term decline in 
fertility rates noted in the previous reporting period has 
been arrested. 

Population gain from net interstate migration in 2005–06 
was estimated at 25 774 people (or 34% of total growth), 
an average of around 500 people a week. Net interstate 
migration for this period, however, was around 13 400 
lower than in 2002–03. 

Queensland’s net overseas migration of 21 380 people in 
2005–06 was down from the total for 2002–03 (27 122), 
accounting for just 28% of total population growth. 
It should be noted, however, that the 2005–06 resident 
population growth  gures are preliminary estimates, 
and that the net overseas migration data will be revised 
by ABS in late 2007. As an illustration, the revised overseas 
migration component for the 2004–05 estimate was 
considerably higher (by around 12 500 additional people) 
than the preliminary estimate. 

Statistical Division Estimated resident population at 30 June Change in population, years to 30 June

2001 2005 (r) 2006 (p) 2001–06 
(no.)

2001–06 
average 

growth (%)

2005–06 
growth (no.)

2005–06 
growth (%)

Brisbane 1 629 133 1 790 921 1 820 375 191 242 2.2 29 454 1.6

Gold Coast 432 588 494 173 507 880 75 292 3.3 13 707 2.8

Sunshine Coast 247 167 283 549 290 201 43 034 3.3 6 652 2.3

West Moreton 65 718 69 798 70 904 5 186 1.5 1 106 1.6

Wide Bay-Burnett 236 492 257 800 264 201 27 709 2.2 6 401 2.5

Darling Downs 210 351 223 161 226 430 16 079 1.5 3 269 1.5

South West 27 002 27 084 27 095 93 0.1 11 0.0

Fitzroy 181 747 190 482 193 182 11 435 1.2 2 700 1.4

Central West 12 497 12 252 12 155 –342 –0.6 –97 –0.8

Mackay 137 539 147 894 151 572 14 033 2.0 3 678 2.5

Northern 190 266 206 289 210 943 20 677 2.1 4 654 2.3

Far North 224 163 239 336 243 948 19 785 1.7 4 612 1.9

North West 34 283 34 313 34 558 275 0.2 245 0.7

Queensland 3 628 946 3 977 052 4 053 444 424 498 2.2 76 392 1.9

Australia 19 413 240 20 339 759 20 605 488 1 192 248 1.2 265 729 1.3

(r) = revised; (p)= provisional. Populations for Statistical Divisions are based on 2006 Australian Standard Geographical 
Classi  cation (ASGC) boundaries. 
Source: ABS 2007

Table 9.1  Estimated resident population for Queensland and growth by Statistical Divisions, 2001–06

Figure 9.2  Components of population growth in 
Queensland, years to 30 June 1996–2006
(r) = revised, (p) = provisional
Source: ABS 2006a and unpublished data 
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Population ageing
Figure 9.3 summarises changes to Queensland’s age 
structure over the period 1971–2006, along with projected 
changes for the years 2006–41. Speci  c points to note 
about the past and projected trends are listed below.

• The proportion of children aged 0–14 years continued 
to decline between 2001 and 2006, consistent with the 
trend established in the preceding years. Along with the 
rest of Australia and most OECD nations, Queensland’s 
total fertility rates have been in decline for some decades.

• The age group representing teenagers and young adults 
(15–24 years) stabilised between 2001 and 2006, following 
a steady decline from 1981. It is possible that net migration 
has contributed to this small gain, with Queensland’s 
current economic boom attracting or retaining young adults 
seeking employment opportunities.

• Strong growth occurred in the number of mature working 
age persons (45–64 years) between 2001 and 2006, 
continuing the upward trend established in 1991. Ageing 
of the large baby boomer and Generation X age cohorts 
has been a major factor in the rise of this group.

• The proportion of persons aged 65 years and over 
increased from 11.2% of total in 2001 to 12.2% in 
2006. This group as a proportion of total is expected 
to increase dramatically in the next two decades as the 
baby boomer cohort ages. 

• Population projections (Qld Treasury 2006) indicate that 
the proportion of Queenslanders aged 65 and over will 
exceed the proportion of teenagers and young adults 
aged 15–24 years by 2011, and will exceed the proportion 
of young children aged 0–14 years by 2021. 

• If projected trends continue, almost one-quarter of the 
state’s population will be aged 65 and over by 2041, 
almost double the proportion in 2006.

Regional population distribution
Queensland’s population has become more concentrated 
in the south-east corner of the state during the past  ve 
years, despite this area receiving a declining share of the 
state’s population growth. In 2006, the south-east corner 
of Queensland (comprising the Brisbane, Gold Coast, 
West Moreton and Sunshine Coast SDs) was estimated 
to be home to around 2.69 million people, or two-thirds 
(66%) of the state’s total population (Figure 9.4). (Note 
that the area referred to here is different from that covered 
by the South East Queensland Regional Plan, which 
includes the Local Government Area of Toowoomba City 
as well as these four SDs. Toowoomba City is part of 
Darling Downs SD.) This represents an increase of around 
314 800 people since 2001, when the area contained 
around 65% of Queensland’s population.

Despite the increase in its share of the state’s total 
population, the south-east corner’s share of population 
growth has actually declined over the past  ve years. 
Between 2001 and 2006, some 74% of the state’s growth 
occurred in the south-east corner, considerably less than 
growth in 1996–2001 (81%). By contrast, all of the other 
east coast SDs (Far North, Northern, Mackay, Fitzroy 
and Wide Bay-Burnett) recorded an increased share of 
the state’s population growth compared to 1996–2001. 
Much of this regional growth can be attributed to retirees 
and people seeking ‘sea change’ lifestyles in coastal 
communities, as well as growth in the tourist industry. 
More recently, an upsurge in coal mining activity in the 
Bowen Basin has attracted a considerable number of 
workers to the Mackay and Fitzroy SDs. 

Regional growth by Local 
Government Area
Population growth between 2001 and 2006 (Figure 9.5) was 
highest in the Local Government Areas (LGAs) of Brisbane 
City (92 500 people) and Gold Coast City (73 800 people). 
Other LGAs in the SEQ region—including Pine Rivers Shire 
(26 200), Maroochy Shire (22 000) and Caboolture Shire 
(20 500)—also had high population growth.

Outside the state’s south-east corner, the Cairns, 
Townsville, Thuringowa, Mackay and Hervey Bay LGAs all 
recorded signi  cant growth (between 5000 and 30 000 
persons) between 2001 and 2006. Away from the coast, 
LGAs on the Darling Downs including Toowoomba City, 
Crows Nest Shire and Jondaryan Shire also recorded 
strong growth. Some 43 of the 128 LGAs with time-series 
population data had relatively static populations (an 
increase of between 0 and 250 persons) between 2001 and 
2006, while a further 22 shires experienced a population 
decline of between 0 and 300 people. Note that estimated 
resident population data for the 32 LGAs that were formerly 
Aboriginal or Islander Councils will not be available until 
the 2006 Census results are released in late 2007.Figure 9.3  Queensland’s population by age groups, 

actual and projected, 1971 to 2041
Sources: (a) ABS 2006c; (b) Qld Treasury 2006 
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Figure 9.4  Estimated resident population (ERP) at 30 June 2006, share of state population, and share of state population 
growth by Statistical Division, Queensland 2001–06
Source: ABS 2007 and companion data. Map produced by DLGPSR, 26 February 2007.
Data and map are based on boundaries for Statistical Divisions according to 2006 ASGC.

SD share of state ERP, 
30 June 2006
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Far North 243 948
Share of population 6.0%

Share of state growth 4.7%

North West 34 558
Share of population 0.9%

Share of state growth 0.1%

Central West 12 155
Share of population 0.3%

Share of state growth –0.1%

Northern 210 943
Share of population 5.2%

Share of state growth 4.9%

South West 27 095
Share of population 0.7%

Share of state growth 0.0%

Mackay 151 572
Share of population 3.7%

Share of state growth 3.3%

Fitzroy 193 182
Share of population 4.8%

Share of state growth 2.7%

Darling Downs 226 430
Share of population 5.6%

Share of state growth 3.8%

Wide Bay-Burnett  264 201
Share of population 6.5%

Share of state growth 6.5%

Brisbane 1 820 375Brisbane 1 820 375
Share of population 44.9%Share of population 44.9%

Share of state growth 45.1%Share of state growth 45.1%

Brisbane 1 820 375
Share of population 44.9%

Share of state growth 45.1%

West Moreton 70 904
Share of population 1.7%

Share of state growth 1.2% Gold Coast
507 880

Share of population 12.5%
Share of state growth 17.7%

Sunshine Coast 290 201
Share of population 7.2%

Share of state growth 10.1%

238 454 — Estimated resident 
population as at June 2006 

6.0% — Share of state estimated 
resident population, June 2006

4.3% — Share of state population 
growth, June 2001 – June 2006 
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Figure 9.5  Population growth by Local Government Area, Queensland 2001–06
Source: ABS 2007 and companion data. Map produced by DLGPSR, 26 February 2007.
Data and map are based on boundaries for Local Government Areas according to 2006 ASGC.
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Aboriginal or Islander Council: 
population held constant for years 2002 to 2006
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Household numbers and size 
While population growth is driven by natural increase and 
net migration, other factors in  uence the number and type 
of households that are formed. Households represent the 
living arrangements that people occupy at a given time, 
so the type of household that they occupy will vary 
according to their life stage and relationship to others. 
From early life as a child in a family household, most 
people will enter into one or more subsequent living 
arrangements throughout their lives. Such choices include 
living alone as a Lone Person household, as part of a 
group of unrelated individuals (Group household) or as a 
member of a family grouping, with or without children. 

Household arrangements are closely associated with 
life stage and age; a noted decline in the occurrence of 
households with children is evident among people who 
are moving towards retirement age. Older populations are 
therefore more likely to have increasing numbers of small 
Couple without Children households (‘empty nesters’) and 
aged Lone Person households. Progressive liberalisation 
of social and institutional constraints, along with changing 
personal aspirations, has also contributed to a reduction 
in the proportion of larger households over the past 
three decades. 

One consequence of population growth combined 
with population ageing is that growth in the number of 
households is occurring at a faster rate than growth in the 
number of people. While Queensland’s population grew 
by around 1.09 million people, or 37%, between 1991 
and 2006 (Table 9.2), the number of resident households 
increased at a faster rate (52%, or an additional 549 000 
households). The reason for this apparent anomaly is that 
average household size is slowly declining, falling from 
around 2.8 persons per household in 1991 to an estimated 
2.5 persons per household in 2006. 

The maturing of the large baby boomer cohort over the 
next two decades is likely to see a marked increase in the 
number and proportion of smaller households, such as 
Couple without Children and Lone Person households. 
By June 2026, Queensland is projected to have around 
2 397 500 households, an increase of some 1 014 700 
households from June 2001 (Queensland Government 
2007). On a percentage basis, projected growth in the total 
number of households between 2001 and 2026 (73%) will 
greatly exceed projected population growth (54%) for the 
same period, with the average household size declining 
further to around 2.3 persons per household in 2026. 

The number of smaller households in Queensland has 
increased steadily for some time, the total of Couple 
without Children and Lone Person households having more 
than doubled between 1991 and 2006 (Table 9.3). These 
two categories will also represent much of the household 
growth that will occur over the next two decades, the 
combined number of Lone Person households and Couple 
without Children households increasing from around 
872 300 in 2006 to 1.46 million in 2026.

At the same time, smaller household types continue to 
represent an increasing proportion of total households. 
Growing from 41% of total in 1991, Couple without Children 
and Lone Person households together are projected to 
make up over three out of every  ve households (61%)
by 2026. 

Residential density
Residential or dwelling density is the number of dwellings 
within a given area (often expressed as dwellings per 
hectare). For a given area, an increase in dwelling density 
will come about as a result of net gain in dwelling numbers 
(dwellings constructed less dwellings demolished), and 
may be indicative of urban consolidation. The count of 
private residential dwellings in an area usually includes 
some that are unoccupied at a given time.

Residential density is often confused with population 
density, which is a measure of the number of persons 
living within a given land area, usually expressed in terms 
of people per square kilometre. Although population 
density and residential (dwelling) density would appear to 
be closely linked, growth in the number of dwellings is not 
necessarily contingent upon a corresponding increase in 
population. Housing demand is driven by changes in the 
number of households needing accommodation, and the 
number of households in Queensland is increasing at a 
faster rate than the number of people because of smaller 
household sizes. 

Since the numbers and proportions of one- and two-
person households are growing, it could be expected that 
demand for smaller dwellings will also increase, leading 
to higher residential density in urban areas. This is not the 
case for Queensland overall, during the years since the 
last reporting period. Despite a continuing decline in the 
average number of persons per household shown in Table 
9.2, data for dwelling approvals show that larger detached 
houses continue to be constructed at a higher rate than 
smaller dwelling types (Figure 9.6). 

Coolangatta/Greenmount Beach
Photo: Tourism Queensland
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The proportion of total building approvals granted for 
Other Dwellings (which include attached and semi-
detached dwellings such as townhouses,  ats, units and 
apartments) is a measure of building activity at higher 
urban densities. In 1991, only 16.0% of all residential 
dwellings in Queensland were townhouses,  ats, units 
and apartments, increasing to 19.7% in 2001 (EPA 2003). 
As Figure 9.6 shows, the number of approvals for Other 
Dwellings in Queensland rose sharply from 2001 to a peak 
of around 15 240 in 2004, then declined to 12 400 in 2006. 
The year to June 2006 saw approvals for Other Dwellings 
decline from 36% of total approvals to 33%. 

Household type Households 1991–2001 Projected households 2006–26

1991 (a)* 1996 (b)* 2001 (c) 2006 (c) 2016 (c) 2026 (c)

Lone Person 182 300 248 300 329 600 418 700 574 300 722 900

Couple without Children 239 900 306 300 370 700 453 600 608 600 739 700

Subtotal 422 200 554 600 700 300 872 300 1 182 900 1 462 600

Lone Person and Couple without Children 
as percentage of total households 41 46 51 55 59 61

Total households 1 017 800 1 204 000 1 382 800 1 599 500 2 008 600 2 397 500

Sources: (a) ABS 1998; (b) ABS 1993; (c) Qld Treasury 2007.
*Note that numbers have been rounded. Changes to ABS household classi  cations over time make direct comparisons dif  cult for years prior to 
2001, and the data shown for (a) and (b) should therefore be used with caution. Pink shading denotes projected data. 

Table 9.3  Lone Person and Couple without Children households as proportion of total, Queensland, 1991 to 2026 

Year Resident households in Queensland Resident population in Queensland** No. of persons 
per household

Households Growth Percentage 
growth

Persons Growth Percentage 
growth

1991 (a) 1 050 533 – – 2 960 951 336 915 – 2.8

1996 (b) 1 232 117 181 584 17 3 338 690 377 739 13 2.7

2001 (c) 1 382 800 150 657 12 3 628 946 290 256 9 2.6

2006 1 599 500* 216 700 16 4 053 444  (d) 424 498 (d) 12 (d) 2.5 

2011 1 801 200* 201 700 13 4 428 138** 374 694 9 2.5

2016 2 008 600* 207 400 12 4 823 408** 395 270 9 2.4

2021 2 207 000* 198 400 10 5 211 995** 388 587 8 2.4

2026 2 397 500* 190 500 9 5 583 956** 371 961 7 2.3

Sources: (a) ABS 1998; (b) ABS 1993; (c) ABS 2002; (d) ABS 2007 and unpublished data. 
*Queensland Government 2007. **Qld Treasury 2006. Pink shading denotes projected data. 

Table 9.2  Change in resident households, population and average household size, Queensland, 1991–2026

Figure 9.6  Number of building approvals for Other 
Dwellings, and approvals for Other Dwellings as 
percentage of total building approvals, Queensland, 
years to 30 June 1998 to 2006
Source: ABS 2006b and associated tables
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Response 
Queensland’s integrated planning and development 
assessment framework plays a key role in managing 
population growth and its economic, environmental and 
social impacts, including matters that affect or are affected 
by human settlement. This framework provides a number 
of planning tools to coordinate and integrate planning at 
the state, regional and local levels. The most important of 
these are State Planning Policies (SPPs), regional planning 
and local government planning schemes established under 
the Integrated Planning Act 1997 (the IP Act).

State Planning Policies
State Planning Policies (SPPs) are statutory planning 
instruments that clearly set out the Queensland 
Government’s position on any development-related matter 
that affects an economic, social or environmental interest 
of the state or region. Since state interests must be taken 
into consideration when preparing planning schemes or 
assessing development applications, articulating those 
interests through an SPP provides more certainty and 
accountability for local government, the community and 
the development industry.

Five SPPs are currently in existence:

• SPP 1/92: Development and Conservation of Agricultural 
Land, which aims to protect valuable agricultural land 
from residential development; 

• SPP 1/02: Development in the Vicinity of Certain Airports 
and Aviation Facilities, which aims to protect airports and 
aviation facilities from encroachment by incompatible 
developments (replaces SPP 2/92: Planning for 
Aerodromes and Other Aeronautical Facilities);

• SPP 2/02: Planning and Managing Development 
Involving Acid Sulfate Soils, which seeks to ensure 
that planned development avoids the release of 
potentially harmful contaminants into the environment. 
SPP 2/02 replaced temporary SPP 1/00: Planning and 
Management of Coastal Development Involving Acid 
Sulfate Soils; 

• SPP 1/03: Mitigating the Adverse Impacts of Flood, 
Bush  re and Landslide, which is aimed at minimising 
the potential adverse impacts of  ood, bush  re and 
landslide on people, property, economic activity and the 
environment; and 

• SPP 1/07: Housing and Residential Development, 
effective from 29 January 2007, which requires large local 
governments with high population growth to analyse 
their community’s housing needs, and to modify their 
planning scheme so as to remove barriers and provide 
opportunities for responsive housing options. 

In addition, the State Coastal Management Plan developed 
under the Coastal Protection and Management Act 1995 in 
2001 has the status of an SPP, as will subsequent regional 
Coastal Management Plans that are currently in preparation. 
The former SPP 1/97: Conservation of Koalas in the Koala 
Coast was repealed in 2005, and has since been replaced 
by provisions in the South East Queensland Regional Plan. 
As part of ClimateSmart 2050, the state’s climate change 
strategy, the government will develop a SPP for climate change.

The South East Queensland Infrastructure Plan and 
Program has been established to coordinate expenditure 
in essential infrastructure to meet the needs of the growing 
population in SEQ. The State Infrastructure Plan brings 
a strategic and coordinated approach to the provision 
of economic infrastructure across the state to maximise 
economic development. The plan provides a strategic 
framework to enhance the ef  ciency of infrastructure 
provision and allocation of scarce resources to areas that 
will bene  t most from infrastructure provision.

Regional planning
Regional planning provides a coordinated and strategic 
approach to managing regional growth in Queensland. 
The state’s regional planning framework has changed 
signi  cantly since 2003, when eight regional plans were 
in place. By the end of 2007, Queensland will have twelve 
regional plans in place, covering all local government areas 
with the exception of Cape York. Two of these plans—the 
South East Queensland (SEQ) Regional Plan and the Far 
North Queensland (FNQ) Regional Plan—will have statutory 
standing, rather than relying on voluntary agreements 
between local and state governments. 

Figure 9.7 shows the proposed coverage of regional 
planning areas in Queensland. Note that two areas (shown 
in white) are not included in designated regional planning 
areas at present:

• the Cape York region is covered by the Cape York 
Peninsula Land Use Strategy (CYPLUS), which is a joint 
initiative between the Australian and Queensland 
governments; and

• two Local Government Areas (Waggamba Shire and the 
town of Goondiwindi), located in southern Queensland, 
are yet to be incorporated into a regional planning area 
at the time of writing. 

Since the previous reporting period:

• one existing regional plan has been revised and 
accorded statutory standing;

• one existing regional plan is to receive statutory standing;

• four additional regional plans were announced for 
commencement in 2007; and

• other existing plans are currently being revised.

The SEQ Regional Plan was revised and received statutory 
recognition in 2005, giving its provisions weight equivalent 
to that of a State Planning Policy. The Plan provides a 
vision and planning framework for growth management 
up to 2026, including regional policies, principles and 
regulatory provisions that deal with:

• earmarking land for future urban development and rural 
living while maintaining environmental protection;

• timely provision of infrastructure and services through 
linkages to an Infrastructure Plan;

• providing for a more compact urban form through 
mandatory targets for in  ll development;

• better integration of transport and land use planning, 
including encouraging transit oriented development; and

• more sustainable use of resources such as water 
and energy.
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Figure 9.7  Regional planning areas in Queensland, at 23 February 2007
Map produced by DLGPSR, based on boundaries for Local Government Areas according to 2006 ASGC. Note: Waggamba (S) 
and Goondiwindi (T) were not yet allocated to a planning region at time of preparation. 
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Queensland is currently expanding its regional planning 
program to develop and implement a second statutory 
regional plan in Far North Queensland (FNQ), along with 
four new non-statutory regional plans—three for far 
western regions of the state and the fourth for the Maranoa 
district. FNQ is one of the fastest growing urban regions 
outside the state’s south-east corner, having projected 
growth of around 3500 people every year for the next 
20 years. This growth will place signi  cant pressure on 
surrounding natural assets of international signi  cance, 
urban land availability, water and energy resources, 
and infrastructure. A statutory regional plan, Far North 
Queensland 2025, incorporating an urban footprint, 
will protect assets such as the Daintree rainforest, Cape 
Tribulation and productive cane lands while providing 
for infrastructure sequencing to service orderly urban 
development. Far North Queensland 2025 will be the 
region’s key planning document; release of a consultation 
draft is envisaged in late 2007 and endorsement in 2008. 

New regional plans are being developed under the 
Blueprint for the Bush initiative for North West (Mount Isa 
City, Cloncurry, McKinlay, Richmond and Flinders shires), 
Central West (Aramac, Barcaldine, Barcoo, Blackall, Boulia, 
Diamantina, Ilfracombe, Isisford, Longreach, Winton and 
Tambo shires), and South West (Bulloo, Murweh, Paroo, 
and Quilpie shires), as well as a new plan for Maranoa 
and District (Booringa, Balonne, Warroo, Tara, Murilla, 
Bendemere and Bungil shires and Roma Town Council).

The focus of and challenge for these regional plans will 
be effective delivery of services and infrastructure to 
communities with relatively static or declining populations, 
while still positioning the regions to optimise economic 
opportunities such as the development of natural resource 
assets. These new plans are also scheduled for delivery as 
consultation drafts in late 2007. Regional planning for the 
remainder of Queensland is being accelerated in existing 
planning regions, revised and expanded plans for the Wide 
Bay-Burnett and Far North Queensland regions being under 
preparation, and implementation of priority projects being 
scheduled across all regional planning areas.

Local government planning
Local government planning schemes prepared under the 
Integrated Planning Act 1997 (the IP Act) must coordinate 
and integrate the matters they deal with, and the state 
and regional dimensions of those matters expressed 
through regional plans, State Planning Policies and similar 
instruments. A local government planning scheme: 

• outlines the desired outcomes sought for the whole 
local government area and for particular localities;

• allocates land for different uses, including residential 
growth areas; 

• coordinates and integrates infrastructure and land 
use planning;

• identi  es areas or places that constrain the use of land 
due to their environmental value, resource value or their 
adverse effects on development;

• identi  es development that requires approval 
(assessable development) or that can be carried out 
without approval if certain requirements are met (self-
assessable development); and 

• speci  es the development standards or criteria for 
assessing the suitability of a development proposal. 

The IP Act requires that all local governments in 
Queensland prepare a planning scheme to help guide 
growth and change in their areas. At December 2006, 
some 107 local governments had a compliant planning 
scheme approved and implemented, compared to just 
13 local governments in 2003. Queensland’s 15 Aboriginal 
shire councils and 17 Islander councils, along with the 
shires of Aurukun and Mornington Island, are not subject 
to this requirement at the time of writing. 
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Key findings
• Over the past decade, Queensland’s economy has 

consistently outperformed that of the rest of Australia. 
In real terms, the Queensland economy expanded by 
27.0% over the  ve years to 2005–06, while growth in 
the rest of Australia was 15.8%. While migration-driven 
population growth has contributed to this superior 
growth performance, so too have private investment 
in the state’s production base and improvements in 
productivity over this period.

• Geographically, the state’s economic activity is 
concentrated in the population centres of south-east 
Queensland and major regional centres along the coast 
such as Gladstone, Rockhampton, Mackay, Townsville-
Thuringowa and Cairns. However, rural Queensland 
makes a substantial contribution to the state’s economic 
performance, accounting for around 23% of gross state 
product from a population share of just over 16%.

• Economic growth, boosted by activities in the mining, 
agricultural and service industries and supported 
by a rapidly growing population, places signi  cant 
pressure on natural resources and the environment. 
In recognition of this pressure, the Queensland 
Government has initiated a range of strategies and 
programs to promote sustainable development and 
enhance prosperity and quality of life.

• The value of the natural environment as an industry 
resource in its own right is re  ected in the generation 
of substantial economic returns from tourism (including 
ecotourism) and the emergence of a new industry in 
environmental technologies, goods and services that 
 nds innovative solutions to key global issues such 

as climate change, the loss of natural habitat and the 
environmental impact of human development.

Indicators and 
summary of status
Indicator Status of indicator

Gross state product Queensland’s gross state product grew by 
an average of 4.9% a year in the decade 
1995–96 to 2005–06.

Employed persons The number of employed persons in the 
Queensland economy rose from 1 515 500 in 
1995–96 to 2 004 900 in 2005–06. The rate 
of growth in employment strengthened in the 
latter part of the decade. The fastest growing 
labour force region between 1995–96 and 
2005–06 was south-east Queensland, 
where the number of employed persons 
grew by 49.6%. The state’s economy, like its 
population, is becoming more concentrated 
in the south-east corner.

Gross regional product Despite population being concentrated in 
the south-east corner and major regional 
centres, rural Queensland makes a signi  cant 
contribution to the state’s economy.

Information and 
communications 
technology (ICT) 

In 2006, the ICT sector employed around 
62 000 persons. 

Tourism Almost 140 000 persons are employed in the 
Queensland tourism sector. The environment 
is an important asset for this industry. 

Environmental 
technologies, goods 
and services

The number of highly skilled persons 
employed in the Queensland environmental 
technologies, goods and services sector was 
approximately 10 000 in 2004–05.

Unemployment Between 2001–02 and 2005–06, the 
unemployment rate fell across all regions 
in the state with the exception of Far North 
Queensland, where it remained unchanged.
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Importance 
Economic growth
Strong and sustained economic growth is necessary to 
promote employment, welfare and development. Good 
employment opportunities allow people to better provide 
for themselves and their families; improved welfare helps 
to reduce poverty and social tensions; and developments 
such as clean water, sanitation and basic health services 
are public goods whose provision has a positive impact 
on welfare and potential growth. 

Over the past decade, Queensland’s economy has 
consistently outperformed that of the rest of Australia. In 
real terms, the Queensland economy expanded by 27.0% 
over the  ve years to 2005–06, and growth in the rest of 
Australia was 15.8%. While migration-driven population 
growth has contributed to the superior growth performance, 
so too have private investment in the state’s production 
base and improvements in productivity over this period.

Employment by industry
While Queensland’s traditional industries of agriculture 
and mining have remained a signi  cant source of export 
income they have declined in importance with respect 
to aggregate output as the state’s industrial structure 
has continued its development across a range of service 
industries over the medium term. This has required 
structural changes in the labour market and productivity 
improvements across a number of industries.

Tourism is the state’s third largest export sector 
(Qld Treasury 2005); it contributes $8.4 billion to 
the economy, generates domestic and international 
visitor expenditure of over $18.4 billion and employs 
approximately 136 000 persons (Qld Treasury 2004). 
Tourism makes a direct contribution of 5.8% to Queensland’s 
gross state product and provides an indirect economic 
stimulus across many industry sectors, bene  ts being 
dispersed to communities throughout Queensland (Qld 
Treasury 2004). 

Queensland’s natural environment is a signi  cant tourism 
asset and ecotourism is one of the state’s fastest growing 
tourism sectors. The Great Barrier Reef, for example, 

currently contributes $5.8 billion to the Australian 
economy ($5.1 billion from the tourism industry, $610 
million from recreational activity and $149 million from 
commercial  shing) and generates around 63 000 jobs 
(GBRMPA 2007). 

Knowledge-intensive industries are the fastest-growing, 
highest-demand sectors in the international marketplace 
(QG 2007c). In Queensland, nine sectors have been 
identi  ed as having the capacity to contribute signi  cantly 
to the state’s future economic prosperity (Table 9.4). 
Of these nine sectors, information and communication 
technology is Queensland’s largest knowledge industry 
(QG 2007c). It is fundamental to economic growth, not 
only as an industry in its own right, but also through the 
contribution it makes to productivity in other sectors. 
Two of the nine sectors—environmental technologies, 
goods and services, and clean coal technologies—have 
emerged in response to the challenges of global
development and climate change.

Distribution of economic activity
The decentralised nature of economic activity in Queensland 
creates signi  cant challenges for the private sector and 
all levels of government. Growth in the state’s urban 
centres requires complex regional planning to ensure 
that residential development is balanced with the needs 
of industry and the provision of social and economic 
infrastructure. The Of  ce of Urban Management within the 
Queensland Department of Infrastructure is playing a central 
role in implementing the South East Queensland Regional 
Plan, which aims to manage the provision of the necessary 
infrastructure to support growth while maintaining the 
quality of the environment for future generations (DLGPSR 

Industry Economic statistics 

Information and 
communication 
technology

In 2006, was made up of more than 4360 
businesses, received $21 billion in sales, 
and employed around 62 000 persons. 

Aviation and aerospace Has created more than 6000 skilled jobs since 
1998, with in excess of $2 billion of defence 
work  owing to local industry.

Business services Employed around 225 300 persons in 2004–05.

Marine industry Employed around 33 350 persons in 2004–05, 
and performed well in exports to the value of 
$149 million in 2004–05.

Environmental 
technologies, goods 
and services

Employed over 10 000 highly skilled 
individuals, earned revenue of nearly 
$1.3 billion in 2003–04, and nearly one-third of 
the industry’s outputs was exported to over 
50 countries in 2004–05.

Creative industries Increased employment from approximately 
65 000 jobs in 2001 to around 73 000 in 2006.

Biotechnology, 
pharmaceuticals and 
nutraceuticals

Generated about $225 million in commercial 
revenues and $265 million in revenues to 
research institutes in 2005.

Advanced 
manufacturing

Employed over 198 000 persons and accounted 
for almost $15 billion of gross state product in 
2004–05.

Clean coal technologies Current investment of $300 million to develop 
near-zero emissions using clean coal technologies. 

Source: QG 2007c

Table 9.4  Knowledge-intensive industries identi  ed in 
Queensland as having high economic potential and their 
economic statistics 

Hospitality students at Wide Bay TAFE
Photo: Tourism Queensland
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2006c). Non-urban centres of economic activity present a 
unique set of challenges, particularly with respect to the 
adequate supply of housing to meet population growth and 
the provision of state and local government services where 
economies of scale are limited.

Tourism offers rural and regional areas alternative sources 
of employment and income to those provided by the 
traditional rural and mining industries. Table 9.5 shows 
visitor expenditure by Queensland destination. 

The value of ecosystem services
Ecosystem services are de  ned as ‘the bene  ts that 
people obtain from ecosystems’ (Millennium Ecosystem 
Assessment 2005). They include:

• provisioning services such as food, water, timber and  bre;

• regulating services that affect climate,  oods, disease, 
wastes and water quality;

• cultural services that provide recreational, aesthetic and 
spiritual bene  ts; and

• supporting services such as soil formation, 
photosynthesis and nutrient cycling.

In a controversial study published in 1997, Costanza et 
al. estimated the value of the world’s ecosystem services 
and natural capital to be in the order of US$16–54 trillion 
a year. Marine systems contributed about 63% of the 
estimated value, and coastal systems contributed around 
half the total marine value. Terrestrial systems made up 
the remaining estimated value, forests and wetlands 
contributing 38% and 40% respectively to the total 
terrestrial value. More than two-thirds of the identi  ed 
services of value were outside the market system: that is, 
current market mechanisms do not attribute any value to 
these services (Costanza et al. 1997). 

Recognising the value of biodiversity and how ecosystems 
provide the ‘services’ from which humans bene  t is crucial 
for our prosperity and wellbeing, particularly as human 
development increasingly compromises the delivery of 
these services. Through time humans have domesticated 

landscapes and ecosystems to increase our food supplies, 
reduce exposure to predators and natural dangers, 
and promote commerce. As a result, we now inhabit 
a ‘domesticated’ world, where the degree of nature’s 
domestication lies along a continuum, from cities that 
represent the most domesticated landscapes on the planet 
to national parks, nature reserves and wilderness areas, 
where human in  uence and use have been less signi  cant, 
but potentially still intrusive (Kareiva et al. 2007).

The Millennium Ecosystem Assessment (2005) found that 
food production was virtually the only ecosystem service 
increasing on a global level; the rest were in decline. These 
declines in ecosystem services have come about through 
the selection and taming of nature in a way that has led to 
increases in food and timber production at the expense of 
stable climate, water availability, security and quality of life 
(Kareiva et al. 2007). That is, those services that have been 
explicitly valued in the marketplace have grown, while those 
for which no explicit market value exists have declined.

The challenge now is to understand the choice of trade-
offs that exist between ‘bundles’ of ecosystem services, 
and to determine how negative trade-offs can be reversed 
by altering the domestication process (Kareiva et al. 
2007). Part of this process is to fully re  ect the true value 
of ecosystem services in economic analysis and policy 
development. 

At present the full value of ecosystem services is seldom 
taken into account in decision making because their value 
mainly falls outside the market system (Costanza et al. 1997). 
The largest example of such market failure is our limited 
capacity to factor carbon dioxide emissions into industrial 
processes and ways of managing our ecosystems (Stern 
2007). Countering this oversight can be achieved by properly 
accounting for ecosystem services and creating new markets 
that provide the necessary price signals to change behaviours 
in economically ef  cient ways, provide quality lifestyles and 
avoid the worst impacts of ecosystem collapse. 

Some government policies have been directed towards the 
protection of ecosystem services through the establishment 
and maintenance of national and marine parks; regulation 
to limit and reduce adverse environmental impacts resulting 
from human behaviour; and provision of  nancial incentives 
to promote sustainable practices, for example in agriculture. 
National and marine parks, for example, provide a host of 
services to the community ranging from recreation, climate 
control and coastal protection through to nutrient cycling 
services. These measures also provide enormous bene  ts to 
our economies—for example, as noted earlier, the $5.8 billion 
total economic contribution to Australian gross product made 
by the Great Barrier Reef tourism and  sheries industries. 

Destination Visitor expenditure 
($ billion)

Gold Coast 3.83

Brisbane 3.23

Tropical North Queensland 2.09

Sunshine Coast 1.90

Whitsundays 0.78

Fitzroy 0.59

Hervey Bay/Maryborough 0.56

Darling Downs 0.48

Northern 0.47

Mackay 0.30

Outback 0.26

Bundaberg 0.25

Source: TQ 2006

Table 9.5  Visitor expenditure ($ billion) by Queensland 
destination
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Pressure and condition
Economic growth
Over the period 1995–96 to 2005–06, Queensland’s 
gross state product grew by an average of 4.9% a year 
(ABS 2006). This is higher than the growth of 3.3% a year 
recorded for the rest of Australia (ABS 2006). The state’s 
economy also grew faster than its population, which 
increased by an average of 2.1% a year over the ten years 
to the June quarter 2006 (ABS 2007d).

Employment by industry
The number of persons employed in the state economy 
grew from 1 515 500 in 1995–96 to 2 004 900 in 2005–06. 
In the same period, the rate of growth in employment 
strengthened (Table 9.6). 

Over the  ve years to 2005–06, the number of people 
employed in Queensland’s agriculture and wholesale trade 
industries declined. While the number of people employed 
in manufacturing grew steadily, the proportion employed in 
manufacturing actually declined slightly. The proportions of 
people employed in construction, retail trade,  nance and 
insurance, and property and business services all rose over 
this period, re  ecting high levels of business and housing 
activity during the past decade (Table 9.7). Strong population 
growth has driven demand for government services in 
education, health and administration over the period.

The broad-based nature of economic growth over the 
past  ve years has presented challenges for a number 
of industries in attracting appropriately skilled labour to 
support expanding operations. Mining in rural locations 
and construction throughout the state have faced an 
exceptionally high level of demand for trade-related 
occupations. Industry in south-east Queensland and major 
regional centres has also expanded, where the growing 
service sector increases requirements for professional 
and semi-professional occupations. This extraordinary 
level of demand has resulted in the state’s rate of labour 
force participation reaching a record high of 66.3% and 
the unemployment rate falling to 4.8% in 2005–06 (ABS 
2007c). As a result, household income and wealth have 
been boosted signi  cantly, and have driven continued 
growth in dwelling investment. 

A rapidly growing economy and population places 
considerable pressure on the environment by increasing 
demand on our natural resources to provide space for 
houses, industry and transport infrastructure needs; 

supply energy, water and building materials; and absorb 
and/or recycle pollution and waste. Land consumed by 
development often leads to losses in biodiversity through 
habitat loss and fragmentation, among other factors. 

Queensland is located in one of the fastest-growing 
tourist regions in the world and is forecast to achieve 
average annual regional tourism growth of 6.5% to 
2020 (WTO 2006). This places further pressure on the 
natural environment, in terms of meeting development 
needs such as accommodation and other infrastructure 
requirements (a subset of the issues discussed above)  
and sustaining the environment itself, a signi  cant tourism 
asset. Increasingly, the tourism and conservation sectors 
are recognising areas of common interest and working 
together to achieve sustainable tourism and environmental 
outcomes (TQ 2006). 

A new industry, the Queensland environment industry, has 
emerged in response to key global issues such as climate 
change, the loss of natural habitat and the environmental 
impact of human development. This re  ects the trend 
of a growth in the environmental goods and services 
industry worldwide. The industry is made up of a large 
number of small  rms, represented across all Queensland 
regions, and raised an estimated $1.3 billion in revenue 
in 2003–04 (DSD 2006b). It employs over 10 000 highly 
skilled staff who provide environmental goods and 
services meeting the challenges of increased urbanisation, 
infrastructure and industrial developments through new, 
smarter and resource-ef  cient water, energy and waste 
technologies (DSD 2006b). The four main market segments 
of this industry are pollution management; sustainable 
technologies, products and services; natural resource 
management; and environmental markets and ‘cleantech’ 
(clean technology) investment.

Distribution of economic activity
Gross regional product estimates, prepared by the Of  ce of 
Economic and Statistical Research in Queensland Treasury, 
show that the distribution of economic activity across 
Queensland is concentrated in south-east Queensland and 
major coastal regional centres. These regions accounted 
for, on average, 77% of Queensland’s gross state product 
for the period 2000–01 to 2004–05. Figures for employed 
persons also give an indication of the regional distribution 
of economic activity. This concentration is highlighted 
in employment growth, with the combined Brisbane and 
Moreton Statistical Divisions accounting for 70.4% of all 
jobs created in the state between 2000–01 and 2005–06 
(Table 9.8). 

1995–96 2000–01 2005–06 Absolute change 
1995–96 

to 2000–01

Absolute change 
2000–01 

to 2005–06

Percentage 
change 1995–96 

to 2000–01

Percentage 
change 2000–01 

to 2005–06

1 515 500 1 680 800 2 004 900 165 300 324 100 10.9 19.3

Source: ABS 2007b

Table 9.6  Employed persons, Queensland, 1995–96 to 2005–06
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The industrial structure of rural Queensland and the rest of 
the state are quite disparate. The agriculture and mining 
industries in rural Queensland accounted for 47% of 
economic output in 2004–05, compared with just 1% in 
the rest of the state. As a result, economic activity in rural 
Queensland is in  uenced relatively more by additional 
economic risks and opportunities such as drought and 
commodity price  uctuations than the rest of the state, 
which has in-built stability to a certain extent owing to the 
larger population base.

As has been the case throughout Queensland’s history, 
economic structure will be an important determinant of 
future population size in urban, regional and rural centres. 
Current population projections at the local government level 
indicate that of the 10 local government areas projected to 
grow fastest over the next 20 years, only one, Cairns City, 

Industry 2000–01 2005–06 Absolute change 
2000–01 

to 2005–06

Percentage 
change 2000–01 

to 2005–06

Agriculture, forestry and  shing 97 000 71 375 –25 625 –26.4

Mining 17 700 37 200 19 500 110.2

Manufacturing 178 900 183 825 4 925 2.8

Electricity, gas and water supply 10 200 19 675 9 475 92.9

Construction 135 325 200 650 65 325 48.3

Wholesale trade 83 900 77 775 –6 125 –7.3

Retail trade 264 050 318 250 54 200 20.5

Accommodation, cafes and restaurants 98 050 104 700 6 650 6.8

Transport and storage 81 350 104 100 22 750 28.0

Communication services 25 650 27 425 1 775 6.9

Finance and insurance 43 275 55 125 11 850 27.4

Property and business services 182 650 225 250 42 600 23.3

Government administration and defence 62 350 94 625 32 275 51.8

Education 119 800 149 450 29 650 24.7

Health and community services 164 950 194 025 29 075 17.6

Cultural and recreational services 40 450 52 600 12 150 30.0

Personal and other services 67 600 82 400 14 800 21.9

Total 1 673 200 1 998 450 325 250 19.4

Source: ABS 2007a

Table 9.7  Employed persons by industry, Queensland, 2000–01 to 2005–06

Labour force 
status

1995–96 2000–01 2005–06 Absolute 
change 

1995–96 to 
2000–01

Absolute 
change 

2000–01 to 
2005–06

Percentage 
change 

1995–96 to 
2000–01

Percentage 
change 

2000–01 to 
2005–06

Brisbane 716 533 783 375 941 458 66 842 158 083 9.3 20.2

Moreton 264 492 325 550 395 742 61 058 70 192 23.1 21.6

Wide Bay-Burnett 86 300 87 183 103 883  883 16 700 1.0 19.2

Mackay, Fitzroy 
and Central West 138 392 157 233 189 408 18 841 32 175 13.6 20.5

Darling Downs 
and South West 102 192 116 742 127 608 14 550 10 866 14.2 9.3

Northern 
and North West 94 917 102 283 130 950 7 366 28 667 7.8 28.0

Far North 108 592 108 492 115 883 –100 7 391 –0.1 6.8

Queensland 1 511 417 1 680 858 2 004 933 169 441 324 075 11.2 19.3

Source: ABS 2007a

Table 9.8  Employed persons, Queensland labour force regions, 1995–96, 2000–01 and 2005–06 

is outside south-east Queensland. In contrast, the local 
government areas projected to experience population 
decline are all located in rural or remote locations or coastal 
farming areas outside south-east Queensland.

Unemployment
The distribution of unemployment in regions is related 
to the employment generation discussed above, but is 
also linked to local labour market factors such as skills 
match and population mobility. Table 9.9 shows the 
annual average unemployment rates in regions for the 
period 2001–02 to 2005–06, based on ABS labour market 
surveys. The unemployment rate fell across all regions 
except Far North Queensland between 2001–02 and 
2005–06. After falling steadily, the unemployment rate 
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in Far North Queensland increased sharply in 2005–06, 
largely in response to the destructive effects of tropical 
cyclones Larry and Monica.

Response 
The Queensland Government has in place a range of 
initiatives, underpinned by the Smart State Strategy 
2005–2015, to secure a prosperous and sustainable future 
for the state. The Smart State Strategy 2005–2015 is a 
blueprint for action that outlines how the government is 
undertaking an extensive program of investment to bring 
about long-lasting prosperity and quality of life for all 
Queenslanders. It focuses on strengthening Queensland’s 
strong economic base, fostering a world-class education 
system and highly skilled workforce; producing world-class 
commercial outcomes from research; and approaching 
economic growth in an environmentally sustainable way 
(QG 2004). A Future Growth Fund has been established 
from the proceeds of the sale of Energex Retail to support 
many of these new initiatives (QG 2006).

Supporting economic growth
Using Queensland’s strong economic performance as a 
foundation, strategic investments in infrastructure, ef  cient 
management of the state’s assets and sound  nancial 
management pave the way for future economic growth. 
Key initiatives for supporting economic growth include:

• South East Queensland Infrastructure Plan and 
Program—an investment of around $66 billion for 
infrastructure to enhance and upgrade road and public 
transport systems, social and community services, 
water facilities and energy networks (DLGPSR 2006c);

• Blueprint for the Bush—a ten-year plan of initiatives to 
build sustainability, liveability and prosperity in rural 
Queensland (DC 2006);

• Invest Queensland—a promotional campaign to 
encourage interstate and overseas investment in 
Queensland, based on the state’s sound track record of 

supporting innovation and new technologies in a range 
of industries (QG 2007b);

• Driving Export Growth for Queensland 2006–2011—a  ve-
year strategy focused on building knowledge-intensive 
exports and developing an export culture (DSD 2006a); 

• Northern Economic Triangle BluePrint—a strategy to 
provide critical infrastructure in northern Queensland 
within the triangle of Mount Isa, Townsville and Bowen 
to underpin private sector investment in industrial 
development and minerals processing over the course 
of the next half century (DLGPSR 2006b);

• The Queensland Environment Industry: Pro  le and trends 
Report 2006—a summary of industry data essential 
for the development of the environment industry (DSD 
2006b). The report highlights the Queensland environment 
industry’s strengths, capabilities and current business 
challenges. It lays the foundation for the development 
of an industry action plan that will focus on meeting the 
business challenges and capturing the opportunities to 
drive the growth and international competitiveness of the 
Queensland environment industry; and

• Queensland Ecotourism Plan 2003–2008—a plan 
that outlines the vision and policy for the future of 
ecotourism in Queensland through the provision of a 
framework for planning, developing, managing and 
marketing Queensland’s ecotourism industry (TQ 2002).

Sustainable development
The Queensland Government cultivates a sustainable 
approach to development, recognising that our natural 
environment provides both amenity and our fundamental 
needs of air, water and biodiversity. Key aspects of 
sustainable development include valuing and preserving 
the ‘environmental services’ of air, water and biodiversity; 
using resources more ef  ciently, managing energy demand 
and reducing the environmental impacts of energy 
production; lessening consumption and reusing water; 
and carefully monitoring environmental indicators to track 
the health of our living systems. 

The Queensland Government has a range of initiatives to 
promote sustainable development such as: 

• ClimateSmart 2050—a Queensland Government initiative 
to tackle climate change. It outlines a long-term strategy 
to secure a clean energy future for the state based on 
investing in the development and deployment of clean 
coal technologies; reducing current emissions through 
the use of gas; and supporting the deployment of existing 
low-emission renewable technologies such as solar power, 
wind, hot rocks and biomass and the development of 
emerging renewable technologies (QG 2007a). It includes 
the $2.5 million ClimateSmart Living Campaign, a whole-
of-government, EPA-led campaign aimed at educating 
the public about the little things they can do to make a 
difference in reducing greenhouse gas emissions (QG 
2007a); As part of ClimateSmart 2050, the government 
will develop a State Planning Policy on climate change, 
commence the phase-out of electric hot water systems in 
gas reticulated areas from 2010 and mandate 4 star energy 
ratings for commercial building from 2020.

Labour force 
status

2001–
02 (%)

2002–
03 (%)

2003–
04 (%)

2004–
05 (%)

2005–
06 (%)

Brisbane 7.9 6.7 6.0 4.8 4.6

Moreton 9.2 7.2 6.5 4.8 4.9

Wide Bay-
Burnett 11.4 12.8 10.9 7.3 8.3

Mackay, Fitzroy 
and Central West 6.9 6.8 6.4 5.1 3.8

Darling Downs 
and South West 4.3 5.2 4.8 3.5 4.0

Northern and 
North West 7.9 8.3 5.8 5.4 5.6

Far North 6.9 6.6 5.2 5.0 6.9

Queensland 8.0 7.2 6.2 4.9 5.0

Source: ABS 2007a

Table 9.9  Regional unemployment rates (annual average), 
Queensland, 2001–02 to 2005–06 
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• Statewide Water Policy—a policy to enhance water 
security and supply through the provision of new 
infrastructure, investigation of new sources of supply, 
and facilitation of greater conservation across business, 
industry and the community (QG 2007d). It includes the 
introduction of Water Resource Plans for catchments to 
ensure better use of existing supplies and more ef  cient 
planning for future use; 

• South East Queensland Regional Plan—a regional planning 
strategy involving state and local governments that guides 
growth and development in South East Queensland for 
the next 20 years (DLGPSR 2005). It meets the challenges 
of population growth head on and responds to the high 
demand on the region’s natural resources, urban systems, 
infrastructure and services ef  ciently and effectively to 
ensure that the unique qualities and lifestyle of the regions 
which attract people are maintained and the anticipated 
growth is accommodated;

• The Western Corridor Recycled Water Scheme—a project 
that provides a reliable water source to South East 
Queensland industry, offsetting demand on the region’s 
fresh water supply (AG 2007);

• Healthy Waterways—a joint initiative of local and state 
governments based on a partnership approach to 
planning, management and use of water in South East 
Queensland (SEQHWP 2007);

• Queensland Tourism Strategy: A 10-year Vision for 
Sustainable Tourism—a long-term vision for one of 
Queensland’s largest industries that lays the foundation 
for coordinated and sustainable development 
(TQ 2006). It provides a blueprint for industry and 
government by outlining the goals, targets and actions 
needed to meet the challenges and opportunities facing 
the industry over the next 10 years (TQ 2006); and 

• A Sustainable Futures Framework for Queensland Mining 
Towns—a discussion paper that outlines a proposed 
framework for sustainable growth management of 
mining towns in Queensland based on a review of 
existing and potential growth management issues 
for mining towns situated in the Bowen and Surat 
basins, and existing and proposed responses to growth 
management issues by state and local governments and 
industry (DLGPSR 2006a). 

The Queensland Government is also working in collaboration 
with the Commonwealth Government on a range of initiatives 
to bring about sustainable development including:

• Protected Area Estate—a scheme to protect   
Queensland’s biodiversity by having complete  
and ecologically viable examples of each of the state’s 
biogeographic regions and every major vegetation 
community through land acquisition (DEWR 2007). 
The establishment of nature refuges on private land 
through voluntary agreements has led to further gains 
in the protection of biodiversity (DEWR 2007); and

• Reef Water Quality Protection Plan (Reef Plan)—
developed to deal with the sediment, nutrients and 
chemicals that could affect the health and the future of 
the Great Barrier Reef. It focuses on actions to halt and 
reverse the decline in water quality in reef catchment 
areas and involves participation by national and state 
government agencies and a wide range of industry and 
community groups (AG and QG 2005; DPC 2007).

Skills and education
Rapid technological change is fuelling Queensland’s 
expanding knowledge-intensive industries. Their continued 
success relies on a highly skilled workforce, which, in turn, 
depends on a strong educational foundation and lifelong 
learning capabilities. Key initiatives to support the education 
and skills needed for a knowledge economy include:

• Queensland Skills Plans—a framework to better match the 
supply of skilled labour to industry needs (DETA 2007);

• Education and Training Reforms for the Future—a program 
of sweeping reforms to deliver an education and training 
system that caters for students’ individual needs, inspires 
academic achievement and equips them for employment 
(DETA 2006a);

• Literacy—the Key to Learning: Framework for Action 
2006–2008—a framework to improve student literacy 
and numeracy outcomes for all Queensland’s students 
(DETA 2006b);

• Tomorrow’s Schools—a program to ensure that 
Queensland’s students have the best possible facilities 
to meet the needs of the future (DETA 2006c); and

• Queensland Academies—a program to establish 
academies in creative industries; science, maths and 
technology; and health and allied health industries to 
support high-quality students with curriculum options 
that have a specialist focus (DETA 2006c).

Supporting the creation and 
innovation of ideas
Research, through the generation of ideas, strengthens 
the state’s current industries and contributes to building 
new ones. Integral to the process are investment in 
research and development bene  cial to industry, the 
economy and all Queenslanders; cultivation of greater 
collaboration and connectivity between researchers, 
industry and community; creation of critical mass in 
Queensland’s research base by investing in modern, 
world-class infrastructure; and attraction and retention of 
Queenslanders in high-skilled science, engineering and 
technology-related occupations. Capturing the bene  ts 
of research by turning ideas into value through such 
activities as commercialisation and knowledge transfer is 
an important step in increasing prosperity. Key initiatives 
to support research and innovation have been:

• World-class research institutes—establishment of a 
number of world-class research institutes such as the 
Queensland Biosciences Precinct, the Queensland 
Institute of Medical Research, the Sustainable Minerals 
Institute, the Queensland Centre for Advanced Technology 
and an eResearch Lab to build critical mass (DSD 2007); 

• Innovation Fund—an investment initiative that continues 
to build on Queensland’s research infrastructure 
(Innovation Building Fund), fosters collaborative research 
projects (Innovation Projects Fund), and attracts high-
quality researchers (Innovation Skills Fund) (DSD 2007);
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• Investment in innovation schemes—investment in 
innovation to support the continued success of existing 
industries (such as mining and agriculture) and nurture 
promising knowledge-intensive industries. Two of the 
nine knowledge-intensive industries targeted by the 
government are environmentally based (QG 2007b); and

• Ecosystem Services Project—a CSIRO-led project 
investigating the services Australians obtain from 
their environments, the economic and social values 
inherent in these services, and the opportunities that 
can arise from considering these services more fully in 
land management policies and decisions. It involves 
a number of studies on the state’s ecosystem services 
including projects in the tropics, the Brisbane catchment 
and the Brigalow region of Queensland. 
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Key findings 
• The number of vehicles per household in Queensland 

is increasing. Total vehicle numbers in the state are 
growing faster than the population.

• Vehicle kilometres travelled (VKT) in South East 
Queensland (SEQ) is growing. Passenger vehicle 
kilometres travelled in SEQ grew from 47.1 million 
in 1992 to 80 million in 2003–04.

• Private motor vehicles continue to dominate personal 
travel. Fifty-six per cent of all personal trips are made 
driving a private vehicle, although signi  cant increases in 
public transport use have been achieved in recent years.

• Road congestion in urban areas is under increasing 
pressure. Average travel speeds on major routes 
 uctuate. Travel speeds decline because of the impact 

of major transport infrastructure construction projects 
and increasing traf  c. Travel speeds increase as a 
result of increases in capacity arising from completed 
infrastructure projects.

• Freight movements are expected to double in the next 
15 to 20 years as a consequence of population growth 
and greater economic activity. 

• The average distance from home to work in the Brisbane 
Statistical Division (BSD) increased from 13.5 km in 1992 
to 16.8 km in 2003–04. On average, people in outer 
areas of the BSD travel 1.75 times further to work than 
people living in the inner city.

Indicators and 
summary of status
Indicator Status of indicator

Car availability The number of vehicles per household is 
increasing. Total vehicle numbers are growing 
faster than the population. 

Distance travelled by 
passenger vehicles

Queenslanders are driving more often and are 
driving longer distances. 

Mode share The private motor vehicle still dominates our 
personal travel, compared to public transport, 
walking and cycling, although signi  cant 
increases in use of public transport have been 
achieved in recent years.

Road congestion Road congestion in urban areas is under 
increasing pressure. Proposed infrastructure, 
services, planning and policy initiatives will 
assist in mitigating future congestion.

Average distance 
to work

The average distance from home to work 
is increasing; the average distance to work 
in the Brisbane Statistical Division (BSD) 
increased from 13.5 km in 1992 to 16.8 km in 
2003–04. On average, people living in outer 
areas of the BSD travel 1.75 times further to 
work than people living in the inner city.

Freight movements Freight movement in South East Queensland 
is expected to double in the next 15 to 
20 years as a consequence of population 
growth and greater economic activity. 
Queensland is developing strategies to 
manage the increasing freight transport task.

Photo: Brisbane City Council
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Importance 
The discussion of this issue describes how Queenslanders 
currently travel, transport system pressures (economic, social 
and environmental), and state government programs in place 
to manage and improve the system and lessen its impacts.

A person’s ability to move about ef  ciently and gain access 
to personal and commercial activities can be evaluated in 
terms of mobility and accessibility. There is considerable 
debate among transport and environmental specialists 
about balancing the considerations of mobility and 
accessibility to deliver an effective transport system. 

Mobility refers to an individual’s ability to negotiate the 
transport system. Improved mobility can be evident in 
higher rates of private vehicle ownership, increased freight 
movements and increasing vehicle kilometres travelled 
(VKT). However, as mobility improves and our increasing 
population travels both more and further, there can be 
impacts on the transport system, including increased 
congestion and vehicle emissions. Mobility also does not 
ensure accessibility. 

Accessibility takes into account people’s opportunities to 
reach commonly used destinations—for example, work 
or recreation. Accessibility is a function of how effectively 
land use and transport are integrated: high integration 
will coincide with high accessibility and may result in 
reduced private VKT and reduced private vehicle ownership 
because people have more opportunities to travel on 
foot, by bicycle and by public transport. Accessibility can 
be considered for all modes of transport but is currently 
most often evaluated in terms of public transport. This 
can include evaluation of the existence of, distance to and 
frequency of public transport services; how well services 
are coordinated and the quality of the service, such as 
whether disabled access is available; the key facilities 
to which the service provides access; and how well the 
service coordinates with other transport links. 

In this discussion, accessibility is considered in a regional 
and state context rather than at the local level of the 
transport system. Improved accessibility and increased 
use of public transport, walking and cycling help lessen 
congestion and overall vehicle emissions. 

Rethinking travel needs 
and impacts
Governments need to in  uence movements of the 
population, using a range of planning, policy, infrastructure 
and service initiatives. This is particularly so in areas of 
signi  cant growth such as South East Queensland (SEQ) 
and regional coastal centres.

If transport is not managed effectively, problems such as 
congestion, reduced air quality, increasing fuel emissions, 
greater pollution of waterways, unsustainable settlement, 
higher fuel use and ineffective travel patterns may arise.

People need to consider transport access to employment 
opportunities, schools, shopping centres and hospitals 
when selecting suburbs in which to live. Similarly, 
businesses should consider staggered work start and 
 nish times or increased use of work-from-home strategies 

to ease peak-hour travel pressures.

Community trends
A number of key community drivers are in  uencing the 
Queensland Government’s policies and strategies to 
improve the mobility of the general population, public 
transport services and freight. The heavy reliance on 
private motor vehicles and their impact are being 
examined by Queensland Transport.

Car availability
Car availability throughout Queensland, but particularly 
in SEQ, continues to rise, and the number of vehicles per 
household in the Brisbane Statistical Division (BSD) is 
increasing. The proportion of households with only one 
vehicle decreased from 40% to 38% between 1992 and 
2003–04 while the proportion of those with two or more 
vehicles increased from 34% to 39% (QT 1994, 2005b). 

Distance travelled by 
passenger vehicles
Vehicle kilometres travelled (VKT) is growing faster than the 
population. Passenger vehicle kilometres travelled in SEQ 
grew from 47.1 million in 1992 to 80 million in 2003–04 
(QT 1994, 2005b).

Mode share
There remains a reliance on private vehicle travel in SEQ. 
This is shown by an increase in driver trips in the BSD from 
52% of all personal trips in 1992 to 56% in 2003–04 
(QT 1994, 2005b).

An in-depth travel behaviour survey conducted in Taringa, 
Aspley, Woolloongabba and parts of Redland Shire showed 
that approximately 40% of all current car trips could be 
replaced by walking, cycling and public transport (QT 2005a). 

Public transport patronage in SEQ has grown since the 
introduction of TransLink in 2004.

Photo: Brisbane City Council
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Road congestion
Average travel speeds are  uctuating. The construction 
phase of transport infrastructure projects may reduce 
travel speeds on major routes but the completion of each 
project improves travel  ows by providing more capacity 
and ef  ciency in the network. Over time, however, the 
trend suggests that increasing traf  c growth consumes the 
improvements and travel speeds decrease. 

The average speed between 1995–96 and 1999–2000 on a 
selected sample of SEQ routes decreased from 51 km/h to 
40.1 km/h in the mornings and from 53 km/h to 43.3 km/h 
in the afternoons. With an increase in public transport 
services, road infrastructure and increased road capacity 
since 1999–2000, average travel speeds during morning 
and afternoon peak periods increased to 43.7 km/h and 
49.4 km/h in 2003–04. This increase occurred despite the 
growth in population and vehicle numbers in the same 
period (EPA 2007). 

Average distance to work 
The average distance from home to work in the BSD was 
estimated to be approximately 16.8 km in 2003–04. 
The average distance in 1992 was 13.5 km (QT 1994, 2005b).

Freight movements
Freight movement in Australia is expected to double in 
the next 15 to 20 years because of population growth 
and greater economic activity. Managing road freight will 
be a signi  cant challenge. In Queensland, the distance 
travelled and quantity of goods being carried by road 
freight vehicles are increasing and these vehicles are 
competing with private and public transport vehicles, 
particularly in congested urban areas. 

Between 1990–91 and 2002 the volume of goods carried 
by road in Queensland rose by 56%. By 2011–12 the annual 
road tonne-kilometre task (the kilometres travelled by 
vehicles loaded with freight) is predicted to rise by 81% to 
87.1 billion tonne-kilometres (Apelbaum Consulting 2004). 

Pressure and condition
Settlement patterns
Many of SEQ’s growth pressures are closely related to past 
and current patterns of development. These are described 
in more detail in the South East Queensland Regional Plan 
2005–2026 (DLGPSR 2005). 

Lifestyle changes are in  uencing how and where 
Queenslanders live, and the proportion of one- and 
two-person households is increasing. However, urban 
densities remain very low, even in SEQ, with only a small 
increase in the proportion of attached houses, townhouses 
and apartments over the past decade, mainly in Brisbane 
City and Gold Coast City. From 1994 to 2004 the number 
of small lots (less than 450 m²) as a proportion of all 
detached housing lots increased by only 1%, to 10% 
(DLGPSR 2005). A move towards a more compact urban 
form with higher densities in selected areas that are ready 
and appropriate for change could achieve bene  ts such as 
reduced travel demands, and, as a result, lower energy use 
and transport emissions.

Signi  cant fragmentation of rural lands and bushland has 
taken place because of rural residential development on 
the urban fringe and in rural areas. Between 1991 and 2001, 
rural residential approvals accounted for over 70% of all 
land allocated for residential purposes, but accommodated 
only 15% of developed allotments (DLGPSR 2005). If 
population growth leads to new green  eld developments, 
urban expansion can cause an increase in the need to 
travel as well as an increase in travel distances. New 
developments need to be well planned and integrated to 
ensure that travel needs are well managed. 

Increasing travel and vehicle use
Travel trends relating to total vehicle kilometres travelled 
(VKT), the travel mode taken (that is, public transport 
or private vehicle), travel speed and vehicle occupancy 
are measured to assess the mobility performance of the 
transport system. 

The VKT travelled per day in SEQ increased by 75%, or 
15.6 million kilometres, between 1992 and 2003–04. 
The latest travel survey shows that on an average weekday 
people spend 85 minutes travelling 39 kilometres 
(QT 1994, 2005b). 

Current indicators suggest that congestion will increase 
in the future unless signi  cant interventions occur. 
Congestion will continue to affect air pollution and 
greenhouse gas emissions, most transport emissions 
being produced by road transport. Congestion as a result 
of interruptions to the traf  c  ow may account for as much 
as 40% of the fuel used by road vehicles in Australian 
cities and associated greenhouse gases and noxious 
pollutants (BTRE 2002). 

The SEQ Regional Plan estimates that the SEQ region’s 
population will increase by 50 000 people a year between 
2005 and 2026—over one million extra people, producing 
a related increase in travel demand and the number of 
vehicles using available infrastructure (DLGPSR 2005).
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The number of vehicles per household is increasing but 
average household occupancy has been decreasing, resulting 
in an increasing number of vehicles per person. The number 
of vehicles per person is increasing at a faster rate than the 
population is growing. Increased car ownership and travel 
distances are contributing factors to congestion, which is 
likely to worsen unless signi  cant interventions occur.

On a positive note, the TransLink initiative has seen annual 
increases in SEQ public transport patronage of 9% in 
2004–05 and 11% in 2005–06.

In 2001–02 SEQ households consumed an estimated 
$45.1 billion worth of goods and services, or around 
15 million tonnes of freight (QT 2004). By 2026 it is 
estimated that household consumption will nearly triple, 
rising to around 41 million tonnes (QT 2004). 

Freight movements are placing increasing pressures 
on the road transport network, shared with private and 
public transport. SEQ, in particular, is heavily reliant on 
road freight: more than 1000 articulated trucks a day use 
Priority 1 freight routes to reach existing and emerging 
industrial areas, and 250 a day use Priority 2 routes from 
factories to commercial and retail outlets (Department of 
Main Roads unpublished). 

Travel patterns
In the BSD, the distance travelled for different purposes 
varies according to residential location. The greatest variation 
is evident in travel for work. In the inner-city suburbs, the 
average distance travelled to work is around 12 km, while 
the average distance to work in the outer areas is 1.75 times 
further, around 21 km (QT 1994, 2005b). Work locations for 
inner-city residents are concentrated around the inner city, 
whereas work locations for outer-area residents tend to be 
spread across the BSD (QT 1994, 2005b).

Air quality and greenhouse gases
The growing population and associated greater use of 
private vehicles increase the need to manage air quality. 
Chapter 3, Atmosphere, provides comparisons of air 
pollution levels and standards. 

While the move towards transit oriented developments 
(TODs) in SEQ can encourage increased public transport 
use and lower overall regional pollution levels, there is 
limited understanding of the potential impact of co-located 
transport hubs such as bus and train interchanges on 
local air quality around TODs. Air quality assessments 
undertaken for transport infrastructure projects and air 
quality research being undertaken at busway stations 
are the only information currently available to assist in 
determining any potential cumulative impacts. 

The behaviour and health effects of most pollutants 
produced by cars, trucks and buses are well understood, 
but understanding of pollutants such as air toxics and 
ultra  ne particles is limited. 

Reductions in vehicle emissions of most air pollutants were 
achieved over the past decade through more stringent 
vehicle emission standards, catalytic converters and 

new fuel standards, despite increasing population and 
VKT. However, this was not the case for road transport 
greenhouse gas emissions, which are still increasing rapidly 
at a rate similar to the rate at which VKT is increasing. 

Queensland’s transport greenhouse gas emissions 
are compared to those of other sectors in ‘Climate and 
greenhouse’, page 48. Queensland’s road transport 
produces 88% of all transport emissions. Passenger 
vehicles are responsible for 59% of road transport 
emissions; heavy vehicles account for 25%; and light 
commercial vehicles account for 16% (AGO 2007). 

Recreational boating concerns
The growing popularity of recreational boating in 
Queensland is increasing congestion and pollution 
pressures on coastal waterways and rivers, where most 
recreational vessels are used. In 2006, the number of 
registered recreational vessels in Queensland exceeded 
200 000, a 10% increase since the 2003 recreational 
boating survey (MSQ 2006). 

Boat users indicated that  shing was their main activity. 
More than 82% of boat users reported daytime  shing as 
their main purpose, and 8% reported daytime cruising as 
their primary activity (MSQ 2006). 

Owners reported carrying between one and three people in 
83% of trips, and 17% carried between four and six people 
per voyage.

The majority of boat users indicated they were aware of the 
need to protect the seaways from pollutants, 88% stating 
they stored all rubbish on board and disposed of it when 
they returned to land. About 12% stored plastic and paper 
for later disposal but threw food scraps overboard. 

The discharge of sewage into the sea and waterways, 
however, continues to present a serious environmental, 
educational and enforcement challenge. While sewage 
disposal at sea was decreasing in 2001, it continues to 
cause environmental concerns. Updated  gures from the 
2006 survey are not available but more attention is needed 
in this area. The 2003 survey (MSQ 2004) found that:

• 17% of boat owners discharge untreated waste into the 
sea or waterways;

• 2.4% discharge treated waste into the sea or waterways;

• 9% retain waste for disposal on shore; and 

• 2.8% discharge waste directly into onboard holding 
tanks for environmental disposal.
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Response 
Integrating infrastructure, 
planning and policy
Congestion is strongly linked to high levels of vehicle use 
(personal and freight). Strategies that provide transport 
system users with access to practical choices other than 
private vehicle use will help manage congestion and 
environmental impacts.

While delivering infrastructure is central to reducing 
congestion, it nevertheless has signi  cant lead times, and 
will only be effective as part of an integrated solution. In its 
Queensland Infrastructure Report Card, Engineers Australia 
acknowledges that the government will not be able to 
build its way out of congestion (Engineers Australia 2004). 
Therefore, other measures are needed. 

Queensland Transport (QT) has recently increased its 
emphasis on the integration of policy and planning to 
ensure that there is more recognition of land use and 
multi-modal transport policy and planning as tools for 
mitigating congestion, along with infrastructure. QT is 
also improving its capacity for stakeholder engagement, 
especially with councils and major developers, and 
improving modelling and monitoring to enhance planning 
and policy development. 

Recent QT initiatives such as TravelSmart, TransLink, planning 
activities (Integrated Cycle Network and regional transport 
plans throughout the state) and projects (busways, bus lanes, 
cycling infrastructure) have been aimed at encouraging public 
transport use, cycling and walking. 

The SEQ Regional Plan, Draft TransLink Network Plan and 
South East Queensland Infrastructure Plan and Program 
(SEQIPP) include strategies and projects which promote 
replacing some car journeys with walking, cycling and 
public transport use. These plans emphasise a compact 
urban form and the integration of transport and land use 
planning, such as transit oriented developments (TODs), 
as a means of providing transport users with options other 
than private vehicle usage. 

Managing future freight growth as it doubles by 2020 
is a national issue, described as ‘Twice the Task’. Road 
transport is expected to remain the dominant mode of 
freight movement, as it can provide door-to-door service. 

QT is working with the National Transport Council (NTC) 
and transport departments in other states to implement 
initiatives to manage road transport freight and encourage 
alternative modes where appropriate, such as rail for long-
distance loads. The challenge in relation to rail is balancing 
the demands of freight carriers with rail passenger demand 
on a limited number of rail lines in the metropolitan 
network (DLGPSR 2005). 

The SEQ Regional Plan announced multi-modal priority 
freight routes for SEQ to move freight around the region. 
The South East Queensland Regional Freight Network 
Strategy 2007–2012 was released in June 2007 to manage 
the impact of increasing freight in SEQ and to drive 
future policy.  

TransLink
TransLink was introduced to SEQ to better integrate public 
transport services in the region. Highlights since its launch 
on 1 July 2004 include:

• a 9% increase in public transport patronage in SEQ, 
rising from 124 million trips to 136.1 million trips in 
2004–05, followed by an 11% increase to 154.7 million 
trips in 2005–06;

• launch of the Draft Translink Network Plan outlining 
an investment in SEQ public transport services in SEQ 
including annual spending of:

— $19 million in Brisbane City,

— $3 million in Eastern Region (Redlands),

— $4.9 million in Southern Region (Logan and Beenleigh),

— $2.6 million in Northern Region (Pine Rivers, Redcliffe 
and Caboolture),

— $12.8 million in Western Region (Ipswich),

— $5.5 million on the Sunshine Coast, and

— $9.4 million on the Gold Coast;

• more than 200 different ticket types consolidated into 
 ve core products and several operator-speci  c products;

• redesign of timetables and route maps to provide clear 
passenger information in a consistent format;

• more than 3.7 million queries answered via the TransLink 
call centre; and

• more than 5.1 million visits to the TransLink website. 

Since 2004, more than $32 million has been spent on public 
transport service improvements, including the addition of 
8.3 million kilometres of public transport service routes, 
services more attuned to commuter needs, and working with 
bus operators on facility and service upgrades.

Over the past two years $39.5 million has been spent on bus 
stops, bus stations and park and ride facilities in suburban 
areas, with a further $55.5 million allocated until 2008. 
Future infrastructure investments include $1.9 billion to be 
spent on the busway network.

A further $22 million has been spent on upgrades to 
rail stations, including disabled access improvements, 
park and ride facilities, bus interchanges and security 
enhancements. This program will continue to 2008 with a 
further $113 million intended to be spent.

Photo: Brisbane City Council
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Busway network
The Queensland Government is building a busway network 
across greater Brisbane to enhance public transport services. 
Busways are dedicated for buses only, providing public 
transport trips that are fast, frequent and reliable. At June 
2006 an extra 3.6 million passengers had travelled on the ten 
main Brisbane Transport routes that have used the South East 
Busway since its opening in 2001, an increase of 168%.

Busways are alleviating pressures on the transport system 
by providing an attractive service that makes public 
transport into the CBD faster than trips by private vehicles. 

The  rst stage of the Inner Northern Busway (INB) opened 
in 2004; the  nal underground link from Queen Street to 
Roma Street and new stations in other areas is now 
under construction. 

Work has commenced on the Boggo Road Busway from 
the Eleanor Schonell Bridge to Buranda Busway station. 
Planning is under way for new corridors in the busway 
network, including the Northern Busway from the Royal 
Children’s Hospital at Herston to Bracken Ridge, and the 
Eastern Busway from Capalaba to the South East Busway 
at Buranda. 

Regional Queensland 
While most of the transport pressure falls on SEQ, where 
population growth is greatest, regional Queensland, 
including Cairns, Townsville, Mackay and Wide Bay-Burnett, 
is also experiencing high growth rates. Elsewhere, there 
remains a need to better manage travel patterns and options.

Most regional centres throughout Queensland now have 
integrated regional transport plans (IRTPs) to coordinate 
road planning and public transport, and encourage the 
development of communities that take alternative modes 
of travel into account, such as walking and cycling. Current 
IRTPs can be accessed on the Queensland Transport 
website, <www.transport.qld.gov.au>. 

The TravelSmart Communities program encourages 
communities to change their travel behaviour to use 
environmentally friendly transport. During 2003 QT, 
in partnership with the Australian Greenhouse Of  ce, 
Townsville City Council and Sunbus, trialled the 
TravelSmart Communities program with 10 000 households 
in Mundingburra and Hermit Park in Townsville. The project 
produced increases in walking (26%), cycling (15%) and 
public transport use (13%). Information about TravelSmart 
programs is available from the Queensland Transport 
website, <www.transport.qld.gov.au>. 

Active communities
QT plays a role in a number of whole-of-government 
initiatives, such as the Be Active Queensland campaign 
to increase physical activity in our communities. The 
campaign is aimed primarily at improving the health and 
wellbeing of Queenslanders. QT’s involvement revolves 
around better planning options to increase physical 
activity and reduce reliance on private vehicles.

QT actions undertaken as part of Be Active Queensland 
include TravelSmart campaigns, establishing the Smart 
Travel Centre—Queensland, sponsoring cycling events, 
improving and distributing cycle education and network 
information, and improving public transport options, such 
as TransLink. 

Further details can be found in Be Active Queensland 
2006–2010, a framework for health sector action for 
physical activity in Queensland, Queensland Public Health 
Forum, September, 2006 on the Queensland Health 
website, <www.health.qld.gov.au>.

Protecting air quality
Reducing emissions from traffic
QT contributes to the review and setting of national 
standards for fuel quality and vehicle technology 
standards and is involved in the development and 
continual improvement of emission limits for new motor 
vehicles through the Australian Design Rules (ADRs). 

QT’s existing On-road Vehicle Emissions Random Testing 
(OVERT) program tests vehicle exhaust emissions. If a 
vehicle’s emissions are high, the motorist is provided 
with information about how servicing can improve its 
performance and ef  ciency.

QT has recently trialled a new vehicle testing program 
measuring emissions from more than 13 000 vehicles in 
SEQ. The testing program’s data will provide information 
about which vehicles in the  eet produce the most 
emissions and help inform future management strategies. 

Through the Smoky Vehicles Hotline, the public can report 
vehicles that are expelling smoky exhaust emissions. 
QT then provides reported vehicle owners with information 
on improving maintenance and tuning their vehicles to 
reduce emissions.

Photo: Brisbane City Council
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Making buses cleaner
Advances in technology, such as improvements to fuel, 
catalytic converters, particle  lters and use of natural 
gas, have greatly reduced pollution from buses. QT is 
conducting research into new bus technologies. Some of 
the TransLink bus  eet operate on compressed natural gas 
(CNG), and it is planned to replace some existing diesel 
buses with CNG or alternative cleaner fuel buses within 
the next three to  ve years. Funding is also available for 
operators to buy buses with cleaner engines.

Studies suggest that much of the pollution from buses on 
the road is caused by a small number of vehicles that have 
high polluting emissions. QT is currently working with the 
Queensland University of Technology (QUT) to test and 
investigate individual bus emissions.

Managing emissions from busways
Research has shown that vehicles travelling on congested 
roads use twice the amount of fuel used by those on free-
 owing roads and produce twice the amount of pollution 

(BTRE 2002). By taking buses out of congested traf  c on 
roadways, bus emissions are reduced. 

Transport emissions research
QT has been undertaking collaborative research with QUT 
and Grif  th University to develop a better understanding 
of transport pollutants and to create tools for monitoring, 
modelling and managing emissions. Some of this research 
has been supported by the Australian Research Council 
(ARC). QT will soon have access to modelling tools that 
predict pollution at particular locations (such as around 
bus stations and at traf  c intersections) and at a network 
level. The network model will help predict changes to 
overall pollution levels if an addition is made to the 
transport network and enable future transport scenarios 
to be tested.

Protecting the sea and waterways
The number of waterways in Queensland makes the 
enforcement of pollution laws dif  cult. Much of the 
success in reducing the instances of waste being 
discharged into the sea and rivers is the result of greater 
community understanding of pollution issues and 
willingness of the boating community to adjust their 
disposal practices.

In general, mariners demonstrate that their rubbish 
disposal practices are sound, 88% of them storing rubbish 
on board for disposal on land. However, those who 
dump sewage into sensitive areas of the sea present an 
environmental, educational and enforcement challenge.

Sewage management legislation changes proposed for 
introduction in 2007 and the associated education and 
increased awareness of boat owners will assist in 
improved environmental outcomes and make it easier to 
enforce requirements. 
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Key findings 
• Greenhouse gas emission reduction is the most 

important environmental issue facing the energy 
industry. 

• The challenge in Queensland is to maintain a reliable 
and secure energy supply in response to strong 
economic and population growth while simultaneously 
reducing greenhouse gas emissions associated with this 
energy use.

• In this context, the government response is to increase 
the proportion of less greenhouse gas-intensive fuel 
sources such as gas through the Queensland Gas 
Scheme, establish a Renewable and Low Emissions 
Energy Target, and introduce a range of energy-ef  ciency 
measures, including a switch from electricity to gas by 
households and business.

• The Queensland Government is also establishing a 
pathway for low emissions technology. When low 
emissions technology is deployed, especially clean coal 
technology, the environmental concerns associated with 
energy use will change.

Indicators and 
summary of status

*The data used in this report are based on 2004–05  gures 
and further changes have occurred, such as greater use of 
gas in electricity generation.

Indicator Status of indicator

Total energy consumption Continuing to increase, and at a greater 
rate since 2001. Queensland growth 
rates are higher than those of Australia 
as a whole.  [  ]

Proportion of energy 
consumed by fuel source 

The proportion of fossil fuels consumed 
in Queensland has increased since 
2001. The proportion of black coal 
consumption has grown while the 
proportion of natural gas consumed is 
stable.* The proportion of solar power, 
wind and hydro-electricity remains 
negligible.  [  ]

Energy consumption 
per capita

Continuing to increase, and at a greater 
rate since 2001. The level of energy 
consumption is higher in Queensland 
than in Australia, and is also growing at 
a faster rate.  [  ]

Energy consumption per 
unit of gross state product 

Levels have been decreasing for some 
time. The level is higher in Queensland 
than in Australia, but both have fallen by 
more than 10%.  [  ]

Proportion of energy 
consumed by sector

The proportion of energy consumed 
in the electricity generation sector in 
Queensland has increased since 2001. 
The rate of growth in energy consumption 
in the manufacturing and transport 
sectors has not been as strong.  [  ]
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Importance 
The production, supply and consumption of energy release 
waste products that can be harmful to the environment. 
Of particular concern is the release of greenhouse gases 
to the atmosphere from combustion of fossil fuel. The 
production of energy can also consume natural resources.

The growth in energy consumption in Queensland since 
2001 is being driven by an increasing population, a growing 
economy, and an expansion of energy-intensive industry.

The risk of climate change from increased greenhouse 
gas emissions is a global concern and Queensland will be 
affected as climate change impacts occur.

Pressure and condition 
Net energy consumption is used as an indicator of energy 
use in Queensland. This approach avoids double counting 
in situations where energy is produced in one sector then 
used later in other sectors. A good example is electricity 
generation. The net energy consumed in electricity 
generation is calculated by subtracting the electricity that 
is used elsewhere in the economy from the total amount of 
energy consumed to produce the electricity.

Pressure: Population growth
Queensland’s population growth rate for the  ve years to 
June 2005 was the highest of all the states and territories 
at 2.2% a year (ABS 2006). Australia’s population grew by 
only 1.2% a year over the same period.

While each additional person in Queensland increases the 
total demand for energy, energy consumption per capita 
in Queensland also grew over the  ve years to June 2005 
(Table 9.10). Queensland’s per capita energy consumption 
is now 16% higher than Australia’s. Some of the increase in 
per capita consumption is likely to have come from higher 
personal energy use, and some from industrial growth in the 
strong local economy. More people are being employed in 
Queensland, the state’s unemployment rate being at a 30-
year low during 2004–05 (Queensland Treasury 2005), and 
this is likely to be contributing to energy use per capita. 

Pressure: Economic growth
In 2004–05, Queensland recorded its ninth consecutive 
year of faster economic growth than the rest of Australia 
(Qld Treasury 2005). Economic growth in Queensland in 
2004–05 was actually double that of the rest of Australia 
(Qld Treasury 2005).

In Queensland, energy consumption is supporting 
economic growth. However, for both Australia and 
Queensland, each unit of economic growth is requiring 
less energy consumption, although Queensland is a more 
energy-intensive economy (Table 9.11). For the Australian 
economy, ABARE attributes this decline in ‘energy 
intensity’ to growth in less energy-intensive industries such 
as the services sector, and to greater energy ef  ciency 
from both technological improvements and switching to 
less energy-intensive fuel sources (ABARE 2006). The same 
is likely to be true for Queensland.

Pressure: Energy consumption 
by sector
In line with total energy consumption, energy consumption 
in each sector in Queensland has increased since 2001. 
The rate of growth has varied so that the proportion of 
energy consumed in most sectors has changed (Table 
9.12). The changes in proportion have been driven by a 
very strong increase in energy consumed in electricity 
generation, and to a lesser extent in the mining sector. 

1996–97
(GJ/$ 

million)

2000–01
(GJ/$ 

million)

2004–05
(GJ/$ 

million )

Decrease 
since 

2000–01 
(%)

Queensland 10 983.9 9 771.3 8 644.0 11.5

Australia 8 898.8 7 803.0 6 591.6 15.5

Source: ABS, ABARE

Table 9.11  Energy intensity of the Queensland and 
Australian economies, GSP and GDP, 1996–97 to 2004–05, 
using 2005 prices

1996–97
(GJ/

capita)

2000–01
(GJ/

capita)

2004 –05
(GJ/

capita)

Increase 
since 

2000–01 
(%)

Queensland 271.4 285.5 318.6 11.6

Australia 250.3 261.2 273.4 4.7

*1 gigajoule (GJ) = 109 joules (J)
Source: ABARE, ABS

Table 9.10  Energy consumption (gigajoules*/capita), 
Queensland and Australia, 1996–97 to 2004–05
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Stronger economic and population growth in Queensland 
has led to a greater increase in demand for electricity 
than for Australia as a whole. A mining boom has led to 
increased energy demand in the mining sector in northern 
Australia, including Queensland (ABARE 2006).

Queensland exports electricity to southern states via two 
interconnectors between Queensland and New South 
Wales (NSW). The main Queensland-New South Wales 
Interconnector (QNI) allows Queensland to export up to 
1078 megawatts (MW) of electricity to meet NSW peak 
electricity demands. The Terranora Interconnector, a 
privately owned 180 MW transmission line, generally 
 ows south to maintain reliability of supply in the Tweed 

Shire and northern NSW. In 2005, Queensland exported 
electricity south along the interconnector almost 97% 
of the time and has met up to 9% of NSW average peak 
electricity demand.

The electricity generation sector is also energy intensive 
and contributes to higher per capita energy consumption 
(Table 9.12). For Queensland, the increase in energy 
consumption for electricity generation is re  ected in an 
increase in black coal consumption (Table 9.14).

Condition: Total energy 
consumption
The recent trend in energy consumption in Queensland is 
strongly upwards (Table 9.13). Queensland’s proportion of 
total Australian energy consumption has also increased, 
from 19.8% in 1996–97 to 22.6% in 2004–05. Table 9.13 
includes all forms of energy — electricity production, 
transport, industrial processes and agriculture.

Condition: Energy consumption 
by fuel source
Queensland uses black coal as a fuel source for 
almost 50% of its energy requirements (Table 9.14). In 
comparison, Australia as a whole uses black and brown 
coal combined for about 41% of its energy requirements. 
Apart from black coal, the only other fuel source that has 
increased its share since 2000–01 is gas.

Sector Queensland Australia

Percentage 
of total 

2000–01

Percentage 
of total 

2004–05

Percentage 
of total 

2000–01

Percentage 
of total 

2004–05

Agriculture 2.3 1.7 1.4 1.8

Mining 3.9 5.8 5.5 6.2

Manufacturing 26.4 23.4 23.4 22.6

Construction 1.6 0.8 1.0 0.5

Transport 26.0 23.8 25.1 24.3

Commercial 3.7 3.7 4.4 4.5

Residential 4.5 4.5 7.9 7.8

Electricity 
generation 29.6 34.3* 29.0 30.8

Other 2.0 2.0 2.3 1.5

*While electricity generated is consumed in Queensland, a small 
proportion is also exported to New South Wales.
Source: ABARE 2006

Table 9.12  Energy consumption in Queensland and Australia 
by industry sector, 2000–01 and 2004–05

1996–97
(PJ)

2000–01
(PJ)

2004–05
(PJ)

Increase 
since 

2000–01 
(%)

Queensland 914.0 1025.7 1250.8 21.9

Australia 4611.0 5034.1 5525.4 9.8

*1 petajoule (PJ) = 1015 joules (J)
Source: ABARE

Table 9.13  Total energy consumption (petajoules*) in 
Queensland and Australia, 1996–97 to 2004–05

Fuel source Percentage in 
2000–01

Percentage in 
2004–05

Black coal 46.4 49.5

Brown coal 0.0 0.0

Petroleum products 35.0 33.3

Gas 8.6 8.8

Biomass 9.7 8.2

Hydro 0.3 0.2

Solar 0.0 0.0

Source: ABARE

Table 9.14  Proportion of energy consumption in Queensland 
by fuel source, 2000–01 and 2004–05

Ross Creek at twilight
Photo: Tourism Queensland
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Renewable and Low Emission 
Energy Target
The Queensland Government announced the Renewable 
and Low Emission Energy Target (RLEET), in ClimateSmart 
2050—Queensland Climate Change Strategy: A low 
carbon Future (QG 2007). The RLEET aims to increase the 
proportion of electricity generated from renewable sources 
in Queensland to 6% by 2015 and 10% by 2020.

Table 9.14, which gives the energy consumption by fuel 
source, shows that more than 8% of energy consumed 
in Queensland is obtained from renewable sources, 
predominantly biomass. The energy data used in Table 
9.14 are sourced from the Australian Bureau of Agricultural 
and Resource Economics (ABARE) and provide a measure 
that can be compared with energy consumption in other 
states and nationally. The data are expressed in terms of 
primary energy consumption, and are not comparable to 
the data underpinning the RLEET. 

Renewable energy sources have a number of uses, 
including electricity generation, provision of process 
heat for industry, and water and space heating. The 
RLEET will secure deployment of Queensland based 
renewable energy projects. Currently, renewable energy 
sources provide around 3% of all electricity generated in 
Queensland.

Response 
A coordinated national and international climate change 
response is required if action to reduce greenhouse 
emissions is to be effective. The government will look for 
opportunities to ensure that Queensland is on a pathway 
to greater emissions reduction. 

ClimateSmart 2050 is the Queensland Government’s 
contribution to the global effort in tackling climate change. 
It outlines a long-term strategy to secure a clean energy 
future for the state. Long term investments have been 
made to secure the development and deployment of 
clean coal technologies. In the interim, gas, which has an 
emissions pro  le half that of coal, will be used to meet our 
medium-term energy needs.

Two types of response are consistent with Queensland’s 
current socioeconomic situation:

• producing energy from less greenhouse gas-intensive 
fuel sources, and

• consuming less energy for the same socioeconomic 
outcomes.

Producing energy from less 
greenhouse gas-intensive sources
The main government responses identi  ed in the previous 
reporting period were:

• the Queensland Gas Scheme (under the scheme, 
electricity retailers and other liable parties will be 
required to source at least 18% of their electricity from 
gas-  red electricity generation by 2020);

• building a Townsville gas-  red power station;

• purchase of renewable energy by the government;

• an increase and an extension of the Solar Hot Water 
Rebate; and 

• an extension of the Queensland Sustainable Energy 
Innovation Fund.

The Queensland Gas Scheme commenced on
1 July 2005. The planned introduction of the scheme 
contributed to the construction of new gas-  red generation 
between 2001 and 2005 and increased the proportion of 
gas as a fuel source (Table 9.14). The proportion of gas 
as a fuel source will continue to increase. 

The Townsville gas-  red power station was completed 
before 1 July 2005. An existing station was converted from 
a 160 MW liquid-fuelled power station operating only at 
peak times to a 220 MW gas-  red station operating far more 
frequently. It was of  cially opened on 7 February 2005. 

In terms of increasing the proportion of gas as a fuel 
source, the scheme can be considered effective. Now that 
the scheme is fully operational, the proportion of gas as 
a fuel source is expected to increase further in the years 
ahead. New gas-  red stations have been opened since 
June 2005 and others are proposed. The scheme has also 
helped the development of the coal seam gas industry in 
Queensland. The availability of coal seam gas in the south-
east corner will support the expansion of gas as a fuel 
source in other sectors of the economy. 

The Queensland Government has continued to purchase 
electricity produced from renewable sources since 2001, and 
is purchasing $1.4 million worth each year. The effectiveness 
of this purchase is dif  cult to quantify. Purchases such as 
this support the existing market for renewable energy, rather 
than leading directly to the construction of new renewable 
power stations.

The Solar Hot Water Rebate scheme in Queensland 
operated between May 2000 and June 2005. Around 
40 000 rebates were paid and were effective in increasing 
the number of solar hot water units used in Queensland 
and establishing solar water heating as a mainstream 
choice for consumers. 

Funding for the Queensland Sustainable Energy Innovation 
Fund has been further extended to 2008. The tenth 
round of funding closed in November 2006, and projects 
normally receive a maximum of $200 000 each. Each 
project must have an innovative component, and therefore 
have strong experimental or demonstration elements. The 
effectiveness of the fund will depend on the success of 
each long-term project.

State of the Environment Queensland 2003 reported 
predictions that the use of renewable energy in Queensland 
would grow faster than total energy use. This has not 
eventuated. Growth rates for hydro-electricity, electricity 
from biomass, solar energy and wind power are relatively 
low in Queensland (Table 9.14). 

The Queensland Government has introduced a new 
method to produce energy from less greenhouse gas-
intensive sources since 2003. The focus is on developing 
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energy (Ministerial Council of Energy 2006). However, 
NFEE is a long-term national effort that will hopefully see 
energy ef  ciency improvements in areas such as design 
standards for commercial buildings, more opportunities for 
energy ef  ciency training for tradespeople, and policies to 
motivate consumers to reduce energy use.

The Queensland Government also introduced a Sustainable 
Housing Code on 1 March 2006. Under the Code new homes 
must have a greenhouse gas-ef  cient hot water system and 
also use energy-ef  cient lighting. Water heating is one of the 
largest components of electricity bills for houses that have 
electric hot water systems. 

The Queensland Government has recently announced a 
$14.25 million ‘Energy Choices’ initiative which builds 
on its commitment to the National Framework for Energy 
Ef  ciency. The Energy Choices package of initiatives 
will target domestic gas installation, expand the state’s 
successful EnergyWise awareness program and improve 
management of the government’s energy use through the 
Government Energy Management Strategy.

The effectiveness or otherwise of these energy-ef  ciency 
measures should be judged over the next several years. Most 
of these programs are long-term initiatives. The Government 
Energy Management Strategy has been effective to date, 
however, since it is expected to meet its target of reducing the 
government’s electricity bill by $22 million by 2008.

References 
ABARE 2006, Energy Update June 2006, Australian Bureau of 
Agricultural and Resource Economics, Canberra, viewed 21 June 
2006, <www.abareconomics.com/interactive/energy>.

ABS 2006, Regional Population Growth 2004–05, Publication 
3218.0, Australian Bureau of Statistics, Canberra, viewed 21 
June 2006, <www.abs.gov.au>.

Ministerial Council of Energy 2006, Twelfth Meeting 
Communique 27 October 2006, Ministerial Council of Energy, 
Sydney, viewed 21 June 2006, <www.mce.gov.au>.

QG 2007, ClimateSmart 2050—Queensland Climate Change 
Strategy 2007: A Low Carbon Future, Queensland Government, 
Brisbane, viewed 29 June 2007, <www.thepremier.qld.gov.
au/library/pdf/climate/ClimateSmart_2050.pdf>.

Qld Treasury 2005, Annual Economic Report 2004–05: The 
Queensland Economy, Queensland Treasury, Brisbane, viewed 
21 June 2006, <www.oesr.qld.gov.au/queensland_by_theme/
economic_performance/general/regular_publications/aer_
index.shtml>.

and demonstrating technology to reduce greenhouse gas 
emissions from electricity generation, especially coal-  red 
generation. The Centre for Low Emissions Technology was 
established in 2003 with $9 million from the Queensland 
Government; the total contribution from all the partners 
was $26 million. In early 2006 the government announced 
a Future Growth Fund and set down $300 million for new 
technologies, including clean coal technology, to reduce 
climate change effects.

Three large-scale low emission technology projects were 
announced for Queensland in late 2006: 

• CS Energy, a government-owned corporation, has a 
$188 million project to retro  t an existing power station 
to burn coal in an oxygen-rich environment. The exhaust 
gases, which will contain a high concentration of carbon 
dioxide, will be captured and buried underground. 
The project is scheduled to be completed by 2015.

• The $445 million Fairview Power Project will extract 
methane gas from underground coal seams, burn the 
gas in a 100 MW power station, capture the carbon 
dioxide emissions, then return the carbon dioxide to the 
underground coal seams to replace the methane. 
The project is also scheduled to be completed by 2015.

• The Queensland Government will contribute $5 million 
to the $30 million Townsville Solar Cities project. 
As part of the project, solar panels will be installed on 
500 homes and businesses. The project, starting in 
2007, will run for seven years.

In addition, the feasibility of government-owned 
corporation Stanwell’s Zerogen project in Central 
Queensland is being evaluated. Zerogen has been 
declared a project of state signi  cance and aims to 
develop a demonstration Integrated Gasi  cation Combined 
Cycle power plant with carbon capture and storage.
The development and deployment of low emissions 
technology will take place over the next ten years or so, and 
the effectiveness of this response cannot be judged yet.

Consuming less energy for the 
same outcomes
The government responses mentioned in the 
previous reporting period included a Government 
Energy Management Strategy, establishment of an 
Energy Ef  ciency Program, and participation in an 
intergovernmental Energy Ef  ciency Working Group.

The Queensland Government has extended the second 
of those responses since 2003. As Chair of the Energy 
Ef  ciency Working Group, Queensland has led the 
introduction of the National Framework for Energy 
Ef  ciency (NFEE). Stage One of this Framework includes a 
range of policy measures that are designed to overcome 
various barriers to achieving greater energy ef  ciency in 
the residential, commercial and industrial sectors. 

NFEE Stage One has been effective in many areas. 
Recent estimates suggest that some of the programs 
that began between July 2004 and September 2006, 
including improving the minimum energy performance 
standards for a range of household appliances, will lead 
to savings in 2015 of approximately 42 petajoules (PJ) of 
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Urban water use 
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Key findings 
• Water management is of major interest in South East 

Queensland, where water restrictions have been in 
place since May 2005.

• Per capita water use in South East Queensland in 
2004–05 was comparable to that in previous years but 
was relatively high when compared with that in Sydney 
and Melbourne.

• Per capita water use in South East Queensland in 
2005–06 was markedly lower largely because of the 
impact of water restrictions.

• Compared to Sydney and Melbourne, outdoor water use 
in South East Queensland is high when restrictions are 
not in place.

• Although per capita water use in South East Queensland 
is relatively stable, total water use before the 
introduction of water restrictions was trending upwards, 
re  ecting population growth in the area.

• Many strategies are in place to further reduce per capita 
water demand, develop new water supplies and 
reuse water. 

• Water reuse levels are increasing and in 2004–05 
recycled water accounted for 7.6% of water supplied.

North Pine Dam
Photo: Brisbane City Council
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Indicators and 
summary of status

Importance 
Water security and climate change are currently regional, 
state, national and global issues. While some information 
is presented for the whole of Queensland, this issue paper 
focuses on South East Queensland (SEQ). This area has 
high population growth and is currently facing substantial 
water shortage issues. Comparison is made with other 
major urban areas around Australia because SEQ together 
with Sydney, Melbourne and Perth will collectively house 
the great majority of Australia’s population growth for the 
next 25 years (WSAA 2005a).

At the time of writing (September 2007) SEQ remains 
in  uenced by the worst drought in the region’s recorded 
history (DNRMW 2006a). The major urban centres in SEQ 
are subject to unprecedented Level 5 water restrictions. 
At this level of restrictions outdoor use of water for 
established gardens is almost entirely banned, town water 
cannot be used to wash vehicles or  ll or top up swimming 
pools, households using more than 800 L of water per day 
are required to submit a water use assessment form, 
and all residents are encouraged to reduce water use to 
less than 140 L per person per day. 

Most other major Australian cities are also affected by 
drought and have varying levels of restrictions in place. 
Climate change or climate shift has affected or will affect 
traditional water supplies in Australia and New Zealand 
(Howe et al. 2005; IPCC 2001). This brings challenges to 
our current water management and policy. Many of the 
solutions are energy-intensive per unit of water delivered. 
For example, desalination, pumping and wastewater 
treatment all use substantial energy (Gardner et al. 2006). 
Consequently these actions can contribute to increased 
emissions of greenhouse gases unless strategies are 
implemented to reduce or offset emissions (Humphries 
et al. 2005). In addition, high predicted population growth 
and relatively high (non-restricted) water consumption 
rates (to 2005) in SEQ make solving water supply and 
use issues important for the future of the region.

Pressure and condition
Urban water use in Queensland
The total amount of water supplied by Queensland’s 
60 urban water supply schemes for residential, multi-
residential, industrial, commercial and municipal use, as 
well as other use, was in the range 457–544 gigalitres (GL) 
from 2003–04 to 2005–06 (Table 9.15). In the same period, 
the total average water supplied ranged from 419 to 514 
litres/person/day (L/p/d) servicing a collective population 
of around three million persons. The state’s urban schemes 
comprise city, town and shire councils and water boards.

Urban water use in SEQ
In SEQ, baseline demand for urban purposes including 
residential and industrial water is approximately 450 000 
ML/year (DNRMW 2006b; AWA 2005). In addition there is 
demand for around 150 000 ML/year of rural water in the 
Lockyer and Bremer valleys and Logan Basin (DNRMW 2005) 
and around 27 000 ML is used for power generation at 
Swanbank and Tarong power stations. Brisbane and Gold 
Coast City collectively supply around 70% of urban water 
used in SEQ (AWA 2005) and in 2004–05 supplied 325 000 
ML of water (WSAA 2005b; WSAA et al. 2007). In the highly 
drought-affected year of 2005–06 approximately 290 000 
ML was used in SEQ (Ken Aitken, pers. comm.), excluding 
use by Toowoomba, Maroochy, Caloundra and a number 
of other smaller rural councils (Figure 9.8). Brisbane 
City Council (which supplies water to surrounding local 
governments) and Gold Coast City Council supplied nearly 
262 000 ML of water in 2005–06 (WSAA et al. 2007).

Indicator Status of indicator

Water use Total water use in South East Queensland 
increased over the period 1998–2005 before 
water restrictions were introduced. Total water 
supplied by Brisbane Water and Gold Coast 
Water combined increased from 
275 000 ML/year in 1998–99, rising to over 
325 000 ML/year in 2004–05, then dropped to 
162 000 ML in 2005–06 after the introduction 
of water restrictions.

Water reuse In 2004–05, South East Queensland reused 
approximately 19 000 ML/year. Although data 
for all of SEQ are not available, water recycled 
by Brisbane City Council and Gold Coast City 
Council has increased from 5000 ML in 
1998–99 to 13 000 ML in 2004–05.

Water use per capita Water use per capita was relatively stable in 
the period from mid-1998 to 2005, ranging 
from 80 to 110 KL per person per year. 
This dropped to around 80 KL per person in 
2005–06.

2003–04 2004–05 2005–06

Population served 2 819 519 2 902 482 2 984 908

Total supplied (GL) 523 544 457

Total average water supplied 
(L/p/d)

508 514 419

Source: DNRMW 2005, 2006b; DNRW unpublished

Table 9.15  Water use and population served for the state’s 
60 urban schemes from 2003–04 to 2005–06
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Between 1998–99 and 2004–05 total water supplied 
by Brisbane City Council (BCC) showed an upward trend 
(Figure 9.9). In 2004–05 BCC supplied just over 250 000 ML 
of water to consumers including around 80 000 ML of bulk 
water to surrounding local governments including Ipswich, 
Pine Rivers, Caboolture, Redcliffe and Logan (AWA 2005; 
WSAA 2005b). Per capita residential water use trends appear 
relatively stable (Figure 9.10). This suggests that population 
growth rather than people using more water is the root cause 
of upward water consumption trends. Parts of SEQ including 
the Gold Coast and Toowoomba were affected by drought 
during the latter part of this period, but most of the region was 
not subject to water restrictions until 2006. Between 1993–94 
and 2000–01 consumption of water by Brisbane, Gold Coast 
and Ipswich cities was relatively stable at around 320 000 
ML/year (Queensland Government 2003). 

 Figure 9.11 shows residential end uses of mains water on 
a per capita basis for the major urban centres in Australia. 
The data are estimates and have been compiled from water 
usage data published by the Water Services Association of 
Australia (WSAA 2005b) and public documents produced 
by water utilities. The  gure highlights the substantial 
variation in per capita water use across Australian cities. 
This is primarily to the result of differences in outdoor use. 

Figure 9.8  Water use in South East Queensland. 
Total consumption is 288 778 ML. 
Source: Qld Water Commission; Mark Askins, pers. com.
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Water reuse
Collectively around 19 000 ML/year of water was reused in 
SEQ each year between 2003 and 2005. Gold Coast City, 
Brisbane City and Caboolture Shire account for around 
15 000 ML of this total (Figure 9.12). Reuse to date has 
been primarily for irrigation of golf courses, turf farms 
and other rural industries. A re  nery in Brisbane is a 
major user of recycled water, which offsets the need for 
potable supplies. While data are not readily available for 
all councils in SEQ, water recycled by Brisbane City Council 
and Gold Coast City Council has increased from 5000 ML in 
1998–99 to 13 000 ML in 2004–05 (WSAA 2005b).

Population growth
The South East Queensland Regional Plan predicts that 
SEQ’s population will rise from 2.7 million to 3.7 million 
in the period 2006 to 2026 (DLGPSR 2005). At this rate of 
growth, 20 000 new residences will be required each year, 
adding to the demand for water.

Figure 9.11  Residential water use for four Australian city 
systems in 2005*
*Note: end use breakdown uses WSAA data for 2005 multiplied 
by the most recent reported end use percentage breakdown of 
water use for that city. 
Sources: WSAA 2005b; Brisbane Water undated; City 
West Water 2007; Gold Coast Water 2005; Lovering et al. 
2006; Roberts 2005; South East Water undated; Water 
Corporation 2001.
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Response 
Planning
The Queensland Government assumes primary 
responsibility for planning for water: the SEQ Regional Plan 
(DLGPSR 2005), South East Queensland Regional Water 
Supply Strategy (Qld Government 2006), Queensland 
Water Plan (Qld Government 2005a), and the Water Act 
2000 are key documents. Local governments support 
these processes and contribute to demand management 
through operation of their assets and customer programs. 
Local government agencies such as Brisbane City Council, 
Gold Coast City Council and many smaller councils and 
SunWater are registered as Water Service Providers by 
the Department of Natural Resources and Water. The SEQ 
Water Corporation is the major bulk water supplier. In May 
2006 the Queensland Water Commission was established 
to provide and oversee water security options. It is also 
charged with  nalisation and implementation of the South 
East Queensland Regional Water Supply Strategy (Qld 
Government 2006).

The SEQ Regional Plan (DLGPSR 2005) outlines the 
future urban and rural growth and land use planning 
for the region. This plan, together with the associated 
Infrastructure Plan, aims to establish a number of 
principles for future water management including more 
ef  cient use, diversi  ed supplies, and sustainable and 
equitable regional planning and water delivery.

The SEQ Regional Water Supply Strategy (SEQRWSS) was 
initiated in 2000 and outlines the proposed works and 
strategies to support the water component of the Regional 
Plan. Though current use is around 450 000 ML/year, an 
additional 300 000 ML/year of supply has been identi  ed 
as being required by 2050. In the short term (by 2016) 
additional supply is anticipated to be sourced from the 
proposed new Wyaralong Dam and Traveston Dam (21 000 
and 70 000 ML/year respectively); a desalination plant at 
Tugun (45 000 ML/year); recycling in the western corridor 
(30 000 ML/year); raising and water harvesting to Hinze 
Dam (16 000 ML/year); and other small projects totalling 
a further 38 000 ML/year. In the longer term, raising of 
Borumba Dam operating with Stage 2 of Traveston Dam 
is anticipated to deliver a further 150 000 ML/year. Water 
trading in the Mary, Moreton and Logan river systems and 
potential provision of recycled waters are anticipated to 
meet regional rural water needs. The SEQRWSS is currently 
being  nalised (DNRMW 2006a).

The Queensland Water Plan (2005–2010) establishes 
seven strategies to be delivered by 2010, including 
securing water for the environment, planning for the future, 
smarter use, pricing for sustainability, protecting water 
quality, compliance with the Water Act 2000 and investing 
in science and technology (QG 2005).

The Water Act 2000 requires the preparation of water 
resource plans—and where necessary, resource operations 
plans—which ensure that water is equitably managed to 
preserve our quality of life and our aquatic ecosystems. 
A water resource plan describes the government’s 
aims of meeting a catchment’s social, economic and 
environmental needs, while a resource operations plan 
explains how water resources will be managed from day 
to day to meet these objectives. The environmental  ow 
objectives incorporated in this Act aim to protect the 
health of natural ecosystems from future projects under 
the plan. The objectives attempt to minimise change to 
natural  ow conditions.

Strategy implementation
Prolonged drought has recently necessitated fast-tracking 
of many measures and consideration of new approaches. 
These include the Western Corridor Water Recycling Project 
(WCWRP), which will be the  rst planned indirect potable 
reuse (IPR) scheme in Australia and one of the largest in 
the world (Gardner and Dennien 2007). The WCWRP will 
take 230 ML/day from six wastewater treatment plants 
and treat this to puri  ed recycled water standards in three 
advanced water treatment plants, then reticulate this 
through 200 km of pipeline for use by two power plants 
and various industries and provide up to 130 ML/day of 
potable water augmentation to Lake Wivenhoe 
(Gardner and Dennien 2007).

Other strategies and initiatives in place to achieve 
reductions in water use in SEQ include mandatory 
restrictions on outdoor water uses; rebates for water-
ef  cient devices (shower roses, dual-  ush toilet suites) 
and rainwater tanks; requirements for water recycling and 
water-ef  cient appliances in new developments; water 
recycling targets; and ‘  t for purpose’ strategies for major 
industrial and commercial users. In addition to state 
strategies, some local governments are also participating 
in the Home WaterWise Service scheme, which is a retro  t 
program. The Department of Natural Resources and Water 
is implementing the Home and Garden WaterWise Rebate 
Scheme, which has been operating in SEQ since July 2006.

Photo: Brisbane City Council
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These approaches also support the SEQRWSS draft potable 
water consumption (unrestricted use) targets of 270 L/
person/day by 2010 and 230 L/person/day (84 KL/person/
year) by 2020 (DNRMW 2006a), a reduction from the 2004 
regional average of 300 L/person/day (AWA 2005). In the 
current drought conditions and under Level 5 restrictions, a 
target of 140 L/person/day (48 KL/person/year) is in place 
until rainfall occurs. Although this target has represented 
a major challenge for SEQ, it was achieved recently. These 
targets should be readily achievable in Brisbane and the 
Gold Coast, where residential use has been less than 
270 L/person/day for most of the past  ve years. However, 
other SEQ areas may  nd these targets harder to achieve.

The Queensland Government has recently agreed to make 
changes to legislation dealing with the installation of 
greywater from domestic systems, as well as industrial 
and commercial reuse, although approval of individual 
greywater treatment systems rests with local councils. 
The use of untreated greywater can have impacts on soils 
and in some circumstances can adversely affect runoff 
water quality. This is largely dependent on management 
and particularly relevant to some soil types which are 
susceptible to structural breakdown.

Future requirements
South East Queensland is poised to move forward from 
its current linear water system to a closed loop system. 
Our current infrastructure is designed to use water once 
(whether this is sourced from mains water, roofwater 
or stormwater) and discharge it. Use of recycled water 
supported by monitoring, management and research will 
ensure continual improvement, management of risks 
and longer-term engagement with the community. In the 
short term it is obviously critically important to continue 
implementation of the SEQRWSS to ensure continuity 
of water supply to SEQ. A range of supporting actions, 
investigation and analysis, along with development of 
relevant policy and legislative frameworks, are necessary 
to support this work.

In the longer term there is a need to prepare for a paradigm 
shift in our management and use of water resources, 
particularly for urban communities. While infrastructure 
plans have been developed rapidly and are being 
implemented, a commensurate shift may also be required 
in our social, governance, economic and information 
systems relating to water. 

In moving to more complex urban water systems it is 
important to further develop performance indicators 
and link these indicators including pressures on, state 
of and responses to the condition of the water cycle. In 
addition, indicators are needed to enable comparison 
of performance across centralised and decentralised 
water servicing options. The use of energy and the 
greenhouse gas emissions associated with the capture, 
treatment, delivery and use of water are an example. 
Life cycle analysis of water supply systems would help 
characterise embedded energy  ows and greenhouse 
emissions associated with different water options such as 

desalination, reuse or rainwater tanks. This could be used 
to develop performance indicators which link water and 
energy. An example would be the volume of water supplied 
per tonne of greenhouse gases emitted.

Ideally, whole of water cycle indicators would examine 
urban water use in the context of local environmental 
conditions. For example, the total water used in SEQ 
could be expressed as a proportion of total environmental 
 ows into Moreton Bay. This would provide powerful 

indicators of the level of in  uence the urban system is 
exerting on natural water  ows. Tracking of virtual water 
movements (water embedded in goods and services used 
in the city including food,  bre and electricity) would help 
understand the total impact of the urban environment on 
surrounding systems.

Coordinated ‘whole of water cycle’ information 
management and reporting would help identify the links 
between water use, wastewater discharge, stormwater 
runoff and environmental quality. In part this is being 
addressed through the National Water Initiative reporting 
framework (WSAA et al. 2007) and the proposed SEQ Water 
Accounting Framework. Mass balances of water and related 
amounts of energy (carbon) and nutrients moving through 
the urban system would also gain context if expressed as a 
proportion of the system as a whole.

At the development and household scale a range 
of innovations are also necessary. A number of 
recommendations are summarised in Diaper et al. (2007). 
These include the need for:

• monitoring of systems to identify performance over time;

• quanti  cation of additional bene  ts and costs of 
alternative systems including their life-cycle costs;

• better understanding of the impact of greywater use on 
soil and water quality;

• development of design criteria for harvesting stormwater 
for use;

• assessment of potential impacts of alternative water 
servicing approaches on infrastructure and development 
of transitioning strategies;

• investigation of alternative funding sources and economic 
incentives or disincentives such as rebates, headworks 
charges or planning obstacles for implementation of 
alternative water servicing approaches;

• review of legislative and planning processes;

• social or behavioural research including the values 
that lead people to consume or conserve water in 
different ways;

• economic analysis of selected water-ef  cient and 
traditional technologies to help evaluate the overall 
merit of new and existing technologies; and

• development of technology guidance frameworks that 
take local conditions into account.

There is also a need to improve coordination 
between planning and research at the regional and 
subdivisional scales.
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Key findings 
• The amount of waste generated in Queensland is 

changing in line with the state’s growing population and 
varying patterns of economic activity. 

• On a per capita basis the amount of household waste 
sent to land  ll is relatively stable, while the amount 
recycled is slowly increasing. 

• Local governments are becoming increasingly active in 
diverting waste from land  ll.

• An increasing number of councils are supplying data 
to the Environmental Protection Agency on their waste 
management activities.

Indicators and 
summary of status

Importance
Queenslanders generate large volumes of waste in the 
course of their daily activities. Households generate 
domestic waste, businesses generate commercial and 
industrial waste, building activity results in the generation 
of construction and demolition waste, and coal-  red power 
stations produce mountains of  y ash.

Some of this waste is recovered via reuse or recycling, and 
the remainder is usually disposed of into land  lls. Material 
that is not recovered is, in effect, a wasted resource and 
may cause environmental harm. Litter, for example, is 
unsightly, and can cause injury to both humans and 
wildlife, contaminate soil and water, or start a bush  re. 

Land  lled waste takes up space, and can result in soil and 
water contamination and the generation of methane. While 
the process of incinerating waste reduces the amount of 
material that is sent to land  ll (in the form of ash), it also 
has the potential to result in the emission of a range of air 
pollutants. There is also the potential for the accidental 
release of waste into the environment while it is being 
transported or held in storage.

Indicator Status of indicator

Solid waste sent to 
land  ll

Queensland councils sent an average of 
2 million tonnes of waste a year to land  ll 
during the period 2002–03 to 2004–05.  [  ]

Solid waste recovered 
or recycled

Queensland councils recycled an average of 
7% of commercial and industrial wastes, 13% 
of domestic wastes, 26% of construction and 
demolition wastes, and 81% of green wastes 
during the period 2002–03 to 2004–05.  [  ]

Per capita trend 
in domestic waste 
recycling 

The amount of domestic waste recycled by 
Queensland councils increased from 42 kg 
per capita to 50 kg per capita during the 
period 2002–03 to 2004–05.  [  ]

Queensland households generate large amounts of waste.
Photo: Laurence Knight
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A key problem with waste is its apparent negative economic 
value. The cost of waste management creates a motive for 
people and businesses to litter or illegally dump waste, 
leading to environmental harm. Consequently, it is important 
that society acts to minimise waste generation and to ensure 
that any waste that is produced is properly managed.

Pressure and condition
Waste generation
In 2004–05, Queensland households generated 
approximately 1.5 million tonnes of domestic waste 
(around 390 kg per capita). In comparison, electrical power 
generators produced well in excess of two million tonnes 
of  y ash, and the construction and demolition industry 
contributed a further 1.5 million tonnes of waste. The 
commercial and industrial and green and organic waste 
streams were of the order of one million tonnes each.

Although the amounts of domestic and green and organic 
wastes reported by local governments increased each year, 
the amounts of commercial and industrial and construction 
and demolition waste have  uctuated (Figure 9.13). 
The increasing trend in domestic waste generation is 
a re  ection of both population growth—Queensland’s 
population grew by 176 000 between 2002–03 and 
2004–05 (ABS 2006)—and domestic consumption patterns. 
In contrast, changes in the volumes of the other waste 
streams re  ect changes in economic activity, including 
housing and industrial developments. 

A total of 1.5 million tonnes of trackable wastes (waste 
substances posing potential threats to the environment) 
was moved in 2005. This  gure includes close to 
60 000 tonnes of clinical and pharmaceutical wastes, 
and over 100 000 tonnes of chemicals (including solvents, 
pesticides and sludges).

The second National Litter Count carried out in May 2006 
found that cigarette butts and plastic items respectively 
made up 52% and 20% of the litter stream by number, 
while paper and plastic products respectively made up 
51% and 27% of the litter stream by volume (McGregor Tan 
Research 2006).

Waste management
In 2004–05, an estimated 1.35 million tonnes, or 341 kg 
per capita, of domestic waste was sent to land  ll in 
Queensland. Approximately 197 000 tonnes of domestic 
waste, or 50 kg per capita, were recycled; this comprised 
13.4% of the domestic waste stream. This represents a 
slight improvement since 2002–03, when 12.2% of the 
domestic waste stream was recycled. 

Paper and glass are the main household materials recycled, 
making up 81% of the waste stream collected by councils in 
2004–05 (Figure 9.14). While paper recycling rates increased 
steadily between 2002–03 and 2004–05, recycling rates 
for glass appear to be more variable, possibly because of 
dif  culties associated with material contamination. 

On a per capita basis, recycling rates for most household 
materials were highest in the more densely populated 
south-east corner of the state. Notable exceptions to 
this trend were aluminium cans (highest rates along the 
tropical coast) and cardboard (very high rates in the Fitzroy 
Statistical Division). 

In the case of secondary resources, there were very low 
rates of recovery for commercial and industrial wastes, 
modest rates of recovery for construction and demolition 
wastes, and high rates of recovery for green and organic 
wastes (Figure 9.15). Between 2002–03 and 2004–05 
recovery rates fell for commercial and industrial wastes, 
 uctuated for construction and demolition wastes, and 

grew strongly for green and organic wastes.

Figure 9.13  Waste streams reported by local governments
Source: EPA 2004, 2006a, 2006b
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Figure 9.14  Recycling rates for household waste materials
Source: EPA 2004, 2006a, 2006b
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Response 
The current approach to solid waste management is guided 
by the 1996 Queensland Waste Management Strategy. 
The focus of this strategy is on managing waste after it 
has been generated rather than minimising the amount 
generated. A targeted stakeholder review of this strategy 
highlighted the need to develop a new strategy incorporating 
waste avoidance and resource recovery activities. 

Safe disposal
The Environmental Protection Agency (EPA) administers 
a waste-tracking system established under the 
Environmental Protection (Waste Management) Regulation 
2000. Since its inception in 2001, the system has tracked 
speci  ed wastes from the points of generation to the 
sites of treatment/disposal, both within Queensland 
and interstate. The implementation of the waste-tracking 
system has contributed to a decrease in illegal waste 
disposal, improved the EPA’s response to waste transport 
accidents, and enhanced the EPA’s knowledge of waste 
movement patterns. 

The industry-run ChemClear program collects unwanted 
agricultural and veterinary chemicals for safe management 
and disposal. It is supported by funds raised by a levy on 
chemical containers and corporate contributions. 
At 31 December 2005, a total of 23 383 litres of chemicals 
had been registered for collection.

Rates of recovery for green and organic wastes were high 
across much of the state. Unlike most household materials that 
have to be transported to large centres for processing, green 
and organic wastes can be recycled locally, and are therefore 
recovered in many smaller and less accessible centres.

Figure 9.15  Proportion of resource streams recovered by 
local governments
Source: EPA 2004, 2006a, 2006b
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A number of local governments have used the national 
‘Don’t Waste Australia’ campaign sponsored by the 
Beverage Industry Environmental Council to develop their 
own litter management strategies. Among other things, 
these strategies aim to reduce litter generation by changing 
community attitudes towards waste management.

Recycling and reuse
The number of local governments reporting the collection 
of household waste materials for recycling increased from 
63 councils in 2002–03 to 84 councils (responsible for 
96.5% of the state’s population) in 2004–05. Of those 
84 councils, 94% provided drop-off collection points, 
while 61% provided kerbside collections (typically via 
wheeled garbage bins).

The industry-run drumMUSTER program collected close to 
260 000 used agricultural and veterinary chemical containers 
for recycling, diverting 314 tonnes from land  ll in 2005.

The EPA has developed an approval process for the bene  cial 
use of regulated waste materials. Seven applications for 
bene  cial waste use were made under Part 6A of the Waste 
Regulation between November 2002 and October 2005. 
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A drop-off collection point at a council land  ll
Photo: Laurence Knight

Local governments are working to reduce litter in public places.
Photo: Laurence Knight
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Key findings 
• Public awareness of and concern about chemicals in the 

environment have increased signi  cantly over recent 
years and there is an expectation that governments will 
introduce measures to reduce and manage the chemical 
burden in the environment.

• Governments have started undertaking steps to assess 
the risks associated with environmental chemicals and 
are keen to put in place measures to deal with them.

• The number of facilities reporting to the National Pollutant 
Inventory on their emissions is steadily increasing.

Indicators and 
summary of status

Importance 
Anthropogenic activity results in the emission of chemicals 
to air, land and water. Chemicals can be released to the 
environment as a result of their manufacture, processing 
and use. Chemicals can  nd their way into garden soil, 
food products, groundwater basins, creeks and rivers 
through atmospheric deposition, stormwater runoff, 
wastewater discharges and application to food crops and 
animal feed. For example, endocrine disrupting chemicals 
or compounds (EDCs)  nd their way into the environment 
through human use and production followed by disposal 
or release into soil, air and water.

Globally, the concentration and mass load of pollutants 
are increasing as a result of increasing population and 
industrialisation. Although developed countries have 
reduced emissions in recent years, pollutant emissions 
in developing countries are increasing (UNEP 2002). 

Indicator Status of indicator

Government actions to 
assess environmental 
chemical burden and 
undertaking of risk 
mitigation measures

•  Rati  cation of the Stockholm Convention 
2004 to eliminate the production and 
environmental release of 12 persistent 
organic pollutants.  [  ]

•  National Dioxins Program—
National Action Plan (2005).  [  ]

•  National Framework for Chemical 
Environmental Management to improve 
the environmental risk management of 
chemicals in Australia.  [  ]

•  National Pollutant Inventory—
nationwide, publicly accessible inventory 
of substance emissions in Australia.  [  ]

Number of facilities 
reporting to the National 
Pollutant Inventory

Currently, 1022 Queensland industries 
are reporting to the National Pollutant 
Inventory.  [  ]
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Marchi (1997) notes that pollution issues are not as 
obvious as they once were. Obvious concerns, such as 
black smoke and foul odours, have been replaced by 
invisible toxic pollutants, acid rain, climate change and 
depletion of the ozone layer. In Australia, the change 
is even more pronounced, a signi  cant portion of the 
population having moved ‘from crowded, polluted 
and unhealthy environments to a land of wide spaces, 
sunshine and pristine environment’ (Rae 2003). 
The more complex pollution issues are generally less 
well understood by the population and increased public 
understanding and awareness are needed to bring about 
change (Marchi 1997). 

Humans can be exposed to chemicals through the food 
they eat, the air they breathe, and the water they drink and 
bathe in. Chemicals often coat the surface of dust particles, 
which people handle or inhale. People are also exposed to 
hundreds of chemicals in everyday products they use.

Environmental chemicals—for example, metals, 
organochlorine and organophosphorous pesticides, 
herbicides, dioxins, phytoestrogens, phthalates, cadmium, 
lead, mercury, polycyclic aromatic hydrocarbons (PAHs), 
polychlorinated biphenyls (PCBs) and endocrine disrupting 
chemicals (EDCs)—can have signi  cant impacts on 
the environment.

Reducing the environmental release of chemicals through 
source reduction and other practices that reduce creation 
of pollution is a topical issue. The use of pesticides 
can have signi  cant economic and other bene  ts, but 
pesticides also cause concerns for human health and the 
environment. They contain one or more biologically active 
substances that can also harm non-target organisms. 
Controlling the environmental risks of chemicals involves 
obtaining information on the effects of chemicals, and 
then assessing and reducing the related risks.

Pressure and condition
Stresses on ecosystems and humans have many important 
sources, including chemicals. The past 50 years have seen 
the introduction of many new chemicals. Many have stood 
the test of time and their bene  ts have been shown to 
outweigh their environmental risks. For some, however, 
signi  cant adverse environmental effects have emerged. 
Researchers are studying the effects of chemicals on entire 
ecosystems, and long-term, multigenerational effects on 
fertility, reproductive quality and hormonal functions. 
Of major interest will be chemicals with the potential to be 
persistent, toxic and bioaccumulative.

In developed countries and in some developing countries, 
community involvement is seen as a useful mechanism 
in reducing pollutant emissions (Dasgupta et al. 2002; 
Gunningham et al. 2004). Pollutant Release and Transfer 
Registers (PRTRs) have been established in many countries 
using Community Right-to-Know (CRTK) legislation 
(OECD 1996). CRTK refers to requiring industry ‘to provide 
information to the public and, in particular, to the local 
community, concerning the dangers presented by on-site 
chemical hazards or industrial waste that may be released 
into the environment as a result of industrial processes’ 
(Gunningham 1995). 

In Australia, a PRTR called the National Pollutant Inventory 
(NPI) was introduced in 1998; it has released eight years 
of pollutant emissions data (DEH 2007). Two kinds of 
information are collected: Facility Emissions Data (FED) 
and Aggregated Emission Data (AED). Facility Emissions 
Data are collected on an annual basis (usually  nancial 
year) from facilities that exceed reporting thresholds. 
Aggregated Emission Data include emissions from sources 
other than facilities that exceed thresholds. These include 
smaller facilities (below threshold), transport, agricultural 
and domestic sources. Aggregated Emission Data are 
collected from a variety of data sources that are updated 
intermittently, and are therefore not particularly suitable 
for preparing trend data. 

Facility Emissions Data are useful for establishing a baseline 
for chemicals being emitted to the environment from facilities 
and assessing whether reduction programs targeted at such 
facilities are effective. Figures 9.16 to 9.20 show emissions 
from facilities in Queensland for a variety of chemicals over 
a four-year period. These graphs give a limited indication 
of trends in the release of chemicals from facilities to the 
environment. Over the period 2002–03 to 2005–06 toxic 
metal emissions for cadmium and chromium VI decreased 
initially and then trended upwards. For lead, emissions 
initially declined and then  remained relatively static. 
Mercury showed a slight downwards trend over the four 
years. Emissions of organic chemicals (benzene, polycyclic 
aromatic hydrocarbons, toluene, xylenes and total volatile 
organic compounds) were variable, although the overall 
trend appeared to be neutral. Emissions from fuel-burning 
chemicals (carbon monoxide, oxides of nitrogen and sulfur 
dioxide) appeared to have a slight upward trend. Further 
information and emissions data are available at the NPI 
website, <www.npi.gov.au>. Photo: Laurence Knight
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Figure 9.16  Toxic metal emissions—cadmium, chromium VI and mercury
Source: EPA 
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Figure 9.17  Toxic metal emissions—lead
Source: EPA
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Figure 9.18  Organic chemical emissions—toluene, xylenes, benzene and polycyclic aromatic hydrocarbons
Source: EPA
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Figure 9.19  Organic chemical emissions—total volatile organic compounds
Source: EPA
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Response
Stockholm Convention
The Stockholm Convention on Persistent Organic Pollutants 
(POPs) commits governments to reducing or, where feasible, 
eliminating the production and environmental release of 
12 persistent organic pollutants (Aldrin, Chlordane, DDT, 
Dieldrin, Endrin, Heptachlor, Mirex, Toxaphene, Polychlorinated 
Biphenyls, Hexachlorobenzene, Dioxins and Furans).

Australia rati  ed the Stockholm Convention in 2004 and 
has developed the National Plan of Implementation. The 
measures outlined in this plan will signi  cantly reduce the 
potential for any environmental harm posed by chemicals 
listed in the Stockholm Convention.

Rotterdam Convention
The objective of the Rotterdam Convention on the Prior 
Informed Consent (PIC) Procedure for Certain Hazardous 
Chemicals and Pesticides in International Trade is to promote 
shared responsibility and cooperative efforts among parties 
in the international trade of certain hazardous chemicals in 
order to protect human health and the environment from 
potential harm and to contribute to their environmentally 
sound use by facilitating information exchange about their 
characteristics, by providing for a national decision-making 
process on their import and export, and by disseminating 
these decisions to parties to the Convention. Australia rati  ed 
the Rotterdam Convention in 2004.

Figure 9.20  Major fuel-burning chemical emissions—sulfur dioxide, oxides of nitrogen, particulate matter <10 μm and 
carbon monoxide
Source: EPA
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National Dioxins Program
The Australian Government established the National 
Dioxins Program (NDP) in 2001 to improve knowledge 
about dioxins in this country. The program aimed to 
determine dioxin levels, assess the risks to Australians and 
the environment, and consider appropriate management 
actions. The NDP has focused on the 29 most toxic of these 
compounds, which are recognised internationally as being 
harmful to humans and the environment. The National 
Action Plan to deal with issues related to dioxins was 
adopted in 2005.

National Framework for 
Chemical Environmental 
Management
The Environment Protection and Heritage Council (EPHC) 
Chemicals Working Group has developed a set of proposed 
reforms under the National Framework for Chemical 
Environmental Management (NChEM) to improve the 
environmental risk management of chemicals used in 
Australia. The proposed NChEM reforms outline speci  c 
activities that will be required for chemicals management 
under a set of four linked action areas:

• strengthening environmental risk assessment—
better consideration of environmental impacts in 
national chemicals assessments;

• streamlining environmental controls—nationally agreed 
actions to control risks to the environment from 
high-risk chemicals across all states and territories;

• informing decisions—improving the capture of chemical 
impact information so that it is used effectively to inform 
decision making on chemicals; and

• prioritising action—strategic consideration of 
priority and emerging chemical issues affecting 
the environment.

It is anticipated that the NChEM will be implemented 
following an intergovernmental agreement in 2007–08. 
Implementation of the NChEM in Queensland will 
signi  cantly reduce the environmental implications 
of chemicals. 

National Pollutant Inventory
The National Pollutant Inventory (NPI) is the only 
nationwide, publicly accessible inventory of substance 
emissions in Australia.  

By visiting <www.npi.gov.au>, the community, government 
and industry can explore a key source of information about 
pollution in Australia. The NPI program was established in 
1998 to collect and collate the nation’s emissions data. 
It is a cooperative effort by the Australian, state and 
territory governments to help create a cleaner and 
healthier environment (DEH 2007). Currently, 1022 
Queensland industries are reporting to the NPI.
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Key findings 
Environmental quality

• Queensland’s terrestrial protected area increased 
to 8 266 013 hectares, or 4.8% of the state, 
in December 2006.

• The protected estate in the South East Queensland 
region is approximately 347 000 hectares and comprises 
about 15.5% of the region.

• During the period 2003–06, 36 643 noise complaints 
were recorded.

• Since January 2004 $79.5 million worth of funding has 
been made available for the development of sport and 
recreation programs in Queensland.

• Since 2004, 113 various local government development 
programs for planning of sport, recreation and open 
space initiatives have been undertaken. 

Neighbourhood amenity

• Thirty-three per cent of Queensland households are 
currently renting their dwelling from a private landlord.

• The proportion of very low- and low-income households 
currently in housing stress in Queensland is 34%.

• Almost 62% of Queensland households currently own or 
are purchasing a home.

• In 2006, 55.9% of median income went towards the 
weekly purchase of the Queensland home; 
this represented an 18% increase in three years.

• In 2006 a 1.1% reduction in the construction of new 
homes re  ected the lack of affordable housing.

Individual wellbeing

• Only 76% of Queenslanders in the most 
socioeconomically disadvantaged group rate their 
health as excellent, very good or good, compared 
with 82% in the least disadvantaged group.

• In 2004 life expectancy at birth was approximately 
78 years for Queensland males and 83 years for 
Queensland females. 

• The life expectancy of Aboriginal and Torres Strait 
Islander males is 22.5 years lower than that of other 
Queenslanders; Aboriginal and Torres Strait Islander 
females have a life expectancy 24.6 years lower than 
that of other Queenslanders.

• In Queensland about one-  fth of the total death 
and disability burden is the result of socioeconomic 
inequality.

• Queensland’s Aboriginal and Torres Strait Islander infant 
mortality rate is double that of other infants.

• Poor nutrition is estimated to cause 16% of the burden 
of disease in Queensland, about twice that caused 
by smoking.

• In general 94.2% of Queenslanders felt safe when at 
home alone during the day in 2006.

• In 2001, 197 000 Queenslanders were considered to be 
socioeconomically disadvantaged. 
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Indicators and 
summary of status

Importance 
Newton (2006) de  nes the performance of human 
settlements in three key areas: environmental quality, 
neighbourhood amenity and individual wellbeing. The 
Economist Intelligence Unit assesses living conditions in 
127 cities around the world by rating liveability through 
40 indicators grouped into  ve categories: stability, 
health care, culture and environment, education, and 
infrastructure. These factors, however, do not equate to 
sustainability as measured through ecological footprints, 
although both are related (see Chapter 2, Sustainability).

Emerging issues such as climate change, water supply, 
housing affordability, rising oil prices, mobility and open 
space are some of the factors that affect quality of life. 
Maintaining and improving liveability for current and 
future generations will require ‘sustainable development’, 
to assist with meeting the needs of the present without 
compromising the ability of future generations to meet 
their own needs. 

Environmental quality
The quality of the environment is closely linked to 
liveability; factors such as air quality, pollution, 
ecosystem health, water quality, noise and land use 
all affect a person’s quality of life. Liveability can be 
enhanced, especially in urban areas, through the 
protection of green space for environmental and 
recreational purposes. Climate change effects including 
drought, heatwaves, rainfall variability, sea level rise and 
depleted water resources will have implications for future 
wellbeing and environmental quality.

Neighbourhood amenity
Newton (2006) suggests that a range of housing designs, 
subdivisions and infrastructure planning factors need 
to be considered in successfully creating liveable and 
sustainable communities. The development of energy-
ef  cient dwellings, construction of water-smart housing 
and sustainable residential development are key factors 
in achieving liveable and sustainable communities.

Changing population and settlement patterns, including 
the growing proportion of older people and single-person 
households, mean that demands for housing types in 
particular locations are changing. 

Housing affordability has a signi  cant impact on liveability, 
especially in high-growth areas such as inner-city, near-
city and coastal centres. Many families and individuals 
struggle to meet rent or mortgage payments and also cover 
costs associated with a reasonable standard of living. 
Rural and remote areas including Indigenous and mining 
communities are showing evidence of a lack of affordable 
housing supply to meet increasing demand. 

Social capital is a measure of people’s interaction and 
participation with one another in homes, workplaces, 
neighbourhoods, local associations and a range of formal 
and informal meeting places. This interaction assists in 
building the wellbeing of a community (ABS 2004b). 

In all communities, including remote, rural and urban, 
the ability to travel to places of employment, health 
services and recreation with ease is an important factor 
in assessing liveability. Other factors such as urban road 
congestion and increased journey times all in  uence an 
individual’s sense of wellbeing. Well-integrated, frequent 
and reliable public transport networks assist in minimising 
urban road congestion. As the global demand for oil 
increases and supply decreases, with experts predicting 
that oil production is likely to peak some time in the next 
10 years, the future cost of oil is likely to increase pressure 
on mobility and accessibility issues in the community. 

Indicator Status of indicator

Environmental quality

  Proportion of land 
conserved

The amount of terrestrial protected land 
conserved has increased by 0.9%.

  Number of noise 
complaints

The number of environmental noise 
complaints increased in 2005–06.

  Urban green space Since 2003 increased funding has been 
available to support open space, sport 
and recreation opportunities throughout 
Queensland. 

   Distribution of open 
space, sport and 
recreation projects

The number of local government 
development programs across Queensland 
to support open space and sport and 
recreation activities has increased.

Neighbourhood amenity

  House price:
income ratio

In 2006 55.9% of median income went 
towards the purchase of a home—this 
represented an 18% increase in three years.

  Changes in community 
renewal areas

Zone residents in the community renewal 
areas believe their quality of life will 
improve over the next two years.

Individual wellbeing

  Life expectancy Overall people’s life expectancy is 
increasing; however, Indigenous persons’ 
life expectancy is signi  cantly lower than 
that of non-Indigenous persons.

  Disparity in Indigenous 
and non-Indigenous 
health status

The disparity between the Indigenous and 
non-Indigenous community in health-
related issues is signi  cant and is a matter 
for concern.

  Urban socioeconomic 
inequality

The number of socioeconomically 
disadvantaged Queenslanders increased 
between 1996 and 2001. More recent 
qualitative information to measure the 
recent trend of socioeconomic inequality 
in Queensland is not available.

  Community attitudes 
and action

In general the Queensland community 
rates quality of life and health as good.
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Individual wellbeing
Wellbeing depends on all the factors that interact within a 
culture and can be seen as a state of health or suf  ciency 
in all aspects of life. At the individual level this includes 
the physical, emotional, psychological and spiritual 
aspects of life (ABS 2001b).

Income and employment are important components of a good 
quality of life. Their lack can be barriers to acquiring adequate 
housing, improved health, education and social interaction 
through participation in sport and recreation activities. 

Personal safety is another aspect of an individual’s 
quality of life. The protection of life and property and the 
preservation of peace and safety are key attributes of 
individual rights. 

Pressure and condition
The pressure and condition component of this report 
focuses on a range of indicators from the previous reporting 
period to assist in determining Queensland’s liveability. 

Environmental quality
In 1999, 3.9% of Queensland’s terrestrial area was 
protected; in 2002 this rose to 4.1%; and it increased 
to 4.8%, or 8 266 013 ha, in December 2006. Publicly 
accessible open space caters for a range of community 
and environmental needs, including preserving rural and 
scenic landscapes, preserving biodiversity, providing 
outdoor recreation, and maintaining air, water and habitat 
quality. The majority of outdoor recreation activities take 
place within state lands and waters—national parks, 
state forests, beaches, regional parks, regional trails, 
water reservoirs and reserves, as well as land acquired 
for regional open space. The terrestrial protected estate 
in South East Queensland is currently about 347 000 ha, 
comprising about 15.5% of the region; this represents a 
1.5% increase since 1995.

The pollution associated with excessive noise from transport, 
industry and residential activities can have a signi  cant 
impact on people’s quality of life. In urban areas road traf  c 
noise caused by trucks and cars is the major source of 
environmental noise. As housing densities increase, without 
planning for noise mitigation, the unwanted sound from 
neighbours may have a growing impact on community health 
and wellbeing. Environmental noise can cause physical 
symptoms such as headaches and loss of sleep, but most 
complaints arise from general annoyance. 

Constant exposure to unacceptable levels of noise can 
have cumulative effects on people’s health and wellbeing. 
The number of noise complaints recorded by the EPA has 
declined since 1999–2000, while the number of noise 
complaints recorded by local government authorities has 
increased (Figure 9.21). 

Neighbourhood amenity
The Queensland Business Review (2007) reported that, 
despite solid population growth and high levels of housing 
demand, fewer homes are being built than are needed. The 
latest ABS  gures show that the number of new housing 
constructions in Queensland had fallen by 1.1% in 2006; 
this reduction re  ects the lack of affordable supply.

At present 33% of Queensland households are currently 
in dwellings rented from a private landlord. Population 
growth and development activity have caused rent 
increases, particularly in the past two years. Low-income 
households will face pressure to move from areas where 
they have established networks and services in search 
of lower rent. The Department of Housing considers that 
rents exceeding 30% of gross income are unaffordable to 
low-income households; those who exceed this rate are 
considered to be in ‘housing stress’. The percentage of very 
low- and low-income households currently experiencing 
housing stress in Queensland is 34%.

The most popular form of housing tenure in Australia for 
many years has been home ownership and residential 
property accounts for two-thirds of household wealth 
in this country. Almost 62% of Queensland households 
currently own or are purchasing a home, and the pressure 
of increasing land values and house prices may become 
barriers to future home ownership. In 2006 the percentage 
of the median weekly income going towards the purchase 
of a Queensland home was 55.9%; this represented an 
increase of 18% since 2003 (Table 9.16).

Figure 9.21  Number of noise complaints to EPA and local 
governments, 1999–2000 to 2005–06
Source: EPA
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Individual wellbeing
Queensland Health (2004) reported that only 76% 
of Queenslanders in the most socioeconomically 
disadvantaged group rate their health as excellent, 
very good or good, compared with 82% in the least 
disadvantaged group. Current trends in community safety 
reveal that in general 94.2% of Queenslanders felt safe 
when at home alone during the day in 2006 (QPS 2006). 
People living in remote areas of Queensland report higher 
satisfaction with life, particularly in terms of safety and 
feeling part of the community, and are more willing to help 
one another than those living in urban and rural areas 
(Queensland Health 2004).

Life expectancy at birth has risen to approximately 78 years 
for Queensland males and 83 years for Queensland females 
(ABS 2006a). Physical inactivity is believed to be responsible 
for about 7% of the total burden of disease in Australia. 

Good health is a vital component of an individual’s overall 
quality of life. In Queensland, cancers cause the largest 
disease burden, followed by cardiovascular disease and 
mental disorders. 

Overweight and obesity are major causes of ill health and 
death in Queensland and are closely related to lack of 
physical activity and diet. Poor nutrition is estimated to 
cause 16% of the burden of disease in Queensland, about 
twice that of smoking (Queensland Health 2006). People in 
the most socioeconomically disadvantaged areas are more 
likely to be overweight or obese and physically inactive.

About one in eight people, or 13% of the population, report 
long-term mental health or behavioural problems and 
suicide remains a problem. About 500 people suicide each 
year; of these, 81% are male (Queensland Health 2006).

Of particular concern is the disparity between the health 
status of Indigenous Queenslanders and that of the 
non-Indigenous population. Some of the major pressures 
leading to this disparity are inadequate housing, smoking, 
lack of education and unemployment. Flow-on effects 
resulting from these pressures include respiratory illness, 
obesity, diabetes and heart disease (Figure 9.22).

Aboriginal and Torres Strait Islander men have a 
life expectancy 22.5 years lower than that of other 
Queenslanders, while that of Aboriginal and Torres Strait 
Islander women is 24.6 years lower than that of other 
Queenslanders. The Aboriginal and Torres Strait Islander 
infant mortality rate is double that of other infants 
(Queensland Health 2006). In general, the health of the 
Indigenous population is poorer than that of the non-
Indigenous population. Queensland Health (2006) reports 
that one-  fth of the total death and disability burden 
is due to socioeconomic inequality. People in areas of 
socioeconomic disadvantage have about 50% higher rates 
of avoidable deaths and hospitalisation. 

Liveability components such as low income, low 
educational attainment, high unemployment and unskilled 
occupations provide an indication of those geographical 
areas experiencing socioeconomic disadvantage. 
The Australian Bureau of Statistics developed the Index 
of Relative Socio-Economic Disadvantage (IRSD) scores 
as a means of measuring disadvantage; this includes 
a Socio-Economic Index for Areas (SEIFA) to re  ect 
the socioeconomic disadvantage related to speci  c 
geographical locations. 

Uniting Care (2006) found the average IRSD score for 
Statistical Local Areas (SLAs) in Queensland to be 996; 
10% of Queensland SLAs have a score below 921. 
A low IRSD score occurs on the index when a speci  c 
geographical area has many low-income families and 
people with little training who are unemployed or in 
unskilled occupations. 

Year Median 
house 

price ($)

Weekly 
purchase 
cost ($)

Median 
household 
income ($)

Purchase 
cost as % 
of income

2000 144 250 241 702 34.3

2001 147 000 224 738 30.4

2002 167 000 247 753 32.8

2003 200 000 290 766 37.9

2004 255 000 389 823 47.3

2005 280 000 445 862 51.6

2006 310 000 500 894 55.9

Table 9.16  House price and household income 

Figure 9.22  Variations in health among Indigenous and 
non-Indigenous Queenslanders 
Source: EPA; ABS 2004a
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In 1996, 153 600 Queensland people were considered 
to be relatively disadvantaged. This number increased 
to 197 000 people in 2001. Table 9.17 ranks the 30 
Queensland Statistical Local Areas experiencing the 
greatest relative disadvantage. 

Response 
Environmental quality
The South East Queensland Regional Plan seeks to provide 
a high-quality and accessible regional open space network. 
Policies that identify and develop publicly accessible open 
space involve community, landowners and other stakeholders 
in developing and managing a regional open space network. 

Publicly accessible regional open space will be developed 
and managed in consultation with Traditional Owners, 
interested community members, groups and industry 
bodies, private landowners, local government, and 
relevant state and land management agencies. 

Acoustical environmental values are being enhanced or 
protected under the Environmental Protection (Noise) 
Policy 1997 to improve the wellbeing of the community, 
including ensuring an individual’s opportunity to have 
sleep, relaxation and conversation without unreasonable 
interference from intrusive noise. 

Neighbourhood amenity
The Department of Housing is developing a range of 
initiatives aimed at supporting the supply of affordable 
housing by the private and not-for-pro  t sectors. 
Initiatives already introduced include a resource kit that 
acknowledges the important role local governments 
play in improving opportunities for these sectors and 
in supporting the supply of affordable housing. The 
department also worked with the Department of Local 
Government, Planning, Sport and Recreation to prepare 
a State Planning Policy and supporting Guideline for 
Housing and Residential Development, which encourages 
the supply of a range of housing forms to meet the diverse 
housing needs of Queensland communities. 

The Department of Housing has recently developed a 
conceptual model, Queensland Home-link, to stimulate 
the supply of affordable housing in Queensland. It has 
been developed in conjunction with the Queensland 
Treasury Corporation using inputs relative to the 
Queensland market. The model is designed to deliver 
a new supply of affordable residential private rental 
properties for low-income households. The Queensland 
Government’s proposal involves all levels of government 
and is contingent on agreement from the Commonwealth 
Government to participate in and fund this concept.

Other tools and services available include guidelines 
on the design, development, delivery and management 
of affordable housing, and a brokerage service to assist 
private and not-for-pro  t sectors with proposals for 
affordable housing. The department also monitors and 
responds to the closure of private residential services and 
caravan parks that supply affordable housing.

The Housing Affordability Strategy will ensure that the 
State’s land and housing is on the market quickly and at 
the lowest cost, by signi  cantly reducing the timelines and 
associated holding costs of bringing new land to market. 
The government will improve the ef  ciency of the planning 
and development system, increase the supply of new land, 

SLA Population IRSD

Aurukun (S) 999 472.08

Mornington (S) 845 595.44

Hinchinbrook (S)—Palm Island 2 098 709.28

Inala 12 420 718.16

Wacol 3 017 746.88

Torres (S) 8 372 772.80

Burke (S) 2 143 776.64

Woodridge 17 967 797.36

Eagleby 8 381 811.68

Kingston 12 459 817.60

Garbutt 2 278 832.24

Mount Morgan (S) 2 776 843.44

Darra-Sumner 3 698 851.12

Acacia Ridge 6 639 865.92

Waterford West 5 356 866.80

Cook (S) (excl. Weipa) 5 819 867.44

Cairns (C)—Pt B 6 775 871.52

Richlands 862 875.04

Vincent 2 642 875.60

Marsden 17 573 876.24

Beenleigh 7 698 879.20

Caboolture (S)—Central 16 519 881.20

Loganlea 7 182 881.52

Carpentaria (S) 3 589 882.24

Archer  eld 586 886.16

Tiaro (S) 4 467 886.24

Murgon (S) 4 572 886.40

Deception Bay 16 741 893.76

Herberton (S) 5 110 894.64

Zillmere 7 509 900.40

Source: ABS 2001a

Table 9.17  Queensland’s most disadvantaged Statistical 
Local Areas

Photo: Mark Cushing
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make better use of existing urban land and simplify and 
make infrastructure charging clearer and more transparent.

Community Renewal is a Department of Housing initiative 
that provides a coordinated approach to the delivery 
of a range of services and physical improvements in 
communities experiencing socioeconomic disadvantage. 
Established in 1998, Community Renewal works in 
partnership with local, state and federal governments, 
business, residents and the community to  nd new 
solutions to the community’s key problems. 

The program focuses on 10 communities that were 
identi  ed in collaboration with Queensland Treasury’s 
Of  ce of Economic and Statistical Research using a range 
of social and economic indicators. These renewal zones 
include fringe urban areas in Brisbane, Townsville and 
Cairns, and one remote Aboriginal community. Projects 
delivered in the selected communities are diverse and 
respond to a range of locally identi  ed priorities such 
as stronger families, community safety, education and 
skills, economic development, access to jobs, health and 
wellbeing, community infrastructure, culture and identity, 
and access to local services.

The program evaluates the success of funded projects by 
tracking the outcomes achieved through these projects, 
which aim to increase community wellbeing and liveability. 
One of these evaluations, the Community Life Survey, 
involved surveying a sample of residents in every zone and 
comparing results to a Queensland benchmark. The survey 
conducted in February 2007 found that in these renewal 
zones, 35% of residents are ‘very satis  ed’ with their 
neighbourhood as a place to live compared to 58% across the 
Queensland benchmark, and 48% of residents in the zones 
claim they are ‘satis  ed’ with their neighbourhood, compared 
to the Queensland benchmark of 35%. Zone residents are 
more optimistic, 38% of them believing that their quality of 
life will improve in the next two years, compared to only 
23% in the general Queensland population.

Individual wellbeing
Queensland Health is committed to protecting health, 
preventing disease, illness and injury, and promoting health 
and wellbeing through efforts focused on communicable 
diseases; drugs, alcohol and tobacco; food and nutrition; 
a healthy and safe environment; and physical activity.

The Queensland Government is working towards 
transforming the public health system by committing 
$6.367 billion in just over  ve years to 2010–11. This will 
help to promote healthy lifestyles to prevent or reduce 
illness, to identify disease earlier, and to better manage 
existing conditions. The Queensland Strategy for Chronic 
Disease 2005–2015 has been developed in partnership with 
a broad range of service providers and other stakeholders. 
This strategy helps prevent chronic disease by reducing risk 
factors such as smoking, poor diet, lack of physical activity 
and alcohol misuse. 

The Australian Better Health Initiative also represents a 
collaborative approach by the Australian Government and 
states and territories to target priority areas for actions that 
aim to shift the focus of the health care system towards 

promoting good health and reducing the burden of chronic 
disease. The Australian Government will contribute 
$250 million and the states and territories will provide 
$250 million over the next four years. Queensland Health will 
contribute $48.25 million over the four years from 2006–07.

The Queensland Government Implementation Plan for the 
National Strategic Framework for Aboriginal and Torres 
Strait Islander Health is focusing on providing quality 
health outcomes in Indigenous communities. The  ve key 
priorities of this plan in Queensland are:

• strengthening responses for prevention and early 
intervention in chronic disease;

• supporting healthy and safe children, young people and 
families;

• strengthening responses to alcohol and substance misuse;

• improving environmental health; and

• improving data, research and evidence.

The Queensland community is increasingly recognising 
the quality-of-life bene  ts associated with participation 
in recreational activities. The Department of Local 
Government, Planning, Sport and Recreation (DLGPSR) is 
working with Queensland’s local governments and other 
organisations to ensure that Queensland’s recreation 
needs are met into the future. DLGPSR provides expertise 
on planning and development of open space, recreation 
and parks. The Local Government Development Program 
and other initiatives have provided increased funding to 
support open space, sport and recreation opportunities 
throughout Queensland (Figure 9.23). 

DLGPSR acknowledges the contribution of sport and active 
recreation to the outcomes sought to improve the lives of 
Indigenous Queenslanders. To guide the department, the 
Active Murri and Ailan People Strategy, supported by the 
department’s Corporate Plan, has been developed aiming 
to improve policy, programs and services delivered to help 
Indigenous people throughout urban, rural and remote 
Queensland to become active. 

Fishing at Miva Creek
Photo: Mark Cushing
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Figure 9.23  Distribution of open space, sport and recreation projects in the Local Government Development Program 2004–06
Source: DLGPSR 2003
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Introduction

The environment—built, natural and social—provides 
the context in which people live. Interactions with the 
environment help shape personal and community identities 
and in  uence the way people live. In a world of rapidly 
changing attitudes and values, it is important for people to 
maintain an understanding of the past and links with it.

‘Natural heritage’ is the term used to describe the physical, 
biological and geological features that have signi  cance 
to the community. Queensland’s natural heritage includes 
places with important scienti  c and conservation values, 
biodiversity, geodiversity, signi  cant ecosystems, indigenous 
species of plants and animals, and natural beauty.

‘Cultural heritage’ is the term used to describe both 
tangible and intangible aspects of the past that determine 
who we are today. It includes places that we value for 
their association with our own past and the history of 
our communities. Our cultural heritage includes objects, 
artefacts, documentary records and works of art, and 
incorporates our religious beliefs, folklore, memories, 
ideas, skills and practices. Cultural heritage covers aspects 
of both Indigenous heritage and historical heritage. 
Indigenous cultural heritage refers to the heritage places, 
objects and intangible aspects of the  rst inhabitants of 
Australia. Historical cultural heritage refers to the heritage 
places, objects and intangible aspects of Australian culture 
since 1788.

Natural and cultural heritage are inextricably linked in 
Australia. The entire landscape has been modi  ed or had 
cultural signi  cance attached to it throughout its long 
history of human habitation. In this chapter, when natural 
and cultural heritage are considered together, they are 
referred to as ‘heritage’.

This chapter examines four heritage issues:

• Knowledge of Queensland’s heritage;

• Assessing the condition of Queensland’s heritage;

• Protecting Queensland’s heritage; and

• Community awareness and support.

Queensland’s  rst state of the environment report, 
published in 1999, examined only cultural heritage. The 
2003 report introduced the important aspect of natural 
heritage. The 2007 report continues to assess both natural 
and cultural heritage in Queensland. The report uses 
measurable indicators to examine the trends in natural 
and cultural heritage. It uses 28 of the 46 indicators from 
the 2003 report: 15 for heritage places, 0 for heritage 
collections, and 13 for general heritage management. Due 
to changes in heritage legislation and other factors since 
the 2003 report, not all indicators are comparable across 
reporting periods, and some indicators have not been 
reported on.

This chapter identi  es trends by examining the previous and 
current data that will assist in the formulation of policies 
regarding heritage issues. It will also help raise public 
awareness of the challenges facing the management and 
protection of Queensland’s natural and cultural heritage.

Photo: Laurence Knight
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Key findings 
• The number of heritage places identi  ed and recorded 

in local, state and national registers and inventories 
continues to increase.

• The bias in the geographic distribution and type of sites 
recorded continues, most recordings being related to 
development-driven recognition and registration.

• The types of places recorded are not representative of 
the entire heritage resource, the general focus being on 
built structures and other highly visible heritage places.

• However, a systematic survey of historical heritage 
places in Queensland, identi  ed as a priority in both the 
1999 and 2003 state of the environment reports, has 
begun and will continue into the next reporting period. 
The survey aims to redress the imbalance in both 
the geographical distribution and the types of places 
entered in the register.

• There are still no sites in Queensland recorded for 
their Indigenous heritage values on the World Heritage 
List, the National Heritage List or the Commonwealth 
Heritage List.

• There has been a signi  cant decrease in the rate of 
reporting and recording of Indigenous cultural heritage 
places in Queensland due to changes in legislation.

• There has been no systematic survey of Indigenous 
heritage places across the state.

• The introduction of new Indigenous cultural heritage 
legislation formally recognises Indigenous peoples 
as the knowledge holders for their own heritage, and 

increases the involvement of Indigenous people in the 
management of cultural heritage.

• The ability to assess the outcomes of changes to 
Indigenous cultural heritage legislation is limited in the 
current reporting framework.

• There have been increases in the number and land area 
of protected areas in Queensland under a variety of land 
tenures, most notably as nature refuges.

• A variety of organisations including universities, 
government agencies and authorities, and cooperative 
research centres have conducted a range of research 
and management programs related to natural heritage; 
these are discussed in other chapters of this report.

• There has been improvement in the knowledge and 
understanding of Queensland’s natural and cultural 
heritage with some positive outcomes, but there is still 
concern, particularly for Indigenous cultural heritage in 
the state.

Knowledge of 
Queensland’s 
heritage
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Importance 
This issue incorporates the importance of understanding 
both the locations of natural and cultural heritage places 
and their associated values. The indicators for this issue 
deal with the number and distribution of natural and 
cultural heritage places. As new places are assessed and 
included in national, state and local heritage registers and 
inventories, our understanding of heritage increases, so 
that trends through time can be identi  ed. Knowledge is 
essential for identifying and assessing heritage values, 
and taking action to adequately represent and protect 
important values both spatially and thematically 
(Beeton et al. 2006).

Pressure and condition
International heritage
World Heritage
World Heritage sites are places of outstanding universal 
value. They belong to, and are important for, all people of 
the world, regardless of where they live. Heritage places 
are inscribed on the World Heritage List only if they are 
considered to represent the best examples of the world’s 
heritage (DEWR 2006a).

The number of Queensland sites inscribed on the World 
Heritage List has not changed since 2002. The  ve sites in this 
state are listed for their natural heritage values (EPA 2003):

• the Wet Tropics area;

• the Great Barrier Reef;

• the Gondwana Rainforests of Australia;

• Fraser Island; and

• the Riversleigh Australian Fossil Mammal Site.

There are no places in Queensland inscribed on the World 
Heritage List for either their historical or Indigenous 
cultural heritage values. 

Ramsar wetlands
Ramsar wetlands are sites that are recognised as 
internationally signi  cant under the Convention on 
Wetlands of International Importance (Ramsar Convention), 
in terms of their ecology, botany, zoology, limnology or 
hydrology (DEWR 2002). The number of Ramsar wetlands 
located in and offshore from Queensland has not changed 
since 2003 (EPA 2003). The six sites are: 

• Bowling Green Bay; 

• Moreton Bay; 

• Currawinya Lakes;

• Shoalwater/Corio Bays; 

• Great Sandy Strait; and 

• the Coral Sea Reserves (Coringa-Herald and Lihou Reefs  
 and Cays).

Indicators and 
summary of status
Indicator Status of indicator

Number of heritage places 
identi  ed and recorded 
in Queensland and 
Commonwealth heritage 
registers and inventories

An increasing number of cultural 
heritage places have been identi  ed 
and recorded in state lists. The rate 
of reporting of Indigenous heritage 
places has declined due to changes in 
legislative requirements. There has been 
little or no change in numbers of cultural 
and natural heritage places recorded on 
Commonwealth lists due to changes in 
legislation. Representativeness remains 
an issue, but will be addressed in a 
statewide survey for historical heritage 
places. No places of Indigenous heritage 
signi  cance have been recorded in 
either the National Heritage List or the 
Commonwealth Heritage List.  [  ]

Number, size and 
distribution of Queensland’s 
protected areas

There have been signi  cant increases 
in the number and extent of protected 
areas.  [  ]

Number of places in 
Queensland on the World 
Heritage List

There are no places in Queensland on 
the World Heritage List for either their 
historical or Indigenous cultural heritage 
values.  [  ]

Distribution of heritage 
places identi  ed and 
recorded in Queensland 
and Commonwealth 
heritage registers and 
inventories

The distribution of cultural heritage places 
in state lists remains concentrated in 
high-development areas, such as in the 
south-east of the state, coastal areas and 
mining areas.  [  ]

Number of heritage places 
reported to and recorded 
by the Environmental 
Protection Agency each year

The number of historical heritage places 
(not entered in the Queensland Heritage 
Register) reported to the EPA has 
increased.  [  ]

Land area surveyed for 
heritage places

An increasing area of land has been 
surveyed for historical heritage places 
by local government authorities, and 
subsequently integrated into local 
planning schemes. However, many 
local government authorities have not 
undertaken or fail to report undertaking 
surveys for historical heritage places. 
An increasing land area has also been 
surveyed for Indigenous heritage places, 
but this remains biased towards areas of 
high development activity.  [  ]

Number of each type of 
recorded heritage place

Several types of historical heritage 
places have greater representation in 
the Queensland Heritage Register than 
previously, due to projects designed to 
capture speci  c place types. The relative 
proportion of Indigenous heritage places 
recorded remains unchanged.  [  ]

Number of heritage 
places recorded that have 
been assessed for their 
signi  cance

The number of places that are being 
assessed for signi  cance has increased 
and will accelerate with the statewide 
heritage survey.  [  ]
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National heritage
Heritage registers and lists 
The Department of the Environment and Water Resources 
(DEWR) (formerly Department of the Environment and 
Heritage) maintains the Register of the National Estate 
(RNE), which includes places of historical, Indigenous and 
natural heritage value. The Australian Heritage Council 
(AHC) maintains the RNE primarily as a public information 
source. Places continued to be added to the RNE until 
the end of 2003, but the overall rate at which places 
from each state/territory were added was a quarter of 
that at which they were added between 1995 and 2000 
(DEWR 2006g). There has been little or no change in the 
total number of Queensland sites listed in the RNE since 
2002. The changes in numbers of natural heritage places 
between 2002 and 2006 were a reduction in the number 
of vegetation communities from 68 to 66, an increase in 
the number of wetlands and rivers from 20 to 21, and an 
increase in the number of palaeontologic sites from 8 to 9.

Listing heritage places in the RNE gives planners, decision 
makers, researchers and scientists valuable information 
about their national heritage signi  cance (DEWR 2004). 
Part of the registration process involves an assessment 
of the signi  cance of places against set criteria. A total of 
1227 Queensland places were registered in the RNE (or in 
the interim list) at 30 June 2006 (DEWR 2006c). Of these, 
741 places were registered for their historical values, 157 for 
Indigenous values, and 329 for natural values (DEWR 2006c).

A new Commonwealth heritage regime resulted from 
the amendments to the Environment Protection and 
Biodiversity Conservation Act 1999 (EPBC Act) that were 
presented to the Commonwealth Parliament in 2002 
(DEWR 2006d). This regime, which came into force on 
1 January 2004, provides for the protection of national 
heritage sites through the development of new lists that 
include historical and Indigenous cultural heritage places 
and natural heritage places (DEWR 2006f).

The National Heritage List comprises places or groups of 
places of outstanding heritage value to the nation, with 
values that have special meaning for all Australians. Places 
in the List demonstrate important aspects of the history 
of the continent, re  ecting the diverse experience of 
occupation (DEWR 2006b, 2006e). The list also includes 
places that reveal the richness of Australia’s extraordinarily 
diverse natural heritage, and that provide an important 
record of how the nation’s landscapes and experiences are 
evolving (DEWR 2007c).

At 30 June 2006, three Queensland sites were in the 
National Heritage List:

• the Dinosaur Stampede National Heritage Monument at  
Lark Quarry Conservation Park, situated 110 km south  
of Winton in central Queensland, listed in 2004 for its  
natural values (DEWR 2007b);

• the rugged volcanic peaks of the Glass House   
Mountains in south-east Queensland, listed in 2006 for  
their natural values (CoA 2006); and

• the Tree of Knowledge, at Barcaldine, listed in 2005 for  
its historical values (DEWR 2007d).

The Commonwealth Heritage List consists of historical, 
Indigenous and natural places owned or controlled by 
the Commonwealth, and includes places connected with 
defence, customs, communications and other activities 
re  ecting Australia’s development as a nation (DEWR 2006c). 
At 30 June 2006 the Commonwealth Heritage List included 
19 places in Queensland (DEWR 2007a). Five are listed for 
their natural heritage value and 14 for their historical heritage 
value; no places are listed for their Indigenous heritage value 
(DEWR 2006f). 

Places nominated for inclusion in both lists are assessed 
by the Australian Heritage Council against set criteria. The 
importance of National and Commonwealth Heritage lists 
is indicated by the strong level of protection afforded to 
them by federal legislation (DEWR 2007b).

Nationally important wetlands
The Directory of Important Wetlands in Australia (EA 2001) 
identi  es Australia’s nationally signi  cant wetlands and 
provides a substantial knowledge base of what de  nes 
wetlands, their variety and their importance to many plant 
and animal species. Queensland has 210 wetlands that are 
nationally recognised (EA 2005), an increase of 29 from the 
181 wetlands that were listed in 2001. Twenty-nine of the 
32 natural wetland categories de  ned in the Directory are 
represented in Queensland (EA 2001).

Dinosaur footprints, Lark Quarry 
Photo: Adam Gietzelt
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Queensland are also well represented, only minor changes 
in percentages of total entries in the Register having 
occurred since 2002 (Table 10.1).

Only one of the 15 shires that did not have any places entered 
in the Register at 30 June 2002 (EPA 2003: Figure 9.3), 
Warroo, has had a place included in the Register since then 
(Figure 10.2). There has been little change in the gaps in the 
distribution of heritage-registered places that were apparent 
in 2002. The distribution continues to highlight the fact that 
many nominations of places for entry in the Register are made 
in response to threats from development (Figure 10.3).

Places entered in the Queensland Heritage Register are 
required to meet one or more of the speci  c signi  cance 
criteria set out in the Queensland Heritage Act. Like the 
Register of the National Estate, the Register therefore 
provides a source of data for historical places in 
Queensland that have been assessed for their cultural 
heritage signi  cance. Figure 10.4 shows the numbers 
of entries in the Register for each signi  cance criterion, 
indicating that there has been only minor change since 
2002. Criterion a (historical), criterion d (class), criterion e 
(aesthetic) and criterion h (special association) constitute 
the most common signi  cance criteria for places entered in 
the Queensland Heritage Register, as was the case in 2002 
(compare Figure 10.4 with EPA 2003: Figure 9.6). 

LGA Permanent Provisional Total 
(2006)

Total 
(2002)

Net change 
in no. of 
places

Percentage of 
total places 
on Register

Brisbane City Council 478 0 478 427 51 32.5

Townsville City Council 79 0 79 72 7 5.4

Ipswich City Council 77 0 77 71 6 5.2

Toowoomba City Council 61 0 61 62 –1 4.1

Rockhampton City Council 60 0 60 58 2 4.1

Warwick Shire Council 46 0 46 46 0 3.1

Maryborough City Council 33 1 34 34 0 2.3

Cairns City Council 30 0 30 27 3 2.0

Cook Shire Council 29 0 29 25 4 2.0

Total 893 1 894 822 72 60.7

Source: EPA

Table 10.1  Local government areas with more than 2% of total entries in the Queensland Heritage Register, 30 June 2006, 
compared with totals at 30 June 2002

State heritage
Queensland Heritage Register
The Environmental Protection Agency (EPA) maintains 
records of historical heritage places throughout 
Queensland; these include the Queensland Heritage 
Register, which commenced with the enactment of the 
Queensland Heritage Act 1992. Since 1992, 2113 places 
have been nominated for entry in the Register; some 225 
places have been nominated since 30 June 2002. 

At 30 June 2006, 1477 places were permanently or 
provisionally entered in the Queensland Heritage Register, 
a net increase of some 145 places since 30 June 2002. 
Figure 10.1 shows the number of places entered in the 
Register for each  nancial year since 30 June 2002. 

As noted in 2003 (EPA 2003), a large number of heritage-
registered places are concentrated in highly developed 
coastal areas (Figure 10.2). Brisbane City still has the 
highest number of places of all local government areas. 
Major regional centres and major centres in south-east 

Figure 10.1  Number of places entered in the Queensland 
Heritage Register by  nancial year, 2002–03 to 2005–06 
Source: EPA
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Figure 10.2  Distribution of places entered in the Queensland Heritage Register by local government area, 30 June 2006 
Source: EPA
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Figure 10.3  Changes in the number of places in the Queensland Heritage Register by local government area since 30 June 2002 
Source: EPA
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Figure 10.4  Number of places entered in the Queensland 
Heritage Register by signi  cance criterion, 30 June 2006 
Source: EPA

Special association (h)

Social, cultural or 
spiritual association (g)

Creative/technical (f)

Aesthetic (e)

Class (d)

Potential (c )

Rarity (b)

Historical (a)

1365

702

217

1109

1178

179

756

818

Place type No. of 
places

Percentage 
of total 
entries

Residential 253 17.1

Commercial 246 16.7

Religious 143 9.7

Memorial/cemetery 125 8.5

Transport 114 7.7

Education 87 5.9

Pastoral 59 4.0

Mining 51 3.5

Law/order 50 3.4

Health 45 3.0

Social 40 2.7

Defence 37 2.5

Industrial 37 2.5

Governmental—local 35 2.4

Parks and gardens 32 2.2

Recreation 29 2.0

Governmental—state 26 1.8

Communication 20 1.4

Farming 19 1.3

Settlement 9 0.6

Exploration/survey 7 0.5

Political 4 0.3

Governmental—Commonwealth 3 0.2

Scienti  c 3 0.2

Not classi  ed* 3 0.2

Total 1477 100.0

*Place type not entered in database 
Source: EPA

Table 10.2  Number of each type of historical heritage place 
in the Queensland Heritage Register, 30 June 2006

Saint Helena Island National Park

Heritage-registered places can be categorised as a single 
place type, normally determined by their purpose or use. 
Table 10.2 shows the number of each type of historical 
heritage place in the Register at 30 June 2006. The 
proportions of the most common place types in the Register 
have changed little since 2002, the  ve most common types 
still being commercial, residential, religious, memorials/
cemeteries and transport-related (compare Table 10.2 with 
EPA 2003: Table 9.4). There have also been changes in the 
relative order of the less common place types: mining places 
in particular are better represented in the Register in 2006 
than in 2002. This is the result of a project to nominate to 
the Register a backlog of places that were identi  ed in the 
Mining Heritage Places Study (Jane Lennon and Associates 
and Pearce 1996; Pearson 1994).

A review of the EPA’s information management resource 
led to the development in 2006 of the Cultural Heritage 
Information Management System (CHIMS). As a consequence 
of this project, places in the Queensland Heritage Register 
have been re-categorised. While the categories in Table 10.2 
have essentially been retained, several subcategories have 
now been identi  ed and places need no longer be exclusive 
to single categories. Table 10.3 shows the numbers and 
percentages of places by type in CHIMS.

Historical places that have not been nominated for entry in the 
Queensland Heritage Register have been identi  ed in other 
historical heritage studies. A total of 8588 historical heritage 
places are recorded in this manner in CHIMS. These places 
have not necessarily been assessed for their cultural heritage 
signi  cance. The increase of 2553 recorded places since 2002 
is due to a speci  c project undertaken in 2005–06 to enter 
data from reports submitted to the EPA since 1999.
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Place type No. of 
places

Percentage 
of total 
types

Residential 242 15.8

Retail, wholesale, services 242 15.8

Religion/worship 145 9.5

Education, research, scienti  c facility 93 6.1

Monuments and memorials 88 5.7

Transport—rail 64 4.2

Law/order, immigration, customs, 
quarantine

62 4.0

Mining and mineral processing 59 3.8

Commercial/  nancial/professional 53 3.5

Pastoralism 51 3.3

Government administration 45 2.9

Defence 38 2.5

Health and care services 38 2.5

Recreation and entertainment 33 2.2

Burial ground 31 2.0

Other 29 1.9

Social and community 27 1.8

Farming—agriculture/dairying/
grazing/horticulture

25 1.6

Manufacturing and processing 25 1.6

Parks/gardens/trees 25 1.6

Transport—water 25 1.6

Transport—road 24 1.6

Communications 18 1.2

Emergency services/  re control 8 0.5

Exploration/survey/early settlement 8 0.5

Marine and maritime industry 7 0.5

Utilities—drainage, sewerage, waste 
disposal

7 0.5

Forestry and timber industry 5 0.3

Utilities—gas and electricity supply 5 0.3

Political 4 0.3

Utilities—water supply 4 0.3

Natural feature 3 0.2

Transport—air 1 0.1

Total 1534 100.0

 Source: EPA

Table 10.3  Number of each type of historical heritage 
place in the Queensland Heritage Register under the new 
classi  cation system, 30 June 2006

Year No. of sites 
recorded

1999–2000 1216

2000–01 961

2001–02 1226

2002–03 675

2003–04 749

2004–05 276

2005–06 294

Source: DNRW

Table 10.4  Number of Indigenous heritage sites recorded 
by consultants, researchers etc. and reported to the 
Queensland Government, 1999–2000 to 2005–06

Aboriginal/Torres Strait Islander 
Cultural Heritage Database 
and Register
Since the previous reporting period, the Cultural Record 
(Landscapes Queensland and Queensland Estate) Act 
1987 has been replaced by a new legislative regime which 
includes the Aboriginal Cultural Heritage Act 2003 and 
the Torres Strait Islander Cultural Heritage Act 2003. The 
key features of this legislation are explained in ‘Protecting 
Queensland’s heritage’. The new regime establishes a new 
Cultural Heritage Register and maintains existing data in 
the newly established Cultural Heritage Database (formerly 
the Indigenous Sites Database).

The Cultural Heritage Database provides a central and 
accessible location for information about Indigenous cultural 
heritage to be used as a research and planning tool. At 31 
November 2006, 19 958 sites were recorded on the Aboriginal 
Cultural Heritage Database established under Part 5 of the 
Aboriginal Cultural Heritage Act. This represents an increase 
of 3298 sites added to the database from the 16 660 sites at 
June 2003. Table 10.4 shows the number of sites recorded in 
the  eld each year since 1999–2000. The decline in number 
of sites being recorded and reported to government can be 
attributed to the change in Indigenous heritage legislation in 
2003–04, negating the requirement for reporting.

It must be recognised that the Cultural Heritage Database 
provides only a sample of the true distribution and type of 
Indigenous places in Queensland. There are a number of 
biases in the recorded geographic distribution of Indigenous 
cultural heritage places recorded on the Cultural Heritage 
Database. Geographic biases have occurred since the 
inception of site recording in Queensland. These biases 
are interpreted as re  ecting the distribution of people 
undertaking the recording and the ease of access to certain 
areas, as well as re  ecting the areas of development (that 
is, in areas of urban development in the south-east and in 
mining operations in central Queensland). Certain types 
of site, such as rock art, have also received more attention 
(Rowland 1989; Rowland and Connolly 2002). Table 10.5 
shows the number of each type of place recorded on the 
Cultural Heritage Database at 30 June 2006. Although 
numbers in almost all categories have increased, the relative 
proportion of each site type has not changed signi  cantly.

Rock art in a rock shelter at Bathurst Heads 
Photo: DNRW
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Type of 
place

2006 Percentage 
of records

2002 Percentage 
of records

Artefact 
scatters 10 194 43.2 8 219 38.9

Paintings 2 733 11.6 2 556 12.1

Shell middens 2 689 11.4 2 419 11.5

Scarred/
carved trees

1 740 7.4 1 345 6.4

Hearths/ovens 996 4.2 862 4.1

Quarries 785 3.3 679 3.2

Stone 
arrangements 726 3.1 670 3.2

Burials 665 2.8 520 2.5

Engravings 505 2.1 467 2.2

Axe grinding 
grooves 436 1.8 361 1.7

Story places 409 1.7 324 1.5

Cultural sites* 383 1.6 – –

Landscape 
features* 247 1.0 – –

Resource 
areas 212 0.9 – –

Earthen 
arrangements 189 0.8 170 0.8

Weirs/  sh 
traps 176 0.7 176 0.8

Contact sites* 173 0.7 – –

Wells 164 0.7 127 0.6

Pathways 97 0.4 87 0.4

Dwellings 94 0.4 75 0.4

Other* – – 2 062 9.8

Total 23 613 100.0 21 119 100.0

*In the previous reporting period ‘Other’ included the categories 
‘Landscape feature’, ‘Cultural site’ and ‘Contact site’. 
These categories are now reported separately. 
Source: DNRW

Table 10.5  Number and percentage by category of places 
entered in the Cultural Heritage Database, 31 December 
2006 and 30 June 2002

The Cultural Heritage Register contains information 
about Cultural Heritage Studies undertaken (including 
details of their location, description of cultural heritage, 
and signi  cance of the items or place), Cultural Heritage 
Management Plans, and Cultural Heritage Bodies. 
Designated Landscape Areas (DLAs) inscribed under the 
Cultural Record (Landscapes Queensland and Queensland 
Estate) Act 1987 have been recorded in the Register. No 
new DLAs have been added since 2002. See Response for 
details of Cultural Heritage Studies.

Despite continuing pressure from development, no 
systematic overview of the state has been conducted 
since 2003. Although many surveys have been conducted 
since 2002 the change in legislative regime has negated 
the requirement for the reporting to the Queensland 
Government of heritage surveys undertaken. Under the 
current legislation, an indication of the area of land 
surveyed for Indigenous cultural heritage can be determined 
by assessing the amount of land area covered by registered 
Cultural Heritage Bodies and Aboriginal/Torres Strait 
Islander Parties, and the area covered by registered Cultural 
Heritage Management Plans. See ‘Protecting Queensland’s 
heritage’ for details of the current legislation.

An Aboriginal/Torres Strait Islander Cultural Heritage Body 
is registered for a particular area to act as a representative 
for the Aboriginal/Torres Strait Islander Party in relation 
to cultural heritage and to identify the relevant party for 
persons such as land users to deal with. As of 31 October 
2006, eight Aboriginal Cultural Heritage Bodies have 
been registered throughout Queensland. The relevant 
Aboriginal/Torres Strait Islander Party is de  ned as being 
the registered native title holder or claimant or, in the 
absence of a native title party, the person recognised in 
accordance with tradition or law as having responsibility 
for the area or object. Figure 10.5 shows the extent of 
Aboriginal and Torres Strait Islander Parties in Queensland.

A Cultural Heritage Management Plan (CHMP) is an 
agreement developed between a land user and a Traditional 
Owner about how land use activities can be managed to 
avoid or minimise harm to Aboriginal or Torres Strait Islander 
cultural heritage. Under the Acts, the development of a 
CHMP is mandatory for certain high-level impact activities 
(for example, where an environmental impact statement is 
required under legislation). The land user may also initiate 
the process voluntarily. As of 31 October 2006, the Minister 
for Natural Resources and Water has received notice of 68 
proposed Cultural Heritage Management Plans and has 
approved 45 Cultural Heritage Management Plans under 
the Aboriginal Cultural Heritage Act. Figure 10.6 shows the 
extent of land area that these CHMPs cover. Visitors inspecting rock art Laura, Cape York 

Photo: DNRW
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Figure 10.5  Extent of Aboriginal and Torres Strait Islander Parties in Queensland 
Source: DNRW
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Figure 10.6  Extent of land covered by Cultural Heritage Management Plans as developed under Part 7 of the Aboriginal Cultural 
Heritage Act 2003 
Source: DNRW
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Protected 
area 
category*

Number 
at 30 
June 
2006

Change 
in 

number 
since 
2002

Total area 
(ha) at 

30 June 
2006

Change 
in area 

(ha) since 
2002

National park 247 35 7 356 554 707 496

National park 
(scienti  c) 7 0 52 181 0

Conservation 
park 192 19 64 894 28 118

Forest reserve 113 –46 407 752 –323 209

Resources 
reserve 37 –2 348 105 –4 086

Coordinated 
conservation 
area 2 1 2 121 951

Total 598 7 8 231 607 409 270

*Nature refuges have been excluded.  
Source: EPA 2002a, 2006a

Table 10.6  Number and extent of protected areas in 
Queensland at 30 June 2006, and changes since 30 June 2002

LGA No. of places

Ipswich 7 268

Toowoomba 3 250

Brisbane 2 020

Charters Towers 826

Cooloola 512

Townsville 500

Total 14 376

Source: EPA 2002b, 2006b

Table 10.7  Local government areas with heritage registers or 
inventories with 500 places or more, December 2006

Nature refuge

Queensland’s protected areas 
The protected area system is a critical feature of an 
integrated strategy to conserve nature, including natural 
heritage. Many areas of natural heritage value are included 
in formal protected areas established under Queensland’s 
Nature Conservation Act 1992, most of which are managed 
by the Queensland Parks and Wildlife Service (QPWS).

The overall number of protected areas under the Nature 
Conservation Act (excluding nature refuges, which are 
mostly owned and managed by private landholders) 
increased by seven between 2002 and 2006 (Table 10.6). 
A more signi  cant indicator is the change in the extent of 
protected area, which increased by 409 270 hectares (a 5% 
increase) during the reporting period (EPA 2002a, 2006a). 
During this time 46 forest reserves were transferred to a 
protected area tenure. Forest reserves are discussed further 
in ‘Protecting Queensland’s heritage’.

Nature refuges
Nature refuges are a class of protected area under the 
Nature Conservation Act. They are declared after a 
landholder and the Queensland government enter into a 
conservation agreement to protect natural or cultural values 
on the landholders property. Since 2002, 131 new nature 
refuges covering 429 886 hectares have been established 
(a fourteen-fold increase in area since 2002) (EPA 2002a, 
2006a). This brings the number of nature refuges in 
Queensland at 30 June 2006 to 204, covering an area of 
463 095 hectares (EPA 2002a, 2006a). Nature refuges are 
discussed further in ‘Protecting Queensland’s heritage’.

Local heritage
In November 2006, the EPA conducted a survey of 
Queensland’s 125 local government authorities (LGAs) 
concerning historical cultural heritage provisions of their 
planning schemes, their employment of cultural heritage 
personnel, and the nature of any support they provide to 
owners of heritage places (EPA 2006b). Sixty-six (53%) of the 
125 LGAs responded to the survey, a marked decrease from 
the eighty-eight (70%) that responded to the previous survey 
in 2002 (EPA 2003, 2006b). Given the decline in responses, 
and the fact that not all LGAs that responded to the 2002 
survey responded in 2006, comparison of results is dif  cult. 
However, responses from LGAs that had not responded in 
2002 enabled compilation of results from 2002 and 2006. 
These compiled data represent 109 (87%) of the 125 LGAs.

Forty-four (40%) respondent LGAs (2002 and 2006) maintain 
registers of heritage places (EPA 2002b, 2006b). These 
registers vary greatly in size, recording from over 7000 
places to as few as one. Table 10.7 shows numbers of places 
recorded in the six largest of these registers. Over 75% of 
the approximately 16 000 places listed in local government 
registers are located in three cities in south-east Queensland. 
Charters Towers and Townsville are the only towns outside 
this region to maintain registers with 500 places or more.

Figure 10.7 shows the distribution of LGAs that responded 
to both the 2002 and 2006 surveys that maintain a 
register of historical cultural heritage places and/or have 
undertaken historical cultural heritage surveys.
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Figure 10.7  Distribution of LGAs (respondents to 2002 and 2006 surveys) that have undertaken historical cultural heritage 
surveys and/or maintain a register of historical cultural heritage places, December 2006 
Source: EPA 2002b, 2006b 

Surveys for and registers of
historical heritage places

Neither

No response

Survey only

Register only

Survey and register

Hervey BayHervey BayIsisIsis
WoocooWoocoo

KolanKolan
BurnettBurnett

Miriam ValeMiriam ValeBananaBanana
MontoMonto

PerryPerry
EidsvoldEidsvold

MundubberaMundubbera
WondaiWondai

ChinchillaChinchilla
MurillaMurilla

TaraTara

WaggambaWaggamba
InglewoodInglewood

BooringaBooringa
BungilBungil

BendemereBendemere
RomaRoma

WarrooWarroo

BalonneBalonne
ParooParoo

IsisfordIsisford BlackallBlackall

TamboTambo

BullooBulloo

QuilpieQuilpie

BarcooBarcoo

LongreachLongreach

IlfracombeIlfracombe
BarcaldineBarcaldine

WintonWintonBouliaBoulia

RichmondRichmond

BurkeBurke

MorningtonMornington

TorresTorres

WeipaWeipa

CookCook

DouglasDouglas

DalrympleDalrymple

SarinaSarina

BroadsoundBroadsound
LivingstoneLivingstone

RockhamptonRockhampton
Mount MorganMount Morgan

GladstoneGladstone
CalliopeCalliope

FitzroyFitzroy

NeboNebo

MiraniMirani
MackayMackayBowenBowen

WhitsundayWhitsunday
Charters TowersCharters Towers

BurdekinBurdekin
TownsvilleTownsville

ThuringowaThuringowa

HinchinbrookHinchinbrook
CardwellCardwell

HerbertonHerberton

Pine RiversPine Rivers
RedcliffeRedcliffe

CabooltureCaboolture

MundubberaMundubbera

NanangoNanango

KingaroyKingaroy

WondaiWondai
MurgonMurgon KilkivanKilkivan

GayndahGayndah

BiggendenBiggenden

WoocooWoocoo
MaryboroughMaryborough

TiaroTiaro

CooloolaCooloola
NoosaNoosa

MaroochyMaroochy

KilcoyKilcoy CaloundraCaloundra

EskEsk

ToowoombaToowoomba
JondaryanJondaryan

RosalieRosalie CrowsCrows
NestNest

BrisbaneBrisbane
RedlandRedland

LoganLoganIpswichIpswich

Gold Gold 
CoastCoast

LaidleyLaidley
GattonGatton

CambooyaCambooya

CliftonClifton

BeaudesertBeaudesert
BoonahBoonah

Pine RiversPine Rivers
RedcliffeRedcliffe

CabooltureCaboolture

MundubberaMundubbera

KingaroyKingaroy

WondaiWondai
MurgonMurgon KilkivanKilkivan

CooloolaCooloola
NoosaNoosa

MaroochyMaroochy

KilcoyKilcoy CaloundraCaloundra

ToowoombaToowoomba RedlandRedland
LoganLogan

LaidleyLaidley

WarwickWarwick

StanthorpeStanthorpe

JohnstoneJohnstone
EachamEacham

CairnsCairns

CroydonCroydon

AramacAramac

DuaringaDuaringa

BauhiniaBauhinia

EmeraldEmerald

Peak DownsPeak Downs

BelyandoBelyando

JerichoJericho

FlindersFlinders

MareebaMareeba

EtheridgeEtheridgeCarpentariaCarpentaria

Mount IsaMount Isa

McKinlayMcKinlay

CloncurryCloncurry

DiamantinaDiamantina

MurwehMurweh

MillmerranMillmerran

WamboWambo

TaroomTaroom

Hervey BayIsis
Woocoo

Kolan
Burnett

Miriam ValeBanana
Monto

Perry
Eidsvold

Mundubbera
Wondai

Chinchilla
Murilla

Tara

Waggamba
Inglewood

Booringa
Bungil

Bendemere
Roma

Warroo

Balonne
Paroo

Isisford Blackall

Tambo

Bulloo

Quilpie

Barcoo

Longreach

Ilfracombe
Barcaldine

WintonBoulia

Richmond

Burke

Mornington

Torres

Weipa

Cook

Douglas

Dalrymple

Sarina

Broadsound
Livingstone

Rockhampton
Mount Morgan

Gladstone
Calliope

Fitzroy

Nebo

Mirani
MackayBowen

Whitsunday
Charters Towers

Burdekin
Townsville

Thuringowa

Hinchinbrook
Cardwell

Herberton

Pine Rivers
Redcliffe

Caboolture

Mundubbera

Nanango

Kingaroy

Wondai
Murgon Kilkivan

Gayndah

Biggenden

Woocoo
Maryborough

Tiaro

Cooloola
Noosa

Maroochy

Kilcoy Caloundra

Esk

Toowoomba
Jondaryan

Rosalie Crows
Nest

Brisbane
Redland

LoganIpswich

Gold 
Coast

Laidley
Gatton

Cambooya

Clifton

Beaudesert
Boonah

Pine Rivers
Redcliffe

Caboolture

Mundubbera

Kingaroy

Wondai
Murgon Kilkivan

Cooloola
Noosa

Maroochy

Kilcoy Caloundra

Toowoomba Redland
Logan

Laidley

Warwick

Stanthorpe

Johnstone
Eacham

Cairns

Croydon

Aramac

Duaringa

Bauhinia

Emerald

Peak Downs

Belyando

Jericho

Flinders

Mareeba

EtheridgeCarpentaria

Mount Isa

McKinlay

Cloncurry

Diamantina

Murweh

Millmerran

Wambo

Taroom



State of the Environment Queensland 2007

N
at

ur
al

 a
nd

 c
ul

tu
ra

l h
er

it
ag

e

360

K
no

w
le

dg
e 

of
 Q

ue
en

sl
an

d'
s 

he
ri

ta
ge

Response 
Historical cultural heritage
A review of the regime for the protection of historical 
cultural heritage in Queensland commenced in 2004, a 
response which has resulted in an increase in the level of 
knowledge of the state’s historical heritage. The review 
was initiated in response to criticism by the development 
industry that the current system was too reactive, had 
potential to cause delays to development and did not 
provide the community with enough certainty about which 
places were of heritage value. 

The government commissioned an independent report 
by Arena Consulting on the functions and responsibilities 
of the Heritage Council and the EPA. The failure of the 
Queensland Heritage Register to comprehensively identify 
Queensland’s important heritage places was found to be 
a major factor contributing to operational problems and 
in December 2004 the Cabinet Budget Review Committee 
approved $2.725 million over  ve years to complete a 
survey of Queensland’s cultural heritage places.

In 2005 a Ministerial Advisory Committee comprising 
representatives of government, development industry and 
heritage interest groups delivered its  ndings. The Committee 
recommended implementing, among other issues outlined in 
‘Protecting Queensland’s heritage’, a strategic and policy- 
driven approach to heritage, which included undertaking 
a statewide survey of Queensland’s heritage assets. 
Subsequently a discussion paper was released for public 
comment and 108 submissions were received. The majority 
of respondents supported the need for reform of the current 
listing process and reduction in ‘red tape’.

Statewide historical cultural 
heritage survey
The EPA’s statewide historical cultural heritage survey 
is designed to identify previously unrecognised 
heritage places across Queensland. The survey was a 
recommendation of both the 1999 and 2003 state of the 
environment reports. The funding for the project is to 
identify the state’s important historical heritage places and 
ensure their future through inclusion in the Queensland 
Heritage Register. The survey will assist in redressing biases 
in the current Register. For example, built features constitute 
the great majority (73%) of places currently entered in 
the Register. The survey will aim to identify and, where 
appropriate, nominate to the Register places of historical 
archaeological heritage that may otherwise be overlooked.  
The survey will also deliver increased levels of certainty for 
proponents of development and the community.

The survey began with a pilot project in the Mackay-
Whitsunday area throughout 2006, when the EPA 
considered over 1000 places and visited and assessed 
125 places across three local government areas. It is 
anticipated that approximately 60 of those places will 
be recommended for entry in the Queensland Heritage 
Register at the end of the pilot. The pilot has helped to 
redress several previously underrepresented components 
of Queensland’s historical cultural heritage, such as 

sugar industry, tourist, mining and pastoral places. The 
survey also proved an important testing ground for the 
methodological and logistical frameworks to be employed 
elsewhere in the state. The survey is expected to run until 
2010 and will cover the whole of Queensland.

Cultural Heritage Information 
Management System
The Cultural Heritage Information Management System 
(CHIMS) is the EPA’s corporate information management 
system for the recording, registration and reporting of 
historical cultural heritage places in Queensland. The 
development of CHIMS has been a major undertaking 
in managing and storing the vast amount of heritage 
data that the EPA has collected. CHIMS functions as a 
central repository for the EPA’s information on reported 
places of potential cultural heritage signi  cance, cultural 
heritage grant projects and programs, and a catalogue of 
documentation held by the EPA. Information from CHIMS 
and the Queensland Heritage Register is also available to 
the public at no cost via the EPA website.

The development of a sophisticated information management 
system such as CHIMS enables knowledge about Queensland’s 
historical cultural heritage to be better managed, providing for 
improved protection of heritage places.

Local government historical 
heritage surveys
Fifty-  ve (50%) respondent LGAs have conducted historical 
heritage surveys of their authority areas, principally to 
incorporate cultural heritage provisions into planning 
processes under the Integrated Planning Act 1997 (Figure 
10.7) (EPA 2002b, 2006b). This represents an increase of 
18 LGAs that have now surveyed their areas for historical 
cultural heritage. The majority of surveys cover 75–100% of 
the LGA (Table 10.8), and several LGAs now report greater 
survey coverage since 2002. Forty-eight (87%) of those 
respondent LGAs that have undertaken historical cultural 
heritage surveys have integrated the survey  ndings into 
their planning schemes (EPA 2002b, 2006b). These  gures 
underscore a steady increase in the undertaking of heritage 
surveys, and their integration into local planning schemes.

Percentage of LGA 
surveyed

No. of LGAs Percentage 
of LGAs that 

have conducted 
surveys

1–24 9 16.3

25–49 2 3.6

50–74 3 5.5

75–100 38 69.1

No response  3 5.5

Total 55 100.0

Source: EPA 2002b, 2006b

Table 10.8  Proportion of local government area surveyed for 
historical cultural heritage, December 2006
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Indigenous cultural heritage
In 2003 the Aboriginal Cultural Heritage Act 2003 and 
the Torres Strait Islander Cultural Heritage Act 2003 were 
introduced. The new legislation recognises Aboriginal and 
Torres Strait Islander people as the primary guardians, 
keepers and knowledge holders of their cultural heritage. 
Aboriginal or Torres Strait Islander Parties have primary 
responsibility for identifying and assessing cultural 
heritage. Registration of Aboriginal or Torres Strait 
Islander cultural heritage of signi  cance is undertaken by 
completing a Cultural Heritage Study approved under the 
Act. Assessment of traditional/historical signi  cance of 
cultural heritage is the responsibility of the Aboriginal or 
Torres Strait Islander Party. The results of the assessment 
are registered by the State provided they are consistent 
with anthropological, biogeographical, historical or 
archaeological information. Registration involves a 
process, not a reassessment of signi  cance. Objections to 
registration of a study are made to the Land and Resources 
Tribunal. The Land and Resources Tribunal makes a 
recommendation to the Minister for Natural Resources and 
Water in respect of registration. 

Since the commencement of the legislation in 2003 
two Cultural Heritage Studies have been completed and 
registered under the Aboriginal Cultural Heritage Act. Ban 
Ban Springs, near Gayndah, is a sacred site with camps 
and bora rings and has a Dreamtime association with the 
Rainbow Serpent, which is believed to have originated 
there. Ngarrabullgan (Mount Mulligan) is a sandstone 
monolith 18 km long and 6.5 km wide, in north Queensland; 
the mountaintop is the home of the evil spirit Eekoo, and is 
of great spiritual importance to the Djungan people.

The Department of Natural Resources and Water has 
developed an Aboriginal and Torres Strait Islander Cultural 
Heritage Map of Queensland. This map has been widely 
distributed through DNRW regional of  ces, schools and 
community groups. It focuses on educating people on the 
geographical extent and range of cultural heritage across the 
state as well as providing an overview of the legislation.

See ‘Protecting Queensland’s heritage’ for more 
information about the new legislative regime.

Natural heritage
Since 2002, knowledge of Queensland’s natural heritage 
values has continued to expand through a range of 
research and management programs conducted by 
organisations including universities, the Queensland 
Museum, the Commonwealth Scienti  c and Industrial 
Research Organisation (CSIRO), the Queensland Parks 
and Wildlife Service (QPWS), the Great Barrier Reef Marine 
Park Authority (GBRMPA), the Wet Tropics Management 
Authority (WTMA) and Cooperative Research Centres. 
Details appear in annual reports produced by these 
organisations and in other chapters of this report.

Queensland Wetlands Programme
Speci  c measures to improve the knowledge of 
Queensland’s signi  cant wetlands were initiated in 2003 
when the Commonwealth and Queensland governments 
established the Queensland Wetlands Programme to 
protect wetlands in the Great Barrier Reef catchment 
and throughout Queensland. It is a joint initiative 
under the Natural Heritage Trust which will provide $15 
million over  ve years to support wetland conservation 
and management. A knowledge gap analysis project 
will update the public record on what is known about 
Queensland wetlands, so that gaps can be identi  ed 
and knowledge transferred to industry, natural resource 
managers, regulators and other interest groups in both 
technical and easy-to-understand formats. The Wetland 
Mapping and Classi  cation Project will map and classify all 
Queensland wetlands and incorporate existing knowledge 
into a consistent and comprehensive wetland mapping 
and inventory product.

The Wetland Inventory Database Project involves collecting 
and/or collating core information for wetland management 
and decision making, providing an information base 
for speci  c assessment and monitoring activities. A 
series of Wetland Management Pro  les were published 
in 2005, providing up-to-date information on wetland 
types. They include information about the distribution, 
ecology, cultural values, conservation status, threats 
to, and management of particular wetland types within 
Queensland (EPA 2005).

Black-winged stilts
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Key findings 
• The signi  cant pressure of development on natural and 

cultural heritage continues.

• Additional pressures on heritage include the impacts of 
drought,  re and climate change on heritage places.

• The majority of historical heritage places identi  ed as 
being endangered in the Australian Council of National 
Trusts Endangered Places List 1998–2004 are still under 
threat or have been damaged or destroyed.

• There continues to be no consistent assessment of 
the condition of protected areas or other listed natural 
heritage places, Indigenous cultural heritage places, or 
historical heritage places in the Queensland Heritage 
Register.

• Lack of knowledge and information about the condition 
of natural and cultural heritage places in Queensland 
remains a signi  cant weakness in the management and 
protection of heritage values for the future.

Indicators and 
summary of status

Assessing the 
condition of 
Queensland’s 
heritage

Indicator Status of indicator

Number of recorded 
Indigenous heritage places 
that have been affected by 
human activity

There are no standardised procedures for 
monitoring of the physical condition of 
Indigenous heritage places.  [  ]

Number of permits issued 
under cultural heritage 
legislation

Not reported due to changes in legislation 
and no requirement for permits.

Number of places removed 
from the Queensland 
Heritage Register

Although the number of places removed 
from the Register is small compared 
with the number of places entered, there 
has been an increase in the number of 
removals from the Register since 2002.  
[  ]

Number of applications 
for development of 
heritage-registered places 
under s 44 and s 45 of the 
Queensland Heritage 
Act 1992

The number of development applications 
and exemption certi  cates for places in 
the Queensland Heritage Register has 
increased, which re  ects increasing 
population growth and an active property 
market, as well as greater use of the 
exemption certi  cate provisions of the 
Queensland Heritage Act 1992.  [  ]

Number of historical 
heritage places assessed 
(by sampling) as being in 
(a) good, (b) average and 
(c) poor condition

Monitoring of the condition of historical 
heritage places is not undertaken at 
state level. The trend as measured by 
the Commonwealth study is unclear due 
to the low numbers of places sampled 
by the Department of the Environment 
and Heritage across Queensland, and 
the variation in trends of places in good, 
average and poor condition.  [  ]

Proportion of natural 
heritage places with 
protected area status

There is no consistent assessment of 
the condition of protected areas or other 
listed natural heritage places across the 
state.  [  ]
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Importance 
The complex relationship between condition and integrity of 
heritage places was highlighted in State of the Environment 
Queensland 2003 (EPA 2003). The condition of a heritage 
place relates to the physical fabric or nature of the place and 
changes to it over time. The integrity of a cultural or natural 
heritage place relates to its heritage values and signi  cance, 
and how well these are maintained.

It is important to monitor both physical condition and 
integrity in order to ensure the survival of places of heritage 
signi  cance, as well as their adequate management, for 
the bene  t of future generations. Collection of information 
about condition and integrity allows identi  cation of 
trends over time, and helps heritage managers be aware of 
the pressures and in  uences that may be acting on natural 
and cultural heritage places.

As noted in the previous reporting period (EPA 2003), the 
collection of data on the condition and integrity of heritage 
places is dif  cult, complex and expensive, requiring an 
ongoing commitment. Although there are currently few 
resources available to collect information on condition, 
and standardised monitoring is not undertaken as a matter 
of course, it is nevertheless important to continue to report 
on this issue.

Pressure and condition
Pressures on historical heritage
In addition to the pressures identi  ed in 2003 (EPA 2003), 
the following pressures are also of concern (Truscott et al. 
2005; ACNT 2004):

• drought,  re and climate change, which have particular 
impacts on heritage landscapes and gardens, including 
loss of trees, shortened life spans for signi  cant 
vegetation, and a heightened vulnerability to 
destruction by bush  res;

• development activities, particularly on coastal 
landscapes, including: 

— rapid changes in land use, especially close to major 
population centres; 

— recreation and tourism development for resorts and 
golf courses;

— increased demand for roads in scenic coastal areas;

— increased urbanisation and residential development 
resulting from the ‘sea change’ phenomenon, 
bringing the removal of existing height restrictions on 
buildings and the introduction of pests and weeds;

— enhanced requirements for marine infrastructure to 
enable Australian seaports to remain competitive in 
the global market;

— increased erosion and storm damage arising from 
climate change; and

— the rise of wind farms as a means of improved energy 
ef  ciency, but with consequent impacts upon the 
aesthetics of coastal landscapes.

Pearson and Marshall (2006) identi  ed Cairns and Port 
Douglas as coastal towns experiencing a high rate of 
commercial growth, with consequent increased risks for 
commercial properties in their central business districts, as 
well as residential properties in areas of motel/apartment 
development. Cooktown was also identi  ed as a relatively 
undeveloped town that is under threat as coastal 
development moves to new areas. Coastal holiday centres 
in general were noted as being at risk of change that would 
endanger heritage values.

Queensland Heritage 
Register places
As noted in 2003 (EPA 2003), the Queensland Heritage 
Council can remove a place from the Queensland Heritage 
Register if the cultural heritage signi  cance of the place no 
longer justi  es its retention in the Register: for example, 
the place has been demolished, no longer exists, was 
removed on appeal, or a lot was recon  gured. Thirty-
 ve places have been removed from the Register since 

2002–03 (Table 10.9). 

Proposed changes to historical heritage places entered 
in the Queensland Heritage Register are regulated by 
the provisions of the Queensland Heritage Act 1992 to 
minimise the impact on cultural heritage signi  cance. 
Applications for proposed development of heritage-
registered places must be considered by the Queensland 
Heritage Council. Under changes to the Act implemented 
in 2003, the assessment of development at privately 
owned heritage-registered properties was brought into 
the Integrated Development Assessment System (IDAS) 
established under the Integrated Planning Act 1997. These 
changes also introduced a system of exemption certi  cates 
to assist owners of heritage-registered places to undertake 
work on their properties. Under this system, owners may 
be exempted from the need to make an application to the 
Queensland Heritage Council if the proposed work does 
not harm the cultural heritage signi  cance of the place. 

The Queensland Heritage Council has also issued a 
series of general exemptions, which do not require any 
application process and give prior approval to owners 
for speci  c development, ‘as of right’. The  rst General 
Exemption (G1) was issued in December 2004, approving a 
range of maintenance and minor repair activities, including 

Year Number 
of places 
entered

Number 
of places 
removed

2002–03 63 11

2003–04 60 8

2004–05 76 8

2005–06 37 8

Total 236 35

Source: EPA

Table 10.9  Number of places entered in and removed from 
the Queensland Heritage Register, 2002–03 to 2005–06 
(See also Figure 10.1.)
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building maintenance, landscape maintenance, painting, 
and minor repairs. General Exemptions G2 to G5 were 
issued in December 2005, and give approval for a range of 
minor work, including signage (G2), temporary structures 
(G3), services (G4), and safety and security (G5). All general 
exemptions were issued with conditions and guidelines 
that describe the speci  c works permitted to owners of all 
places in the Queensland Heritage Register.

Since the commencement of the Queensland Heritage Act 
in 1992, a total of 2424 applications for development of 
heritage-registered places have been received, some 844 of 
these since 30 June 2002. Figure 10.8 shows the number of 
applications received each year from 2002–03 to 2005–06.

The introduction of exemption certi  cates at the end 
of 2003 is re  ected in Figure 10.8, as is the fact that 
development applications that previously would have been 
made to the Queensland Heritage Council are now dealt 
with as exemption certi  cates. The increase in the number 
of development applications received in 2004–05 is also 
explained by the exclusion of certain types of works from 
development applications and their being dealt with under 
the Queensland Heritage Regulation 1992.

National survey of condition of 
historical heritage places
In 2004, the Commonwealth Department of the 
Environment and Heritage repeated a national survey that 
was undertaken in 2000 on the condition of a sample of 
historical heritage places (Pearson et al. 2001). The 2004 
survey reported on the same places listed in the Register 
of the National Estate and various state heritage registers 
(Pearson and Marshall 2006). Although large parts of 
Queensland were not included in the sampling process 
due to the low numbers of registered places in rural 
and remote areas, the survey nevertheless provides an 
overview of the continued existence, condition, integrity 
and use of a sample of Australia’s historical heritage, 
allowing for the identi  cation of the following trends:

• slight increases in the number of places in good 
condition and in the number of those in poor condition;

• slight decreases in the number of places in fair 
condition, and in the number of places with low, 
medium and high integrity;

• no change in the proportion of places with at least 
medium integrity and fair condition (87.6%);

• a slight increase in the proportion of places with both 
high integrity and good condition, and of vacant places 
in poor condition;

• a slight decrease in the number of vacant places; and

• the deterioration of places that had previously received 
government funding for conservation.

The 2000 national survey (Pearson et al. 2001) highlighted 
the Toowoomba Post Of  ce and the Rockhampton Customs 
House as heritage-listed former government buildings at 
risk and in deteriorating condition, but these had been 
occupied by 2004. However, Rockhampton Post Of  ce 
remained vacant, while newly vacant places included the 
Townsville Customs House. The 2004 survey (Pearson and 
Marshall 2006) also found that there was a range in the 
quality of interpretive information provided for heritage 
places, but that recent Commonwealth funding programs 
had allowed the development of a highly effective 
approach to displays at the Atherton Chinese Temple.

Endangered Places List
Standardised monitoring of historical heritage places is 
not undertaken at state government level.  The Australian 
Council of National Trusts, however, maintains a list of 
heritage places currently under threat and encourages 
action to conserve them. Of the 18 places identi  ed 
nationally in the 2003 Australian Council of National Trusts 
Endangered Places List, three were in Queensland: North 
Bank Precinct, Brisbane River; Fort Lytton, Brisbane; and 
Pioneer River Precinct, Mackay. The Australian Council 
of National Trusts considers that both the  rst and last 
of these places remain under threat from inappropriate 
redevelopment (ACNT 2003a, 2003b).

Figure 10.8  Number of development applications 
received and exemption certi  cates issued for proposals 
for development of places entered in the Queensland 
Heritage Register, 2002–03 to 2005–06  
Source: EPA
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The most recent Endangered Places List (ACNT 2004) 
has identi  ed individual places and broader thematic 
types of places where condition is currently under threat 
at a national level; the latter include scenic Australian 
foreshores, re  ecting the sorts of pressures highlighted 
above. Places in Queensland in the ACNT’s Endangered 
Places List for 2004 are:

• Mater Misericordiae Hospital, Mackay—at risk of 
demolition for site redevelopment;

• Cairns Yacht Club—at risk of demolition for site 
redevelopment; and

• Jezzine Barracks, Townsville—at risk of demolition following 
site disposal by Commonwealth Department of Defence.

The Cairns Yacht Club did not meet the thresholds for 
listing on either state or national registers, while Jezzine 
Barracks has since been gifted to Townsville City Council 
for heritage and community purposes.

Condition of Indigenous 
heritage places
There are no standardised procedures for monitoring of 
the physical condition of Aboriginal or Torres Strait Islander 
places in Queensland. When a site is  rst identi  ed and 
recorded, information on the condition may be recorded 
and entered on the Cultural Heritage Database (formerly 
Indigenous Sites Database). Table 10.10 shows the numbers 
of sites recorded as having suffered human impacts at the 
time of recording. While these  gures provide a general 
indication of the impact on Indigenous heritage places, 
impact-related data are not recorded for every site.

Compliance with duty of care 
Under the Aboriginal Cultural Heritage Act 2003 and 
the Torres Strait Islander Cultural Heritage Act 2003, 
introduced since the last reporting period, permits are no 
longer required to undertake investigation or management 
of Indigenous cultural heritage in Queensland. Instead, 
provisions for a duty of care towards Indigenous cultural 

heritage have been introduced. Under these provisions 
a person who carries out an activity must take all 
reasonable and practicable measures to ensure that the 
activity does not harm Aboriginal or Torres Strait Islander 
cultural heritage. The extent of non-compliance with 
these provisions provides some indication of impacts on 
Indigenous cultural heritage. 

The Compliance Information Register Management System 
(CIRaM) has recorded 79 noti  cations related to cultural 
heritage; outcomes are given in Table 10.11. Since the 
introduction of the legislation one successful prosecution 
has been undertaken for unlawful possession of Aboriginal 
cultural heritage.

As part of the duty of care provisions, members of the 
public (predominantly developers) may request a search of 
the Cultural Heritage Database and Register for information 
regarding cultural heritage places in particular areas. The 
number of search requests made provides some indication 
of the pressure on Indigenous cultural heritage. Between 
January 2005 and October 2006, DNRW undertook 7037 
searches of the records.

Impacts 2002–03 2003–04 2004–05 2005–06

No. 
of 

sites

Percentage 
of total sites 

reported

No. 
of 

sites

Percentage 
of total sites 

reported

No. 
of 

sites

Percentage 
of total sites 

reported

No. 
of 

sites

Percentage 
of total sites 

reported

Vandalism 8 1.19 4 0.53 3 1.09 1 0.34

Camping 97 14.37 8 1.07 1 0.36 2 0.68

Foot traf  c 9 1.33 14 1.87 5 1.81 3 1.02

Vehicular traf  c 63 9.33 50 6.68 17 6.16 10 3.40

Mining 17 2.52 8 1.07 4 1.45 3 1.02

Pastoral 178 26.37 153 20.43 35 12.68 6 2.04

Other development 233 34.52 102 13.62 30 10.87 12 4.08

Total sites reported 675 749 276 294

Source: DNRW

Table 10.10 Number, proportion and type of human-related impacts on Indigenous sites reported to the Queensland 
Government, 2002–03 to 2005–06

Outcome No. of cases

Successful prosecution 1

Formal warnings 2

Prosecution pending 1

Still under investigation 9

Insuf  cient evidence 3

Legislative exemptions 3

Stop work orders issued 6

Finalised, no further action taken 54

Total 79

Source: DNRW

Table 10.11 Number of compliance noti  cations related to 
Indigenous cultural heritage
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Natural heritage places
Identifying trends and conditions regarding the 
assessment of condition is problematic for several 
reasons. Although the number and location of 
Queensland’s protected areas are known, there is no 
current consistent assessment of their condition. Similarly, 
there is no consistent condition assessment of heritage 
places that fall outside the protected area system.

Annual reports for two of Queensland’s World Heritage 
sites have included an assessment of condition. The on-
line State of the Great Barrier Reef Report had updates in 
the period 2004–06 (GBRMPA 2007) and the State of the 
Wet Tropics Report was produced annually in the years 
2002–06 (WTMA 2006).

In accordance with the Master Plan for Queensland’s Parks 
System (EPA 2001), the Queensland Parks and Wildlife 
Service (QPWS) has produced integrity statements for 81 
parks in its Southern region, which include an assessment 
of condition of protected areas. All lands where nature 
refuges have been established under the Nature 
Conservation Act have undergone an assessment of their 
natural conservation values and condition.

Response 
Australian Wind Energy 
Association program
Best practice standards involving general planning and 
visual impacts have been set for the installation of wind 
farms, although these did not include requirements for a 
comprehensive investigation of impacts on the historical 
and aesthetic heritage values of coastal landscapes. A joint 
initiative of the Australian Wind Energy Association and the 
Australian Council of National Trusts, which is in its early 
stages, is to develop a national approach to consistent 
landscape assessment in relation to strategic planning, 
and the design and siting of individual developments. 
The project has the support of the Australian Greenhouse 
Of  ce and the Heritage Division of the Department of 
the Environment and Heritage (now Department of the 
Environment and Water Resources) (Truscott et al. 2005). 
Although this program has been targeted in other states, it 
may well be relevant to Queensland in the future.

Our Heritage at Risk
As noted in State of the Environment Queensland 2003 
(EPA 2003), the Australian Council of National Trusts 
Endangered Places Program highlights heritage places 
under threat and encourages action to conserve them. An 
audit of the outcomes of the Endangered Places Program 
was undertaken during 2005–06 for the 2006 national 
state of the environment report (Wood 2006) (Table 10.12). 
The results show some positive outcomes, but still reveal 
some areas of concern. Even those places that had been 
protected or conserved remained threatened by such 
issues as under-resourcing. The category of ownership did 
not appear to have any signi  cant effect on whether places 
nominated to the Endangered Places List were ‘saved’ or 
not, privately owned and government-owned places being 
lost and saved in approximately equal proportions.

The results of the audit have been used to establish a new 
ACNT program, Our Heritage at Risk, which builds on the 
Endangered Places Program, but has been expanded to 
also include collections, partnerships with other heritage 
organisations, a hierarchy of places that are most at risk, 
and increased opportunities for community involvement and 
media coverage. Nominations to the Our Heritage at Risk List 
are being called for 2007 (ACNT 2006; Wood 2006).

The 2002 nomination of rural homesteads as a thematic 
place in the ACNT’s Endangered Places List prompted the 
Queensland Heritage Council to commission a report that 
investigated and identi  ed nine solutions for the conservation 
and management of rural heritage (Lennon 2003). One 
component of the program has been the establishment of 
a pilot Rural Homesteads Heritage Advisory Service. See 
‘Protecting Queensland’s heritage’ for more details.

Table 10.12  Result of audit of condition of places in the 
Endangered Places List from 1998 to 2004, as at 2005–06

Condition No. of 
places

Percentage 
of places 
assessed

Protected/conserved 72 47

Under threat 40 26

Values compromised 27 17

Destroyed/damaged 15 10

Total 154 100

Source: Wood 2006

Fitzroy Island
Photo: Tourism Queensland
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Figure 10.9  Path of tropical cyclone Larry across 
the coast, with location of damaged places in the 
Queensland Heritage Register  
Source: Pearce 2006, EPA
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Table 10.13  Damage caused by tropical cyclone Larry to 
places in the Queensland Heritage Register

Stucture and location Damage

Rocky Creek World War Two Hospital Complex (former) Roof

Merriland Hall at Atherton Roof

Former Principal’s Residence  at Atherton Water

Herberton Uniting Church at Herberton Roof

Great Northern Mine at Herberton Structural

Loundon House at Irvinebank Roof

Irvinebank School of Arts Hall Structural

Irvinebank State Treatment Works  at Irvinebank Structural

Paronella Park, Mena Creek Falls and Mena Creek 
Environmental Park Structural

Johnstone Shire Hall at Innisfail Structural

St Andrew’s Presbyterian Memorial Church at Innisfail Combination

McCowat’s Farm Combination

Babinda Hotel at Babinda Combination

Court House, Police Station and Residence at Yungaburra Combination

Cairns Plywood Pty Ltd Sawmill Complex at Yungaburra Combination

Butcher’s Shop at Yungaburra Roof

Community Centre at Yungaburra Roof

Source: Pearce 2006, EPA

Tropical cyclone Larry audit
The Queensland Government undertook an audit of historical 
heritage places damaged by tropical cyclone Larry, which 
crossed the north Queensland coast near Innisfail on 
20 March 2006. Historical heritage buildings in six local 
government areas—Cairns City, and Johnstone, Eacham, 
Herberton, Atherton and Mareeba shires—were damaged 
to various degrees by the cyclone. Ninety-nine places 
permanently entered in the Queensland Heritage Register 
are situated in the six affected local government areas. Of 
these, 17 places received severe to minor damage. Some 17 
other historical places that are not entered in the Queensland 
Heritage Register were also substantially damaged by tropical 
cyclone Larry. Damage ranged from unroo  ng of buildings 
to severe water damage, and some buildings required 
stabilisation. Figure 10.9 shows the location of heritage-
registered properties in the cyclone’s path and Table 10.13 
gives a brief description of the type of damage they incurred. 
Only anecdotal information was available on the condition of 
some places before the impact of the cyclone (Pearce 2006). 
The audit resulted in an approach to the Department of the 
Premier and Cabinet to announce a proportion of disaster 
relief funds ($500 000) for repair or protection of cyclone-
damaged heritage buildings in state and local government 
inventories and registers. See ‘Protecting Queensland’s 
heritage’ for further details.

Indigenous cultural heritage
No monitoring systems to determine the impacts on and 
damage to Indigenous cultural heritage places and objects 
have been developed since the 2003 reporting period.

Queensland’s protected areas
In 2003 various government programs assessed the 
impacts on Queensland’s natural heritage places of pest 
species, climate change,  re and clearing, and activities 
such as forestry, farming and  shing (EPA 2003). These 
types of programs have continued and are discussed in 
other chapters of this report. 

Although there is still no consistent assessment of the 
condition of protected areas or other listed natural 
heritage places within the state, several initiatives 
provide a platform to produce comprehensive condition 
assessments in the future.

The EPA produced a methodology in 2006 to assess 
condition of native vegetation. The BioCondition 
assessment tool kit provides a framework to measure 
how well a terrestrial ecosystem is functioning for the 
maintenance of biodiversity values. It will assist in the 
management of protected areas (Eyre et al. 2006).

Queensland Wetlands Programme
A scoping study for monitoring of wetlands extent and 
condition is being conducted under the Queensland 
Wetlands Programme, discussed in ‘Knowledge of 
Queensland’s heritage’. The project will provide tools for 
wetlands managers to assess the condition and extent of 
Queensland wetlands (EPA 2005).
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Key findings 
• Funding for Queensland’s World Heritage Areas 

continues to increase.

• New funding programs for places of national heritage 
value have been implemented for historical and 
Indigenous heritage places.

• Grants programs were also established for historical and 
Indigenous heritage places at state level.  For historical 
heritage places, this amounted to $10 million ($5 million 
to the EPA and $5 million to the Department of Public 
Works), a considerable increase on the amount reported 
on in the 2003 state of the environment report.  For 
Indigenous heritage, it amounted to $140 000.

• Substantial changes have been made to the legislative 
regimes for heritage protection at both the national and 
state levels:

— amendments to the Commonwealth Environment 
and Biodiversity Protection and Conservation Act 
1999 introducing a new national heritage regime 
integrating cultural and natural heritage;

— repeal of the Cultural Record (Landscapes Queensland 
and Queensland Estate) Act 1987 and the introduction 
of the Aboriginal Cultural Heritage Act 2003 and 
the Torres Strait Islander Cultural Heritage Act 2003 
with the transfer of responsibility for Indigenous 
cultural heritage management from the Environmental 

Protection Agency (EPA) to the Department of Natural 
Resources and Water (DNRW);

— changes to the Queensland Heritage Act 1992 
incorporating heritage development provisions into 
the Integrated Planning Act 1997;

— proposed amendments to the Queensland Heritage 
Act 1992, resulting from the 2004 heritage review;

— full commencement of the Marine Parks Act 2004, 
modernising the marine park system and improving 
conservation of the marine environment; and

— amendments to the Vegetation Management Act 1999 
leading to the cessation of broadscale clearing of 
native vegetation.

• The protected area estate increased to 4.7% of the total 
Queensland land area.

• Funding has been established for nature refuges, and 
for implementation of the Koala Plan to protect habitat.

• Regional coastal management plans have been developed.

• Funding for state government agencies responsible for 
the management of natural and cultural heritage has 
been variable, with increases for the EPA and DPW (the 
Community Memorials Restoration Program) (historical 
cultural heritage) and QPWS (natural heritage), but 
remaining static for DNRW (Indigenous cultural heritage).

• Local government spending on cultural heritage has 
increased, but it is still a small proportion of overall 
environmental spending, and Queensland still lags behind 
the national average for spending on cultural heritage.

• Grants funding provided to communities by local 
government has declined.

• At Commonwealth level, the protection of natural and 
cultural heritage is integrated under the Environment 
Protection and Biodiversity Conservation Act, but at 
State level historical, Indigenous and natural heritage 
are administered separately.  

Protecting 
Queensland’s 
heritage

Aboriginal rock art
Photo: Tourism Queensland
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Pressure and condition
Pressures
Natural heritage and cultural heritage are subject to a 
range of pressures that impact on their management. 
These include deterioration and decay, exacerbated by 
financial hardship and decline in rural areas; natural 
disasters; development pressures; climate change; land 
use; and legislative changes. One of the most profound 
pressures on heritage is the impact of population 
growth leading to consolidation and redevelopment 
(Lennon 2006). The currently robust economy makes 
heritage places increasingly subject to development but 
also provides the opportunity to embrace sustainable 
management practices. This is in keeping with other 
aspects of economic development, whereby longer-term 
environmental and social repercussions are increasingly 
factored into evaluation of economic benefit. 

International heritage
The overall level of government funding provided for 
the protection and management of Queensland’s World 
Heritage Areas has increased (Figure 10.10), due mainly to a 
significant increased allocation of funds to the Great Barrier 
Reef by the Commonwealth Government. However, there is 
a growing disparity in the level of funding between the State 
and Commonwealth governments for Queensland’s other 
World Heritage Areas, which receive Commonwealth funding 
from the Natural Heritage Trust. As discussed in State of the 
Environment Queensland 2003, the efficacy of these funding 
arrangements for Australia’s international treaty obligations 
may warrant review.

Figure 10.10  State and Commonwealth Government total 
expenditure on Queensland’s World Heritage Areas, 
2002–03 to 2005–06  
Source: QPWS
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Indicators and 
summary of status

Importance 
Protecting Queensland’s natural and cultural heritage 
places is one of the most important ways to ensure that 
the state’s heritage values are preserved and passed on to 
future generations.

Key protective measures that are required at international, 
national and state levels include adequate laws, 
regulations and policies that apply to the management 
of heritage sites; provision of adequate funds to 
enable significant sites to be managed effectively; and 
development and implementation of programs to maintain 
and enhance heritage values.

All levels of government, non-government organisations, 
industry and community groups, private landholders and the 
general public have an important role to play in protecting 
Queensland’s natural and cultural heritage values.

Indicator Status of indicator

Funds allocated by all 
levels of government for the 
protection and conservation 
of natural heritage

While increasing, there is a 
growing disparity between State 
and Commonwealth funding for 
Queensland’s World Heritage Areas.  [  ]

Funds allocated to state 
government agencies 
for the management of 
protected areas

Funding for the management of 
protected areas has increased.  [  ]

Proportion of natural 
heritage places with a 
management plan

The percentage of national parks with an 
approved management plan decreased 
from 42% to 37%.  [  ]

Funding allocated to state 
government agencies 
responsible for the 
protection of cultural 
heritage places

Funding for historical heritage has 
recently increased.  [  ]

Funding for Indigenous heritage has 
remained static.  [  ]

Funds and associated 
support provided by 
the state government 
to the community and 
local government for the 
maintenance, protection, 
and promotion of cultural 
heritage places 

Grant funding for historical heritage 
places has increased, with emergency 
funding also supplied in response 
to damage by natural disasters, and 
the recent introduction of a new grant 
program. A new grant funding program 
was established in 2006 for Indigenous 
heritage places.  [  ]

Number of state and local 
government agencies 
that have initiated and/or 
completed cultural  
heritage studies

There has been some improvement in the 
level of involvement of state government 
agencies in the management of cultural 
heritage. The number of local government 
authorities that have conducted studies of 
historical heritage places has increased, 
although not all were incorporated into 
local planning schemes.  [  ]

Number of Indigenous 
people employed by 
government for the 
management and 
protection of Indigenous 
cultural heritage

The trend is not clear due to the limited 
availability of data, and this lack of data 
is of concern.  [  ]
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Figure 10.11 shows funding allocated to each of Queensland’s 
five World Heritage Areas. The general proportion of funds 
split between the areas remains the same as in the previous 
reporting period, the majority being allocated to the 
management of the Great Barrier Reef.

A new zoning plan for the entire Great Barrier Reef Marine 
Park released on 1 January 2004 increased the proportion 
of the marine park protected by no-take zones from less 
than 5% to more than 33%. The zone is given effect by both 
Commonwealth and Queensland Government legislation, 
and now protects representative examples of each of the 
70 broad habitat types across the entire marine park.

Developments in the management of Queensland’s World 
Heritage sites since 2002 include:

• preparation and submission of periodic reports to the 
Commonwealth Government and the United Nations 
Educational, Scientific and Cultural Organization (UNESCO) 
for all Queensland’s World Heritage Areas in 2003;

• advancement of a proposal to extend the Fraser Island 
World Heritage Area to include the Cooloola mainland 
area of the Great Sandy National Park, and the Great 
Sandy Strait, Tin Can Bay, Platypus Bay and Breaksea 
Spit located within the Great Sandy Marine Park;

• the establishment of an Indigenous Advisory Committee 
for Fraser Island and the creation of the Fraser 
Island Natural Integrity Alliance in late 2005 by key 
stakeholders representing local and state government, 
community, research and Traditional Owner groups on 
Fraser Island;

• the implementation of a successful and highly regarded 
program on Fraser Island to educate people about the 
dangers of feeding dingoes; 

• the fencing of more camping areas on Fraser Island to 
separate dingoes from humans;

• the signing of the Regional Agreement between 
rainforest Aboriginal people and the Commonwealth 
and Queensland governments in relation to the Wet 
Tropics World Heritage Area, and the subsequent 
establishment of the Aboriginal Rainforest Council;

• the release of a new zoning plan for the entire Great 
Barrier Reef Marine Park;

• the release in December 2006 of the Draft Whitsunday 
and Mackay Islands Visitor Management Strategy;

• the release in 2004 of the Wet Tropics Conservation 
Strategy (WTMA 2004); 

• the release in October 2003 of the Reef Water Quality 
Protection Plan, which targets diffuse pollution from 
broadscale land use (DPC 2006); and 

• the launch in May 2003 of the Great Barrier Reef Coastal 
Wetlands Protection Program by the Commonwealth 
Government to develop and implement measures for 
the long-term conservation and management of priority 
wetlands in the Great Barrier Reef catchment.

National heritage
A new Commonwealth Heritage regime resulted from the 
amendments to the Environment Protection and Biodiversity 
Conservation Act 1999 (EPBC Act) that came into force on 
1 January 2004. The new regime provides for the protection 
of national heritage sites through the establishment of a 
new advisory body, the Australian Heritage Council, and 
the development of the new National Heritage List and 
Commonwealth Heritage List, and the retention of the 
Register of the National Estate (DEWR 2007a).

To ensure the continuing protection of heritage places 
in the Commonwealth Heritage List, managers of every 
listed place will be encouraged to have a management 
plan setting out how the significance of the site will be 
protected or conserved. Such plans will be reviewed 
every five years (DEWR 2007f). All places listed in the 
National and Commonwealth Heritage Lists are protected 
by provisions of the EPBC Act. The Act prohibits taking an 
action that has a significant impact on the listed natural 
values of a National or Commonwealth Heritage place 
without the approval of the Minister for the Environment 
and Water Resources (DEWR 2007b). Places in the Register 
of the National Estate are also protected under the EPBC 
Act by the same provisions that protect Commonwealth 
Heritage places (DEWR 2007e).

The principal federal funding program for places in the 
National Heritage List is the National Heritage Investment 
Initiative (NHII), a $10.5 million grants program over four 
years that provides assistance to restore and conserve 
important historical heritage places (DEWR 2007c). Priority 
is given to places included in the National Heritage List. In 
its first funding round of 2005–06 the NHII awarded  
$3.6 million to 18 historic heritage conservation projects 
(DEWR 2006c). None of Queensland’s historical sites 
received funding under this program in its first year. 

The Commonwealth Government provides funding for 
Indigenous heritage places under the Indigenous Heritage 
Program, with more than $3.5 million available in the 
2007–08 round of funding (DEWR 2007d). The program 
supports projects that identify, conserve and promote 

Figure 10.11  Funding allocated to Queensland’s five  
World Heritage Areas, 2002–03 to 2005–06  
Source: QPWS
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the Indigenous heritage values of places important to 
Aboriginal and Torres Strait Islander people, particularly 
those which have, or potentially have, values meeting the 
National List criteria (DEWR 2007d). In the 2006–07 round 
of funding, 12 Queensland Indigenous cultural heritage 
projects received a total of $713 720 (DEWR 2006a).

Protection for Queensland’s nationally important 
wetlands is provided by the suite of 44 Queensland and 
Commonwealth Government statutory instruments and 
international agreements that are used to improve wetland 
conservation in Queensland (Saunders 2005). 

See ‘Knowledge of Queensland’s heritage’ for details of 
the National Heritage List, Commonwealth Heritage List, 
Register of the National Estate and register of nationally 
important wetlands.

State measures
Since 2003, major changes in the legislative regime for the 
protection of cultural heritage in Queensland have taken 
place. The Cultural Record (Landscapes Queensland and 
Queensland Estate) Act 1987 has been repealed, and the 
Aboriginal Cultural Heritage Act 2003 and the Torres Strait 
Islander Cultural Heritage Act 2003 have been introduced. 
The administration of the legislation protecting Indigenous 
cultural heritage was transferred from the Environmental 
Protection Agency (EPA) to the Department of Natural 
Resources and Water (DNRW). The EPA is now responsible 
only for the Queensland Heritage Act 1992, which covers 
only historical heritage in Queensland.

Queensland Heritage Act
Several changes were made to the Queensland 
Heritage Act 1992, effective as of 28 November 2003, 
to incorporate it into the Integrated Planning Act 1997. 
These amendments, primary outcomes were to bring the 
assessment of development at privately owned heritage-
registered places into the Integrated Development 
Assessment System (IDAS) of the Integrated Planning Act.

The new Part 7 of the Queensland Heritage Act provides for 
the protection of archaeological objects and archaeological 
areas that draw their significance from the period since 
European settlement.

As noted in ‘Knowledge of Queensland’s heritage’, in 2005 a 
Ministerial Advisory Committee comprising representatives 
of government, development industry and heritage interest 
groups recommended implementing a strategic and policy- 
driven approach to heritage, which included expanding 
local government’s heritage responsibilities, transferring 
the concurrence agency role to the EPA, developing heritage 
management principles for state-owned heritage places and 
reintroducing a heritage grants program.

Following the 2004 heritage review, proposed amendments 
to the Queensland Heritage Act 1992, the Queensland 
Heritage and Other Legislation Amendment Bill 2007, were  
part of a comprehensive package of reforms and initiatives 
designed to implement a proactive, strategic and policy- 
driven approach to heritage management in Queensland 
that were passed by Parliament in October 2007. Further 
details will be provided in the next reporting round after 
the amendments have commenced.

Aboriginal Cultural Heritage Act  
and Torres Strait Islander Cultural 
Heritage Act
The Cultural Record (Landscapes Queensland and 
Queensland Estate) Act 1987 has been replaced by a new 
legislative regime which includes the Aboriginal Cultural 
Heritage Act 2003 and the Torres Strait Islander Cultural 
Heritage Act 2003. This legislation is the responsibility of 
the Cultural Heritage Coordination Unit of DNRW. The unit 
employs 12 staff, of whom four are Indigenous people. Some 
of the key features of this legislation are discussed below. 

The new legislation recognises Aboriginal and Torres 
Strait Islander people as the primary guardians, keepers 
and knowledge holders of their cultural heritage. Existing 
rights of ownership of cultural heritage by Aboriginal 
and Torres Strait Islander people and native title are not 
affected. The legislation recognises Aboriginal and Torres 
Strait Islander ownership of human remains wherever 
held. The legislation also recognises Aboriginal and Torres 
Strait Islander ownership of secret and sacred material 
currently held in state collections (such as the Queensland 
Museum). Aboriginal and Torres Strait Islander ownership 
of cultural heritage removed from land under Cultural 
Heritage Management Plans and other agreements is 
also recognised. Residual ownership (custodianship) of 
any other cultural heritage resides in the State to ensure 
protection of heritage on freehold land.

The legislation provides blanket protection for areas 
and objects of significance to Aboriginal and Torres 
Strait Islander people in accordance with their tradition 
or history. Cultural heritage includes evidence of the 
occupation of Queensland that has cultural, historical or 
archaeological significance. For an area to be a significant 
area it is not necessary for the area to contain markings or 
other physical evidence indicating occupation. 

All persons have a duty of care to take all reasonable and 
practical measures to avoid harming cultural heritage and 
penalties enforce the duty of care. Duty of care guidelines 
have been gazetted to assist people in making land  
use decisions.Birdsville

Photo: Laurence Knight
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Parks and forests
Many natural heritage places are included in the formal 
protected area estate established under Queensland’s 
Nature Conservation Act 1992. Most protected areas are state 
lands managed by the QPWS. Overall, 4.7% of Queensland 
was contained in formal protected areas (excluding nature 
refuges) at 30 June 2006. This figure increased from 4.1% in 
June 2002 (EPA 2003). See Table 10.6.

The increases in the protected area estate have occurred 
mainly in south-east Queensland and the Wet Tropics, as 
part of the forest agreement process. In these two regions, 
323 209 hectares of land was converted from forest reserve 
(a holding tenure) to more secure tenures managed under 
the Nature Conservation Act. Many of these conversions 
resulted in expansions to existing national parks. Under 
the South East Queensland Forest Agreement, timber 
harvesting has ceased on approximately 406 000 hectares 
of state forest and timber reserve. Between 2005 and 
2024 a further 375 000 hectares of state forests will be 
progressively transferred to protected area (EPA 2005a). 
The decision to transfer 480 000 hectares of former state 
forests in the Wet Tropics (mainly in the World Heritage 
Area) to protected area was endorsed by the Queensland 
Government in December 2003 (EPA 2005b). 

Queensland’s marine parks are protected under the 
Marine Parks Act 2004, which fully commenced in August 
2006 and repealed and modernised the Marine Parks Act 
1982. The Marine Parks Act provides for the conservation of 
the marine environment and protects Queensland’s marine 
parks (EPA 2006b). The extent of Queensland’s marine 
parks system at 31 August 2006 was 7 206 487 hectares 
(Table 10.14). The Great Sandy Marine Park is a new marine 
park that was declared in 2006. It surrounds the Fraser 
Island World Heritage Area and incorporates the former 
Woongarra and Hervey Bay marine parks, providing greater 
protection for the entire region. 

The Nature Conservation Act requires that a management 
plan be prepared for each protected area as soon as 
practicable after its dedication. In 2006, 95 (37%) of 
Queensland’s 254 national parks had a management plan 
(EPA 2007b). This represents a deterioration in the situation 
since 2002, with a substantial increase in the number of 
parks but only two new management plans prepared.

A Cultural Heritage Management Plan (CHMP) is an 
agreement developed under Part 7 of the legislation 
between a land user (‘the sponsor’) and a Traditional 
Owner (‘the endorsed party’) about how land use activities 
can be managed to avoid or minimise harm to Aboriginal or 
Torres Strait Islander cultural heritage. CHMPs are required 
for certain high-level impact activities (for example, where 
an environmental impact statement is required under 
legislation; where a material change in use is proposed 
over registered cultural heritage; or where excavation or 
relocation of cultural heritage is proposed). A CHMP may 
be initiated voluntarily (for example, for certainty that duty 
of care is met). 

The CHMP involves a four-month process of notification and 
negotiation to reach agreement about how the plan will make 
provision to avoid or minimise harm to cultural heritage. 
Access to culturally appropriate mediation by the Indigenous 
Issues Referee at the Land and Resources Tribunal is available 
for agreement on the content of CHMPs. Objections to the 
content of CHMPs can be made to the Land and Resources 
Tribunal, which then makes a recommendation to the Minister 
for Natural Resources and Water. The Minister’s decision is 
subject to judicial review. A CHMP approved under Part 7 
of the legislation allows a land user to deal with Aboriginal 
and Torres Strait Islander cultural heritage with certainty in a 
timely and cost-effective manner.

A Cultural Heritage Permit is no longer required to 
undertake investigation or management of cultural 
heritage in Queensland. Permits have been replaced by 
duty of care provisions, the Cultural Heritage Management 
Plan process and other agreement-based mechanisms. 
No new access provisions are included in the Acts. Where 
a person is authorised under legislation to enter an area 
to carry out particular activities (such as exploration) that 
person is also permitted to carry out activities under the 
cultural heritage legislation. 

The Minister can appoint authorised officers to investigate 
offences under the Act and impose stop work orders for 
up to 60 days. Penalties in the new legislation apply 
to breach of the duty of care or damage to Aboriginal 
cultural heritage, maximum penalties being $750 000 for 
a corporation and $75 000 for an individual. Additionally, 
breach of a stop work order can invoke a $1.275 million 
penalty. Damage to a registered site/object can result in 
up to two years imprisonment. There are also provisions for 
orders to make good damage to cultural heritage.

A number of policies and guidelines derived from the new 
Indigenous heritage legislation have been prepared by 
DNRW for public release to ensure the protection of cultural 
heritage. These include:

• Section 28—Duty of Care Guidelines, gazetted 16 April 2004;

• Section 85—Cultural Heritage Management Plan 
Guidelines, gazetted 22 April 2005;

• Part 2—Humans Remains Guideline—General Information;

• Part 2—Human Remains Guideline—Appropriate Handling;

• Part 2—Human Remains—General Information for  
Police; and

• Part 2—Human Remains—Reburial and  
Management Options.

Marine Park Area (ha)

Great Barrier Reef Coast 6 273 265

Great Sandy 590 457

Moreton Bay 342 765

Total 7 206 487

Source: EPA

Table 10.14  Total area of Queensland’s marine parks,  
30 August 2006
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Nature refuges and  
NatureAssist program
National parks and other conservation reserves alone 
cannot protect all of Queensland’s outstanding natural 
heritage values. Significant contributions to protecting and 
managing high-value lands outside protected areas are 
made through local government, private organisations, 
and cooperative programs involving private landholders, 
supported by the State Government.

A nature refuge can be declared after a landholder and 
the Queensland government enter into a conservation 
agreement to protect significant conservation values 
on the landholder property. In June 2002, there were 73 
nature refuges in Queensland, covering 33 209 hectares 
(EPA 2002a). The number of nature refuges has increased 
to 204 by June 2006, covering 463 095 ha (EPA 2006a). 

The NatureAssist program provides financial incentives 
to encourage landholders to establish nature refuges. In 
June 2006, 11 Queensland landowners became the first to 
receive a total of $470 000 in cash incentives through the 
NatureAssist program (DEWR 2006b). NatureAssist also 
provides for reimbursement of transfer duty and land tax to 
nature refuge owners. Between March 2004 and October 
2006, approximately $163 000 was reimbursed to 31 
landowners (EPA 2007a).

An incentives tender is a feature of NatureAssist, whereby 
landholders can bid in a competitive auction process for 
financial assistance to protect and manage their property’s 
significant natural or cultural heritage values. Bids that 
offer the greatest conservation return for investment will be 
successful, and will fund activities such as the development 
of management plans, fencing, weed and pest control, and 
natural regeneration. At 30 June 2006, 165 expressions of 
interest in the tender had been received from landholders 
who were interested in entering into nature refuge 
agreements or who had already entered into agreements. 
Approximately $10 million over four years is available 
through the tender. The Environmental Partnerships 
Scheme, an initiative launched in June 2006 under the 
Blueprint for the Bush, is a major source of funding. The 
Queensland and Commonwealth governments, regional 
natural resource management groups and not-for-profit 
organisations are major funding partners.

Koala Conservation Plan
The Nature Conservation (Koala) Conservation Plan 2006 
and Management Program 2006–2016 (the Koala Plan) 
commenced in October 2006. This plan deals with the 
key threats facing koalas, provides strategies to halt the 
decline of koala numbers and sets in train the species’ 
recovery. The best way to protect koalas is to protect their 
habitat. Some koala habitat is already protected by its 
inclusion within national parks and state forests. However, 
significant areas of habitat are located outside protected 
areas, often on private land where clearing or development 
is proposed. The Koala Plan provides a number of 
opportunities to protect habitat or manage the clearing 
of habitat outside protected areas. The Queensland 
Government has committed $2.1 million over four years for 
the implementation of the Koala Plan (EPA 2007a).

Marine and coastal protection
Regional coastal management plans are prepared under 
the Coastal Protection and Management Act 1995. 
They implement the State Coastal Management Plan’s 
policy framework at the regional level. Regional coastal 
management plans include the identification and 
protection of significant natural coastal values including 
wetlands, dune systems and marine habitats such as 
seagrass beds (EPA 2006a) (Table 10.15).

Vegetation Management Act
The Vegetation Management Act 1999 contributes to the 
protection of natural heritage values by regulating the clearing 
of vegetation. Amendments to the Vegetation Management 
Act in 2004 ended broadscale clearing in Queensland from 
31 December 2006, due to concerns about native vegetation 
clearing rates. The Vegetation Management Act is discussed 
further in Chapter 7, Biodiversity.

Ecologically sustainable  
forest management
Ecologically sustainable forest management is important 
for protecting natural values on Queensland’s state forests 
and timber reserves, as well as on private forestry lands. 
It involves managing forests to maintain their diversity of 
plants and animals, their health and their integrity, and to 
ensure that their natural and cultural values are protected 
for current and future generations. To achieve this, forest 
management systems need to balance social, economic 
and culturally beneficial uses of forests, within ecological 
constraints, while maintaining options for the future  
(EPA 2005a).

The QPWS applies an auditing system to ensure that 
timber harvesting activities on state forests and timber 
reserves are conducted in accordance with the Code of 
Practice for Native Forest Timber Production (the Code). 
The Code, which previously applied only to South East 
Queensland and cypress areas, was reviewed in 2002 
and was subsequently extended to apply statewide. The 
Code is one element of the QPWS system for implementing 
ecologically sustainable forest management across the 
Queensland state forest areas (Tony Baker, pers. comm.).

Regional Coastal 
Management Plan

Status

Cardwell-Hinchinbrook Commenced 13/01/2004

Curtis Coast Commenced 29/12/2003

Dry Tropical Coast Draft plan currently being prepared

Mackay-Whitsunday Draft plan released March 2006 for 
comment

South-east Queensland Commenced 28/08/2006

Wet Tropical Coast Commenced 01/03/2004

Wide Bay Coast Draft plan currently being prepared

Source: EPA 2006a

Table 10.15  Status of Queensland’s regional coastal 
management plans
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State funding
Historical cultural heritage
Support for Queensland’s historical heritage places 
increased substantially after 2006 (Figure 10.12). These 
figures cannot be directly compared with those in the 
previous reporting period because, since the introduction 
of new Indigenous heritage legislation in 2003, the EPA no 
longer administers Indigenous heritage.

The EPA and its predecessors operated heritage grants 
programs from allocated cultural heritage funds from 1989 
to the end of the 2003–04 financial year. A total of $115 000 
in heritage funding was allocated during 2003–04. 

There were no EPA grant programs for historical heritage 
in either 2004–05 or 2005–06. However, in 2006, the 
Queensland Government established the $5 million 
Living Buildings and Places Fund, a recommendation 
of the report of the Ministerial Advisory Committee on 
Queensland’s Historical Heritage in 2005. The program 
is targeted at community groups and private owners to 
fund major heritage restoration work. The first round of 
grants for the program closed in March 2007. This grants 
program will form a focus for the next round of state of the 
environment reporting.

In 2004, the Queensland Government also initiated the 
Community Memorials Restoration Program to assist local 
government authorities and community organisations to 
restore, repair, record, preserve and promote awareness of 
this part of our heritage. In 2006, $5 million was allocated 
to the program.

The Queensland Heritage Council sponsored a trial Rural 
Homesteads Heritage Advisory Service which commenced 
in 2006, to provide professional heritage conservation 
advice to owners of rural homesteads.

In May 2006, tropical cyclone Larry caused significant 
damage to homes, businesses and rural industry 
across much of far north Queensland. The Queensland 
Government provided a $500 000 assistance package for 
places entered in the Queensland Heritage Register that 
were damaged by the cyclone. These funds were intended 
to help cover the significant shortfall between the insured 
amount and the actual costs of repairs. The funding 
was provided by the Local Government and Planning 
Department and was administered by the Eacham, 
Herberton, Johnstone and Cairns councils. Table 10.16 
shows the properties to receive funding. Queensland State 
Archives staff also attended locations affected by tropical 
cyclone Larry in May 2006 to provide preservation advice 
and support to public authorities (QSA 2006).

Indigenous cultural heritage
Figure 10.13 shows funding for the Cultural Heritage 
Coordination Unit of DNRW, which is responsible for the 
protection and management of Indigenous cultural heritage. 
The level of funding has remained static over the reporting 
period. Comparison with funding levels in the previous 
reporting period is not possible due to changes in the 
legislation and administering departments since that time.

DNRW established a grants program in 2006 consisting of 
two parts. The Cultural Heritage Body Assistance Program 
provides financial assistance of up to $10 000 to a 
registered cultural heritage body to fund activities that will 
help it fulfil its role. The Cultural Heritage Grants Program 
has been established to provided financial funding up to 
$15 000 to projects that aim to preserve Aboriginal and 
Torres Strait Islander cultural heritage in Queensland.

Figure 10.12  Total funding for the EPA Cultural Heritage 
Program by financial year, 2003–04 to 2006–07
*The funding figure for 2006–07 is a budgetary estimate only 
and is based on the January 2007 budget; it includes capital 
of $166 957 for the CHIMS Project, Heritage Grants funding of 
$5 million, and statewide survey operating budget of $697 572. 
Source: EPA
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Place Amount funded 
up to ($)

The Babinda Hotel, Babinda 245 000

Cairns Plywood Pty Ltd Sawmill Complex, 
Yungaburra 100 000

Paronella Park, Mena Creek 80 000

Great Northern Mine, Herberton 25 000

McCowat’s Farm, Garradunga (near Innisfail) 20 000

St Andrew’s Presbyterian Church, Innisfail* 137 700

Total 607 700

*Additional funding  
Source: EPA

Table 10.16  Funding provided by the Queensland 
Government to assist with repairs to historical heritage 
places damaged by tropical cyclone Larry, 2006
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Natural heritage
Table 10.17 and Figure 10.14 show funding for the 
Queensland Parks and Wildlife Service (QPWS), which 
manages most protected areas under the Nature 
Conservation Act and several other land tenures under the 
Forestry Act 1959.

QPWS funding, as indicated by the total recurrent 
operating costs and annual labour costs, generally rose 
over the 2002–06 reporting period (Table 10.17). A drop 
in funding occurred in 2003–04 due to a change in 
allocation arrangements for state contributions to the 
Great Barrier Reef Day-to-Day Management Program. In 
comparison with the 2003 reporting period, significant 
increases in labour costs and revenue occurred during 
2002–06. The increases are associated with the transfer 
of responsibility for state forests and other lands managed 
under the Forestry Act 1959 from DNRW to the EPA/QPWS in 
2001, and the inclusion of Great Barrier Reef Marine Park 
Authority (GBRMPA) funding in the period 2002–06.

Figure 10.14 shows a marginal increase in the amount of 
spending on a per area basis between 2002 and 2006; 
there was minimal change in spending on a per visitor 
basis over this period, except for a slight decrease during 
2003–04 and 2004–05. The visitor figures used for these 
calculations are estimates only, so any trend should be 
interpreted in this context.

Cultural heritage in other state 
government agencies
A survey of state government agencies was undertaken 
in December 2006 to determine the nature of any current 
cultural heritage activities (EPA 2006d). Table 10.18 gives 
the results.

In the absence of any specific legislative requirement, the 
survey indicated that a number of agencies recognise the 
importance of cultural heritage management within their 
portfolios. Several state government agencies, such as 
Main Roads, deal principally with Indigenous heritage, 
and deal with historical heritage only as part of the 
environmental impact assessment process. These results 
are generally consistent with those reported previously 
(EPA 2003), indicating some improvement in the level of 
involvement since 2003.

A total of 235 places in the Queensland Heritage Register are 
owned by state government agencies. Table 10.19 shows the 
number of places owned by each agency. Queensland Rail, 
Queensland Health and the Department of Public Works and 
Housing have conservation management plans prepared for 
the heritage-registered places that they own. Queensland 
Rail (QR) provides a model example for the management of 
heritage places by large organisations. Following on from 
QR’s comprehensive survey of cultural heritage assets (EPA 
2003), a Memorandum of Understanding (MoU) with the EPA 
and the Queensland Heritage Council was initiated, allowing 
Queensland Rail to care for its own heritage properties. The 
MoU is a potential model that could be applied to other 
state government owners of large numbers of heritage-
registered places.

Figure 10.13  Total funding for DNRW Cultural Heritage 
Program by financial year, 2003–04 to 2005–06 
Source: DNRW
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Figure 10.14  Spending on land managed by QPWS on 
a per area and per visitor basis, 2001–02 to 2005–06  
Source: QPWS
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Total recurrent cost per area $/ha

Total recurrent cost per visit $/visitor

Year Total 
recurrent 
operating 

cost 
($ million)

Total annual 
labour cost 
($ million)

Total revenue 
($ million)

2001–02 39.3 58.0 38.4

2002–03 40.7 64.4 31.3

2003–04 38.2 61.5 25.4

2004–05 36.5 65.0 27.5

2005–06 41.9 70.6 25.5

Source: QPWS

Table 10.17  Financial measures for QPWS, 2001–02 to 
2005–06
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Local government funding
The Australian Bureau of Statistics has reported on local 
government expenditure on environmental protection by 
state annually from 1997–98 to 2002–03 (Trewin 2004). 
Local government expenditure on cultural heritage has 
increased (Table 10.20), but cultural heritage remains a 
minor component of local government expenditure on 
environmental protection. This is particularly apparent in 
Queensland, where the percentage of local government 
expenditure on cultural heritage is lower than in all states 
except New South Wales and well below the national 
average. This is despite Queensland local government 
authorities receiving the most revenue ($1.028 billion) of 
all states for environmental protection activities.

Four of the 66 local government authorities (6%) that 
responded to the EPA’s survey of local governments  
(EPA 2006c) reported that they administer grants programs 
that provide support for heritage-related projects, a 
decrease from the 13 of 88 (14.7%) that had grants programs 
in the 2002 survey (EPA 2002b). Other local government 
authorities provide rate relief or in-kind support and 
conservation advice for owners of heritage properties. For 
example, Charters Towers City Council has undertaken 
necessary conservation work directly, and charged the 
client at an ‘at cost’ basis. Ipswich City Council provides 
a free heritage adviser service, Heritage Information Kits 
and Historical Markers for places of Cultural Heritage 
Significance, runs an Annual Awards for Excellence program, 
and has various heritage subcommittees. Redland Shire 
runs a grants program as well as providing rates relief, 
along with substantial contributions to heritage building 
restoration where use for public purposes is planned. 

The most substantial grants program is run by Brisbane City 
Council, which introduced the Heritage Incentives Scheme 
in 2005. This scheme provides owners with free expert 
consultation and financial assistance to help them conserve 
their heritage-listed properties. Grants up to a maximum of 
$3000 are allocated to smaller conservation projects, and 
larger grants are allocated up to a maximum of $15 000. The 
program allocated $250 000 in the 2005–06 financial year.

Fifty-five (50%) of the local government authorities that 
responded to both the 2002 and 2006 surveys (EPA 2002b, 
2006c) have conducted studies of historical heritage places 
(see ‘Knowledge of Queensland’s heritage’ for details). Of 
these, 53 report incorporation of the results into planning 
schemes, which identify places and areas of local heritage 
significance and regulate development of these areas within 
the provisions of the Integrated Planning Act 1997.

Activities undertaken for  
cultural heritage management

No. of 
agencies

Departments and other agencies surveyed 22

Responded to survey 13

General management of cultural heritage 8

At least one member of staff whose principal role is 
cultural heritage-related 5

Assessment of cultural heritage asset and asset 
management policies 4

Conservation studies and refurbishment of heritage-
listed properties 3

Collections management and support of local museums 2

Raising public awareness through publications and/or 
other activities 3

Cultural tourism projects including sponsorship 2

Source: EPA 2006d

Table 10.18  Summary of cultural heritage survey of 
Queensland government agencies

State government department/agency No. of places

Queensland Rail 51

Department of Natural Resources and Water 37

Department of Education, Training and the Arts 30

Queensland Parks and Wildlife Service and 
Environmental Protection Agency 29

Department of Public Works and Housing 22

Department of Justice and Attorney-General 16

Queensland Police 13

Main Roads 10

Queensland Health 9

Others 18

Total 235

Source: EPA

Table 10.19  State government owners of places entered in 
the Queensland Heritage Register, 30 June 2006

Impacts 2002–03
Cultural heritage

$ million

2002–03
Total environment

$ million

Percentage of overall 
environmental 
expenditure

Qld National Qld National Qld National

Current 3.8 22.7 585.5 2084.4 0.65 1.09 

Capital 4.8 18.6 237.9 558.1 2.02 3.33

Total 8.6 41.3 823.4 2642.5 1.04 1.56

Source: Trewin 2004

Table 10.20  Local government expenditure on cultural heritage

The Dig Tree
Photo: Laurence Knight
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Response 
All indicators discussed in this section have been response 
indicators. The effectiveness of management systems 
and success of the current funding regime for heritage 
protection will be assessed through changes in condition 
and pressure indicators in future reporting cycles.
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Key findings 
• The community recognises the importance of heritage 

and many people believe that heritage lies at the heart 
of national identity.

• Increasing community support for natural and cultural 
heritage management is evident in the increasing 
numbers of historical community groups, high levels 
of interest in heritage festivals such as the National 
Trust Festival, and active participation in heritage 
schemes including the Australian Bush Heritage 
Fund, Australian Wildlife Conservancy and Greening 
Australia.

• Trends in numbers of people visiting natural and 
cultural heritage places are variable; some places are 
seeing declining visitation, some are remaining stable 
and some are experiencing large increases.

• Numbers of cultural heritage professionals employed 
across Indigenous and historical areas in state 
government have increased.

• A range of heritage management education and training 
options is available, but specialised heritage training 
for architects and other built environment professionals 
remains limited in Queensland.

• The key response to raising the awareness of heritage in 
the community is through interpretation, publications, 
seminars, use of the media, and stronger levels of 
engagement with the public. 

Photo: Laurence Knight

Field day with landholders and nature refuge officers
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Indicators and 
summary of status

Importance 
The community plays a pivotal role in the management of 
natural and cultural heritage and in lobbying all levels of 
government for improvements to heritage management 
practice in Queensland. Community awareness of and 
support for heritage are evident in the levels of public 
involvement in interest groups, visitation at heritage 
places, and demand for heritage grants. Increased 
community awareness of historical heritage issues, such 
as that generated by the National Trust of Queensland’s 
annual heritage festival, may also improve heritage 
protection in regional and remote areas, and serve to 
combat the often negative reporting of heritage issues 
in the media. Community support is a key, but under-
exploited, component of effective heritage management. 

Pressure and condition
Pressures
Pressures related to community awareness and support of 
heritage remain unchanged since 2003 (EPA 2003b)  
and include:

• impacts of visitors to natural and cultural heritage 
places; and

• lack of effective heritage training programs.

Historical community groups
A survey commissioned by the Heritage Chairs and 
Officials of Australia and New Zealand (Allen Consulting 
Group 2005) revealed that 93% of the community believe 
that heritage lies at the heart of national identity. Eighty 
per cent of people believed that the historic houses in their 
area formed an important part of the area’s identity, and 
just under 80% said that their lives were richer for having 
the opportunity to visit heritage places (Allen Consulting 
Group 2005).

The many community organisations in Queensland 
involved in the management of historical cultural heritage 
include state and nationwide organisations, local 
historical societies, genealogical societies and groups 
associated with particular heritage places or museums. 
Although there is no comprehensive listing, 117 of these 
organisations had been identified at December 2006. 
This is an apparent increase of 31 groups since the 2003 
reporting period. Unfortunately, membership numbers for 
these organisations are not available.

Along with the Queensland Heritage Council, the National 
Trust of Queensland is a peak community body involved in 
heritage management and it also serves as the main lobby 
group for heritage matters in the state. The National Trust 
identifies places of significance through its own heritage 
list, preserves particular places through ownership and 
management, and promotes heritage through lobbying, 
publications and special events. At the end of 2006, 
the National Trust had 9700 members in Queensland, a 
decline from the ‘over 10 000 members’ reported in 2003 
(EPA 2003b). The Trust manages 13 heritage properties, 
nine of which are open to the public. Although the National 
Trust list has no statutory implications, it is used as a tool 
for raising awareness of and lobbying for improvements 
to the management of places and items of significance.  
The National Trust list comprised 1460 places throughout 
Queensland at 30 June 2006 (Table 10.21).

The National Trust holds the annual Queensland Heritage 
Festival. In 2006 the festival comprised 165 events across 
the state. Organisers provided attendance figures for 52 of 
those, which were attended by a total of 29 200 people.

Indicator Status of indicator

Number and type 
of places listed by 
the National Trust of 
Queensland

While its list has no statutory implications, 
there has been a steady increase in the 
number of places listed by the National 
Trust.  However, the rate at which places 
are added to the list has slowed. The type 
of places represented remains essentially 
unchanged.  [  ]

Number of members 
of community-based 
cultural heritage 
organisations

The trend is difficult to assess given the 
limited availability of data for this indicator.

Number of visitors to 
Indigenous heritage 
places

The trend is difficult to assess given the 
limited availability of data for this indicator. 

Number of visitors to 
historical heritage places

There appears to have been little change 
to the numbers of visitors to historical 
heritage places. The trend is unclear as 
numbers of visitors to historical heritage 
places are not systematically collected.

Number of visitors to 
natural heritage places

Visitation, measured by camper numbers in 
selected national parks, increased overall 
between 2002 and 2006.  [  ]

Number of heritage 
management 
professionals practising 
in Queensland

The trend in numbers of heritage 
management professionals in Queensland is 
unclear. Although trends in the membership 
numbers in professional associations are 
variable, numbers of heritage professionals 
employed by government departments 
appear to have increased.  [  ]

Types of tertiary-level 
training available 
to cultural heritage 
management 
professionals practising 
in Queensland

There has been a decrease in specific 
programs related to cultural heritage 
management at universities across 
Queensland. Other types of heritage skills 
remain underrepresented in Queensland 
educational institutions.  [  ]
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Indigenous communities
Under the Aboriginal Cultural Heritage Act 2003 and 
the Torres Strait Islander Cultural Heritage Act 2003, an 
incorporated body can be registered as an Aboriginal/
Torres Strait Islander Cultural Heritage Body provided it 
meets certain criteria. The Minister for Natural Resources 
and Water must be satisfied that the corporation is an 
appropriate body, has the capacity to represent the 
Aboriginal/Torres Strait Islander Party for the area and 
either that the native title parties agree to the application 
or, where there are no native title parties, that there is 
substantial agreement among the Aboriginal Parties for the 
area that the corporation should be registered.

The sole function of an Aboriginal/Torres Strait Islander 
Cultural Heritage Body is to identify the right Aboriginal/Torres 
Strait Islander Party for an area for a person such as a land 
user who needs to know under the legislation. The Minister 
may cancel the registration of an Aboriginal/Torres Strait 
Islander Cultural Heritage Body if the Minister is satisfied that 
the entity is no longer the appropriate body to identify the 
right Aboriginal/Torres Strait Islander Party for the area.

The Acts define the relevant Aboriginal/Torres Strait 
Islander Party as being the registered native title holder or 
claimant, including where native title claim fails or where 
native title is extinguished (unless someone else becomes 
registered as a native title party). In the absence of a native 
title party, it is the person recognised in accordance with 
tradition or law as having responsibility for the area or 
object. As of 31 October 2006, the Minister has registered 

eight Aboriginal Cultural Heritage Bodies throughout 
Queensland. See ‘Knowledge of Queensland’s heritage’ for 
distribution and extent of Aboriginal/Torres Strait Islander 
Bodies and Parties.

Environmental community groups
Community and private organisations give significant 
support to protecting and managing lands with high 
natural heritage values. An example is the North 
Australian Pastoral Company, one of Australia’s principal 
beef producers, which established the largest private 
conservation covenant in the country in 2005. The Mulligan 
River Nature Refuge, located in far west Queensland, 
protects 215 454 hectares of environmentally and culturally 
significant outback land. It protects vital habitat for 
threatened wildlife and sites important to Aboriginal, 
Afghan and early settler history, while balancing a 
sustainable grazing regime.

Other examples of support include nature refuges created 
by independent, non-profit organisations such as:

• the Australian Bush Heritage Fund, which acquires areas 
of outstanding conservation value through purchase, 
gifts or bequests, and manages them to protect and 
enhance their natural values. Between 1993 and 
June 2006 the Fund purchased seven properties in 
Queensland with a total area of 506 357 hectares. Six of 
the properties are nature refuges (ABHF 2006);

• the Australian Wildlife Conservancy, which owns three 
sanctuaries in Queensland, including the Brooklyn 
Nature Refuge purchased in 2004. Brooklyn is located 
125 km north-west of Cairns and covers 60 000 
hectares, including 5000 hectares of land on the World 
Heritage List (AWC 2005); and

• the Queensland Trust for Nature, which owns two nature 
refuges in Queensland that were established in 2005. 
The Trust is a unique revolving fund, whereby properties 
are located, purchased, covenanted with a conservation 
agreement, and then resold, the proceeds of sales being 
reinvested in the Trust fund. In most cases the lands are 
returned to private ownership once conservation values 
are protected through a covenant, usually creating a 
nature refuge (QTN 2006).

Nature refuge

Place type Number of 
listings

Percentage 
of total 
listings

Trees 99 6.7

Precincts 60 4.1

Indigenous heritage places 4 0.3

Natural heritage places 198 13.6

Source: National Trust of Queensland

Table 10.21  Number and proportion of some place types on 
the National Trust heritage list, 30 June 2006
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Land for Wildlife 
region

Number 
of council 

areas

Habitat 
retained

(ha)

Habitat 
under 

restoration
(ha)

Central 7 38 932 9 402

Darling Downs 12 9 281 445

Far North 10 109 503 220

Gulf 1 2 820 300

Mackay 4 10 578 143

North Burnett 7 5 803 200

North Queensland 3 7 900 10

South-western 9 44 311 587

Western 4 51 824 223

Whitsunday 2 2 043 212

Wide Bay/South Burnett 5 15 881 419

South-East Queensland 18 39 622 2 750

State total 82 338 498 14 911

Source: GA 2006

Table 10.22  Area of habitat in Land for Wildlife by region, 
2006

Year

Number of 
properties added 

during year

Total number  
of properties at  

year ending

1998 208 211

1999 313 524

2000 538 1062

2001 592 1654

2002 495 2149

2003 377 2526

2004 215 2741

2005 228 2969

2006 253 3222

Source: GA 2006

Table 10.23  Number of properties in the Land for Wildlife 
program, 1998–2006

The Maheno shipwreck, Fraser Island 

Greening Australia is a not-for-profit member-based 
organisation which runs the Land for Wildlife program; 
this provides assistance and advice to landholders 
on conserving and managing native plant and animal 
values on their properties. All types of small and large 
properties with habitat may participate in the program, 
and land can be government-owned or owned by 
individuals, organisations or community groups (GA 2006). 
At December 2006 the total area of land in the state 
registered under the Land for Wildlife Program as habitat 
for native species was 338 498 hectares. An additional 
14 911 hectares was under rehabilitation (Table 10.22). 
The number of Land for Wildlife properties has increased 
steadily since the program began; at the end of 2006 the 
total was 3222 (Table 10.23).

Visiting heritage places
The number of people visiting heritage places is a measure 
of the community’s awareness of and support for natural 
and cultural heritage, whether the visitors are local, 
from interstate or from overseas. However, visitation 
also constitutes a pressure on heritage places and is an 
important consideration in their management.

Table 10.24 shows a sample of heritage places where visitor 
numbers have been recorded or estimated. Entrance fees 
charged at some historical heritage sites provide a relatively 
accurate means of measuring visitation levels. Even at these 
locations, however, many non-recorded visits occur, such as 
for functions and conferences, and where self-guided tours 
are available visitor numbers are not recorded. Visitation 
figures at places where no entrance fee is charged are 
recorded or estimated using a range of techniques. 

Table 10.24 demonstrates a number of visitor trends.  
The Queensland Heritage Trails Network projects  
(see EPA 2003b), the Blackall Woolscour and the Qantas 
Founders Museum show how investment in capital works 
has ongoing benefits in terms of visitor numbers. Although 
visitation is stable or experiencing slight decline at these 
places, total visitor numbers remain substantial. This can 
largely be attributed to refurbishment and restoration at 
Blackall Woolscour, and to ongoing exhibit expansion 
at the Qantas Founders Museum, enabling local visitor 
retention and repeat visitation.

Table 10.25 shows a range of Queensland’s prominent 
national parks that have known visited cultural heritage sites 
and outstanding natural heritage values. Except for Fraser 
Island, the number of visitors to national parks in Queensland 
as determined by the number of camping nights remains 
relatively steady. Fraser Island experienced a great increase in 
camper numbers between 2002 and 2006. This trend is not 
surprising, given Fraser Island’s high profile and international 
reputation as an outstanding World Heritage Area and 
increasing tourism in the region (TQ 2005).

Although Fraser Island experienced high growth, camper 
numbers at other national parks rose only slightly or 
were in decline. Camper numbers generally increased at 
Bladensburg, Girringun and Cape Hillsborough national 
parks during the reporting period. When compared with 
trends reported in 2003 (EPA 2003b), camping nights at 
Lamington, Hinchinbrook and Carnarvon national parks 
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display an overall longer-term downward trend. Blackdown 
Tableland’s steady decrease in camper numbers 
between 2003 and 2006 may be attributed to extended 
campground closures due to lack of water.

Camping number data should be treated with caution. An 
on-line system for booking and recording visitor camping 
in Queensland’s national parks was introduced in 2002. 
Camping data obtained from the system has become 
progressively more reliable since its inception. Data for day 
visitors to national parks are not available.

Heritage professionals and training
Cultural heritage professionals have backgrounds in a 
wide variety of disciplines including cultural heritage 
management, heritage architecture, historical archaeology 
and history. Although there is no comprehensive listing 
of heritage professionals, the majority of cultural heritage 
professionals belong to a number of statewide and national 
professional organisations (Table 10.26). Those with 
professional qualifications and/or experience in the heritage 
field are eligible for membership of Australia ICOMOS, 
the Australian Association of Consulting Archaeologists 
Incorporated (AACAI) and the Professional Historians 
Association (Qld) (PHAQ). The remaining organisations are 
open to both professional members and other interested 
persons. Most national organisations maintain Queensland 
memberships at around 15% of the total membership. 

A range of state government departments and agencies 
employ professional staff in a cultural heritage role. As 
lead agency for historical cultural heritage in Queensland, 
the EPA employs 39 cultural heritage staff in offices in 
Brisbane, Toowoomba, Rockhampton, Townsville and 
Cairns. An additional eight temporary positions have been 
initiated for specific projects. In 2003 the responsibility for 
Indigenous cultural heritage and associated resources was 
transferred to the Department of Natural Resources and 
Water. This department employs 12 cultural heritage staff 
throughout Queensland. This is a substantial increase in 
cultural heritage staffing levels since 2003 (EPA 2003b). 
Other state government agencies that employ cultural 
heritage professionals include the Department of Main 
Roads, the Department of Education, Training and the Arts, 
the Department of Public Works, Queensland Rail and 
Queensland Health.

Blackdown Tableland National Park

Place/institution 2002–03 2003–04 2004–05 2005–06

Qantas Founders 
Museum, Longreach 35 083 40 143 35 734 29 793

Saint Helena Island 
National Park ~16 500 ~16 500 ~16 500 ~16 500

Fort Lytton National Park ~6 500 ~6 500 ~6 500 ~6 500

Blackall Woolscour* 8 942 8 358 7 527 7 467

Newstead House NA NA 8 939 7 017

*Numbers are for calendar years. NA = not available.
Source: QANTAS Founders Museum, EPA, Blackall 
Woolscour, Newstead House

Table 10.24  Number of visitors to historical heritage 
places, 2002–03 to 2005–06

Table 10.25  Number of camping nights in selected 
national parks in Queensland, 2002–03 to 2005–06

Organisation Queensland 
members

Total 
members

Queensland 
percentage 

of total 
members

Australia ICOMOS 36 397 9.1

Australian Archaeological 
Associationa 92 491 18.7

Australian Association 
of Consulting 
Archaeologists 19 109 17.43

Australasian Society for 
Historical Archaeology 40 360 11.1

Australasian Institute for 
Maritime Archaeology 14 205 6.8

Professional Historians 
Association (Qld) 75 415b 18.1

aMembers at December 2006.  bThis figure represents the number 
of members in the Australian Council of Professional Historians 
Associations, to which the Professional Historians Association (Qld) 
is affiliated.  

Table 10.26  Number of Queensland cultural heritage 
professionals belonging to professional organisations, 
and proportion of total membership, 30 June 2006

National park No. of camper nights

2002–03 2003–04 2004–05 2005–06

Blackdown Tableland 6 595 7 291 4 246 3 119

Bladensburg 499* 461* 658* 723*

Boodjamulla (Lawn Hill) NA 5 041 9 338 7 345

Carnarvon  
(Mount Moffat section) 1 401 1 118* 1 323* 1 580

Cape Hillsborough 1 424 3 605 3 818 4 214

Diamantina 903* 498* 805* 647*

Fraser Island (Great Sandy) NA 86 004 162 476 236 970

Girringun (Lumholtz) NA 1 225 2 256 2 465

Girraween 18 912 27 548 27 214 28 491

Hinchinbrook Island 4 827 11 819 11 649 9 828

Lamington 12 995 12 937 11 840 11 762

Orpheus Island 167 660 767 610

Total NA 158 207 236 390 307 754

*Data based on revenue received from camping. NA = not available. 
Source: QPWS
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Local government authorities (LGAs) were surveyed about 
employees whose duties primarily involve cultural heritage 
(EPA 2006b). Fifty (76%) of the 66 respondents indicated 
that they had no employees whose primary duties were 
related to cultural heritage. Many of these LGAs indicated 
that cultural heritage matters fell within the duties of 
planning officers, and/or that sufficient need or funding 
did not exist to warrant heritage employees. Six local 
governments employ one person, while only Brisbane City 
Council employs five or more staff in a cultural heritage 
capacity. Local governments surveyed in 2006 employ 31 
persons whose duties involve cultural heritage. Although 
these results suggest a decline in the number of persons 
employed to undertake cultural heritage duties in local 
government since the 2002 survey (when a total of 59 
employees was reported), variation in response rates in 
2006 limits comparability.

A review of tertiary courses offered through the 
Queensland Tertiary Admissions Centre (QTAC) identified 
22 Queensland undergraduate-level courses across 
historical or built heritage-related fields such as history, 
architecture or archaeology, compared to 26 identified 
in 2003. Many of these are general degrees such as a 
Bachelor of Arts or Bachelor of Science, which enable 
students to major in one of the historical heritage-
related areas. Postgraduate qualifications for built and 
historical heritage are limited in Queensland. As with the 
undergraduate degrees, postgraduate study programs tend 
to include broader studies in one of the heritage-related 
disciplines rather than studies tailored to heritage issues 
or a specific heritage management course. James Cook 
University no longer offers postgraduate courses in cultural 
heritage. Heritage professionals continue to undertake 
professional training outside the state. Postgraduate 
opportunities include cultural heritage management 
courses at Flinders University in Adelaide, Curtin University 
in Perth and The University of Sydney. Queensland is 
also lacking in the availability of specialised heritage 
trades skills training. The Cobb & Co Museum maintains 
a workshop program, which teaches blacksmithing, 
silversmithing and leatherworking skills, but a similar 
program for built heritage is lacking.

Accessing information
A measure of public interest in Indigenous cultural heritage 
legislation is the number of hits on the cultural heritage 
pages of the DNRW website—a total of 14 047 in 2005–06 
(Table 10.27).

Response 
Publications
The EPA publishes a range of information sheets to help 
raise awareness of cultural heritage issues within the 
wider community. Four new information sheets have been 
published since 2003, particularly in relation to changes 
made to the provisions of the Queensland Heritage Act 
(EPA 2003a, 2004a, 2004b, 2006a).

Other significant publications developed by the EPA to 
assist the community and local government include: 

• Illustrated Guide to Entering Houses in the Queensland 
Heritage Register (EPA 2005); 

• Using the Criteria: a Methodology (Bennett 2006), to 
assist in understanding the concepts of cultural heritage 
significance and the use of significance criteria; and

• Defining Boundaries: An Illustrated Guide (EPA 2007b), to 
provide standards for determining and mapping boundaries 
for places nominated to and entered in the Register.

The Queensland Heritage Council works to raise awareness 
of heritage within the community. The Council continues 
to produce its quarterly newsletter, Time and Place, 
in partnership with the EPA; nine issues have been 
published since 2003. The newsletter is distributed free 
to local governments, libraries, owners of heritage places, 
and other interested members of the public, and has 
maintained an approximate circulation of 2500.

Since 2003, DNRW has published 16 information sheets for 
the general public on Indigenous cultural heritage issues. 

Month No. of visits

July 2005 913

August 2005 1 058

September 2005 1 123

October 2005 1 552

November 2005 1487

December 2005 989

January 2006 1 080

February 2006 1 224

March 2006 1 255

April 2006 1 010

May 2006 1 185

June 2006 1 171

Total 14 047

Source: DNRW

Table 10.27  Number of visits to the DNRW cultural heritage 
website

Photo: Laurence Knight
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These include topics relevant to the new Indigenous cultural 
heritage legislation such as Cultural Heritage Bodies, 
Cultural Heritage Management Plans, Duty of Care and 
Cultural Heritage Studies; and information about Indigenous 
heritage places such as quarries, middens, artefact scatters 
and rock art. A full-colour brochure and poster were also 
produced in 2004 to promote and raise awareness of the 
new Indigenous cultural heritage legislation.

Queensland’s Parks and Forests (QPWS 2006), a guide to 
more than 160 of Queensland’s parks and forests, was 
launched by the Minister for the Environment in November 
2006. The guide is freely available to the public through 
park information centres and accredited visitor information 
centres across Queensland. It summarises the special 
features of Queensland’s protected areas, and the main 
visitor activities and facilities available. The guide will 
encourage and help people to plan, enjoy and appreciate 
their visits to parks and forests. 

Statewide historical cultural  
heritage survey
In 2006, the EPA initiated a statewide survey designed to 
identify previously unrecognised heritage places across the 
state. The project encourages community input to identify 
places that might be of cultural heritage significance. 
Places of interest to communities will be identified early, 
providing property owners, local governments and the 
community with critical input, ensuring that places of 
widespread appeal and significance are recognised. See 
‘Knowledge of Queensland’s heritage’ for further details.

Queensland Connections  
seminar series
The Queensland Connections seminars, a series of monthly 
talks, is a joint initiative of the EPA and the Cultures and 
Histories Program of the Queensland Museum that began in 
2003. The talks, with topics including history, architecture, 
museums and archaeology, are aimed at bringing together 
heritage professionals and community members.

Indigenous Cultural Heritage  
Radio Project
The Indigenous Cultural Heritage Radio Project is being 
developed by DNRW in partnership with the Brisbane 
Indigenous Media Association (BIMA). The aim of 
the series being run on 30 Indigenous radio stations 
throughout the state is to develop greater awareness and 
understanding of the Aboriginal Cultural Heritage Act and 
the Torres Strait Islander Cultural Heritage Act. The series is 
expected to reach up to 90% of Queensland Aboriginal and 
Torres Strait Islander people.

The project features monthly five-minute, magazine-
style segments highlighting cultural heritage issues and 
presenting stories from an Indigenous perspective. During 
the radio series Aboriginal and Torres Strait Islander 
people will give accounts of their grass roots experience of 
the legislation working today. Interview subjects will also 
include individuals and incorporated bodies who have 

achieved positive outcomes through use of the legislation, 
and staff of DNRW’s Cultural Heritage Coordination Unit, 
which administers the legislation.

A key feature of the Indigenous Cultural Heritage Radio 
Project will be the involvement of Indigenous broadcasting 
trainees. Their work will be nationally accredited as part of 
Certificates II, III and IV of the Australian Film, Television, 
Radio and Multimedia training package. 

Great Walks of Queensland
Great Walks of Queensland is a $10 million Queensland 
Government initiative creating a series of world-class 
walking tracks. By April 2006 five of the six Great Walks 
had been completed and officially opened. The Great 
Walks program provides visitors with positive nature-based 
experiences, sends positive conservation messages, and 
promotes an appreciation and awareness of Queensland’s 
outstanding natural heritage values. 

The Fraser Island Great Walk traverses the Fraser Island 
World Heritage Area and showcases outstanding natural 
features such as the perched Lake McKenzie and 
evolutionarily significant low wallum heaths. The Wet 
Tropics Great Walk also passes through a World Heritage 
Area and highlights the area’s spectacular natural features 
such as Wallaman Falls, the largest single drop waterfall in 
Australia. Scheduled to open in December 2007, the Gold 
Coast Great Walk will pass through parts of the Gondwana 
Rainforests of Australia World Heritage Area, where 
important natural features include ancient antarctic beech 
forests (EPA 2007a).

Fraser Island
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Introduction

Preceding chapters have outlined the current pressures 
on and condition of Queensland’s environment. They 
have also identi  ed the legislative and non-legislative 
environmental and coastal management strategies 
implemented to manage the pressures on and protect or 
improve the condition of the environment.

Under the Environmental Protection Act 1994 (EP Act) and 
the Coastal Protection and Management Act 1995 (Coastal 
Act) (s 547(2)(d) and s 166(2)(d) respectively) this report 
is also required to include an evaluation of the ef  ciency 
and effectiveness of strategies implemented to achieve the 
objects of the respective Acts. Effectiveness is assessed 
by how well a strategy has produced or helped to produce 
the intended result. Ef  ciency is a measure of how well 
resources have been used in obtaining the intended result.

This chapter focuses on assessing the ef  ciency and 
effectiveness of legislative strategies. The Queensland 
environmental legal system has four major layers: 
international law, Australian Government law, 
Queensland law (including planning schemes and local 

laws made by local governments) and common law 
(McGrath 2006a, p. 5). The Environmental Protection 
Agency (EPA) administers some of the Queensland 
environmental legislation (see Figure 11.1).

Individually and collectively, environmental legislation 
aims to achieve ecologically sustainable development. 
Each layer of law and administrative structure is 
designed to regulate the impact of humans on the natural 
environment and protect and rehabilitate the condition of 
the environment (McGrath 2006a).

This chapter focuses on environmental legislation 
administered by the EPA. It does not provide an 
assessment of the full environmental legal system outlined 
in Figure 11.1, but instead focuses on the EP Act and the 
Coastal Act, the two pieces of environmental legislation 
in Queensland that require state of the environment 
reporting. This chapter presents an assessment of the 
effectiveness and ef  ciency of the strategies of the EP Act 
and Coastal Act in achieving the objectives of the Acts.
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Figure 11.1 Environmental legislation in Queensland
Note: partial shading = EPA administers part of the Act; full shading = EPA administers Act
Source: McGrath 2006a, p. 32

Constitution Act 1867 (Qld), Constitutional Powers (State Waters) Act 1980, and Constitution of Queensland 2001 (Qld)

Commonwealth Constitution [especially s 51(xxix) (External Affairs)]

The Common Law (including native title)

Queensland law

Commonwealth law

International law

Biodiversity 
Convention 

1992

Aboriginal and Torres 
Strait Islander 

Heritage Protection 
Act 1984

Great Barrier 
Reef Marine 

Park Act 1975

Petroleum 
(Submerged 
Lands) Act 

1967

Aboriginal 
Cultural 

Heritage Act 
2003 

Gene 
Technology 

Act 2001 

Mineral 
Resources 
Act 1989 

Native Title 
(Queensland) 

Act 1993

Soil 
Conservation 

Act 1986

State Development 
and Public Works 
Organisation Act 

1971 

Vegetation 
Management 

Act 1999 

Water Act 
2000 

Wet Tropics World 
Heritage Protection 
and Management 

Act 1993 

Wild 
Rivers Act 

2005

Transport 
Operations 

(Marine Pollution) 
Act 1995

Transport 
Infra-

structure 
Act 1994 

Nature 
Conservation 

Act 1992 

Offshore 
Minerals 
Act 1998 

Petroleum and 
Gas (Production 
and Safety) Act 

2004 

Petroleum 
(Submerged 
Lands) Act 

1982 

Queensland 
Heritage Act 

1992

Recreation 
Areas 

Management 
Act 2006

Plant 
Protection 
Act 1989

Geothermal 
Exploration 

Act 2004 

Health 
Act 1937 

Integrated 
Planning 
Act 1997 

Integrated 
Resort 

Development 
Act 1987 

Land 
Act 

1994

Local 
Government 

Act 1993 

Marine  
Parks Act 

2004 

Land Protection 
(Pest and Stock 

Route Management)
Act 2002 

Biological 
Control Act 

1987 

Electricity 
Act 1994 

Environmental 
Protection Act 

1994 

Forestry 
Act 1959

Fisheries 
Act 1994 

Coastal 
Protection and 
Management 

Act 1995 

Biodiscovery 
Act 2004 

Protection of the Sea 
(Prevention of 

Pollution from Ships) 
Act 1983

Protection of 
Moveable Cultural 
Heritage Act 1986

Quarantine 
Act 1908

Renewable 
Energy 

(Electricity) Act 
2000

Sea 
Installations 

Act 1987

Torres Strait 
Fisheries Act 

1984

Hazardous Waste 
(Regulation of 

Exports and Imports) 
Act 1989

Historic 
Shipwrecks 

Act 1976

National 
Environment 

Protection Council 
Act 1994

Native 
Title Act 

1993

Natural Heritage 
Trust of 

Australia Act 
1997

Offshore 
Minerals 
Act 1994

Ozone 
Protection 
Act 1989   

Airports 
Act 1996 

Energy 
Efficiency 
Act 2006

Environment Protection 
and Biodiversity 

Conservation Act 1999

Environment 
Protection (Sea 
Dumping) Act 

1981 

Fisheries 
Management 

Act 1991 

Gene 
Technology 

Act 2000

CITES 
1973

International 
Whaling 

Convention 
1948

MARPOL
73−78

UN Framework 
Convention on 

Climate Change 
1992 

Ramsar 
Convention 

1971

UNCLOS 
1982

Vienna Convention 
for the Protection of 

the Ozone Layer 
1985

World 
Heritage 

Convention 
1972
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Key findings
The effectiveness of environmental legislation can be 
determined by assessing if it has protected, rehabilitated 
or reduced the pressures on the condition of the 
environment. 

The EP Act aims to achieve ecologically sustainable 
development through four environmental strategies: 
setting standards; assessment and approvals; compliance; 
and enforcement and reporting.

• Under the EP Act the main tools for setting standards 
are the environmental protection policies (EPPs). 
The EPPs establish environmental values and quality 
objectives that can be used to assess the condition 
of the environment. Some of the air and water quality 
objectives from the Air and Water EPPs were used in 
assessing the condition of the environment in this SoE 
report.

• The EP Act has contributed to reducing the pressure 
from point source contaminants by assessing and 
approving environmentally relevant activities. 
However, licensing activities currently do not regulate 
diffuse sources of pollution or cumulative impacts 
of contaminants. The rehabilitation of contaminated 
lands has been effectively managed under the EP Act, 
although the demand for rehabilitated inner city land 
for urban and commercial development has placed 
pressure on the management process.

• Compliance and enforcement activities have helped to 
protect and rehabilitate the environment and to reduce 
pressures on its condition. Reporting mechanisms such 
as the state of the environment report, air monitoring 
data and the waste tracking system all assist by 
informing decision makers on the condition of and 
pressures on the environment.

The Coastal Act has in  uenced settlement and 
development patterns in the coastal zone. It has done this 
through its four coastal strategies: planning and standard 
setting; assessment and approvals; compliance and 
enforcement; and reporting. 

• The central planning tools of the Coastal Act are 
the coastal management plans. While some local 
governments and nearly all the natural resource 
management (NRM) regional bodies in the coastal zone 
have incorporated the coastal management plans in 
their planning schemes, further work is required.

• Allocation notices and dredge management plans 
have contributed to more sustainable management of 
extraction activities in coastal environments. 
Land surrender as part of subdivision has continued 
to reserve the foreshore and neighbouring erosion-
prone areas, and to ensure that natural processes are 
allowed to occur. Wave and storm tide monitoring and 
online reporting have contributed to decision makers’ 
understanding of physical coastal processes, which has 
assisted in the better protection and rehabilitation of 
coastal environment conditions. The pressures 
(such as increases in population, shipping and 
tourism) are increasing, therefore the protection and 
rehabilitation of the coastal zone will require careful 
planning and management.
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Effectiveness and 
efficiency of the EP Act
Outline of the Act
The object of the EP Act (s 3) is ‘to protect Queensland’s 
environment while allowing for development that improves 
the total quality of life, both now and in the future, in a 
way that maintains the ecological processes on which life 
depends (ecologically sustainable development)’.

The object of the Act is to be achieved in a cyclical 
four-phase integrated management program (s 4). 
The phases of the program are:

1. establishing the state of the environment and de  ning 
environmental objectives;

2. developing effective environmental strategies;

3. implementing environmental strategies and integrating 
them into ef  cient resource management; and

4. ensuring accountability of environmental strategies.

The term ‘EP Act’ here refers to both the primary legislation 
(the Act) and its subordinate legislation. Subordinate 
legislation provides additional detail relating to the powers 
of the Act, including offences and associated penalties. 
There are seven pieces of subordinate legislation:

1. Environmental Protection (Air) Policy 1997 (Air EPP);

2. Environmental Protection (Noise) Policy 1997 (Noise EPP);

3. Environmental Protection (Water) Policy 1997 (Water EPP);

4. Environmental Protection (Waste Management) Policy 
2000 (Waste EPP);

5. Environmental Protection Regulation 1998 (EP Reg);

6. Environmental Protection (Waste Management) 
Regulation 2000 (Waste Reg); and

7. Environmental Protection (Interim Waste) Regulation 1996 
(Interim Waste Reg). [The Interim Waste Reg expired in 
August 2007 under the Statutory Instruments Act 1992 
(s 54). Prior to its expiry, relevant provisions were 
reviewed and transferred to the Waste Reg.]

The four main environmental strategies of the EP Act are:

• identifying standards—environmental protection 
policies that identify environmental values, quality 
objectives and indicators with regulations that prescribe 
some environmental quality standards, best practice 
environmental management, and national environment 
initiatives;

• assessment and approvals—environmental impact 
statement (EIS) process for mining and petroleum 
activities, licensing system for ‘environmentally relevant 
activities’ (ERAs), including development associated 
with petroleum activities and mining activities, and a 
system for the management of contaminated land;

• compliance and enforcement—a system for 
environmental evaluations and audits, a general 
environmental duty and duty to notify of environmental 
harm, environmental management programs (EMPs), 
 nancial assurances, environmental offences (covering 

air and water pollution and improper disposal of waste), 
executive of  cer liability, investigative powers of 
authorised of  cers including directive orders (such as 
environmental protection orders, or EPOs, emergency 
directions, show-cause notices, abatement notices 
and notices to comply), civil enforcement provisions 
to restrain breaches of the Act with widened standing 
for public interest litigants, and a system for managing 
unlawful minor environmental nuisance; and

• reporting—public reporting of information on the 
environment and administration of the Act.

For more detail on each of the regulatory tools under the 
environmental strategies, see Appendix 11.1.

The use of the EP Act tools varies from year to year 
(see EPA Annual Reports 2003–04 to 2005–06). The scope 
of the tools has also been reviewed and amended several 
times between 2003 and 2007 (see Appendix 11.2). 
Further amendments to the tools of the EP Act will occur as 
its subordinate legislation expires and is remade. The next 
section will consider the effectiveness and ef  ciency of the 
environmental strategies of the EP Act in its contribution to 
achieving ecologically sustainable development.
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Assessment of effectiveness 
of the EP Act
In this report, effectiveness is taken to be a measure of 
how well a strategy has produced or helped to produce 
the intended result (for example, ecologically sustainable 
development). McGrath (2006b) states that, using the 
state of environment model of assessment, there are 
two questions that will help determine if the EP Act is 
effective. ‘First, is the [EP Act] effective or likely to be 
effective in protecting and rehabilitating the condition 
of the environment? Second, is the [EP Act] effective or 
likely to be effective in reducing the pressures on the 
environment?’ (McGrath 2006b, p. 145)

Environmental strategies contained in the EP Act operate 
in conjunction with other policy and legislative strategies. 
Therefore, the exact contribution that the strategies 
make to reducing the pressures on and/or protecting and 
rehabilitating the condition of the environment is dif  cult 
to assess. Accordingly, this assessment is qualitative 
rather than quantitative.

The effectiveness assessment is based on the state 
of environment reporting system of identifying three 
elements. These are the pressure on the environment, the 
state of the environment, and the policy and management 
responses. This section presents a summary of the 
condition and pressures on the air, water and land 
environments surmised from the preceding chapters. 
It then outlines the environmental strategies under the 
EP Act that have contributed to managing the condition, 
rehabilitation and reduction of pressures on the 
environment (that is, the Act’s contribution to achieving 
ecologically sustainable development).

Air environment
This section summarises the condition of, and pressures 
on, the state’s air environment. (For more information 
about the condition and pressures, refer to Atmosphere 
and Human settlements, chapters 3 and 9.) It also outlines 
how the environmental strategies under the EP Act have 
contributed to the protection and rehabilitation of the air 
environment, and the reduction of some pressures on it.

Summary of the condition of and pressures on 
the air environment

The Atmosphere chapter states that, generally, the 
state’s air quality is rated ‘very good’, with most of the 
concentrations of pollutants in the ambient air environment 
usually well below maximum concentrations recommended 
in national air quality standards. However, there are some 
regional concerns such as industrial emissions of sulfur 
dioxide in Mount Isa and the growth in transport emissions 
of nitrogen oxides, especially in the south-east (see page 75 
(Key  ndings, Photochemical smog)).

Further, in the past four years the trend of chemical emissions 
from facilities reporting to the National Pollutant Inventory 
(NPI) increased. Toxic metal emissions (such as lead), organic 
chemical emissions (such as toluene), fuel-burning chemical 
emissions (such as carbon monoxide) from facilities that 

report to the NPI all appear to be increasing (see pages 79 
and 83 (Particle pollution and reduced visibility
and Air toxics)).

The number of vehicles per household is increasing and 
the total number of vehicles in Queensland is growing 
faster than the population. Private motor vehicles continue 
to dominate personal travel. Further, freight movements 
are expected to double in the next 15–20 years due to 
population growth and greater economic activity (see page 
308 (Key  ndings, Travel and transport)).

Energy use in total and per capita continues to increase, 
and at a greater rate since 2001. Energy consumption per 
unit of gross state product has decreased, but more slowly 
than the Australian average. The proportion of fossil fuels 
consumed in Queensland has increased since 2001 and 
the proportion of solar power, wind and hydro-electricity 
remains negligible. Increasing use of energy that is 
predominantly produced from fossil fuels has signi  cant 
implications for greenhouse gas emissions (see page 315 
(Key  ndings, Energy use)).

Administering authorities (the EPA and local governments) 
also respond to complaints and reports of environmental 
harm. In 2005–06, administering authorities received 
2227 complaints on air issues and 18 741 on noise issues. 
Air and noise complaints reduced slightly compared with 
2004–05 (EPA 2006). The main air-related complaints 
were prompted by odour and dust nuisance (EPA 2006). 
Noise generated by industrial machinery and noise from 
animals dominated the noise complaints (EPA 2006). 
Further, complaints about the operation of commercial and 
industrial premises not required to hold an approval under 
the EP Act formed the greatest component of the 4137 
‘other’ complaints received in 2005–06 (EPA 2006).

Other factors that affect the condition of the air 
environment include:

• population growth;

• human settlement patterns (rural and urban development);

• economic growth (for instance, the burgeoning mineral 
resource markets);

• increasing numbers of point and diffuse sources 
of emissions;

• cumulative effects of increased variety and amount 
of contaminants;

• increasing greenhouse gas emissions and climate change;

• drought; and

• historical management practices.

Response strategies under the EP Act

All four environmental strategies of the EP Act are 
applied to protecting and rehabilitating the condition 
of the environment and reducing the pressures on it. 
While the condition of the air environment is generally 
good (better than national standards), some regions 
exceeded these standards. Further, the trends in industry, 
transport, toxic air pollutants (for example, xylenes 
originating from land  lls and petroleum wholesalers), and 
greenhouse gas emissions (for instance, those related to 
energy consumption) indicate that the pressures on the 
environment are increasing.
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Setting standards

The  rst step in protecting and rehabilitating the condition 
of the environment is to identify which chemicals have 
a detrimental effect and at what concentration. Then 
standards can be set for these chemicals at a level that 
will not cause environmental harm. Through Air EPP and 
Noise EPP, the EPA is setting standards to protect the 
ambient environment. This is achieved  rst by identifying 
environmental values to be enhanced or protected 
in the air and acoustic environment, and second by 
establishing a set of indicators and quality objectives for 
the environmental values. The indicators can be monitored 
to assess whether the condition of the environment has 
been protected or rehabilitated. Quality objectives may be 
set at a national level (via a national agreement) or state 
level. The Air EPP contains both national and state quality 
objectives; the Noise EPP contains only a state quality 
objective. This report uses the national quality objective 
and one state quality objective—visibility—for reporting on 
the condition of the air environment.

The ef  ciency and effectiveness of the EPPs for Air, Noise 
and Water were reviewed in 2004. The review found that, 
since their introduction, the EPPs have been effective in:

• identifying the environmental values that need to be   
 protected and the quality objectives that should be met  
 to achieve these values;

• improving the management of contaminant releases into 
the acoustic, air and water environments speci  cally 
from ERAs; and

• providing guidance to decision makers about which 
environmental matters to consider when making 
development decisions.

However, the EPPs were designed more than a decade 
ago and have not been aligned with the range of planning 
and natural resource legislation introduced since 1997. 
Implementation of the EPPs did not focus on non-point 
sources of pollution (diffuse pollution), cumulative impacts 
of contaminants or the co-location of con  icting land uses.

The EP Act has a limited role in reducing the emissions 
from transport. Under the EP Reg, national fuel quality 
standards for benzene, sulfur and lead are enforced. Since 
2002 the EP Reg has also regulated vapour pressure of 
petrol sold in the south-east during summer (s 38ZO EP 
Reg). The temperature of the environment and vapour 
pressure of petrol can determine the rate and amount of 
hydrocarbons that evaporate (fugitive emissions). These 
fugitive emissions contribute to the formation of ozone and 
photochemical smog that reduce air quality. The regulation 
of vapour pressure of petrol sold during summer has 
signi  cantly reduced these fugitive emissions (see page 77 
(Response, Photochemical smog)). This has contributed to 
the achievement of air quality goals.

Assessment and approvals

The rate of increase in pressures on the environment would 
be greater if the EP Act did not set performance standards 
for contaminant emissions for ERAs.

Under the EP Act it is illegal to operate an ERA without 
an approval (either a development approval or an 
environmental authority). The approval may contain site-
speci  c conditions or refer to a code of environmental 
compliance that may contain performance standards for 
the contaminant release from the activity.

There are 85 ERAs identi  ed under the EP Act. Each of 
these ERAs was identi  ed because it had potential to 
release contaminants into the environment that may cause 
environmental harm. Currently over 20 000 ERAs are licensed 
under the EP Act. The emission performance standards in 
approvals regulate the majority of point source chemical 
emissions for air. As scienti  c data about new chemicals 
become available, performance standards for these 
chemicals can be incorporated into the licensing process. 
However, to date, performance standards for greenhouse gas 
emissions have not been included in approvals.

An increasing body of scienti  c evidence indicates that 
diffuse sources of pollutants should be managed in order 
to protect the condition of the environment. However, 
so far approvals have not regulated diffuse sources of 
emissions or the cumulative impacts of emissions. This 
is partly due to a lack of detailed scienti  c information to 
assist administering authorities in setting legally binding 
performance standards for diffuse sources, partly because 
activities that cause diffuse pollution are not ERAs, and 
partly because limited data are available on the impacts 
of cumulative chemical concentrations. As scienti  c data 
emerge on these issues, licensing practices could be 
amended. The EP Act allows the review of conditions on 
existing licences in certain circumstances. This is a useful 
strategy for incorporating new performance standards in 
existing ERA approvals.

The EPA can undertake a formal assessment (EIS) under 
the EP Act for mining and petroleum activities. The EIS 
process assists the EPA to identify ways to manage and limit 
environmental harm, such as EMPs and conditions on an 
approval. It can also help to meet assessment requirements 
for mining and petroleum activities under the Commonwealth 
Environment Protection and Biodiversity Conservation 
Act 1999 (EPBC Act) through a bilateral agreement. (EIS 
requirements under the EPBC Act for industries other than 
for mining and petroleum are taken into account through 
the EIS assessment process in the State Development 
and Public Works Organisation Act 1971 or the Integrated 
Planning Act 1997.) Emissions to the air environment 
are considered through the EIS process. This results in 
performance standards on the approvals that are appropriate 
to contemporary technology and best practice management.
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Compliance and enforcement

The EP Act contains various tools to ensure that the 
requirements of the Act (and instruments such as 
approvals) are complied with. A review of the ef  ciency and 
effectiveness of the Air EPP revealed that the abatement 
notice provisions had been implemented to a limited extent, 
generally to address dust and odour emissions. However, 
the process requires that a show-cause notice be issued, 
then an abatement notice, and then a penalty infringement 
notice. Consequently, these provisions are usually avoided 
in favour of the nuisance provisions of the EP Reg, or the 
environmental evaluation, EMP or EPO provisions of the 
EP Act, because these tend to offer a simpler and quicker 
pathway for abatement. Despite the dif  culties, the 
abatement provisions have been used successfully in a 
limited number of cases (EPA 2004b).

Reporting

When assessing applications, decision makers are 
informed by reports on the condition of the environment, 
standards set in EPPs, current technology and best practice 
management. The state of the environment reports 
produced by the EPA are also a source of information.

The administering authority can determine requirements 
for monitoring emissions through licensing, EMPs and 
other environmental management decisions. Often 
these reports need not be provided to the administering 
authority; however, the operator must produce the reports 
on request from the administering authority or during a 
compliance inspection.

The National Environmental Protection (National Pollutant 
Inventory) Measure (NPI NEPM) is enforced in Queensland 
through provisions in the EP Reg. Industrial facilities report 
annually to the National Pollutant Inventory (NPI) if they 
exceed NPI reporting thresholds (DEH 2007). The NPI also 
contains information about diffuse emissions sources as 
determined by state and territory environmental agencies. 
The source and diffuse emissions are categorised into air, 
water or land emissions (DEH 2007). In 2005–06, more than 
a quarter of the facilities that reported to the NPI were from 
Queensland (DEH 2007). Refer to chapter 3, Atmosphere, 
and ‘Chemicals in the environment’, Chapter 9, Human 
settlements, for more information.

Water environment
The water environment includes all waters in Queensland 
including riverine, marine, coastal and wetland areas. This 
section summarises the condition of the water environment 
and the pressures that affect it. (For more information, 
refer to Chapter 5, Inland waters and wetlands, Chapter 
6, The coastal zone, and Chapter 8, Invasive plants and 
animals, and ‘Travel and transport’, in Chapter 9, Human 
settlements.) The environmental strategies under the EP Act 
that have contributed to the protection and rehabilitation 
of the water environment and to the reduction of some 
pressures on it are presented here.

Summary of the condition of and pressures on 
the water environment

Point sources (for instance, pollutants from sewage 
treatment plants) and diffuse sources (such as pollutants 
from catchment areas) of pollutants cause poor water 
quality in coastal areas. Coastal water quality improved 
as a result of changes in the treatment of point source 
discharges. A slight reduction in overall nitrogen and 
phosphorus discharge loads was recorded, although 
discharge increased in some regions. There has been 
no signi  cant change in the overall volume discharged 
from wastewater treatment plants, despite population 
increases. Discharge from sewage treatment plants has 
reduced overall (see page 210 (Key  ndings, Coastal water 
quality)).

The growing popularity of recreational boating is increasing 
congestion and pollution pressures on coastal waterways 
and rivers. In 2006, the state’s registered recreational 
vessels exceeded 200 000 in number. The recreation 
boating survey conducted in 2003 showed that most boat 
owners were aware of the need to protect the seaways 
from pollutants, with 88% stating they stored all rubbish 
on board and disposed of it when they returned to land. 
About 12% stored plastic and paper for later disposal but 
threw food scraps overboard (see page 311 (Pressure, 
Recreational boating concerns, ‘Travel and transport’)).

Sewage disposal at sea continues to cause environmental 
concerns. The 2003 survey found that 17% of boat owners 
discharge untreated waste into the sea or waterways; 
2.4% discharge treated waste into the sea or waterways; 
9% retain waste for shore-side disposal; and 2.8% 
discharge waste directly into onboard holding tanks 
for environmental disposal (see page 311 (Pressure, 
Recreational boating concerns, ‘Travel and transport’)).

In central and southern Queensland, riverine stream  ows 
and water levels in major agricultural water storages 
are generally well below the long-term averages. This 
is because demand for water is increasing and weather 
conditions continue to be drier than normal (see page 166 
(Key  ndings, Surface water quantity)). This has affected 
riverine condition.

Riverine condition in northern Queensland tends to be 
better than in the south. Across the state, most surface-
water quality indicators were ‘good’ or ‘of concern’ rather 
than ‘poor’, which marked an improvement since the 2003 
reporting period (see page 155 (Key  ndings, Condition of 
rivers)).

One measure of river health is the condition of the 
macroinvertebrate communities. Almost 70% of sites 
monitored across the state were in good condition, 
although sites in the Murray-Darling Basin and Southeast 
Queensland were classed as being ‘of concern’ (see page 
155 (Key  ndings, Condition of rivers)). Six species of 
freshwater  sh are considered ‘critically endangered’, two 
species are classi  ed as ‘endangered’, six species are 
considered ‘vulnerable’ and two species are considered to 
be ‘lower risk/near threatened’ (see Table 5.8, page 159).
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Sampling of riverine riparian vegetation condition in three 
catchments showed an improvement since the 2003 
reporting period: then more than 50% of the stream bank 
vegetation was classi  ed as ‘poor condition’, this time 
27% was classi  ed as ‘poor’; however, the sample was 
too small to draw statewide conclusions (see page 158 
(Riparian condition, Condition of rivers)).

There was a reduction in wetland area: between 1997 
and 2003, approximately 7500 ha/year, equating to 
approximately 45 000 ha, was lost (see page 146 (Pressure 
and condition, Extent and condition of wetland systems)). 
This includes an overall loss rate of 370 ha/year of 
wetlands in the coastal zone (see page 145 (Indicators, 
Extent of and condition 0f wetland systems)). The rate of 
loss of wetland vegetation is not, however, a de  nitive 
indicator for the condition of wetlands, because the 
wetland may still exist but function in a suboptimal 
manner—that is, ecosystem services normally present in 
the wetland ecosystem (such as  ltering of pollutants) 
either would not be present or would be less productive 
(see page 146 (Pressure and condition, extent and 
condition of wetland systems)). 

Groundwater levels are generally stable or declining. 
Extraction rates are generally stable, but recharge of 
aquifers is lower due to less rainfall (see page 171 
(Indicators, Subartesian groundwater levels)). Nitrogen 
values for groundwater quality have not been exceeded for 
drinking water or stock use over the past 10 years, but may 
exceed guidelines for ecosystem protection, especially 
in the northern aquifers and the sand islands. However, 
it is important to note that the quality of the groundwater 
is naturally ‘moderate’ to ‘poor’ for most human uses in 
many areas of Queensland (see page 180 (Key  ndings, 
Groundwater quality)).

In 2005–06, administering authorities received 5701 
complaints on water issues. This was an increase from 
2004–05. The major causes were sediment derived from 
construction sites, chemicals and oils. Local government 
reported that approximately 4378 of the complaints related 
to deposition or release of contaminants in breach of the 
Water EPP.

Other pressures on the condition of the water environment 
include: 

• population growth;

• human settlement patterns (rural and urban development);

• economic growth (for example, the burgeoning mineral 
resource markets);

• increasing demand for water;

• increasing waste generation;

• increasing numbers of point and diffuse sources of 
contaminant emissions;

• cumulative effects of contaminants;

• loss and fragmentation, modi  cation and degradation 
of native habitat;

• climate change;

• drought;

• increasing coastal development;

• acidi  cation of coastal and agricultural soils;

• introduced terrestrial and aquatic plant and 
animal species; and

• historical management practices.

Response strategies under the EP Act

Overall, coastal water quality improved. Most surface-water 
quality indicators were either ‘good’ or ‘of concern’ rather 
than ‘poor’. River health condition at 70% of the sites was 
‘good’. However, the sites in the Murray-Darling Basin 
and Southeast Queensland were rated as ‘of concern’. 
Groundwater quality did not fall short of drinking water or 
stock use standards; however, standards may fall below 
those necessary for ecosystem protection. Further, the 
continuing drought, the level of water use and the rate of 
loss in wetland cover are of concern. A number of pressures 
on the water environment are not regulated under the EP 
Act (for instance, water resource allocation, vegetation 
clearing, and invasive plants and animals). However, the 
environmental strategies of the EP Act have contributed to 
managing the pressures on the environment (for example, 
contaminants released from point sources). The strategies 
have also contributed to protecting and rehabilitating 
the environment through enforcement tools that require 
rehabilitation where environmental harm has occurred.

Setting standards

As with the air environment, setting standards for 
chemicals that can detrimentally affect the condition of the 
environment is the starting point for managing emission 
sources. The state of environment report assists with the 
process of setting standards. The Water EPP under the EP 
Act has been effective in setting environmental values, 
indicators and quality objectives. The environmental 
values are consistent with the Queensland Water Quality 
Guidelines (2006), the National Water Quality Management 
Strategy and the Australian and New Zealand Guidelines 
for Fresh and Marine Water Quality, 2000. Region-speci  c 
quality objectives were scheduled in 2006 for waters in 
Southeast Queensland, the Mary River and Great Sandy 
Strait, and Douglas Shire. Chapters 5 and 6, Inland 
waters and wetlands and The coastal zone, used these 
environmental values and quality objectives to assess the 
condition of the water environment.

Both the Interim Waste Reg (now expired) and the Waste 
Reg contain standards for the management or containment 
of wastes that could otherwise pollute waters. The latter 
also has powers to set conditions for approvals for the 
bene  cial use of waste.
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Assessment and approvals

Environmental standards as set in legislation are being 
used to assess environmental impacts from ERAs. The 
assessment of environmental impacts could include 
assessment that is part of an EIS as well as part of setting 
performance standards on approvals. Two examples 
where licensing of ERAs has had an effect in improving the 
coastal water quality from point sources of pollution are: 

1. point source discharges into coastal areas from sewage 
treatment plants (see Magnetic Island sewage treatment 
plant case study below); and

2. point source discharges into coastal areas from 
wastewater treatment plants (see page 210 
(Key  ndings, Coastal water quality)).

However, in some regions there were still increases of 
discharges from sewage treatment plants and wastewater 
treatment plants. Further investigation is required to 
determine whether licence conditions were ineffective in 
these areas.

As with air, the tools of the assessment and approval 
strategy regulate only point source contaminant release, 
even though scienti  c evidence suggests that diffuse 
sources of pollution (such as nutrients and sediments) 
are signi  cant issues for water quality.

Compliance and enforcement

Various compliance and enforcement tools have been used 
frequently since 2003. Of the 5701 complaints received on 
water issues, 4378 related to breaches of ss 31 and 32 of the 
Water EPP. Most investigations resulted in the issuing of a 
penalty infringement notice or other compliance action. There 
were eight successful prosecutions relating to breaches of 
the Water EPP. Several other prosecutions that related to the 
release of contaminants into the water environment were 
undertaken between 2003–04 and April 2007. Two successful 
prosecutions related to the breach of an EMP and an oil spill 
(see Prosecutions relating to water quality case study).

Magnetic Island is located 8 km north of Townsville and is 
surrounded by the Great Barrier Reef Marine Park. It is World 
Heritage listed. Most of the island is national park, but there 
are four urbanised bays. Magnetic Island does not have its 
own water source and residents rely mainly on water from 
Townsville.

In order to reduce freshwater consumption and to avoid an 
ocean outfall, the recycling of treated wastewater for irrigation 
purposes became a sustainable and responsible option.

Magnetic Island Water Recycling (MIWR) is the island’s new 
wastewater treatment facility. MIWR incorporates a Kubota 
membrane biological reactor (bioreactor), which removes 
nitrogen, phosphorus and solids at a high level. The 
bioreactor  lters out very small particles that would not be 
removed in conventional treatment.

Treating the wastewater produced on Magnetic Island 
to world’s best standards and recycling it for irrigation 
purposes has many advantages: it enhances the use and 
presentation of the golf course; it conserves fresh treated 
water that is delivered to Magnetic Island; and it avoids an 
ocean outfall discharge, thus maintaining the health of the 
marine park.

Source: Townsville City Council 2007

Case study:  Magnetic Island sewage treatment plant

Moonie Pipeline Co.  ned $300 000 over Lytton oil spill

On 10 September 2003, the Moonie Pipeline Company 
was  ned $300 000 after pleading guilty to a charge of 
causing serious environmental harm in a major oil spill at 
Lytton in March 2003. The company was also ordered to 
pay investigation costs of $45 900, professional costs of 
$10 000 and clean-up costs. No conviction was recorded.

The penalty followed the rupture of a Moonie pipeline at 
Lytton on 17 March 2003, when an estimated 1.9 million 
litres of light crude oil leaked into 5 ha of reclaimed 
riverside land, drainage channels and small creeks near the 
Port of Brisbane.

The Moonie Pipeline Company—a wholly owned subsidiary 
of Santos—pleaded guilty to the offence and cooperated 
with the EPA, thus eliminating the need for an expensive 
court case. The swift, coordinated response by government 
agencies and the company prevented any of the oil reaching 
the Brisbane River. The bulk of the oil was recovered. Had 
the company not cooperated, the penalty could have been 
signi  cantly higher (the maximum court penalty for an 
offence of this kind is $624 375).

EPA secures $240 000  ne against Australian Hardboards Ltd

On 16 March 2007, Australian Hardboards Limited (AHL) was 
found guilty of  ve counts of breaching an environmental 
management program (EMP) and  ned $240 000 in the 
Brisbane Magistrates Court before Magistrate Herlihy. No 
conviction was recorded.

AHL company director Bruce William McLeod was found 
guilty of failing to ensure that AHL installed an ef  uent 
treatment plant as required under the EMP and  ned 
$8000. No conviction was recorded.

The EMP required AHL to take a number of steps to 
improve the management of wastewater from its 
treatment processes and to conduct a contaminated land 
assessment. This included a requirement to construct a $7 
million wastewater treatment plant to stop contaminated 
wastewater potentially entering the Bremer River. The 
company failed to take these steps within the required 
timeframes and therefore failed to meet its obligations 
under state environmental law.

This prosecution sent a message to company directors 
and industry in Queensland that failure to comply with 
environmental management programs could result in 
signi  cant  nes.

The wastewater treatment plant was built as a result of 
orders secured by the EPA in the Planning and Environment 
Court in September 2005.

Source: EPA 2003, 2007a

Case study:  Prosecutions relating to water quality

Putting green at the golf club, Magnetic Island
Photo: Tourism Queensland
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Reporting

Licences, EMPs and other environmental management 
decisions may carry conditions about monitoring of 
particular releases (such as wastewater releases) and 
impacts on the water environment. Also, NPI reporting 
facilities are required (under the EP Reg) to report on 
discharges to surface waters such as lakes, rivers, dams 
and estuaries, coastal or marine waters and stormwater 
runoff (DEH 2006).

Land environment
The land environment includes all terrestrial areas. This 
section summarises the condition of the land environment 
and the pressures that affect it. (For more information refer 
to chapters 4–9: Land, Inland waters and wetlands, The 
coastal zone, Biodiversity, Invasive plants and animals, 
and Human settlements.) This section also presents 
the environmental strategies under the EP Act that have 
contributed to the protection and rehabilitation of the land 
environment and to the reduction of some pressures on 
it. For coastal strategies under the Coastal Act that have 
protected, rehabilitated or reduced the pressures on the 
coastal zone, refer to the following section.

Summary of the condition of and pressures on 
the land environment

The area of the state’s land affected by salinity is predicted 
to increase over the next few decades. Anecdotally, the 
area currently affected has decreased due to the prolonged 
drought (see page 94 (Indicators, Salinity)). However, the 
Salinity issue (page 94) notes that it is dif  cult to give 
reliable estimates of the location and area of dryland or 
irrigation salinity, or of its intensity.

More than 14 050 ha of land with acid sulfate soil are 
known to be along the Queensland coast (8200 ha in the 
south-east, 4650 ha in Fitzroy and 1200 ha in Mackay-
Whitsunday). Although acid hotspots have been observed 
elsewhere along the coast, their extent and location have 
not been mapped (see page 206 (Indicators, Acid sulfate 
soils)).

Currently, lack of data prevents quanti  cation of the trends 
and status of soil fertility in Queensland (see page 112 
(Indicators, Soil fertility)). The condition of soil fertility is 
dependent on the level and balance of nutrients in the 
soil. Nutrient imbalance has caused off-site environmental 
impacts such as pollution of groundwater and surface 
waters.

Wind erosion is widespread in central, inland and western 
Queensland. The trend was to greater activity between 
2002 and 2006 because of drought conditions and 
increasing grazing pressure (see page 103 (Key  ndings, 
Wind erosion)). Soil erosion by water has been identi  ed 
as a signi  cant threat to most land in Queensland (see 
page 99 (Key  ndings, Water erosion)). However, no direct 
assessment of the land’s condition in relation to water 
erosion is possible under the current level of monitoring.

The overall incidence of mass land movement recorded 
in Queensland during 2004–06 has been low because of 
drought. There is concern about areas that have already 

been cleared and developed because the absence and 
degradation of binding root material will contribute to 
slope instability (see page 108 (Pressures in  uencing mass 
movement)).

The rate of land disturbance from mining activities has 
increased faster than the rate of rehabilitation of mine 
sites (see page 120 (Indicators, Mining disturbance)). This 
is a direct result of increased mining activity. The rate of 
rehabilitation will change as new mines mature. However, 
at this stage it is not possible to assess the extent of long-
term environmental harm.

Most of the state has relatively continuous native 
vegetation cover. However, more fertile landscapes in 
wetter parts of the state have been reduced to less than 
30% of native vegetation cover. Overall, the rate of clearing 
has risen during the past decade, although there was a 
decline associated with the introduction of the Vegetation 
Management Act 1999 (see page 240 (Key  ndings, Habitat 
protection)). The rate of clearing in semi-arid areas has 
increased since 2003.

In comparison to 2003, there was no signi  cant increase 
in the loss of terrestrial remnant vegetation in most coastal 
areas (see page 220 (Key  ndings, Coastal habitats and 
biodiversity)). However, in the developed coastal areas the 
extent of natural communities is limited and the condition 
of these areas is frequently poor. A decline in the condition 
of regional ecosystems in bioregions subject to little or no 
clearing was observed (see page 240 (Key  ndings, Habitat 
protection)).

Approximately 4.6% of Queensland is in formal conservation 
reserves. The number of regional ecosystems represented by 
the conservation reserves is high; however, it is estimated 
that a target of 15% of the land area is required for an 
adequate conservation reserve to exist. The number of rare 
and threatened species has increased slightly, although 
there has been a decline in the number of presumed extinct 
species with two species being rediscovered (see page 251 
(Key  ndings, Species protection)).

At 28 May 2006, there were 22 724 contaminated sites 
registered on the Environmental Management Register 
and 14 on the Contaminated Land Register (P. Spurling 
2007, pers. comm., 28 May). Between 150 and 220 
sites are fully decontaminated annually and from 110 to 
160 site management plans were issued each year for 
sites that were partially decontaminated and safe, with 
minimal management, for the intended use (see page 124 
(Indicators, Contaminated land)).

The amount of domestic, green and organic, and 
commercial and industrial waste, has increased since 
2003–04. However, per capita household waste generation 
has remained relatively stable and the amount being 
recycled is increasing. Construction and demolition waste 
has decreased since 2003–04 (see page 328 (Pressure and 
condition, Waste generation, Solid waste management)).

In 2005–06, administering authorities received 3234 
complaints relating to waste. This was a slight reduction 
from 2004–05. Most of the waste-related complaints 
involved transport operations, including illegal 
transportation of asbestos, and littering offences.
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Other pressures on the condition of the land 
environment include:

• population growth;

• human settlement patterns (rural and urban development);

• economic growth (for example, the burgeoning mineral 
resource markets);

• increasing numbers of point and diffuse sources of 
contaminant emissions;

• climate change;

• drought;

• introduced terrestrial and aquatic plant and 
animal species; and

• historical management practices.

Response strategies under the EP Act
Setting standards

Under the EP Act, no standards (environmental values, 
indicators and quality objectives) are set for clearing or 
rehabilitation, salinity issues, soil fertility, wind or water 
erosion, or conservation reserves. These issues are 
speci  cally regulated under other Queensland legislation. 
The Interim Waste Reg (now expired) and Waste Reg contain 
standards for managing containment of wastes that could 
otherwise cause land pollution. The Waste EPP does provide 
environmental values relating to waste management. It 
also includes a set of principles for managing waste. These 
principles include a preferred management hierarchy of 
waste avoidance, waste reuse, waste recycling, energy 
recovery from waste, and waste disposal. This hierarchy 
and principles of polluter pays, user pays and product 
stewardship have been used in:

• setting conditions on approvals such as the preparation 
of a waste management program;

• preparing industry waste reduction programs; and

• government waste management planning.

Assessment and approvals

The assessment and approval environmental strategy in 
the EP Act includes a number of tools that are designed to 
reduce some pressures and protect and rehabilitate the 
condition of the environment. However, these tools do not 
regulate broadscale land clearing, conservation of native 
habitat in conservation reserves, management of introduced 
species, settlement patterns or housing developments. 
These pressures are regulated under other Queensland 
legislation and will not be discussed further here.

Licensing of ERAs can set performance standards for 
both construction and operational phases. Managing the 
operation of ERAs can reduce pressures on the condition of 
the environment. For example, best practice management 
of acid sulfate soils is included in an estimated 80 ERA 
approvals for dredging and quarrying activities and in 17 
aquaculture activities (see page 206 (Indicators, Acid 
sulfate soils)). 

Another approval tool under the EP Act that has contributed 
to reducing waste pressure on the condition of the 
land environment is the process for bene  cial use of 
regulated waste materials. There were seven applications 
under Part 6A of the Waste Reg for bene  cial waste 

use between November 2002 and October 2005 (see 
page 330 (Response, Recycling and reuse, Solid waste 
management)).

As an assessment tool for major projects, an EIS can 
contribute to protecting and rehabilitating the condition 
of the environment (see Lake Lindsay Coal Project case 
study). The Environmental Protection and Other Legislation 
Amendment Act 2005 introduced provisions to the EP Act to 
provide a certi  cation process for progressive rehabilitation 
that has been completed for parts of a mining project (see 
Appendix 11.2). The amendments provided assurance to 
mining companies that rehabilitation requirements will 
not change for those areas where rehabilitation has been 
completed early in the life of a mining project. The reforms 
provided greater certainty to the industry. Further, they 
encouraged mining companies to conduct rehabilitation 
earlier, thus allowing more sites to become conservation or 
farming areas sooner. It is too early to assess whether this 
amendment has been effective.

Another tool under the assessment and approvals 
environmental strategy of the EP Act is the management 
of the rehabilitation of contaminated sites. The majority of 
contaminated sites are on former industrial land that was 
polluted due to the waste disposal practices of the past 
(see page 125 (Urban renewal areas, Contaminated land)). 
These sites should be remediated to reduce the potential 
health and environmental risk from contaminants. 
Additionally, they need to be remediated prior to their 
use for other purposes. The EP Act sets out a process for 
managing the contaminated sites. This process ensures 
that sites are rehabilitated to a standard at which the 
land is  t for the intended use. Former industrial sites 
located near inner city areas often have a relatively high 
intrinsic value and are highly sought after for residential 
and commercial mixed developments, for instance, in 
Brisbane’s Fortitude Valley, Newstead and West End (see 

The Lake Lindsay Coal Project in the Bowen Basin is an 
open-cut operation with a resource of approximately 
100 million tonnes of coking, PCI (pulverised coal injection) 
and thermal coal that is destined for export. An EIS was 
completed for the project in October 2005.

The EPA continually seeks ways to improve best practice 
environmental management, and at this time sought to 
enhance the methods used to rehabilitate mine sites. 
Through the EIS process, the EPA negotiated with the 
proponent of the Lake Lindsay project to develop a broader 
range of rehabilitation acceptance criteria including:
•  criteria de  ning  oristic characteristics, such as 

composition, cover and species diversity; and

•  ecosystem functionality characteristics, such as 
recruitment, nutrient cycling, successional change and 
habitat complexity.

These criteria can be used with other mining projects and will 
more clearly measure the success of the rehabilitation. The 
expected results are post-mine landforms that are safer, more 
stable and suitable for  nal land use, and appropriate self-
sustaining vegetative cover that requires minimal ongoing 
maintenance when returned to the original landowner.

Source: B. Dixon, pers. comm., 18 May 2007

Case study: Lake Lindsay Coal Project EIS
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page 125 (Pressure and condition, Property development 
boom, Contaminated land)). The EPA allows partial 
remediation of land so that it can be used for a speci  c 
purpose and then sets conditions on how to manage the 
residual contamination via a site management plan (SMP). 
The partially rehabilitated sites and the SMP will remain 
on the Environmental Management Register with a clear 
approval for the land to be used for the intended purpose.

The provisions of the EP Act in relation to the rehabilitation 
of contaminated lands have been effective. However, the 
increase in demand for inner city developments has placed 
pressure on the technical resources and consultancies 
involved in assessing and remediating sites, which has 
resulted in dif  culty in meeting statutory timeframes. This 
can contribute to lower standards of contamination reports 
being submitted to the EPA, which can result in delays in 
gaining development approvals (see page 125 (Pressure and 
condition, Property development boom, Contaminated land)).

Compliance and enforcement

The environmental strategy of compliance and enforcement 
is also useful for reducing pressures on and protecting 
and rehabilitating the condition of the environment. One 
example where EPA used a restraint order effectively was 
the removal of regulated waste from a site at Wulkuraka, 
near Ipswich (see the following case study).

Reporting

The EP Reg requires NPI reporting facilities and 
environmental agencies to report point and diffuse sources 
of emissions to land to the NPI. Emissions to land include 
solid wastes, slurries and sediments, spills and leaks 
(DEH 2006). For more information visit: <www.npi.gov.au>.

The EPA maintains various public reporting registers, 
including the Environmental Management Register and the 
Contaminated Land Register. These sources can help guide 
land use and natural resource management decisions.

Another reporting strategy tool is the waste tracking 
system. Its implementation has contributed to a decrease 
in illegal waste disposal, assisted the EPA’s response 
to waste transport accidents and enhanced the EPA’s 
knowledge of waste movement patterns (see page 329 
(Response, Safe disposal, Solid waste management)).

Assessment of efficiency 
of the EP Act
The measure of effectiveness is whether a strategy has 
produced or helped to produce the intended result. The 
measure of ef  ciency, however, is how well energy and 
resources were used to obtain the expected result.

An ef  cient regulatory regime is one that maximises 
the combination of outputs, given the resources and 
technology. This section will attempt to answer whether 
the EP Act contributes ef  ciently to achieving ecologically 
sustainable development. It investigates how the EP 
Act has been administered (number of environmental 
authorities, compliance activities and complaint handling), 
and the economic costs and bene  ts associated with 
implementing it.

The EPA, Department of Primary Industries and Fisheries 
(DPI&F), Department of Mines and Energy and local 
governments are responsible for assessing and setting 
conditions on approvals for ERAs. The full number 
of licensing activities undertaken by administering 
authorities between 2003–04 and 2005–06 is outlined in 
Table 11.1. In 2005–06, 94% of the development approvals 
for ERAs were completed on time compared to 85% in 
2004–05 (McMain, pers. comm., 21 May 2007).

Figure 11.2 indicates the number of ERAs that are licensed 
by administering authorities. Since 2004, an increase in 
mineral exploration and mining resulted in a 50% increase 
in the number of licensed mining ERAs. However, most of 
the growth (67%) since July 2003 was driven by non-mining 
and petroleum ERAs, due to Queensland’s strong economic 
and population growth. Approval and conditioning of 
petroleum and gas activities were transferred to the EP Act 
and became ERAs in January 2005.

The EIS process contained in the EP Act applies only to 
mining and petroleum projects and some projects assessed 
under an EPBC Act (Cwlth) bilateral agreement. The EIS 
process of the EP Act is also used for EIS requirements under 
the Nature Conservation Act 1992 and may be used for EIS 
requirements under the Marine Parks Act 2004.

The EPA also assesses a wider range of EIS submissions 
referred to it under the State Development and Public 
Works Organisation Act 1971 (SDPW Act), the Integrated 

The EPA was made aware of the storage of a large amount 
of regulated waste (waste oil and slack wax) in drums at 
Wulkuraka, near Ipswich. The EPA obtained a restraining 
order in the Planning and Environment Court against 
Lifnex Pty Ltd and other parties in October 2003. The 
order required proper disposal of the waste stored at the 
Enterprise Street site.

One of the parties responsible for the waste lawfully 
removed 2353 drums from the site during the  nal week in 
October as part of the clean-up. The requirements of the 
restraining order were ful  lled and the site is currently listed 
on the Environmental Management Register.

Source: EPA 2004a

Case study: EPA secures order to remove regulated waste

Activity 2003–04 2004–05 2005–06 Total

Environmental 
authorities* issued 3162 2588 2104 7854

Environmental 
authorities cancelled 
or suspended 512 623 695 1830

Environmental 
authorities refused 19 19 7 45

*Environmental authorities include development approvals; code 
compliant level 2, non-code compliant level 2 and non-code compliant 
level 1 mining activities; and code compliant level 2, non-code 
compliant level 2 and non-code compliant level 1 petroleum activities.
Source: EPA 2004a, 2005, 2006a

Table 11.1  Environmental authority activities, 2003–04 to 
2005–06
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Planning Act 1997 (IP Act) and the EPBC Act (see Table 
11.2). Between July 2003 and June 2006, 37 EISs were 
assessed under the EP Act.

The number of authorised of  cers under the EP Act 
has increased since 2003. Authorised of  cers are from 
EPA, DPI&F, Department of Mines and Energy and local 
government. In 2003–04 there were 877 authorised 
of  cers (EPA 2004a). There was a decrease in number 
of of  cers in 2004–05 to 791 (EPA 2005), but numbers 
increased again throughout 2005–06 to 1004 (EPA 2006a). 
Authorised of  cers undertook a variety of compliance 
investigations throughout 2003–04 and 2005–06 (see 
Table 11.3). The area inspection program consists of 
compliance inspections of premises within a selected 
area, for example, an industrial estate or river catchment 
(EPA 2006a). The industry sector inspection program 
consists of compliance inspections of premises within a 
selected industry sector (EPA 2006a). The licensed activity 
inspection program occurs proactively. The licensed 
activity inspections are initiated by the EPA and can be 
conducted on any business licensed by the EPA in order 
to determine environmental performance and compliance 
with approval conditions. The inspection can also be 
initiated in response to a complaint or incident reported to 
the EPA (EPA 2006a).

Table 11.4 lists the number of enforcement activities 
undertaken by administering authorities between 2003–04 
and 2005–06. A total of 101 environmental evaluations 
were requested; 131 EPOs, 6318 infringement notices and 
three emergency directions were issued; 250 EMPs were 
approved; and 48 prosecutions and nine restraint orders 
were  nalised (Appendix 11.3).

Table 11.5 shows the number of complaints received by 
administering authorities between 2003–04 and 2005–06. 
The 93 977 complaints were received on hotlines run 
by the administering authorities. In 2003–04 the EPA 
investigated 4652 complaints, 3504 in 2004–05 and 
3275 during 2005–06 (EPA 2004a, 2005, 2006a).

Figure 11.2  Number of ERAs, 2003–04 to 2005–06

DPIF: development approvals

EPA: environmental authorities (petroleum)

EPA: environmental authorities (mining)
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Act under which EIS 
was assessed

2003–04 2004–05 2005–06

EP Act 10 14 13

SDPW Act 10 14 24

IP Act or other legislation 8 8 7

EPBC Act 3 6 5

Source: Synergies Economic Consulting 2007

Table 11.2  Major assessments, 2003–04 to 2005–06

Table 11.3  Compliance activities, 2003–04 to 2005–06

Compliance 
program

2003–04 2004–05 2005–06 Total

Area inspections 286 137 20 443

Industry inspections 383 58 129 570

Licensed activity 
inspections* 2616 2627 2739 7982

*Numbers represent licensed activity inspections undertaken by EPA only.
Source: EPA 2004a, 2005, 2006a

EP Act tool 2003–04 2004–05 2005–06 Total

Environmental 
evaluation 21 48 32 101

Environmental 
protection orders 46 49 36 131

Environmental 
management plan 89 98 63 250

Prosecutions 28 10 10 48

Restraint orders 3 3 3 9

Infringement 
notices 918 2089 3311 6318

Emergency 
direction 2 1 0 3

Source: EPA 2004a, 2005, 2006a

Table 11.4  Enforcement activities, 2003–04 to 2005–06

Authority 2003–04 2004–05 2005–06 Total

Air 2 482 2 579 2 227 7 288

Water 4 112 4 619 5 701 14 432 

Noise 11 731 6 182 18 741 36 654

Waste 2 768 3 530 3 234 9 532

Other 4 621 17 313 4 137 26 071

Total 25 714 34 223 34 040 93 977

Source: EPA 2004a, 2005, 2006a

Table 11.5  Number of complaints, 2003–04 to 2005–06
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Some complaints require the EPA to commit substantial 
resources to the investigation or prevention of serious 
environmental harm (see Table 11.6). See the case studies 
box below for examples of the major incidents and 
monitoring programs undertaken by the EPA.

Between July 2004 and June 2006 the EPA  nalised 18 
prosecutions under the EP Act. Fines imposed by the 
courts totalled $1.07 million and defendants were ordered 
to pay costs totalling $588 526. DPI&F completed three 
prosecutions and was awarded $11 500 in  nes. Local 
government  nalised 27 prosecutions:  nes totalled 
$164 350 and costs awarded totalled $2758 (EPA 2004a, 
2005, 2006a).

The total Queensland environmental expenditure in 2004 was 
estimated to be in excess of $1.2 billion a year (EPA 2004b). 
Approximately half of this expenditure was for waste and

wastewater management, a quarter was for protecting the 
environment and the remainder was spent on air, soil, 
noise and other aspects of the environment (EPA 2004b). 
The EPA’s Environmental Operations Division invests 
approximately $20 million annually in administering 
the EP Act (EPA 2004b). No estimates are available for 
the costs incurred for implementing the EP Act by other 
administering authorities.

Regulatory certainty encourages private sector 
investment in Queensland (EPA 2004b). It is estimated 
that industry spent about $40 million during 2003–04 
(EPA 2004a), $305.2 million during 2004–05 (EPA 2005) 
and $72.5 million during 2005–06 (EPA 2006a) on 
environmental improvements due to statutory tools issued 
and completed under the EP Act. Industry also voluntarily 
implemented numerous improvements without the use 
of enforcement tools. Many of these improvements were 

Palmer River catchment monitoring project—northern region

The Palmer River catchment project aimed to contribute to the understanding of the possible environmental effects of alluvial 
gold mining within the Palmer River catchment.

Consideration is given to the consequences of alluvial dredging in regards to sediment transport, landform, 
river channel geometry, water quality, channelisation and the effects on vegetation and biota. The implementation of the 
monitoring program will ultimately examine the effects of alluvial gold mining practices on ecosystems integrity and the 
effectiveness of post-mining rehabilitation processes within the Palmer River catchment.

The project is a collaborative project with the Department of Natural Resources and Water (DNRW). Monitoring incorporates the state 
of the rivers program, Queensland Herbarium vegetation assessments, macroinvertebrate study and physical assessment of erosion 
at various sampling sites.

Fire clean-up

In August 2005, a  re at the Binary Industries factory at Narangba released pesticides and other chemicals onto the factory site 
and its adjacent environment. The chemicals released caused extensive environmental harm to a 700 m section of a nearby 
creek. Early actions by the Caboolture Shire Council and continuing state works have limited harm caused to the area immediately 
affected during the incident.

The EPA leads a project to treat, remove and remediate adjacent contaminated areas and is monitoring containment of materials 
on the Binary site. To prevent the release of contaminated water in the event of rain, a creek was diverted, and four large ponds 
and a 15 ML dam were constructed for on-site contaminated water storage and treatment. A contaminated water pre-treatment 
plant, designed by EPA staff, was installed to treat contaminated water to a high standard for release to the Caboolture Shire 
Council sewer system. Monitoring has con  rmed effective  nal treatment. The EPA’s focus is also on treating contaminated soil on 
state- and council-owned land adjoining the site.

In undertaking this project and to ensure a whole-of-government approach, the EPA liaised with the Department of Emergency 
Services, Queensland Health, Department of State Development and Innovation, Caboolture Shire Council, Pine Rivers Shire 
Council and environmental engineers GHD.

As of 2 August 2006, the Queensland Government had budgeted $9 million for containment, clean-up and rehabilitation works for 
land adjacent to the Binary site affected by contaminated  rewater. Further, $2.4 million has been spent on emergency works to 
contain contaminated soil and water to the Binary site and adjacent land to prevent it escaping to Saltwater Creek. Another $1.4 
million has been spent so far on the clean-up and remediation of contaminated land and water near the Binary site.

Source: EPA 2004a, p. 88, 2006a, p. 68, 2006b

Case studies: Examples of major incidents and monitoring programs, 2003–04 to 2005–06

Type 2003–04 2004–05 2005–06

Number Resources 
committed (days)

Number Resources 
committed (days)

Number Resources 
committed (days)

Major incident 40 253 27 194 19 1029

Major monitoring program 17 171 12 – 44 182

Total 57 424 39 194 63 1211

Source: EPA 2004a, 2005, 2006a

Table 11.6  Responses to major incidents and monitoring programs, 2003–04 to 2005–06
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undertaken in consultation with the EPA (for example, 
Sustainable Industry Division’s ecoBiz program).

The expenditure by administering authorities, industry and 
the community is countered by the economic bene  ts of 
protecting the condition of the environment. There are two 
examples of the estimated economic bene  t of good air 
and water quality.

First, in March 2005, Rolfe et al. (2005) concluded an 
economic and social impact analysis of protecting 
environmental values in Moreton Bay and Southeast 
Queensland, the Mary River Basin and Great Sandy Strait, 
and waters of Douglas Shire (see the following case study). 
The authors concluded that:

The results of this research demonstrate that there are 
very large and damaging economic and social impacts 
associated with potential further declines in water 
quality. Because conservative estimates have been 
used to assess most impacts, these results are probably 
understated. The case for averting these impacts by at 
least maintaining current water quality levels is very 
strong. (Rolfe et al. 2005, p. vii)

Second, enHealth’s 2003 Guidelines for Economic 
Evaluation of Environmental Health Planning and 
Assessment state that, based on international research, 
the value of statistical life (VOSL) is $2.5 million and a value 
of a healthy life-year is about $150 000 (enHealth 2003, 
p. 3). The EP Reg and the Air EPP have contributed to a 
healthier airshed in Gladstone. There is an economic bene  t 
from better air quality from every additional healthy life-year 
extended to the thousands of asthma sufferers (EPA 2004b).

The relative cost of developing and administering the EP 
Act is small compared to the overall level of environmental 
protection expenditure incurred, and the potential bene  ts 
that are delivered to the community from a clean and 
healthy environment and to business from an enhanced 
regulatory environment (EPA 2004b).

Impacts on social and cultural values

•  Direct recreation: expect a major change in population use as water resources become unsafe for activities such as 
swimming and boating.

•  Recreational  shing: expect reduced activity as  sh numbers decline. The current expenditure by residents on recreational 
 shing is estimated as $206 million in Southeast Queensland, $12.8 million in the Mary River and Great Sandy Strait, and 

$1.5 million in Douglas Shire.

•  Health impacts: likely to be increased public health concerns in some areas if water quality deteriorates further.

•  Aesthetics: likely to be some negative impacts on top of recreation use and property value impacts.

•  Social impacts: substantial social impacts are expected to be associated with recreation, ecosystem and amenity losses, and 
the impacts on industries such as tourism that might result.

Impacts on industry and economic systems

•  Tourism: negative impacts are predicted if the recreation and amenity values of water are affected. Current levels of tourism 
expenditure are $10 500 million in Southeast Queensland and $670 million in the Mary River and Great Sandy Strait. 
Shire estimates are not available for Douglas, but tourism expenditure in north Queensland is approximately $2 064 million 
per annum.

•  Commercial  shing: expect a reduction in the value of catch. The current value of catch is estimated at $60.1 million in SEQ, 
$33.87 million around the Mary River and $3.24 million in Douglas Shire.

•  Property values: values of waterfront properties can be expected to decline. Median price premiums for waterfront properties 
in 2004 were estimated at $224 000 in SEQ, $110 000 around the Mary River and $275 000 in Douglas Shire.

•  Urban water treatment costs: expected to increase. Current annual water charges levied by local government are $411 million 
in SEQ, $25 million in the Mary River area and $2.7 million in Douglas Shire.

•  Water industry treatment costs: expected to increase in some locations.

•  Agricultural production: may be adversely affected in some situations, particularly where water is needed for intensive uses 
such as aquaculture, piggeries and feedlots. The value of aquaculture production is estimated at $13.53 million in SEQ and 
$6.10 million in the Mary River area, while the estimate for north Queensland (which includes Douglas Shire) is $18.5 million. 
The value of total agricultural production is estimated at $882 million in SEQ, $179 million around Mary River and 
$18.6 million in Douglas Shire.

Impacts on environmental values

•  Environment and biodiversity: expect potential losses if water quality levels continue to decline. These losses would apply to 
the Queensland and Australian communities. Key areas where biodiversity losses might occur include rivers and riparian zones, 
protected areas, estuaries and wetlands, and aquatic ecosystems. There are a signi  cant number of economic valuation studies 
that demonstrate that Queenslanders and Australians in general have high expectations for protecting these assets.

•  Protection of cultural heritage values: there may be negative impacts in some locations.

Source: Rolfe et al. 2005, pp. iv–v

Case study: Economic, social and environmental impacts associated with declining water quality
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Effectiveness and 
efficiency of the 
Coastal Act
This section outlines the environmental strategies of the 
Coastal Protection and Management Act 1995 (Coastal Act) 
and assesses the effectiveness and ef  ciency of each strategy

Outline of the Coastal Act
The main objects of the Coastal Act (s 3) are to:

• provide for the protection, conservation, rehabilitation 
and management of the coast, including its resources 
and biological diversity;

• have regard to the goal, core objectives and guiding 
principles of the National Strategy for Ecologically 
Sustainable Development in the use of the coastal zone;

• provide, in conjunction with other legislation, 
a coordinated and integrated management and 
administrative framework for the ecologically 
sustainable development of the coastal zone; and

• encourage the enhancement of knowledge of coastal 
resources and of the effect of human activities on the 
coastal zone.

The objects of the Act are to be achieved by coordinated 
and integrated planning and decision making, involving 
actions such as preparing coastal management plans, 
declaring coastal management districts and using other 
relevant legislation (s 4).

In this section, use of the term ‘Coastal Act’ refers to both 
the primary legislation and its subordinate legislation, 
which provides additional detail relating to implementation 
of the Act, including offences and associated penalties. 
There are two pieces of subordinate legislation:

• Coastal Protection and Management (Coastal 
Management Districts) Regulation 2003; and

• Coastal Protection and Management Regulation 2003.

There are four main coastal protection strategies under the 
Coastal Act. The strategies and some of the tools are:

• planning and standard setting—preparing coastal 
management plans, declaring coastal management 
districts and establishing advisory bodies;

• assessment and approvals—allocating quarry materials, 
preparing dredge management plans, assessing and 
imposing conditions on assessable development in the 
coastal management district, and requiring surrender of 
land located within the erosion prone area;

• compliance and enforcement—provision of penalties 
for coastal offences including for quarrying activities, 
investigative powers of authorised persons (including 
for issuing coastal protection or tidal works notices), 
civil enforcement provisions to restrain breaches of the 
Act with widened standing for public interest litigants, 
appeal process for coastal protection or tidal works 
notices decisions; and

• reporting—public reporting on the state of the coast.

For more detail on the tools of the coastal strategies, 
see Appendix 11.1. Amendments to the Coastal Act 
that clarify and re  ne the coastal strategies and tools 
can be found in Appendix 11.2. The review of the State 
Coastal Management Plan, due by 2009, will provide an 
opportunity to re  ect on and improve the Plan’s ability to 
prescribe sustainable coastal management.

Assessment of the effectiveness 
of the Coastal Act
This section examines whether the Coastal Act is effective 
or likely to be effective in:

• protecting and rehabilitating the condition of coastal 
values and resources; and

• reducing the pressures on the coastal zone 
(McGrath 2006b).

This assessment of the effectiveness of the Coastal Act will 
be qualitative rather than quantitative.

The discussion also summarises the condition and 
pressures on the coastal environment (Chapter 6, The 
coastal zone, and Chapter 7, Biodiversity). The summary 
is followed by an outline of the response using strategies 
under the Coastal Act that have contributed to protecting, 
rehabilitating or reducing the pressures on this environment.

Coastal environment
Summary of the condition of and pressures on 
the coastal environment

Coastal ecosystems are often highly modi  ed in developed 
coastal areas and their condition may be ‘poor’. Continuing 
coastal subdivision without adequate buffers to adjacent 
waterways can increase runoff effects on these waterways. 
Melaleuca and saltmarsh habitats at the interface between 
tidal lands and development areas have been placed under 
signi  cant threat in developing urban areas (see page 220 
(Key  ndings, Coastal habitats and biodiversity)).

Marine park zoning and the regulation of trawl effort in 
marine parks is intended to ensure that the impacts of 
commercial  shing on sea bottom communities and other 
ecosystems in marine parks does not exceed sustainable 
levels (see page 220 (Key  ndings, Coastal habitats and 
biodiversity)). Overall, Queensland’s commercial  sheries 
are being managed at sustainable levels, although there 
is concern about the status of snapper stocks in the rocky 
reef  n  sh  shery and of some  n  sh and shark stocks 
in the Gulf of Carpentaria. However, too little information 
is available to be con  dent of the current state of these 
 sheries and very limited information exists on the status 

of non-commercial marine species. Trawl  shers trialling 
bycatch reduction devices have reported bycatch reductions 
of 10–20% or higher (see page 188 (Key  ndings, Coastal 
resource use and development)). Since 2003, participation 
in the recreational  shery has also decreased.

The total number of dead cetaceans reported is increasing, 
with human causes identi  ed in over 50% of cases in 
2005. In 2004, a total of 41 stranded or dead dugongs 
were recorded, all from the east coast of Queensland. 
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Stranding and mortality of turtles can be tied to boat strike 
and entanglement in rope,  shing line, bags and ghost 
lines (see page 189 (Indicators, Coastal resource use and 
development)).

Poor coastal water quality can be caused by both point 
and diffuse sources of contaminant release. While point 
source emissions have continued to exceed water quality 
guidelines, particularly nutrient guidelines, improved 
treatment of point source ef  uents in some areas has led to 
considerable reductions in nutrient levels. Overall, despite a 
population increase of 342 000 between June 2001 and June 
2006, the discharge loads of nitrogen and phosphorus from 
point sources have reduced slightly since 2001–02, with 
reductions in some regions but increases in others 
(see page 210 (Key  ndings, Coastal water quality)). There 
has been no signi  cant change in the overall discharge 
volume from major wastewater treatment plants since 
2001–02, despite the population increase since that time. 
Dissolved oxygen, turbidity and chlorophyll-a meet guideline 
values for much of the time.

Evidence from load assessments and from water quality 
in places such as Moreton Bay and the Great Barrier Reef 
(GBR) lagoon suggests that the annual loads of nitrogen, 
phosphorus and sediment from non-point sources are 
much larger and generally have greater environmental 
impact than the loads of those contaminants from point 
sources (see page 210 (Key  ndings, Coastal water 
quality)). For example, the majority of sediment and 
nutrient runoff from GBR catchments originates from 
land within 90 km of the coast that has relatively high 
rainfall and steep slopes, and which is used for grazing or 
intensive agriculture (Cogle et al. 2006).

Insuf  cient evidence exists to determine whether algal 
blooms have increased in the coastal environment. 
However, reports and research have shown a continued 
(if not increasing) trend in the incidences and magnitude of 
such blooms in southern Queensland waters (see page 210 
(Key  ndings, Coastal water quality)). For example, Lyngbya 
majuscula outbreaks have been reported since 1999 at 
a number of sites on the Queensland coast and have 
been particularly prominent in Moreton Bay. Outbreaks 
of Lyngbya have been associated with dissolved iron and 
phosphorus from adjacent land use practices, but the 
precise mechanism is yet to be determined (see page 211 
(Pressure and Condition, Coastal water quality)).

The Southeast Queensland Healthy Waterways Partnership 
comprises government agencies, community groups, 
industry, researchers and Traditional Owners working 
to improve the health of waterways and catchments in 
Southeast Queensland. One of the partnership’s key 
programs is an ecosystem health monitoring program 
(EHMP), providing a regional assessment of the ambient 
ecosystem health of Southeast Queensland’s rivers, 
estuaries and Moreton Bay. Table 11.7 outlines how 
the EHMP has identi  ed water quality decline since its 
baseline year (2000).

Estuaries in Southeast Queensland coastal waters range 
from ‘very good’ (Noosa estuary) to ‘poor’ (Brisbane and 
Logan estuaries). There are no consistent regional trends 
towards either decline or improvement of water quality. 

Over time, while some estuaries have shown improvement, 
 ve of the 19 catchments have shown a decrease in water 

quality (see page 217 (Exceedences marine and estuarine 
water quality of guidelines, Coastal water quality)).

Pressures on the coastal zone continue to increase. 
These include the rapid population growth and increases in 
extractive industries, shipping and transport. Many shires 
and cities in the coastal environment have experienced 
population growth of up to 4% per annum (see page 188 
(Key  ndings, Coastal resource use and development)). 
Loss of rural land to urban and rural residential land 
use continues in coastal areas (see page 191 (Pressure, 
Coastal resource use and development)). Local government 
planning schemes have generally aimed to achieve in  ll and 
consolidation of existing development in urban and rural 
residential areas. Development has also generally occurred 
outside areas of signi  cant coastal biodiversity, although 
effects from development on the fringes of these systems 
will need to be monitored.

Tourist visitor numbers are generally increasing, with the GBR 
remaining Queensland’s premier tourist attraction 
(see page 188 (Key  ndings, Coastal resource use and 
development)). Shipping has also increased signi  cantly 
through Queensland’s ports, primarily as a result of greater 
coal production. In 2004–05 a total of 7083 ships visited 
Queensland ports, with the ports of Brisbane, Gladstone 
and Hay Point accounting for 64% of total ship visits. State of 
the Environment Queensland 1999 reported that more than 
5000 ships visited that year. The 2004–05  gures represent a 
more than 40% increase over the six-year period.Three major 
oil spills in or adjacent to Queensland waters have been 
recorded since 2002–03, two from shipping incidents and 

Estuarine Source 2000 2004 2005 2006
Pumicestone Passage B– B C+ B

Caboolture River C C– D+ D

Pine River D D+ D D

Oxley Creek NG F F F

Cabbage Tree Creek NG D– D– D–

Brisbane River D D– D– D–

Tingalpa Creek NG D– D D

Eprapah Creek NG NG NG C–

Bremer River F F F F

Noosa River A– A– A A–

Maroochy River C+ D C D+

Mooloolah River B B– B B

Logan River D D D– F

Albert River D F F F

Pimpama River NG C C C

Coomera River B+ B B+ A–

Nerang River C+ B B B

Tallebudgera Creek NG A– A– B+

Currumbin Creek NG A– A– A–

NG = no applicable grade for the reporting year.
Source: South-east Queensland Healthy Waterways 
Partnership (formerly known as the Moreton Bay Waterways 
and Catchments Partnership) 2000, 2004, 2005, 2006

Table 11.7  Southeast Queensland Healthy Waterways 
Partnership—ecosystem health monitoring program
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one from a land-based spillage at the Port of Brisbane (see 
page 196 (Pressure, Shipping — petroleum products and oil 
spills, Coastal resource use and development)). Two other 
incidents of contaminant release have occurred since 2003, 
both concerning the spillage of zinc concentrate (see page 
197 (Pressure and condition, Other contamination, Coastal 
resource use and development)).

Eighty-  ve major extractive industries are located along 
the coast. Of these, 40% are involved in extraction of 
sand while 60% are hard-rock operations (see page 190 
(Importance, Resource extraction, Coastal resource use 
and development)). Extractive industries in the coastal 
environment have increased. For example, higher 
quantities of gravel and sand are being dredged for 
reclamation and construction purposes. Recent trends 
show an overall reduction in commercial sand extraction 
from tidal rivers in central Queensland, especially the 
Pioneer River, because of concerns over the sustainability 
of extraction. However, signi  cant commercial sand 
extraction is still occurring on North Stradbroke Island 
and in the Mackay region, and so limits have been set on 
annual extraction rates. To date, no increases have been 
supported (see page 197 (Pressure and condition, Resource 
extraction, Coastal resource use and development)).

Other pressures on the coastal environment include 
increasing numbers of invasive terrestrial and marine 
species, and projections of climate change. The predicted 
impacts of climate change include coastal inundation 
caused by increased magnitude and frequency of extreme 
tides and levels of storm erosion of beaches, increases 
in the intensity of cyclone activity, and rising sea levels. 
However, most records of tides and wave conditions go 
back less than 30 years, which is far too short a time to be 
used for reliable prediction of extreme events and events 
beyond 100 years in the future, which is the design life of 
major infrastructure (see page 225 (Key  ndings, Physical 
processes and coastal variability)).

Response strategies under the Coastal Act

Collectively, all four environmental strategies of the Coastal 
Act work towards protecting, rehabilitating the condition 
of and reducing the pressures on the coastal environment. 
The Act also relies on mechanisms from the Fisheries Act 
1994, Maritime Safety Queensland Act 2002, Transport 
Operations (Marine Safety) Act 1994; Transport Operations 
(Marine Pollution) Act 1995, Marine Parks Act 2006, the 
EP Act and the Vegetation Management Act 1999 to help 
manage pressures from  shing and shipping, to conserve 
marine habitats, to license most point sources of pollution 
from ERAs, and to contain land clearing.

Planning and standard setting

The major planning tools of the Coastal Act are the State 
Coastal Management Plan: Queensland’s Coastal Policy 
2001 (State Coastal Plan) and separate regional coastal 
management plans. These are statutory instruments 
under the Coastal Act and have status equivalent to that 
of a State Planning Policy under the Integrated Planning 
Act 1997 (IP Act). These plans establish a framework for 
management of the coastal environment, and describe 
how valuable and  nite ecological, economical and social 
values in Queensland’s coastal zone are to be managed.

Regional coastal management plans provide coastal 
region-speci  c policies, spatially de  ne where State 
Coastal Plan policies apply, and de  ne the boundaries of 
areas such as coastal management districts, key coastal 
sites and coastal resources. To date regional coastal 
management plans have been established for:

• Cardwell-Hinchinbrook;

• Curtis Coast; 

• Wet Tropical Coast; and

• Southeast Queensland coast.

These regional coastal plans apply to approximately one-
third of the coastline between Cooktown and the New 
South Wales border. Regional coastal management plans 
are being prepared for the Mackay-Whitsunday coast 
and Wide Bay-Burnett coast. These plans will provide 
for management of approximately half of Queensland’s 
eastern coastline south of Cooktown, so that, in total, just 
over three-quarters of the coast south of Cooktown will be 
managed under regional coastal management plans.

Having the effect of State Planning Policies, coastal 
management plans must be incorporated into local 
government planning and decision making.

The State Coastal Plan covers 39 local government 
areas (excluding Aboriginal land councils and the Torres 
Strait Islands) abutting Queensland’s coastline and 
tidal waterways. To date, the take-up of the coastal 
management plans in local government planning schemes 
Act has been limited: only seven of the 38 (out of 39) 
councils that have completed planning schemes compliant 
with the IP Act have appropriately re  ected the policies 
from coastal management plans 
(at 21 August 2007). These are:

• Broadsound Shire Council;

• Rockhampton City Council;

• Cooloola Shire Council;

• Bowen Shire Council;

• Caboolture Shire Council;

• Gladstone City Council; and

• Hinchinbrook Shire Council.

All other coastal councils must assess development 
proposals against the coastal plans in addition to the 
requirements of their planning schemes.

The South-east Queensland regional Plan 2005–26 is a 
statutory planning strategy under the Planning Act that 
includes policies to protect and maintain the south-east 
region’s coast. It refers to the State Coastal Management 
Plan and the South East Queensland Regional Coastal 
Management Plan for comprehensive and detailed 
coastal management.

Further, nine regional NRM areas that abut the coast 
of Queensland (excluding Cape York) have accredited 
regional NRM plans that incorporate state and regional 
coastal plan matters in varying levels of detail and 
investment. This is because the Natural Heritage Trust 
Bilateral Agreement 2004 requires that investments in 
coastal activities be consistent with the state and regional 
coastal plans.
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From time to time, some local governments and the 
development sector have expressed concerns about the 
implementation of state and regional coastal plans, 
where they see the policy intent as being unclear. 
To address these concerns and to assist the incorporation 
of state and regional coastal management plan policies 
into local government planning schemes and development 
decision making, the EPA has been, and is working with 
stakeholders to develop guidelines that will advise local 
government how to re  ect the policies appropriately 
in both planning schemes and decision making under 
the IP Act. For a list of the guidelines that address local 
government issues refer to Appendix 11.4.

Local government and communities’ understanding of 
the policies has been increased and concerns regarding 
the Coastal Act have decreased through an ongoing 
program of joint State and Local Government Association 
of Queensland taskforce meetings, and through recent 
involvement in the Queensland Coastal Forum.

The state and regional coastal management plans guide 
urban development in the coastal zone, aiming for in  ll 
and consolidation of existing urban and rural residential 
areas and for development outside of erosion prone areas 
and signi  cant coastal resources. The adequate re  ection 
of state and coastal regional plans in local government 
planning schemes, and in other planning activities, may 
relieve pressure on and improve the condition of coastal 
values and resources.

Assessment and approvals

Land surrender as part of subdivision of land abutting the 
coast is a valuable tool to ensure that land in erosion prone 
areas remains undeveloped. There has been great diversity 
across the state in the application of the land surrender 
provision.

Table 11.8 shows the length of coastline subdivided in case 
study areas between 1999 and 2007, where the erosion 
prone area adjacent to tidal waters in freehold title has 
been converted into state reserve.

Some 71% of land subdivided within the erosion prone 
area resulted in vulnerable land being surrendered to the 
State. For the other lots there were valid reasons for the 
absence of a land surrender condition on the subdivision 
approval. These included access restrictions or no coastal 

management gains. The introduction in 2001 of the State 
Coastal Management Plan ensures wider application of 
the land surrender provision, and better management of 
coastal processes and provision for public access in the 
future. The following case study gives an example of land 
surrender in the Redland Shire since 1999.

The Coastal Act was amended in 2000 to re  ne and 
clarify coastal development requirements, including the 
provisions for permitting commercial sand extraction, 
quarrying and dredging through extraction allocation 
notices and dredge management plans (see Table 11.21, 
Appendix 11.2). This has resulted in much greater scrutiny 
of applications than was previously possible, and, while 
commercial sand extraction is increasing and quarrying 
and dredging continues, it is important to have strong 
management mechanisms in place.

Other key actions in the current reporting period that 
contributed to achieving the requirements of the Coastal 
Act include:

• local governments helped to assess works in tidal areas 
adjacent to the local government area with the release of 
an IDAS Prescribed Tidal Works Code and training package;

• in response to lack of knowledge in local government 
on coastal processes and management, EPA initiated a 
comprehensive regional coastal management training 
program, including shoreline erosion management 
planning, for local government staff; and

• coastal erosion initiatives were developed to address 
erosion on low-lying outer islands of Torres Strait and a 
number of erosion trend investigations were undertaken 
at pilot sites.

Between 1999 and 2007 approximately 8.2% (3.7 km) of 
Redland Shire Council’s 45 km mainland coastline was 
surrendered from freehold to state reserve for beach 
protection and coastal management.

However, new foreshore development at Cleveland occurred 
without land surrender along 809 m (1.7%) in the erosion 
prone area as there was an existing esplanade in front of 
the lots.

Source: EPA 2007c

Case study: Land surrender, Redland Shire Council

Case study area Approximate length of coastline subject 
to reconfiguration of a lot (km)

With land surrender Without land surrender

km % km %

Redland Shire 4.5 3.7 82.2 0.8 17.7

Miriam Vale Shire 2.3 2.3 100.0 0.0 0.0

Mackay City 2.1 1.1 55.0 1.0 45.0

Cardwell Shire 0.8 0.0 0.0 0.8 100.0

Cairns City 0.8 0.4 50.0 0.4 50.0

Source: EPA 2007c

Table 11.8  Case studies—length of coastline surrendered during subdivision of land
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the Queensland coast to record changes and distinguish 
trends in coastal processes. The EPA operates networks 
of wave recording buoys and storm-tide gauges to record 
these changes and distinguish these trends. For further 
information, see: <www.epa.qld.gov.au/environmental_
management/coast_and_oceans/waves_and_storm_
tides/wave_monitoring>.

Other key reporting achievements since 2003 that contribute 
to achieving the requirements of the Coastal Act include:

• increased awareness of climate change impacts 
achieved by monitoring, modelling and assessing 
environmental conditions and trends in coastal 
processes; and

• the release of ‘WetlandsInfo’, an interactive website that 
contains wetlands mapping and wetland management 
pro  les to provide a comprehensive coverage of wetlands, 
mapped at a scale and level of detail (between 1:50 000 
and 1:100 000) that will guide implementation of 
management actions and support management decision 
making under the joint State and Commonwealth 
Government Queensland Wetlands Programme to protect 
and sustain wetlands across Queensland.

Assessment of the efficiency 
of the Coastal Act
Implementation of the Coastal Act requires a large resource 
commitment from both state and local government 
for developing local government planning schemes 
and performing state interest checks, developing and 
implementing regional coastal plans, assessing and 
undertaking development assessment, responding 
to appeals and hearings through the Planning and 
Environment Court and amending the Coastal Act to 
improve coastal management and compliance.

The development of regional coastal plans, planning schemes 
and development assessment are all conducted within 
statutory timeframes or procedures. The development of 
 nalised regional coastal plans took at least three years, 

due partly to requirements for appointments to a Regional 
Consultative Group (RCG) and for formulation of formal 
consultation processes. While this is a time-consuming 
process, the establishment of a high-level stakeholder group 
contributes to the effectiveness of the  nal plan.

Since 20 October 2003, the Coastal Act, under the IP Act, 
has required state and local governments to consider the 
broader aspects of coastal management, including coastal 
processes, ecological systems, heritage values and public 
access, as part of development assessment under the 
Integrated Development Assessment System. Since then, 
the high growth in coastal Queensland has resulted in 
2772 applications for activities relevant to coastal use 
(see Table 11.10).

Table 11.11 outlines the type, activity and extent of permits 
approved (2492) and applications refused (52) since 
2003. Three appeals were brought against the permitting 
decisions. Two out of three appeals were granted in 
the Planning and Environment Court (see Table 11.25, 
Appendix 11.3).The Pelican Links case study 
(following Table 11.11) is an example of a refused 
development application.

Compliance and enforcement

There have been 61 site compliance activities undertaken 
during the reporting period, including site inspections (for 
instance, for rock walls compliance and to observe works 
being undertaken).

There has been one appeal (not upheld) in the Planning 
and Environment Court against an order under the Coastal 
Act (see Table 11.9) and an appeal from the EPA to clarify 
the roles and responsibilities in assessing development 
within coastal management districts (see the following 
case study, EPA v Douglas Shire Council 2007).

Reporting

The state of the environment reports have included the state 
of the coastal zone report. These sections of the current 
report have contributed to understanding the condition of 
and pressures on the coastal environment. This information 
has helped planning, assessment and approval decision 
makers to protect and rehabilitate the condition of the 
coastal environment and to reduce some pressures on the 
coastal zone.

Cyclone activity is expected to intensify (see page 28 
(Sustainability introduction)). The risk inherent with this is 
increased by continuing development in the coastal zone. 
More frequent storm surges and increased wave heights 
are also expected, and these may contribute to higher risks 
for communities in coastal areas. It is important to ensure 
that adequate monitoring programs are in place along 

Year Parties Details Judgment

2005 Johnstone Shire 
Council 
v
State of 
Queensland

Appeal against the 
giving of a notice to 
repair tidal works 
under section 60 of 
the Coastal Act

Order that the tidal 
works notice issued 
on 21/1/05 be 
stayed until 
further Order

Source: D. Ellis, pers. comm. 24 May 2007

Table 11.9  Appeals against compliance and 
enforcement actions

The Douglas Shire Council issued a development approval 
for the construction of a toilet block for public use close 
to the Daintree River in far north Queensland. The EPA 
appealed to the Planning and Environment Court for 
a determination that operational work is assessable 
development under Schedule 8 of the IP Act, and that 
the EPA should have been responsible for assessing the 
application for this toilet block, rather than Douglas Shire 
Council.

The preliminary hearing has been heard and the judge has 
ordered that the preliminary points determined favourably 
to the EPA. Douglas Shire Council has appealed this 
decision through the Queensland Court of Appeal. 
The substantive appeal is yet to be heard by the court.

The advantages of this case are that it will clarify the roles 
and responsibilities of the EPA and local authorities, and 
clarify key de  nitions under the IP Act and the Coastal Act.

Source: Wall, D-G of the EPA v Douglas Shire Council [2007]
QPEC [2007] BD35 

Case study: EPA v Douglas Shire Council 2007
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In September 2004, Titanium Enterprises Pty Ltd made a development application to Caloundra City Council and the EPA as a 
concurrence agency for a 44-hectare residential development, ‘Pelican Links’, immediately west of the existing Pelican Waters 
residential estate, on wetland and coastal vegetation. 

On 14 December 2005, Caloundra City Council refused the development application as contrary to its planning scheme. One 
of the reasons for this refusal was that the development proposal was considered contrary to the State Coastal Management 
Plan 2001, in particular sections 2.8.1 (Areas of State Signi  cance—Signi  cant Coastal Wetlands) and 2.8.2 (Coastal Wetlands) 
and 2.8.3 (Biodiversity). On 22 December 2005, Titanium Enterprises appealed to the Planning and Environment Court against 
Council’s and EPA’s refusal of the development application. 

The Pelican Links appeal is the  rst test in court of the use of the State Coastal Management Plan 2001 in assessing development 
applications. The Planning and Environment Court endorsed the EPA’s use of the State Coastal Management Plan 2001 for refusal 
of the development application and found the application to be inconsistent with the Caloundra City Planning Scheme.

The Pelican Links judgment is a precedent for use of the State Coastal Management Plan 2001, and for use of other regional coastal 
management plans, including a lack of justi  cation for arti  cial wetlands as compensation for natural wetlands, and deciding what is 
a ‘wetland’ and a ‘signi  cant coastal wetland’. However, the real test for the use of such coastal planning policies will come when a 
proposed development is consistent with the town planning scheme but is inconsistent with a coastal planning policy.

Source: C. Bartlett and A. Kwan, pers. comm., 4 June 2006

Case study: Pelican Links development, Caloundra

Permit type Activity Permit approved Applications refused

Concurrence response—building work Building work seaward of a coastal building line 16 2

Concurrence response—operational work Constructing arti  cial waterways (no recon  guration) 6

Constructing arti  cial waterways (with recon  guration) 8 1

Disposing of dredge spoil 2 2

Drainage across state coastal land 4

Interfering with quarry material 8 6

Prescribed tidal work 161 1

Prescribed tidal work early concurrence response 227

Reclaiming land 21 3

Tidal work 1313 23

Works in a watercourse 5

Removing or interfering with coastal dunes 13 1

Development approval—operational work Disposing of dredge spoil 15

Drainage across state coastal land 8

Interfering with quarry material 113

Works in a watercourse 12

Concurrence response for an MCU within 
a coastal management district

MCU that will involve building works 83 1

MCU that will involve operational works 180 8

Concurrence response for recon  guration Recon  guration connected with canal construction 8

Recon  guration within a coastal management district 286 4

Development approval—recon  guration s 188*—recon  guration within a coastal management district 3

Total 2492 52

*Where the applicant held an authority from a local government to recon  gure a lot in a coastal management district, and had not applied for the 
Governor in Council’s consent under the repealed Beach Protection Act, section 45(4), or before 20 October 2004, an application to recon  gure 
a lot in a coastal management district was made to a local government under the Integrated Planning Act 1997, and the application was not 
decided before 20 October 2003 and the local government issued a development permit for the recon  guration on or after 20 October 2003.
Source: EPA 2007d

Table 11.11  Current permits issued under the IP Act and Coastal Act (relevant to coastal use and development) and applications 
refused, 2003–07

Year Applications

2003–04 981

2004–05 992

2005–06 799

Source: Synergies Economic Consulting 2007

Table 11.10  Coastal management activity, 
2003–04 to 2005–06
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Appendix 11.1
Description of the tools of the EP Act and the Coastal Act

Table 11.12  Environmental strategies and tools of the EP Act
Note: This table reports the tools as at May 2007. The Interim Waste Reg expired in August 2007. Prior to its expiry, relevant provisions were 
reviewed and transferred to the Waste Reg.

Tool Description

Identifying standards

Environmental Protection 
Policy (EPP) (ss 26–36 EP Act) 
including the identi  cation of 
environmental values, quality 
objectives and indicators

(ss 7–9 and Schedule 1 Air EPP)

(ss 10–11 Noise EPP)

(ss 7–9 and 
Schedule 1 Water EPP)

(s 7 Waste EPP)

An EPP states the environmental values to be enhanced or protected. An EPP may apply to the whole state or to a 
smaller area such as an airshed or a catchment, and can be made about a variety of environmental issues such as a 
contaminant, industry, or land, air or water quality. The scope and content of EPPs are set out in ss 27–28 of the EP Act.

An environmental value is a quality or physical characteristic of the environment that is conducive to ecological 
health, or public amenity or safety. Environmental harm occurs when there is (or is the potential for) an adverse 
effect on an environmental value.

Indicators for enhancing or protecting an environmental value and quality objectives for each indicator may also be 
set. The indicators and quality objectives can be set at a national, state, regional or local level (water only). 
These objectives provide a benchmark to assess whether the environmental value is being enhanced or protected.

Environmental quality standards 
and best practice environmental 
management, and national 
environment initiatives

(ss 7–38ZU EP Reg)

(ss 47, 52, 67, 71, 
Schedule 3, 4, 5 and 8 Waste 
Reg)

(ss 45, 49, 53, 55, 67, 71, 
Schedules 1, 2 and 3 Interim 
Waste Reg)

Speci  c environmental quality standards and national measures that are implemented through the EP Reg include:
• provisions and offences to control ozone emissions;
•  provisions and offences to require occupiers of reporting facilities to report to the National Pollutant Inventory 

in line with the National Environment Protection (National Pollutant Inventory) Measure;
•  provisions and offences to require brand owners to develop action plans for used packaging material in line 

with the National Environment Protection (Used Packaging Materials) Measure (provisions also establish that 
authorised authorities can serve compliance notices to brand owners that breach these requirements);

•  provisions and offences to reduce emission of contaminants from petrol and diesel, namely ether, benzene, 
sulfur and lead (these provisions are to enforce the national fuel quality standards).

The Waste Reg implements the following environmental quality standards and national initiatives:
• speci  cations for implementing national standards on movement of controlled waste;
• design requirements for waste containers;

• requirements for the treatment and disposal of clinical waste;

• design rules for waste containers and waste transport vehicles;

• chemical, composting and incinerating toilets.

The Interim Waste Reg includes speci  cations for nightsoil depots, sanitary conveniences, closets, pan cabinets, 
pans and cesspits.

Assessment and approvals

An Environmental Impact 
Statement (EIS) process for 
mining and petroleum activities

(ss 37–72 EP Act)

The purpose of the EIS and EIS process is to assess the potential adverse and bene  cial environmental, 
economic and social impacts of the project. The EIS is also to assess the management, monitoring, planning and 
other measures proposed to minimise any adverse environmental impacts of the project. The EIS and EIS process 
is to:
• consider feasible alternative ways to carry out the project;

• prepare or propose an environmental management plan for the project;

• help the administering authority to decide an environmental authority application for which the EIS is required;

•  meet any assessment requirements under the Environment Protection and Biodiversity Conservation Act 1999 
(Cwlth) or a bilateral agreement.

A licensing system for 
‘environmentally relevant 
activities’ (ERAs) (ss 18–20 and 
ss 73–73T EP Act), 
including development 
associated with petroleum 
activities (ss 74–145 EP Act) 
and for mining activities 
(ss 146–310 EP Act)

An environmentally relevant activity is a mining activity or activities stated in a regulation that will, or may, 
release contaminants into the environment when the activity is carried out, and where the release of the 
contaminant will, or may, cause environmental harm. The ‘chapter 4’ environmentally relevant activities are 
listed in the EP Reg.

The EP Act sets out the steps and timeframes for assessment, approval, amendment, cancellation, suspension or 
surrendering of development approvals, environmental approvals and ERA registration certi  cates.

The legislative provisions also provide the administrative process steps for the approval etc. of activities that 
will operate in accordance with a code of environmental compliance. A code of environmental compliance may 
contain standard environmental conditions for carrying out an ERA or part of an ERA, or may prescribe a  nancial 
assurance as security for compliance with the relevant environmental approval and costs or expenses under 
s 367 of the EP Act. The standard environmental conditions are legally enforceable.
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Tool Description

A system for the management of 
‘contaminated lands’

(ss 370–425 EP Act)

Contaminated land is land that has been polluted by hazardous substances (such as arsenic, DDT or oil) that 
may pose a risk to human health and/or the environment. It is an offence to fail to report to the administering 
authority activities that are known to cause contamination (maximum penalty up to $7500). The activities that 
are to be reported are listed in Schedule 2 of the EP Act. The EP Act provides steps for managing contaminated 
land. These include:
• notifying a site;
• notifying and conducting a site investigation;
• remediation of contaminated land;
• development, approval and amendment of a site management plan;
•  recording and removing sites on the Environmental Management Register or the Contaminated Land Register 

(see glossary).

Compliance and enforcement

A system for environmental 
evaluations and audits

(ss 321–329 EP Act)

The administering authority may require a person to carry out an environmental evaluation to decide the source, 
cause or extent of environmental harm caused, or likely to be caused, by an activity. Typically, an environmental 
evaluation is required where the cause or solution to an environmental issue is not obvious. The results of an 
evaluation can be used to decide whether an environmental management program is needed.

When requiring an environmental evaluation, the administering authority will identify the relevant matters 
for the evaluation. The evaluation can be either an environmental audit or an environmental investigation. 
Environmental audits may be required where there is non-compliance with environmental authority conditions, 
development approval conditions, an environmental protection policy or environmental management program. 
An environmental investigation may be required where an event, activity or proposed activity is causing or is 
likely to cause serious or material environmental harm.

A general environmental 
duty and duty to notify of 
environmental harm

(ss 319–320 EP Act)

The general environmental duty is that a person must not carry out any activity that causes, or is likely to cause, 
environmental harm unless that person takes all reasonable and practicable measures to prevent or minimise 
harm. Further, a person who carries out an activity that has caused or may cause serious or material harm must 
report the harm to the administering authority (EPA or local government). Failing to do this is an offence with a 
maximum penalty of $7500.

General environmental duty is the basis for defence to unlawful environmental harm outlined in s 436, EP Act, 
which is then used as an element in the offences of causing serious or material environmental harm 
(ss 437–438 EP Act) (McGrath, 2006).

Investigative powers of 
authorised of  cers, 
including power to give an 
emergency direction

(ss 445–489 EP Act)

Under the EP Act, the chief executive (EPA), or a local government (for devolved activities) can appoint authorised 
persons to investigate and enforce the Act. Sections 445 to 489 set out:
• the terms of appointment, powers (including emergency) and protection from liability of authorised persons;
• the issuing and use of identify cards;
• conditions for entry of premises (place, land, vehicles);
• procedures for seizing evidence and forfeiture of seized property on convictions;
•  15 offences relating to authorised of  cers and the exercise of their powers (the penalties for the offences range 

from $3750 for not returning an identity card when a person ceases to be an authorised person to $124 875 or 
2 years imprisonment for giving false, misleading or incomplete documents: the EP Act gives a full list of the 
offences and penalties);

•  conditions for compensation or reimbursement for costs or expenses a person incurred due to the exercise of a 
power under the EP Act;

•  that recipients of a notice to conduct or commission an investigation, or to remediate the land, are to cover 
the costs.

Environmental Management 
Program (EMP)

(ss 330–357 EP Act)

An environmental management program (EMP) is a speci  c program that the administering authority can order 
to achieve compliance with the EP Act. The program can be designed either to reduce environmental harm or to 
detail a transition to an environmental standard, such as when a new EPP commences. An EMP provides a legally 
binding commitment to bring an operation into compliance and provides protection from prosecution provided 
that commitments are met. An EMP may also be submitted voluntarily.

Environmental Protection Order 
(EPO)

(ss 358–363 EP Act), Show-cause 
notices

(s 18 Air EPP), Abatement Notices 
(s 19 Air EPP), Notices to Comply 
(ss 59–61 Interim Waste Reg)

An EPO is an order that the administering authority may use to impose a reasonable requirement to prevent or 
minimise environmental harm. Typically, an EPO is issued where the cause of environmental harm is known and 
where the solution is clear. An EPO usually requires a person to undertake certain actions within a speci  ed 
timeframe. An EPO is an alternative to prosecution and is usually used after an environmental incident to ensure 
remedial measures are undertaken.

A show-cause notice can be issued by an administering authority to a polluter if there will be unreasonable 
releases of air pollutants. Under the notice the polluter may respond stating why the person considers the 
release is not an unreasonable release. The administering authority can issue an abatement notice if, upon 
considering the person’s response, it still considers the release to be unreasonable.

An abatement notice may be issued by an administering authority when there has been an unreasonable 
release of air pollutants. The notice aims to reduce the concentration of the contaminant release, or change its 
characteristics in another stated way, so that it is no longer an unreasonable release. Failure to comply with the 
notice has a maximum penalty of $3000.

The authorised person may serve a ‘notice to comply’ where there has been a contravention of the Regulation. 
Failure to comply with the notice has a maximum penalty of $750.

Financial assurances

(ss 364–367 EP Act)

A  nancial assurance is a security held to ensure compliance with the conditions of an environmental authority, 
environmental management program or site management plan. It is to meet any costs or expenses (or likely 
costs or expenses) incurred by the administering authority in taking action to prevent or minimise environmental 
harm, or to rehabilitate or restore the environment in relation to the activity for which  nancial assurance 
has been given. The administering authority decides what form of  nancial assurance is appropriate. For 
example, a  nancial assurance may be lodged in the form of cash, a bank guarantee or an insurance bond. The 
administering authority may require the holder of the environmental authority (mining or petroleum activity) to 
change the  nancial assurance at any time, or may require the holder to replenish the  nancial assurance if the 
 nancial assurance for the environmental authority has been realised.

Table 11.12  (cont.)
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Tool Description

Environmental offences 
(ss 426–444A EP Act) and 
executive of  cer liability 
(s 493 EP Act), water pollution 
offences (ss 28–32 Water EPP), 
waste offences (see Parts 2–7 
Waste Reg, and Parts 2–4 Interim 
Waste Reg)

There are 19 general offences included in the EP Act. The penalty for these offences ranges from $3750 for not 
notifying that a chapter 4 activity has ceased to $312 375 or 5 years imprisonment for wilfully causing unlawful 
serious environmental harm. The severity of the penalty for each offence depends on whether the contravention 
of the Act was wilful or not. Offences include:
• conducting a mining or petroleum activity without approval;
• conducting a chapter 4 activity if not a registered operator;
•  contravention of a condition on an EPP, DA, EA, EMP, site management plan or code of environmental compliance;
•  failing to ensure other persons that act under an EPP, DA, EA, EMP, site management plan or code of 

environmental compliance comply with the conditions;
• causing unlawful serious environmental harm (see glossary);
• causing unlawful material environmental harm (see glossary);
• causing unlawful environmental nuisance (see glossary);
• releasing a prescribed contaminant;
• placing a contaminant where environmental harm or nuisance may be caused;
• interfering with monitoring equipment;
• not notifying that a chapter 4 activity has stopped;
•  failing to ensure the corporation complies with the EP Act (this offence applies to each of the executive of  cers 

of the corporation which commits an offence).

For a full list of the offences and penalties consult the EP Act.

Six water pollution offences are outlined in the Water EPP. Maximum penalties range from $1500 for the release 
of rubbish from a ship into non-coastal waters to $3000 for release of sewage from a ship into non-coastal 
waters. Offences relate to releases into non-coastal waters from ships of certain substances, sewage and 
rubbish, and to the general release of a range of contaminants and sediment from land-based sources. 
Refer to the Water EPP for the full list of offences and penalties.

The Waste Reg outlines 58 offences and the Interim Waste Reg lists 22 offences. Offences range from littering, 
unlawful transportation of trackable wastes and unlawful management of clinical waste to failure to comply 
with requirements for industrial, construction, sanitary, commercial and domestic waste storage, removal and 
collection. Penalties range from $375 for failing to develop an emergency plan for premises that store more 
than 10 kg of polychlorinated biphenyls to $12 375 for a person who deposits or disposes of construction or 
demolition waste in a way not approved by local government. See the Waste Reg and Interim Waste Reg for full 
lists of offences and penalties.

Civil enforcement provisions 
to restrain breaches of the 
Act with widened standing for 
public interest litigants 
(ss 504–513 EP Act)

The EP Act provides two main tools:
•  restraint orders—a court can issue a restraint order to remedy or restrain an offence (or a threatened or anticipated 

of  ce) against the EP Act. Also, the court may make an order to stop an activity if the court is still considering the 
case. Contravention of these restraint orders is an offence and can attract a maximum penalty of $225 000 or 
2 years imprisonment. The restraint orders do not apply to development offences. A development offence is the 
contravention (wilful or otherwise) of a development condition on a development approval;

•  enforcement or interim enforcement orders—a court (upon application) can decide to issue an enforcement or 
interim enforcement order to remedy a development offence or stop one from occurring. Contravening either of 
the orders can incur a maximum penalty of $225 000 or 2 years imprisonment.

A system for managing unlawful 
minor environmental nuisance

(ss 6B–6ZU EP Reg)

Sections 6F–6K, EP Reg, establish what unlawful environmental nuisance is and what is excluded from the 
de  nition. The procedure for investigating a complaint about unlawful environmental nuisance is set out in ss 
6L–6P. Upon investigation, an administering authority may issue a Nuisance Abatement Notice. A Nuisance 
Abatement Notice requires the responsible person to stop the emission or control, or prevent or reduce it so that 
it is no longer an unlawful environmental nuisance. Failing to comply with a Nuisance Abatement Notice is an 
offence with a maximum penalty of $3000 for an individual and $6000 for a corporation.

The EP Reg also outlines 13 Noise offences. Each offence has a maximum penalty of $1500. Offences occur when 
speci  c activities (such as building works, open-air events, power boat engines) operate outside of prescribed 
hours. For a full list of the offences see the ss 6W–6ZF EP Reg.

Public reporting

Public reporting of information 
on the environment 
(ss 540–547 EP Act)

Sections 540–542 outline the type of information to be kept on a public register and the inspection of the 
register. Sections 543–547 provide for:
• charging a fee for copies of a document or part of a document;
• approval of forms for use under the EP Act;
• establishment of advisory committees and the payment of fees and allowances for committee members;
• the production and scope of reporting on the administration of the EP Act in an annual report;
• the production and scope of the report on the state of the environment every four years.

Table 11.12  (cont.)
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Table 11.13  Description of the tools of the Coastal Act

Tool Description

Planning and standard setting

Establishment and arrangements 
for advisory bodies

(ss 20–28 Coastal Act)

The role of the Coastal Protection Advisory Council and regional consultative groups is to provide advice to 
the Minister for the Environment regarding coastal management issues, and to assist in development and 
preparation of coastal management plans.

Coastal management plan

(ss 30–53 Coastal Act)

The Act outlines the development and review processes for a State Coastal Management Plan and Regional 
Coastal Management Plans. The state plan should describe how the coastal zone is to be managed and consider 
public access to the foreshore, and may include a statement of the principles and policies by which the coastal 
zone and its designated areas are to be managed and a map or series of maps showing coastal resource 
information. Regional plans must describe how the region covered by the plan is to be managed and identify the 
coastal management districts in the region. A regional plan may:
•  describe the principles, policies and requirements by which the coastal zone in the region will be managed, 

including, for example, the relationship between public and private infrastructure;
•  describe a scheme of coastal management works, including maintenance of the works by a local government, 

port authority or statutory authority;
• identify key coastal sites requiring special coastal management;
• include a map or series of maps showing coastal resource information.

Both the state and regional plans are statutory instruments under the Statutory Instruments Act 1992. The plans 
also have the effect of a State Planning Policy under the IP Act. This integrates coastal development assessment 
processes through local government planning schemes and the Integrated Development Assessment System 
(IDAS).

Designation and management 
of Coastal Management Districts 
(CMDs)

(ss 54–58A and 66–68 
Coastal Act)

(Coastal Protection and 
Management (Coastal 
Management Districts) 
Regulation 2003)

Through establishing CMDs, signi  cant and sensitive coastal areas can be protected and managed. A CMD may 
be declared:
• over coastal waters;
• over a foreshore and land up to 400 m inland from the high water mark along the foreshore;
•  a river mouth or estuarine delta—over land up to 1000 m from the high water mark at the river mouth or 

estuarine delta;
•  along tidal rivers, saltwater lakes and other bodies of internal tidal water—over land up to 100 m from the 

high water mark along the river, lake or body of water;
• over an island in coastal waters.

A CMD can also include all or part of a coastal wetland, dune system or key coastal site and up to 100 m from the 
wetland, system or site.

The Act sets out what is to be considered when declaring, amending, amalgamating and abolishing CMDs. 
A CMD can be designated in a regional coastal plan through a regulation made at the same time, by regulation 
if the regional coastal plan is not  nalised, or by a written notice if the Minister considers the area requires 
immediate protection or management.

Designation and management of 
Erosion Prone Areas

(ss 70–72 Coastal Act)

The chief executive may declare an area within the coastal zone to be an erosion prone area if the area may be subject 
to erosion or tidal inundation. The Act establishes how the area may be declared and grants power to amend the area 
declared. The declaration can occur by ensuring the erosion prone area is shown on a document describing the area 
(e.g. through a regional coastal plan). The document must be available for inspection by the public at EPA’s head of  ce 
or at local government of  ces in the area where the erosion prone area or part of it is situated.

Assessment and approvals

Regulates quarrying and 
dredging in coastal areas 
(Allocation Notice and Dredge 
Management Plan)

(ss 73–102 Coastal Act; ss 
5–16 Coastal Protection and 
Management Regulation 2003)

The Act outlines the process for deciding on the allocation of quarry materials, content and conditions on 
Allocation Notices, and selling, transferring, renewing, amending, suspending, cancelling and surrendering 
Allocation Notices. The holder of an allocation must give written notice at the end of each month stating the 
quantity of quarry material removed by the holder in the month. Not providing the notice can incur a maximum 
penalty of $3750.

The Act also outlines the process for preparing, approving, transferring, renewing, amending, suspending and 
cancelling a dredge management plan. A dredge management plan is prepared by a person proposing to remove 
quarry material below high water mark or place the spoil derived from such removal. The plan is used to manage 
the removal or placement.

A person must not, without reasonable excuse, remove quarry material below high water mark unless that person 
holds an Allocation Notice or Dredge Management Plan. The maximum penalty is $124 875. Further, a person must 
not contravene a condition of the Dredge Management Plan: doing so can incur a maximum penalty of $124 875.

The Act also speci  es the price or royalties to be paid in relation to Allocation Notices and Dredge 
Management Plans.

Assessment and conditions for 
assessable development

(ss 103–108 Coastal Act)

Outlines assessment processes for activities where the chief executive is the assessment manager or 
concurrence agency for a development assessment (i.e. assessable development in the coastal zone).

Land surrender condition (ss 
109–115 Coastal Act)

Land in an erosion prone area may be surrendered to the state for coastal management as part of a recon  guring 
of a lot application in (or partly within) a coastal management district.

Management of canals and 
arti  cial waterways

(ss 116–124 Coastal Act)

Directs maintenance of canals and arti  cial waterways, management within coastal management districts and 
development permit requirements.
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Tool Description

Compliance and enforcement

Investigative powers of 
authorised persons

(ss 125–142 Coastal Act)

Under the Coastal Act the chief executive can appoint authorised persons to investigate and enforce the Act. 
Sections 125–142 set out the:
• terms of appointment, powers and protection from liability of authorised persons;
• issuing and use of identity cards;
• condition for entry of premises (place, land, vehicles);
•  conditions for compensation, loss or expenses a person incurred due to the exercise of a power under the 

Coastal Act.

Offences relating to investigative powers of authorised persons include:
• false or misleading statements—maximum penalty of $3750;
• false, misleading or incomplete documents—maximum penalty of $3750;
• obstructing an authorised person—maximum penalty of $7500;
• impersonating an authorised person—maximum penalty of $3750.

Coastal Protection and 
Tidal Works Notices

(ss 59– 65 Coastal Act)

The chief executive may give a Coastal Protection Notice to a person responsible for undertaking an activity in 
a coastal management district. The notice can require that person either to take reasonable action (as stated in 
the notice) to protect the land, or to stop/not start an activity if undertaking that activity could have a signi  cant 
effect on coastal management or cause wind erosion. The maximum penalty for not complying with the notice is 
$225 000. A person may appeal against the decision to give the notice.

The chief executive can issue a Tidal Works Notice if tidal works need repair, are abandoned or should be 
removed. The notice can direct the responsible person either to repair the tidal works to the chief executive’s 
reasonable satisfaction, or to remove the tidal works and restore the site, as nearly as practicable, to its former 
condition. The maximum penalty for not complying with the notice is $225 000. A person may appeal against the 
decision to give the notice.

Should a person under notice fail to comply, the chief executive or an authorised person may take the required 
action. The chief executive may recover the costs and expenses reasonably incurred in taking such action.

If the property is on unallocated state land, it can become forfeited to the state. If a notice issued relates to land 
other than unallocated state land, the issuing of the notice must be recorded on the land title register; once the 
notice has been complied with, the particulars are removed. The notice is binding on a purchaser if it has not 
been complied with. The seller must advise the purchaser in writing of the notice; failure to do this can incur a 
maximum penalty of $11 250.

General coastal offences

(ss 67 and 69 Coastal Act)

Offences include:
• interfering with a sign on unallocated state land, within or on the boundary of a CMD—$7500;
•  damaging vegetation on state coastal land without either a written approval, other lawful authority, 

justi  cation or excuse—$30 000.

Civil enforcement provisions to 
restrain breaches of the Act with 
widened standing for public 
interest litigants

(ss 148–149 Coastal Act)

The court can issue a restraining order for a threatened offence against the Act. Contravening the order can incur 
a maximum penalty of $225 000. A court may make an order to stop activity while the court is still deciding on 
the restraining order. Contravention of this interim order can incur a maximum penalty of $225 000.

Reporting

Monitoring of waves and 
storm tides

(s 29 Coastal Act)

This requirement enjoins the chief executive to record wave climate and storm tide levels relating to erosion and 
tidal inundation of the coast. This information is to be provided to the Advisory Councils.

State of the coastal zone report

(s 166 Coastal Act)

Outlines requirements for four-yearly reports that assess the condition of major coastal resources, identify trends, 
and review signi  cant programs, activities and achievements in the protection, restoration and enhancement of 
the coastal zone, and which evaluate the ef  ciency and effectiveness of coastal management strategies.

Table 11.13  (cont.)
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Appendix 11.2
Changes to the EP Act and Coastal Act legislation, 
March 2003 to May 2007 

Table 11.14  Amendments to the EP Act

Environmental Protection Act 1994

Title Commenced Changes to legislative provisions Effect of changes

Natural Resources 
and Other Legislation 
Amendment Act 2003

28 March 
2003

Amendment to the powers and right to negotiate 
process for environmental authorities 
(mining activities).

The amendments allow the administering authority 
to amend an environmental authority to ensure 
compliance with any conditions included in a 
determination made by the National Native Title 
Tribunal under the right to negotiate process.

Chemical, Biological 
and Radiological 
Emergency Powers 
Amendment Act 2003

27 August 
2003

Minor amendment to clarify that the Public Safety 
Preservation Act 1986 will prevail in the case of a 
con  ict with the EP Act.

In the case of con  ict, the Public Safety Preservation 
Act will prevail to the extent of the con  ict 
(e.g. in relation to chemical, biological and 
radiological emergency situations).

Disaster Management 
Act 2003

18 November 
2003

Minor amendment to omit reference to the repealed 
State Counter-Disaster Organisation Act 1975.

No signi  cant effect.

Environmental 
Protection Legislation 
Amendment Act 2003

3 December 
2003

A single approval type, process and requirement for 
ERAs by:
• transitioning conditions of environmental 

authorities as development conditions of 
development approvals;

• changing the IP Act so that mobile and temporary 
ERAs are assessed and conditioned in the 
Integrated Development Assessment System 
(IDAS) and amending the EP Act so that all 
conditioning powers associated with the ERAs are 
linked to the development approval;

• replacing the requirement for the person carrying 
out an ERA to hold an environmental authority 
with the requirement for the operator to be a 
registered operator.

The complete integration of all ERAs (other than 
mining and petroleum activities) into the IP Act. 
The amendments signi  cantly reduced the number 
of approval types and processes in relation to 
environmentally relevant activities and provide 
for one approval type and approval process to be 
consistently applied to all activities. This achieved 
signi  cant administrative savings for administering 
authorities and industry.

Establishing a system of codes of environmental 
compliance for certain ERAs by amending existing 
provisions related to standard environmental 
conditions and codes of environmental compliance 
for non-mining and non-petroleum activities.

The codes of environmental compliance amendments 
established an innovative framework to ensure that 
environmentally sustainable outcomes are achieved 
while further reducing red tape for industry.

Re  ning assessment arrangements for contaminated 
land management by creating a trigger in the IP Act 
relating to assessable development to ensure that 
relevant proposals that involve contaminated land 
are assessed for development approval.

The re  nement of the assessment trigger for 
contaminated land reduced unnecessary referrals 
of contaminated land management through re  ning 
assessment arrangements.

Minor amendments to the transitional provisions in 
the EP Act relating to mining activities.

The amendment removed the need for holders of 
some environmental authorities to reapply for the 
same environmental authority, thus reducing red 
tape for industry.

Environmental 
Legislation 
Amendment Act 2003

3 December 
2003

Minor amendment to clarify whether indictable 
offences under the EP Act are crimes or 
misdemeanours.

The amendment clari  ed that an indictable 
offence against the EP Act is a crime if the offence 
has a maximum penalty of 5 or more years of 
imprisonment; otherwise it is a misdemeanour.

Minor administrative amendments to adjust 
numbering and references to other legislation.

No signi  cant effect.

Aurukun Associates 
Agreement 
Repeal Act 2004

13 May 
2004

Removed reference to the Aurukun Associates 
Agreement Act 1975 from the list of special 
agreement Acts.

No signi  cant effect.

Petroleum and Gas 
(Production and Safety) 
Act 2004

12 October 
2004

Minor amendment to the de  nition of ‘petroleum 
activity’ to reference both the Petroleum and Gas 
(Production and Safety) Act 2004 and the Petroleum 
Act 1923 during the transition phase.

No signi  cant effect.

Petroleum and 
Other Legislation 
Amendment Act 2004

12 October 
2004

Inserted a new provision to transition existing 
security held for a petroleum tenure under either 
the Petroleum Act 1923 or the Petroleum and Gas 
(Production and Safety) Act 2004 to become the 
 nancial assurance for the related environmental 

authority. The provision allows for the transferred 
 nancial assurance to be amended.

The amendment streamlined under one Act the 
requirement for industry to provide monetary 
and non-monetary  nancial assurances for 
environmental authorities (petroleum activities). 
This reduced overlap and confusion in relation to 
 nancial assurances.



State of the Environment Queensland 2007

Le
gi

sl
at

io
n

418

Environmental Protection Act 1994

Title Commenced Changes to legislative provisions Effect of changes

Environmental 
Protection and 
Other Legislation 
Amendment Act 2004

18 November 
2004

Provided for the continued environmental regulation 
of petroleum activities upon commencement of the 
Petroleum and Gas (Production and Safety) 
Act 2004. Amendments include:
• transitioning securities for environmental 

matters held under the Petroleum Act 1923 to 
 nancial assurances held as a condition of an 

environmental authority (petroleum activity);
• enabling post-tenure access, if it is necessary, 

to complete rehabilitation or remediation after 
the tenure ends;

• enabling compensation provisions to apply 
to prospective and voluntary compensation 
agreements for post tenure access;

• streamlining approval processes so:
— one environmental authority (petroleum 

activity) will be issued for the life of each 
petroleum development carried out as a single 
integrated operation (a petroleum project);

— the environmental authority will be issued 
automatically if the applicants certify that they 
can comply with the standard environmental 
conditions of a relevant Code of Environmental 
Compliance;

— an applicant complying with the code but not 
the standard environmental conditions can 
apply for an environmental authority to be 
assessed by the EPA;

— high-risk activities (Level 1 activities) require 
public noti  cation; and

— the Minister for Environment may request that 
an EIS statement be prepared.

The amendments recti  ed confusion over 
environmental management as a result of the 
introduction of the Petroleum and Gas (Production 
and Safety) Act 2004. The amendments streamlined 
requirements for environmental  nancial assurances 
for petroleum activities. Also, the life, application 
process and conditions for environmental 
authorities (petroleum activity) were clari  ed to 
reduce red tape for industry.

Amendments to implement recommendations of 
the Mining Legislative Review Committee for the 
environmental regulation of mining activities.

The amendments clari  ed the assessment and 
approval process for environmental authorities 
(mining activities), which resulted in a streamlined 
process for industry and administering authorities 
without reducing environmental standards.

Statute Law 
(Miscellaneous 
Provisions) Act 2004

29 November 
2004

Minor amendment to clarify:
• that the environmental management plans and 

environmental management overview strategies 
for mining activities need to either protect or 
enhance environmental values and not necessarily 
to do both;

• the requirements for issuing of and effect of 
environmental authorities;

• the de  nition disqualifying event; and 
• numbering and referencing and remove redundant 

references.

No signi  cant effect.

Petroleum and 
Other Legislation 
Amendment Act 2005

3 March 
2005

Amendment to timeframe for deciding an 
environmental authority (petroleum activities).

Clari  ed that the decision on granting or refusing an 
environmental authority (petroleum activity) must 
occur in 20 business days.

Wild Rivers Act 2005 14 October 
2005

Amendments set out how the declarations and 
conditions for wild river areas must be taken into 
consideration in the environmental management 
decisions of the EP Act (development approvals for 
ERAs, EIS, environmental authorities [for mining 
and petroleum activities] and environmental 
management plans). The amendments also 
prohibit any new ERAs that operate under a Code 
of Environmental Compliance, and dredging and 
extraction ERAs in wild river areas.

The authorised activities under the EP Act have the 
potential to cause an adverse effect on the natural 
values of a wild river area. The amendments ensure 
that these authorised activities consider and comply 
with the conditions of a wild river declaration and/or 
any codes for development and operation in a 
wild river area. Consideration of wild river areas in 
these decisions will provide some protection for the 
natural values of the area.

Table 11.14  (cont.)
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Environmental Protection Act 1994

Title Commenced Changes to legislative provisions Effect of changes

Environmental 
Protection and 
Other Legislation 
Amendment Act 2005

18 November 
2005

Provide a certi  cation process for progressive 
rehabilitation that has been completed for parts of a 
mining project.

• Amendments provided assurance to mining 
companies that rehabilitation requirements will 
not change for those areas where rehabilitation 
has been completed early in the life of a mining 
project. The reforms provided greater certainty to 
the industry and encouraged mining companies to 
speed up their rehabilitation schedules so more 
sites can become conservation or farming 
areas sooner.

• Companies were also required to provide 
additional  nancial security to the government 
to ensure that taxpayers do not foot the bill 
if rehabilitation fails or is not completed. 
Amendments also gave the administering 
authority a power to direct a holder to undertake 
further rehabilitation at surrender.

Minor amendments to the EIS provisions ensured 
that there is an adequate response to submissions 
and clearer timeframes in the EIS process.

These changes will clarify the obligations of the 
proponent to supply appropriate information in 
response to submissions received during the 
submission period. They will also clarify the process 
for amending an environmental impact statement 
(EIS) and the timeframes EPA must meet when 
preparing an EIS assessment report.

Clari  ed provisions relating to the integration of 
ERAs (other than mining and petroleum activities) 
into an IPA.

• Ensures that, where the operator or scale of the 
activity has changed in relation to a deemed 
approval, a development approval must be obtained.

• Provides that unlawful activities remain 
unlawful unless a development approval for the 
ERA is obtained.

• Provides that, when the approval for the ERA 
lapses, a development approval must be obtained.

Removal of the EPPs’ amendment and review 
requirements.

The amendments removed the duplication with 
Statutory Instruments Act 1992 requirements for 
making subordinate legislation.

Update and increase the maximum penalty 
(ss 289, 480 and 481) for providing false and 
misleading information or documents to 
1665 penalty units ($124 875) or 2 years 
imprisonment. 

This amendment made the penalty for providing 
false and misleading information comparable to 
those applicable for other offences in the EP Act 
and to similar provisions in other environmental 
legislation. Providing false or misleading 
information about the remediation or rehabilitation 
of contaminated or mined land can have serious 
consequences for environmental and public health. 

Integrated Planning 
and Other Legislation 
Amendment Act 2006

30 March 
2006

Amendment of Schedule 1 so the ‘original decisions’ 
include decision under s 145P(6), covering decisions 
to require the giving of  nancial assurance.

The amendment requires the administering 
authority to give an information notice in relation 
to proposed action under s 145P(6). Such a notice 
gives review and appeal rights.

Table 11.14  (cont.)
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Environmental Protection Act 1994

Title Commenced Changes to legislative provisions Effect of changes

Wild Rivers and 
Other Legislation 
Amendment Act 2006

7 December 
2006

Clari  cation of EIS process in relation to mining 
activities in wild river areas.

The effect of the amendments mean:
• matters stated in a wild river declaration and 

distance below the surface for a mining activity are 
to be considered in the draft terms of reference;

• automatic EIS requirement for mining activities 
that occur beneath the surface of a high 
preservation area or nominated waterway;

• Minister loses discretion to overturn EIS 
requirements in regard to proposed mining 
activities beneath a high preservation area or 
nominated waterway.

Clari  cation of the consideration and approval 
decisions in relation to environmental management 
decisions in wild river areas.

The effect of the amendments are:
• relaxation of the prohibition on new ERAs in wild 

river areas (including high preservation areas), so 
that some new activities may occur in streams, 
out-of-stream and in high preservation areas;

• prohibition of new out-of-stream activities in a 
 oodplain management area unless it is of low 

impact and only for speci  ed works or 
residential complexes;

• ensured strict compliance with an approved code 
when considering the application for an ERA within 
a wild river area (some exemptions apply);

• requirement for proposals for new sewage 
treatment plants and municipal water treatment 
plants in a high preservation area (outside of 
a designated urban area) to demonstrate that 
there is no alternative location and demonstrate 
compliance with the relevant code.

Exclude exploration permits in a preservation area 
from the de  nition of level 1 mining projects.

This amendment means that exploration activities 
can occur in wild river areas as they do not have a 
high environmental impact.

Wild Rivers and 
Other Legislation 
Amendment Act 2007

28 February 
2007

Minor amendment to remove ‘dredging material’ 
from the de  nition of exempt environmentally 
relevant activity.

This amendment clari  es that a development 
approval is required for dredging activities that occur 
in a wild rivers area.

Table 11.14  (cont.)
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Table 11.15  Amendments to the Air EPP

Environmental Protection (Air) Policy 1997

Title Commenced Changes to legislative provisions Effect of changes

Environmental 
Protection Policies 
Amendment Policy 
2003

24 April 
2003

Amendment of the de  nition of ‘accredited entity’ 
to include the Australian Home Heating Association 
and criteria for inclusion of other potential entities.

This amendment expanded the list of who is able 
to issue a certi  cate of compliance that enables 
the sale of solid fuel-burning equipment for use in 
residential premises.

Commercial and 
Consumer Tribunal 
and Other Legislation 
Amendment 
Regulation 2004

3 September 
2004

Replaced ‘mobile home’ with ‘manufactured home’. No signi  cant effect.

Environmental 
Protection Policies 
Amendment Policy 
2004

1 October 
2004

Miscellaneous amendments to align the provisions 
of the Air EPP with the 2003 EP Act amendments 
on the full integration of environmentally relevant 
activities into the IP Act.

These amendments ensured that the provisions 
of the Air EPP applied to relevant environmental 
management decisions under the EP Act.

Administrative amendment to insert the air 
quality indicators and goals in a table to clarify 
interpretation.

No signi  cant effect.

Environmental 
Protection Policies 
Amendment Policy 
2006

5 May 
2006

Minor administrative amendment that removed 
provisions relating to amendment of the EPP 
provisions in line with removal of review provisions 
in the EP Act.

No signi  cant effect.

Table 11.16  Amendments to the Noise EPP

Environmental Protection (Noise) Policy 1997

Title Commenced Changes to legislative provisions Effect of changes

Environmental 
Protection Policies 
Amendment Policy 
2003

24 April 
2003

Minor miscellaneous administrative amendments. No signi  cant effect.

Commercial and 
Consumer Tribunal 
and Other Legislation 
Amendment 
Regulation 2004

3 September 
2004

Replaced ‘mobile home’ with ‘manufactured home’. No signi  cant effect.

Environmental 
Protection Policies 
Amendment Policy 
2004

1 October 
2004

Miscellaneous amendments to align the provisions 
of the Noise EPP with the 2003 EP Act amendments 
on the full integration of environmentally relevant 
activities into the IP Act.

No signi  cant effect.

Environmental 
Protection Policies 
Amendment Policy 
2006

5 May 
2006

Minor administrative amendment which removed 
provisions relating to amendment of the Noise EPP 
provisions in line with removal of review provisions 
in the EP Act.

No signi  cant effect.

Environmental 
Protection (Noise) 
Amendment Policy 
2006

26 May 
2006

Amendments to set appropriate noise levels for 
prescribed special events at Suncorp Stadium.

The amendments authorised acoustic quality 
compliance levels for concerts and religious events 
at Suncorp Stadium. These amendments expired in 
December 2006.
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Table 11.17  Amendments to the Waste EPP

Environmental Protection (Waste Management) Policy 2000

Title Commenced Changes to legislative provisions Effect of changes

Environmental 
Protection Policies 
Amendment Policy 
2003

24 April 2003 Minor administrative amendments. No signi  cant effect.

Environmental 
Protection Policies 
Amendment Policy 
2004

1 October 
2004

Miscellaneous amendments to align the provisions 
of the Waste EPP with the 2003 EP Act amendments 
on the full integration of environmentally relevant 
activities into the IP Act.

No signi  cant effect.

Environmental 
Protection Policies 
Amendment Policy 
2006

5 May 
2006

Minor administrative amendment that removed 
provisions relating to amendment of the Waste EPP 
provisions in line with removal of review provisions 
in the EP Act.

No signi  cant effect.

Table 11.18  Amendments to the Water EPP

Environmental Protection (Water) Policy 1997

Title Commenced Changes to legislative provisions Effect of changes

Environmental 
Protection Policies 
Amendment Policy 
2003

24 April 
2003

Miscellaneous administrative amendments 
including updating reference to the Water Act 2000.

No signi  cant effect.

Environmental 
Protection Policies 
Amendment Policy 
2004

1 October 
2003

Miscellaneous amendments to align the provisions 
of the Water EPP with the 2003 EP Act amendments 
on the full integration of environmentally relevant 
activities into the IP Act.

These amendments ensured that the provisions of 
the Water EPP applied to relevant environmental 
management decisions under the EP Act.

Environmental 
Protection (Water) 
Amendment Policy 
2006

3 March 
2006

Amendment to schedule water quality objectives 
for speci  c riverine, estuarine and coastal waters of 
Moreton Bay and South-east Queensland, the Mary 
River Basin and Great Sandy Strait, and the 
Douglas Shire.

The amendments provided:
• clear statements of the community’s expectations 

regarding future water quality;
• an objective basis for sound statutory decision 

making on development applications for ERAs 
under the EP Act;

• information for local government planning, water 
resource planning and non-statutory natural 
resource management planning;

• guidance for receiving water quality monitoring 
programs to assess whether the water quality 
levels that are needed to protect environmental 
values are being achieved, over time.

Miscellaneous amendments to update references 
to guidance documents and include a de  nition 
of ‘basin’.

No signi  cant effect.

Environmental 
Protection Policies 
Amendment Policy 
2006

5 May 
2006

Minor administrative amendment that removed 
provisions relating to amendment of the Water EPP 
provisions in line with removal of review provisions 
in the EP Act.

No signi  cant effect.
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Table 11.19  Amendments to the EP Reg

Environmental Protection Regulation 1998

Title Commenced Changes to legislative provisions Effect of changes

Environmental 
Protection 
Amendment 
Regulation 2003

27 June 
2003

Amendment to commencement date from 1 July 
2003 to 1 July 2004 for ERA 38 of Schedule 1.

This amendment delayed the requirement for 
approval of land development that is clearing 
(other than for agricultural purposes) or reclaiming 
land having an area of more than 20 000 m2.

Training Reform Act 
2003

13 October 
2003

Minor administrative amendment to replace 
Training and Employment Act 2000 with Vocational 
Education, Training, and Employment Act 2000.

No signi  cant effect.

Environmental 
Protection 
Amendment 
Regulation 2004

25 June 
2004

Deleted ERA 38 from Schedule 1. Removed the clearing or reclaiming of land of more 
than 20 000 m2 from being an ERA.

Extended the expiry of provision relating to used 
packaging materials.

The provisions ensure the continued enforced 
compliance with the National Environment 
Protection (Used Packaging Materials) Measure.

Minor administrative amendments including 
clarifying the de  nition of two ERA activities.

No signi  cant effect.

Environmental 
Legislation 
Amendment 
Regulation 2004

2 July 
2004

Administrative amendments to update various fees. No signi  cant effect.

Environmental 
Protection Legislation 
Amendment 
Regulation 2004

1 October 
2004

Miscellaneous amendments to align the 
provisions of the EP Regulation with the 2003 
EP Act amendments on the full integration of 
environmentally relevant activities into the IP Act.

No signi  cant effect.

Marine Parks and 
Other Legislation 
Amendment and 
Repeal Regulation 
2004

5 November 
2004

Replaces ‘Marine Park Region’ with ‘Region’ to 
re  ect Act amendments.

No signi  cant effect.

Environmental 
Protection and 
Other Legislation 
Amendment 
Regulation 2004

17 December 
2004

Miscellaneous amendments to align the provisions 
of the EP Reg with the 2003 EP Act amendments 
on the full integration of environmentally relevant 
activities into the IP Act.

No signi  cant effect.

Amendments to clarify ERA de  nition and annual 
fees for petroleum activities.

No signi  cant effect.

Miscellaneous administrative amendments. No signi  cant effect.

Environmental 
Legislation 
Amendment 
Regulation 2005

1 July 
2005

Administrative amendments to update various fees. No signi  cant effect.

Environmental 
Protection 
Amendment 
Regulation 2005

15 July 
2005

Extended the expiry of provision relating to used 
packaging materials.

The provisions ensure the continued enforced 
compliance with the National Environment 
Protection (Used Packaging Materials) Measure.

Environmental 
Protection 
Amendment 
Regulation 2006

2 June 
2006

The amendment listed four codes of environmental 
compliance relating to parts of extracting rock or 
other material (ERA 20), mobile and temporary 
abrasive blasting (ERA 23), mobile and temporary 
motor vehicle workshops (ERA 28) and regulated 
waste transport (ERA 83).

This amendment removes the need for a 
Development Approval under the Integrated 
Planning Act 1997 for an ERA (or part thereof) that is 
covered by a code of environmental compliance.

Amended the de  nition of extraction to exclude 
minor extractions undertaken in road reserves.

Removing this component from ERA 20 (Extracting 
rock or other material) means the EPA, the Department 
of Main Roads (DMR), local government and their 
contractors do not need a Development Approval for 
minor works in road reserves. This has reduced delays 
in completing construction and maintenance of roads 
while still maintaining environmental standards under 
environmental management plans.

Amendment to fee payment requirement. The amendment removed the need for an 
administering authority to pay fees to itself when it 
is carrying out an ERA.

Minor administrative amendments. No signi  cant effect.

Environmental 
Legislation 
Amendment 
Regulation 2006

30 June 
2006

Administrative amendments to update various fees. No signi  cant effect.
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Environmental Protection Regulation 1998

Title Commenced Changes to legislative provisions Effect of changes

Marine Parks 
Regulation 2006

18 August 
2006

Administrative amendment replacing Marine Parks 
Act 1982 with Marine Parks Act 2004.

No signi  cant effect.

Education 
(General Provisions) 
Regulation 2006

6 October 
2006

Administrative amendment to update de  nition of 
an educational institution.

This amendment ensured that the Education 
(General Provisions) Act 2006 was included in the 
de  nition. No signi  cant effect.

Table 11.20  Amendments to the Waste Reg

Environmental Protection (Waste Management) Regulation 1997

Title Commenced Changes to legislative provisions Effect of changes

Public Health 
(Infection Control for 
Personal Appearance 
Services) Act 2003

6 November 
2003

Amendment to the location of disposal of ‘sharps’. Enables sharps to be disposed of at premises where 
higher risk personal appearance services are carried 
out under the Public Health (Infection Control for 
Personal Appearance Services) Act 2003.

Environmental 
Protection Legislation 
Amendment 
Regulation 2004

1 October 
2004

Miscellaneous amendments to align the provisions 
of the EP Reg with the 2003 EP Act amendments 
on the full integration of environmentally relevant 
activities into the IP Act.

No signi  cant effect.

Nature Conservation 
and Other Legislation 
Amendment 
Regulation 2005

24 June 
2005

Minor update of de  nition cross-reference 
for sewerage and stormwater drainage and 
administrative amendments.

No signi  cant effect.

Table 11.21  Amendments to the Interim Waste Reg

Environmental Protection (Interim Waste) Regulation 1996

Title Commenced Changes to legislative provisions Effect of changes

Environmental 
Protection Legislation 
Amendment 
Regulation 2004

1 October 
2004

Miscellaneous amendments to align the 
provisions of the Interim EP Reg with the 2003 
EP Act amendments on the full integration of 
environmentally relevant activities into the IP Act.

No signi  cant effect.

Table 11.19  (cont.)
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Table 11.22  Amendments to the Coastal Act

Coastal Management and Protection Act 1994

Title Commenced Changes to legislative provisions Effect of changes

Environmental 
Protection and 
Other Legislation 
Amendment Act 2004

19 October 
2004

Removes reference to marinas, boat harbours and 
commercial boat mooring facilities, and amends 
de  nition of ‘canal’ to include activities that occur in 
such facilities.

Clari  es that these types of facilities are not 
automatically part of a public waterway and 
that local government is not expected to have to 
maintain commercial facilities.

Amendments to coastal management districts (CMD) 
provisions including:
• consultation processes;
• declarations;
• transitioning from coastal management control 

districts.

• Clari  es that consultation processes for regional 
coastal plans include CMDs declared under a 
regulation. Provides consistency for CMDs both 
within regional coastal plans and through regulation 
where no regional coastal plans yet exist.

• Amends the CMD declaration to re  ect that 
state and regional coastal plans are no longer 
subordinate legislation.

• Amends CMDs that were transitioned from coastal 
management control districts, and allows an 
erosion prone area to be amended if a detailed 
coastal engineering assessment of the speci  c 
location demonstrates that it should be.

Amends the de  nition of tidal works and persons on 
whom tidal works notices may be served.

Provides for consistency in identifying persons on 
whom tidal works notices should be served.

Amendments to provide an additional requirement 
to notify owners of land affected by erosion prone 
area amendments.

Erosion prone areas can affect the development 
potential of coastal land. This amendment ensures 
that all relevant land owners are advised when 
erosion prone areas are amended.

Dredge Management Plans:
• provisions for removal of quarry materials;
• development permits.

• Amends provisions for the removal of quarry 
materials so that they also apply to dredge 
management plans.

• Removes the requirement to obtain a separate 
development permit for works covered by a 
dredge management plan. The provision originally 
provided an incentive to encourage applicants to 
develop a dredge management plan, but did not 
work as intended.

Allows for the suspension or cancellation of an 
allocation for extraction if the holder has not applied 
for a development permit or authority after 1 year.

Will reduce the number of latent allocations.

Inserts new chapter dealing with instances where 
removal of quarry material is subject to other 
approvals and clari  es the relationship with the IP 
Act.

Provides consistency and clari  cation.

Removes the port authority exemption from paying 
royalties under certain circumstances. This power 
will instead be in the Coastal Reg.

The Coastal Reg already lists exemptions 
from paying royalties—this will consolidate all 
exemptions in one place.

Amends the registration of instruments—
construction of arti  cial waterways.

Provides a consistent process for the Registrar of 
Titles when registering a plan of subdivision for an 
arti  cial waterway.

Provides a process for issuing exemption certi  cates. Fits with the amendment under the IP Act to remove 
certain types of works from being assessable under 
IDAS.

Updates the terminology relating to the de  nition of 
tidal works.

Provides consistency.

Permits the sub delegation of the chief executive’s 
powers to appropriately quali  ed entities.

Allows for an alternative representative to attend 
CPAC meetings where necessary.

Inserts a new regulation making power to recognise 
downstream limits of water courses under the Water 
Regulation 2002.

Provides consistency with the Water Regulation 
2002.

Amendment for provisions for existing authorities 
and sanctions under the now repealed Harbours Act.

These provisions were continued under the Coastal 
Act; however, the IP Act was amended to overhaul the 
format of references to assessable development—this 
amendment is consequential to those amendments.

Amends the continuing status of provisional 
approvals under the now repealed Canals Act 
from preliminary approval to recon  gure a lot to a 
development permit for material change of use.

Under the previous process, layouts often changed 
signi  cantly between provisional approval and 
 nal approval. The ongoing status of a provisional 

approval is better represented as a development 
permit for an MCU.

Clari  es that an application for recon  guring a lot 
within a coastal management district would be 
required to apply under the IP Act with the chief 
executive as the assessment manager.

Transitional provisions are being amended, and so this 
provision was removed and recreated in a new part 
relating to transitional provisions for the Coastal Act.
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Coastal Management and Protection Act 1994

Title Commenced Changes to legislative provisions Effect of changes

Environmental 
Protection and 
Other Legislation 
Amendment Act 2004
(continued)

19 October 
2004

Inserts a new part dealing with transitional 
provisions for approvals that have ongoing validity 
despite the repeal of the Canals Act.

Clearly establishes that, where a provisional 
approval under the Canals Act is held, all future 
development relating to the construction of the 
canal must be approved using IDAS.

Amends dictionary, provides new additions and 
removes entries no longer used in the Coastal Act.

No signi  cant effect.

Environmental 
Protection and 
Other Legislation 
Amendment Act 2005

18 November 
2005

Amended to provide for improved safety obligations 
for all structures that would require a development 
permit (tidal works).

Provides that a tidal works notice may be served on 
another person who must ensure a structure that 
forms all or part of the tidal works is maintained in a 
safe condition.

Inserts a note clarifying that certain development 
offences do not apply for the carrying out of 
particular operational works, that is, tidal works.

Provides clari  cation.

Amended to provide that the obligation to keep 
certain tidal works in safe condition applies to a 
certain person responsible for a structure that would 
require a development permit (tidal works) under the 
IP Act.

Makes it clear that a person who is responsible 
under any law, contract or other agreement for 
ensuring that structures that are tidal works are in a 
safe condition has a statutory obligation to ensure 
that maintenance is carried out.

Amendment to raise the penalty cap for indictable 
offences, when dealt with summarily, to 1665 
penalty units.

Administrative amendment.

Amendment to dictionary to expand the de  nition of 
tidal works to include works within the boundaries 
of a canal, whether above or below high water mark.

When dealing with the right to use and occupy, in 
the absence of a requirement for tenure under the 
Land Act, this extends the Coastal Act to apply to all 
works within the boundaries of a canal, including 
works over small portions of land that are effectively 
unallocated state land over high water but within the 
boundary of the canal.

Integrated Planning 
and Other Legislation 
Amendment Bill 2006

30 June 
2006

Amendment to preserve the Gold Coast scheme 
of works approved under the now repealed Beach 
Protection Act. The approval for the scheme of works 
is taken to be a development approval under the 
IP Act.

Preservation of the scheme of works is necessary to 
enable the continuation of the works stated within 
the scheme, which will otherwise be invalid once the 
SEQ Regional Coastal Management Plan takes effect.

Table 11.22  (cont.)
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Appendix 11.3
Prosecutions and restraint orders under the EP Act and appeals 
under the Coastal Act, July 2003 to April 2007

Table 11.23  Prosecutions under the EP Act, July 2003 to April 2007

Parties Offence Nature of offence Plea Date of 
judgment

Outcome Costs awarded

Antonya Browning v 
PMB Enterprises Pty Ltd

ss 32(1)(b)(i) & 
32(1)(b)(ii)  EP 
(Water) Policy

Depositing material 
into a roadside gutter, 
stormwater drain or water.

Guilty 23/06/2003 
Sandgate 
Magistrates Court

Fined: $800 $596.33

EPA v Aargus Pty Ltd s 480 EP Act Giving the administering 
authority a validation 
report that Aargus Pty Ltd 
knew was incomplete in a 
material particular.

Guilty 30/07/2003 
Brisbane 
Magistrates Court

Fined: $10 000 $990.00

Peter Weston v 
Tetra & Associates Pty Ltd

EP (Water) 
Policy

Depositing or releasing 
contaminants in breach of 
the policy.

Guilty 18/07/2003 
Western Districts 
Magistrates Court

Fined: $350 $312.50

Caren Gwen Jenkins v 
Chris Michaek

s 426(1)(b) 
EP Act

Carrying out a level 1 
ERA without licence or 
approval.

Guilty 25/07/2003 
Holland Park 
Magistrates Court

Fined: $1000 $312.10

EPA v 
Malanda Dairyfoods Ltd

s 443 EP Act Placing wastewater in 
a place where it could 
reasonably be expected to 
cause environmental harm.

Guilty 18/08/2003 
Cairns 
Magistrates Court

Fined: $65 000 $6217.00

EPA v Moonie Pipeline 
Company Pty Ltd

s 437 EP Act Causing serious 
environmental harm by 
allowing 2 million litres 
of crude oil to escape into 
waterways.

Guilty 10/09/2003 
Brisbane 
Magistrates Court

Fined: 
$300 000

$552 043.00

EPA v Karreman Quarries 
Pty Ltd

ss 426 & 443 
EP Act

Placing contaminant 
where environmental 
harm may be caused, 
and operating without 
environmental authority.

Guilty 10/10/2003 
Cleveland 
Magistrates Court

Fined: $45 000 $12 620.00

DPI&F v Despond Claude 
Watts

s 438 (2) 
EP Act

Causing material 
environmental harm from 
piggery ef  uent discharge.

Guilty 21/10/2003 
Toowoomba 
Magistrates Court

Fined: $2000 $62.00

Glen Morgan v [name 
withheld—no conviction 
recorded]

EP (Water) 
Policy

Depositing or releasing 
contaminants in breach of 
the policy.

Guilty 24/10/2003 
Holland Park 
Magistrates Court

No conviction 
recorded

Fined: $400

$464.90

Glen Morgan v C. 
Schooling

EP (Water) 
Policy

Depositing or releasing 
contaminants in breach of 
the policy.

Ex parte 21/11/2003 Inala 
Magistrates Court

Fined: $500 $364.30

Mark Brown v 
S. McDonnell

EP (Water) 
Policy

Depositing or releasing 
contaminants in breach of 
the policy.

Guilty 12/12/2003 Inala 
Magistrates Court

Fined: $1000 $464.90

DPI&F v Richard Watts s 348(2) 
EP Act

Causing material 
environmental harm by 
releasing piggery ef  uent.

Guilty 2004
Toowoomba 
Magistrates Court

Fined: $8000 $61.00

Caloundra City Council 
v Watts

s 426 (1) 
EP Act

Carrying out a level 1 
ERA without a licence or 
authority.

Failed to 
appear

08/01/2004 
Caloundra 
Magistrates Court

Fined: $5000 $311.60

GCCC v Dargush s 426(1)(b)
EP Act

Carrying out a level 1 ERA 
without a licence.

Ex parte 19/01/2004 
Southport 
Magistrates Court

Fined: $800 $62.10

GCCC v Bermingham s 426(1)(b) 
EP Act

Carrying out a level 1 ERA 
without a licence.

Guilty 19/01/2004 
Southport 
Magistrates Court

Fined: $800 $62.10

GCCC v Marshall s 426(1)(b) 
EP Act

Carrying out a level 1 ERA 
without a licence.

Guilty 20/01/2004 
Southport 
Magistrates Court

Fined: $800 $62.10

GCCC v Crumin s 426(1)(b) 
EP Act

Carrying out a level 1 ERA 
without a licence.

Guilty 21/01/2004 
Southport 
Magistrates Court

Fined: $800 $62.10
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Parties Offence Nature of offence Plea Date of 
judgment

Outcome Costs awarded

Robert Kingsford v 
[name withheld—
case lost]

EP (Water) 
Policy

Depositing or releasing 
contaminants in breach of 
the policy.

Not 
guilty

21/01/2004 
Central 
Magistrates 
Court, Brisbane

Case lost $20 costs 
awarded to defendant

GCCC v Tomlinson s 426(1)(b), 
EP Act

Carrying out a level 1 ERA 
without a licence.

Guilty 06/02/2004 
Beenleigh 
Magistrates Court

Fined: $800 $62.10

Tanya Maree Favero v 
Maingain Pty Ltd

ss 426(1)(b) 
& 493(1) 
EP Act

Carrying out a level 1 ERA 
without licence or approval 
and failure to ensure that 
company complied with 
EP Act.

Ex parte 28/01/2004 
Central 
Magistrates 
Court, Brisbane

Fined: $1500 $316.00

Tanya Maree Favero v 
Maingain Pty Ltd

ss 426(1)(b) 
& 493(1) 
EP Act

Conducting a level 1 ERA 
without approval.

Guilty 28/01/2004 
Central 
Magistrates 
Court, Brisbane

Fined: $3000 $500.00

Tanya Maree Favero v 
James David Smith

ss 426(1)(b) 
& 493(1) 
EP Act

Carrying out a level 1 ERA 
without licence or approval 
and failure to ensure that 
company complied with 
EP Act.

Ex parte 28/01/2004 
Central 
Magistrates 
Court, Brisbane

Fined: $750 $216.00

Tanya Maree Favero v 
Christine Lee Smith

ss 426(1)(b) 
& 493(1) 
EP Act

Carrying out a level 1 ERA 
without licence or approval 
and failure to ensure that 
company complied with 
EP Act.

Ex parte 28/01/2004 
Central 
Magistrates 
Court, Brisbane

Fined: $750 $216.00

Glen Morgan v 
[name withheld—
charges dismissed]

EP (Water) 
Policy

Allegedly depositing or 
releasing contaminants in 
breach of the policy.

Not 
guilty

03/03/2004 
Holland Park 
Magistrates Court

Charges 
dismissed

None

EPA v
[name withheld—no 
conviction recorded]

s 430 EP Act Contravention of condition 
of environmental authority 
by release of tallow into a 
waterway.

Guilty 31/03/2004 
Brisbane 
Magistrates Court

No conviction 
recorded

Fined: $40 000

None

Carr v 
[name withheld—
charges dismissed]

s 6ZF(2) 
EP (Noise) 
Regulation 
1998

Noise of powerboat before 
8 a.m. on a public holiday.

Not 
guilty

15/04/2004
Maroochydore 
Magistrates Court

Charges 
dismissed

$1000 costs 
awarded to defendant

EPA v Wastetek Pty Ltd s 430 EP Act Contravention of condition 
of an environmental 
authority through an 
ef  uent spill.

Ex parte 10/05/2004 
Ipswich 
Magistrates Court

Fined: $50 000 $13 275.00

BCC v 
[name withheld—
no conviction recorded]

Breach of 
licence 
conditions

Installation without 
approval from council.

Guilty 26/05/2004 
Central 
Magistrates 
Court, Brisbane

No conviction 
recorded

Fined: $22 500 

$6000.00

GCCC v 
[name withheld—
charges dismissed]

s 427(1) 
EP Act

Carrying out a level 2 ERA 
without approval.

Not 
guilty

07/06/2004 
Southport 
Magistrates 
Court—
withdrawn

Charges 
dismissed

$1280.00

EPA v 
[name withheld—
complaint dismissed]

s 435 EP Act Breach of licence condition 
prohibiting ponding of rain 
water.

Not 
guilty

16/06/2004 
Ipswich 
Magistrates Court

Complaint 
dismissed

None

EPA v 
[name withheld—
no conviction recorded]

ss 443 &  
320 EP Act

Placing a contaminant 
in a position where 
it may cause serious 
environmental harm and 
failing to notify the EPA.

Guilty 28/06/2004
Beenleigh 
Magistrates Court

No conviction 
recorded

Fined: $55 000

None

EPA v Stanwell 
Corporation Ltd

s 438 EP Act Unauthorised discharge of 
water used to control a  re 
into waterway.

Guilty 07/10/2004 
Beenleigh 
Magistrates Court

Fined $100 000 None

BCC v Juneholm Pty Ltd ss 437 & 
320 EP Act

Environmental harm 
and failure to notify 
administering authority.

Guilty 11/10/2004 
Central 
Magistrates 
Court, Brisbane

Fined: $61 000 $5000.00

BCC v Strasburgeer 
(Properties) Pty Ltd

ss 437 & 
320 EP Act

Environmental harm 
and failure to notify 
administering authority.

Guilty 11/10/2004 
Central 
Magistrates 
Court, Brisbane 

Fined: $21 000 $5000.00

Table 11.23  (cont.)
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Parties Offence Nature of offence Plea Date of 
judgment

Outcome Costs awarded

BCC v Mobil Oil Australia 
Pty Ltd

s 320 EP Act Failure to notify the 
administrating authority.

Guilty 19/11/2004 
Central 
Magistrates 
Court, Brisbane

Fined: $12 500 Professional costs: 
con  dential

BCC v Frosdale Pty Ltd EP (Water) 
Policy, EP Act

Unauthorised release 
of contaminants into 
waterway.

Guilty 19/11/2004 
Central 
Magistrates 
Court, Brisbane

Fined: $2500 $500.00

EPA v MWI Fuels Pty Ltd s 438 EP Act Unauthorised discharge of 
water used to control a  re 
into waterway.

Guilty 09/12/2004 
Brisbane 
Magistrates Court

Fined: $75 000 None

EPA v 
[name withheld—
no conviction recorded]

ss 361(1) & 
435(2) EP Act

Breaches of development 
approval conditions 
and wilful breach of 
environmental protection 
order.

Guilty 03/05/2005 
Cairns 
Magistrates Court

No conviction 
recorded

Fined: $45 000

None

Leavy v 
[name withheld—
no conviction recorded]

s 437(2) 
EP Act

Serious environmental 
harm.

Guilty 03/05/2005 
Cairns 
Magistrates Court

No conviction 
recorded

Fined: $60 000

None

EPA v 
[name withheld—
no conviction recorded]

s 440(2) 
EP Act

Unlawful environmental 
nuisance by release 
of sediment into a 
watercourse.

Guilty 28/07/2005 
Cairns 
Magistrates Court

No conviction 
recorded

Fined: $97 000 

$3500.00

EPA v 
[name withheld—
no conviction recorded]

s 361(1) EP Act Wilful breach of an 
environmental protection 
order.

Guilty 22/09/2005 
Maroochydore 
Magistrates Court

No conviction 
recorded

Fined: $45 000 
(reduced to 
$15 000)

None

EPA v 
[name withheld—
no conviction recorded]

s 361(1) EP Act Wilful breach of an 
environmental protection 
order.

Guilty 22/09/2005 
Maroochydore 
Magistrates Court

No conviction 
recorded

Fined: $45 000 
(reduced to 
$15 000)

None

EPA v [name withheld—
no conviction recorded]

s 361(1) EP Act Wilful breach of an 
environmental protection 
order.

Guilty 22/09/2005 
Maroochydore 
Magistrates Court

No conviction 
recorded

Fined: $30 000 
(reduced to 
$10 000)

None

EPA v 
[name withheld—
no conviction recorded]

s 440 EP Act Unlawful environmental 
nuisance by release of 
odour.

Guilty 26/09/2005 
Ipswich 
Magistrates Court

No conviction 
recorded

Fined: $8000

None

Proland Assets Pty Ltd 
v Ors

s 361 EP Act Contravention of an 
environmental protection 
order.

Guilty 22/03/2006 Fined: $25 000 $2378.60

Beaudesert Shire Council 
v TADC Pty Ltd

s 32, 
EP (Water) 
Policy

Depositing sediment in 
roadside gutter.

Guilty 02/06/2006 
Beenleigh 
Magistrates Court

Fined: $300 $380.80

Beaudesert Shire Council 
v TADC Pty Ltd

s 31,
EP (Water) 
Policy

Depositing paint in 
roadside gutter.

Guilty 02/06/2006 
Beenleigh 
Magistrates Court

Fined: $600 None

EPA v [name withheld—
no conviction recorded]

s 443 EP Act Placing a contaminant 
where it could reasonably 
be expected to cause 
environmental harm.

Guilty 25/07/2006 
Cleveland 
Magistrates Court

No conviction 
recorded

Fined: $12 375

None

EPA v Australian 
Aquaculture Company 
Pty Ltd

s 361(2) 
EP Act

Contravention of an 
environmental protection 
order.

Ex parte 28/11/2006 
Cairns 
Magistrates Court

Fined: $45 000 $12 801.00

EPA v Peter Marchesin ss 361(2) & 
493 EP Act

Failure to ensure 
that company did 
not contravene an 
environmental protection 
order.

Ex parte 28/11/2006 
Cairns 
Magistrates Court

Fined: $45 000 None

EPA v 
[name withheld—
no conviction recorded]

s 432(2) 
(5 counts) 
EP Act

Contravention of 
an environmental 
management program.

Guilty 16/03/2007 
Brisbane 
Magistrates Court

No conviction 
recorded

Fined: 
$240 000

None

Table 11.23  (cont.)
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Parties Offence Nature of offence Plea Date of 
judgment
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EPA v 
[name withheld—
no conviction recorded]

ss 432(2) & 
493 EP Act

Failure to ensure that 
company did not 
contravene environmental 
management program.

Guilty 16/03/2007 
Brisbane 
Magistrates Court

No conviction 
recorded

Fined: $8000

None

EPA v 
[name withheld—
no conviction recorded]

s 438(2) 
EP Act

Causing material 
environmental harm.

Guilty 30/04/2007 
Mackay 
Magistrates Court

No conviction 
recorded

Fined: $50 000

$5136.25

Table 11.24  Restraint orders obtained under the EP Act, July 2003 to May 2007

Party Order Reason for order Date and place 
of judgment

Details of order

Environmental Protection Agency

Bundaberg Sugar Ltd s 505 EP Act An underground pipeline carrying 
wastewater to the treatment pond system 
failed, resulting in discharge of wastewater 
into a tributary of the South Johnstone River.

30/07/2003 Measures were required to be taken 
to prevent or minimise future risks of 
environmental harm.

Lifnex Pty Ltd, 
John Dalzell Mare, 
Elanor Mare, 
John Graham Etchells, 
Charles Luke Caminiti, 
Harry Norman Fox 
and Nola Fox 
(deceased estate)

s 505 EP Act Storage of regulated waste without a 
licence.

09/10/2003 
Planning and 
Environment 
Court, Brisbane

Removal of regulated waste to a 
licensed facility within 3 months.

Land  x Pty Ltd s 505 EP Act Alleged wilful serious environmental harm. 31/10/2003 
Planning and 
Environment 
Court, Brisbane

Stop receiving, recycling or 
reprocessing of regulated waste, and 
removal of regulated waste.

Sims Metal s 505 EP Act Non-compliance with licence conditions 
and non-compliance with milestones of 
their EMP.

30/07/2004 Construction of the Acoustic Barrier 
Works in accordance with Contract 
No. 9080-02 between Sims Group 
Ltd & Sun Engineering (Qld) Pty Ltd, 
dated 24 May 2004.

Bassett Barks Pty Ltd s 505 EP Act Alleged unlawful discharging of 
contaminated stormwater from its premises.

12/01/2005 A number of measures were required 
to be taken to prevent or minimise 
future risks of environmental harm.

Ipswich City Council s 505 EP Act Sewage released into Clear Mountain Creek 
from Council’s sewage pump station at 
Bognuda St, Bundamba.

12/05/2006 
Planning and 
Environment 
Court, Brisbane

Order requiring speci  ed works on 
Council’s sewerage system.

Brisbane City Council s 505 EP Act Approximately 10 million litres of sewage 
released into Toowong Creek from Council’s 
sewage pump station.

15/07/2005 
Planning and 
Environment 
Court, Brisbane

Order requiring speci  ed works on 
Council’s sewerage system.

Hudson Timber 
Products Ltd, Australian 
Hardboards Ltd, 
AH Bremer Park Pty Ltd

s 505 EP Act Ef  uent discharged from the timber products 
manufacturing facility into the Bremer River 
in contravention of development approval 
and EPA-approved EMP.

02/09/2005 
Planning and 
Environment 
Court, Brisbane

Order requiring speci  ed works on 
defendant’s premises.

Huber & Huber s 505 EP Act Non-compliance with conditions of 
environmental authority (mining activities).

13/10/2007 
Planning and 
Environment 
Court, Brisbane

Undertake speci  ed works to 
improve sediment and erosion 
control measures on mine site.

Birla Mt Gordon Pty Ltd s 505 EP Act Non-compliance with conditions of 
environmental authority (mining activities).

27/10/2007 
Planning and 
Environment 
Court, Brisbane

Undertake speci  ed works to deal 
with water management issues on 
the mine site.

Hamcor Pty Ltd & Ors s 505 EP Act Non-compliance with requirements of 
an environmental protection order and a 
contaminated land notice.

31/01/2007 
Planning and 
Environment 
Court, Brisbane

Progressively clean up and 
remediate contaminated material on 
land owned by the parties.

QORS Pty Ltd ss 505 &
507 EP Act

Contravention of a condition of a 
development approval and a requirement of 
an environmental protection order.

23/05/2007 
Planning and 
Environment 
Court, Brisbane

Remove compost material from the 
site within a stated period and cease 
use of the site for the purpose of 
composting.

Table 11.23  (cont.)
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Party Order Reason for order Date and place 
of judgment

Details of order

Caloundra City Council

Watts s 505 EP Act Carrying out a level 1 ERA without a licence 
or level 1 approval.

30/01/2004 
Planning and 
Environment 
Court, Brisbane

Ordered to be restrained from 
conducting a motor vehicle 
workshop until he obtains a licence 
and meets the licence conditions 
or face a monetary penalty of up to 
$225 000 or imprisonment for two 
years.

Johnstone Shire Council

Mundoo Auto Wreckers 
and Towing 
(Earl Robert Ohensorgen)

s 505 EP Act Various grounds, but mainly for failing to 
comply with licence conditions.

19/11/2004 
Planning and 
Environment 
Court, Cairns

Ordered to comply with licence 
conditions.

Table 11.25  Appeals in the Planning and Environment Court under the Coastal Act

Year Parties Details Judgement

2004 Mainleaf Pty Ltd  
v EPA

Application for a proposed berthing facility rejected by the EPA as likely to have a 
detrimental impact on coastal management as per ss 104(1)(a) and 105, Coastal Act.

Appeal allowed with 
conditions negotiated 
between the parties.

2005 Co-You Australia 
Pty Ltd v Gold Coast 
City Council

The appellant declares that the development applications lodged may be decided at the 
same time, or the recon  guration application may be decided in advance of a decision on 
the operational work application under s 117, Coastal Act.

Amended previous 
judgment.

2005 Cardwell Shire 
Council v State of 
Queensland

Refusal by the EPA of an application for a development permit for operational works in a 
tidal area and coastal management district, and reclaiming land under tidal waters.

Appeal withdrawn.

Table 11.24  (cont.)
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Appendix 11.4
Guidelines targeting the concerns of local government

Table 11.26  Guidelines and purposes

Guideline Purpose

Emergency tidal works This guideline outlines the process and requirements for emergency tidal works under section 
4.3.6A of the IP Act.

Allocation of quarry material This document provides guidance to applicants on the information required to support the 
assessment of an application for an allocation to remove quarry material below high water mark 
under the Coastal Act.

Approval of a dredge management plan This document provides guidance to applicants on the information required to support the 
assessment of a dredge management plan prepared under the Coastal Act.

Approval requirements for local government 
works in coastal management districts 

This guideline is designed to help local government identify and meet requirements associated 
with obtaining coastal development approvals under the IP Act and the Coastal Act for works they 
are proposing.

Approvals under the Harbours Act 1955, 
Beach Protection Act 1968 and Canals Act 1958

This document provides guidance and information on the transitional procedures relating to 
sanctions, permits, authorities and other types of approvals granted under the repealed 
Harbours Act 1955, Beach Protection Act 1968 and Canals Act 1958.

Assessable development under the Coastal Act This document provides guidance on the assessment of proposed development in a coastal 
management district or involving tidal works (including prescribed tidal work) under the 
Coastal Act. It also provides information on the role of the EPA as assessment manager or 
concurrence agency for particular assessable developments.

Building work seaward of a coastal building line This document provides guidance to applicants on the information required to support the 
assessment of a development application to carry out building work on land that is completely or 
partly seaward of a coastal building line under the Coastal Act.

Consideration of the State Coastal Management 
Plan—Queensland’s Coastal Policy State Coastal 
Plan in marine park permit assessment 
and planning

The purpose of this guideline is to identify the relevant principles and policies of the state 
coastal plan that need to be considered in relation to development assessment decisions under 
s 9(5) of the Marine Parks Regulation 1990 as well as matters likely to need consideration in the 
development of marine park zoning plans and management plans under s 11(1) of the 
Marine Parks Act 1982 and s 17 of the Marine Parks Regulation 1990.

Constructing tidal works This guideline is designed to help applicants meet requirements associated with obtaining and 
holding an approval from the EPA, under the IP Act, to construct tidal works (excluding prescribed 
tidal work). Not to be used for prescribed tidal work applications.

Development involving an arti  cial waterway This document provides guidance to applicants on the information required to support the 
assessment of a development application to carry out operational work in connection with an 
arti  cial waterway under the Coastal Act.

Disposing of material in tidal water This document provides guidance to applicants on the information required to support the 
assessment of a development application to carry out operational work involving the disposal 
of dredge spoil or other solid waste material in tidal water, completely or partly in a coastal 
management district under the Coastal Act.

Evidence of ‘resource entitlement’ and owner’s 
consent for development assessed under the 
Coastal Act

This document provides guidance on the procedures and entities involved in the provision of 
evidence of resource entitlement and owner’s consent in relation to development applications in a 
coastal management district and assessed under the Coastal Act.

Excluded works This document provides guidance on the types of operational works (tidal works and works 
completely or partly within a coastal management district) that will be considered excluded works 
under the IP Act.

Exemption certi  cates under the Coastal Act This document provides advice to applicants on the requirements for applying for an exemption 
certi  cate under the Coastal Act. It also provides guidance on how EPA of  cers will assess 
applications for exemption certi  cates.

Local government assessment of prescribed 
tidal work

This guideline has been prepared to assist local governments in their assessment of applications 
involving prescribed tidal work against the code under the Coastal Protection and Management 
Regulation 2003.

Material change of use in a coastal 
management district

This document provides guidance to applicants on the information required to support the 
assessment of a development application to make a material change of use of premises 
completely or partly within a coastal management district under the Coastal Act.

Mitigating the adverse impacts of storm tide 
inundation

The purpose of this guideline is to provide advice and information on interpreting and 
implementing policy 2.2.4 of the State Coastal Management Plan—Queensland’s Coastal Policy 
State Coastal Plan.

Operational work on state coastal land This document provides guidance to applicants about the information required to support the 
assessment of a development application to carry out operational work on state coastal land 
completely or partly within a coastal management district under the Coastal Act.
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Guideline Purpose

Preparation of a shoreline erosion 
management plan

The purpose of this guideline is to provide advice to local governments in preparing a shoreline 
erosion management plan (SEMP) to proactively plan for management of erosion hotspots. 
Key elements of an SEMP include obtaining a sound technical understanding of the physical 
coastal processes at the site, involving the community and engaging agencies responsible for 
making development application decisions. This guideline does not provide de  nitive advice on 
the development of SEMPs. A  exible approach is required to suit local circumstances.

Preparing a water allocation area for tidal works This document provides guidance to applicants on the preparation of water allocation area plans 
required for development applications involving certain types of tidal works assessed by the EPA 
under the Coastal Act, and for prescribed tidal work assessed by local government under the 
prescribed tidal work code.

Reclaiming land under tidal water This document provides guidance to applicants about the information required to support the 
assessment of a development application to carry out operational work to reclaim land under tidal 
water, completely or partly within a coastal management district, under the Coastal Act.

Recon  guring a lot in a coastal management 
district

This document provides guidance to applicants on the information required to support an 
assessment of a development application to recon  gure a lot in a coastal management district 
under the Coastal Act.

Removing or interfering with coastal dunes This document provides guidance to applicants on the information required to support the 
assessment of a development application to carry out operational work that involves the removal 
or interference with coastal dunes, completely or partly within a coastal management district, 
under the Coastal Act.

Works to establish a ponded pasture This document provides guidance to applicants on the information required to support the 
assessment of a development application to carry out operational work to establish a ponded 
pasture on land, other than state coastal land, that is completely or partly within a coastal 
management district, under the Coastal Act.

Memorandum of agreement—
the coordination and provision of evidence 
of resource entitlement for tidal works, 
including prescribed tidal work

The memorandum of agreement for the coordination and provision of evidence of the allocation 
of the resource (resource entitlement) of land for tidal works, including prescribed tidal work, 
is an agreement between the EPA, the Department of Natural Resources, Mines and Water 
(formerly called Department of Natural Resources and Mines and the Department of Primary 
Industries and Fisheries.

Memorandum of understanding for the 
provision of consistent advice on coastal 
development involving acid sulfate soils

To establish the roles and responsibilities of the signatory parties to provide Advice on coastal 
development involving acid sulfate soils (ASS) in Queensland as part of the Queensland 
Government’s implementation of its Acid Sulfate Soils Strategy (2000).

Memorandum of understanding between the 
EPA and Queensland Transport

For the purpose of facilitating:
• a clear understanding of the roles, responsibilities and obligations of the parties with respect to 

the assessment of certain development applications relevant to the Coastal Act, particularly in 
relation to the consideration of navigation and maritime management issues;

• information transfer and/or exchange between the parties, in relation to existing information 
necessary for the assessment of relevant coastal development applications.

Tweed River entrance sand bypassing 
project agreement

Statutory agreement to provide for a sand bypassing project to improve and continuously maintain:
• the amenity of the southern Gold Coast beaches;
• the navigability of the Tweed River entrance.

Table 11.26  (cont.)
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Glossary 
Units and measurement
A$  Australian dollars

g  microgram, a unit of weight equal to 10–6 grams

m  micrometre, a unit of length equal to 10–6 metres

cm  centimetre, a unit of length equal to 0.01 metres

CO2
-eq yr-1  carbon dioxide equivalent emissions of 

chloro  uorocarbons (CFCs), hydrochloro  uorocarbons 
(HCFCs) and hydro  uorocarbons (HFCs) per year

GJ  gigajoule, a unit of energy equal to one thousand 
million (109) joules

GL  gigalitre, a unit of volume equal to one thousand 
million (109) litres

Gt  gigatonne, a unit of weight equal to one thousand 
million tonnes

h or hr  hour

ha  hectare, a unit of area equivalent to ten thousand 
square metres. There are 100 ha in one km².

hPa  hectopascal, a measure of air pressure

J  joule, a unit of work and energy

kg  kilogram, a unit of weight equal to one thousand (10³) 
grams

kg/DM/ha  kilograms of dry matter per hectare

KL  kilolitre, a unit of volume equal to one thousand (10³) 
litres

km  kilometre, a unit of length equal to one thousand 
metres

km²  square kilometre

KW  kilowatt, a unit of power equal to one thousand (10³) 
watts

L  litre, a unit of volume

m  metre, a unit of length

m²  square metre

m³  cubic metre

mg  milligram, a unit of weight equal to one thousandth 
(10–³) of a gram

ML  megalitre, a unit of volume equal to one million 
(106) litres

mm  millimetre, a unit of length equal to one thousandth 
(10–³) of a metre

MW  megawatt, a unit of power equal to one million 
(106) watts

ppb  parts per billion

ppm  parts per million

PJ  petajoule, a unit of energy equal to one thousand 
million million (1015) joules

t  tonne, a unit of weight equal to one thousand 
(10³) kilograms

VKT  vehicle kilometres travelled

y or yr  year

Terms and abbreviations 
AAA  Australian Archaeological Association

AACAI  Australian Association of Consulting Archaeologists 
Incorporated

ABARE  Australian Bureau of Agricultural and Resource 
Economics

ABE  adult beef equivalent

ABHF  Australian Bush Heritage Fund

ABMAP  Ambient Biological Monitoring and Assessment 
Program

ABS  Australian Bureau of Statistics

ACH Act  Aboriginal Cultural Heritage Act 2003 (Qld)

acid sulfate soils  soils or sediments containing highly 
acidic soil horizons or layers affected by the oxidation 
of iron sul  des (actual acid sulfate soils) and/or soils 
or sediments containing iron sul  des or other sul  dic 
material that has not been exposed to air and oxidised 
(potential acid sulfate soils)

ACNT  Australian Council of National Trusts

ACRIS  Australian Collaborative Rangeland Information System

ADR  Australian Design Rule

AED  Aggregated Emission Data

AFS Convention  International Convention on the Control of 
Harmful Anti-fouling Systems on Ships

AG  Australian Government
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AgForce Queensland  a peak organisation representing 
Queensland’s rural producers, ensuring long-term growth, 
viability, competitiveness and pro  tability of cattle, grain, 
sheep and wool industries in Queensland

AGO  Australian Greenhouse Of  ce

AHC  Australian Heritage Council

AHD  Australian Height Datum

AHL  Australian Hardboards Limited

AIMA  Australasian Institute for Maritime Archaeology

Air EPP  Environmental Protection (Air) Policy 1997 (Qld)

Air NEPM  National Environment Protection (Ambient Air 
Quality) Measure 1998

air toxics  a range of pollutants, mainly organic 
compounds, that cause or are suspected of causing long-
term adverse health effects in humans

Air Toxics NEPM  National Environment Protection (Air 
Toxics) Measure 2004

algal bloom  a concentration of phytoplankton suf  cient to 
impair water quality

alkalinity  the condition of a solution with pH between 7 
and 14, having the capacity to neutralise an acidic solution

alluvium  sedimentary material deposited or in transit as a 
result of erosional processes, usually by  owing water

ALUM  Australian Land Use and Management

ambient conditions  environmental conditions surrounding 
an organism or area

AMLP  Abandoned Mine Lands Program

anthropogenic  produced or caused by human activity  
see also biogenic

ANZECC  Australian and New Zealand Environment and 
Conservation Council

AQIS  Australian Quarantine and Inspection Service

aquaculture  the commercial culture of aquatic plants or 
animals in fresh or salt water

AQUAVETPLAN  Australian Aquatic Veterinary Emergency Plan

aquifer  rock or sediment in a geological formation capable 
of being permeated so that it can transmit and store water  
see groundwater

ARC  Australian Research Council

ARI  Australian Rivers Institute

ARMCANZ  Agriculture and Resource Management Council 
of Australia and New Zealand

artesian aquifer  a water-bearing formation that, when 
tapped by a bore, shaft, well, gallery, spear or excavation, 
is subjected to hydrostatic pressure that allows the 
standing water level (or potentiometric level) to rise above 
the ground surface. An artesian aquifer is a completely 
saturated permeable formation of which the upper and 
lower boundaries are impervious layers.

arti  cial waterway  an arti  cial channel, lake, harbour 
or embayment intended for ornamental, recreational or 
engineering purposes

ASGC  Australian Standard Geographic Classi  cation

ASHA  Australasian Society for Historical Archaeology

AuSSI  Australian Sustainable Schools Initiative

AussieGRASS  a computerised spatial simulation (model) 
of the condition of Queensland’s grasslands developed 
through the Land and Water Resources Research and 
Development Corporation

AWA  Australian Water Association

AWC  Australian Wildlife Conservancy

ballast water  water carried in tanks to maintain stability in 
a ship. It is normally discharged when the ship is loaded 
with cargo.

barrage  construction across a watercourse to increase the 
depth of water to assist navigation or irrigation

base  ow  stream  ow entering from groundwater seepage 
into a stream or river

basin  geographical land area draining into a lake or river, 
also referred to as a drainage basin or watershed

BCC  Brisbane City Council

BCM  bromochloromethane

benthos  animals and plants that live on the  oor of the 
sea or lakes

benzene  a toxic chemical found in coal tar and cigarette 
smoke and used as an industrial solvent, as a petrol 
additive, and in some paints or varnishes; a known 
carcinogen

benzo(a)pyrene  C20H12  a mutagenic and highly 
carcinogenic, crystalline yellow solid, found in coal tar, 
automobile exhaust fumes, tobacco smoke, wood smoke 
and chargrilled food

BIMA  Brisbane Indigenous Media Association

bioaccumulation  net accumulation of a contaminant in an 
organism from food intake and the environment

biocapacity  the capacity of a given biologically productive 
area to generate an ongoing supply of renewable resources 
and to absorb its spill-over wastes
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biodiversity  the variety of all life forms: the different 
plants, animals and micro-organisms, the genes they 
contain and the ecosystems they form

biofouling  the attachment and growth of marine 
organisms to surfaces such as vessel hulls, anchor wells 
and intake pipes

biofuel  gas or liquid fuel made from plant material (biomass)

biogenic  produced by living organisms or biological processes

biological control  controlling a pest by the use of its natural 
enemies, for example, predators, parasites and disease-
producing organisms

bioregion (biogeographic region)  an extensive region 
distinguished from adjacent regions by its broad physical 
and biological characteristics

biosolids  organic products from the treatment of sewage; 
also known as sewage sludge

biota  all the organisms in a given area

blue-green algae  microscopic, photosynthetic aquatic 
organisms; term commonly used to represent cyanobacteria

BoM  Bureau of Meteorology 

bore  a hole drilled in the Earth’s surface to access 
groundwater

BPA  Beach Protection Authority

BPAs  Biodiversity Planning Assessments

BRD  bycatch reduction device

BSD  Brisbane Statistical Division

BSES  Bureau of Sugar Experiment Stations

BTRE  Bureau of Transport and Regional Economics

buffering capacity  ability of water to resist changes in its 
chemical property

bycatch  species taken incidentally in a  shery where other 
species are the target; often discarded

by-product  any commercially valuable species inadvertently 
caught while targeting the primary species

carrying capacity  maximum stocking rate that an area of 
grazing land can support throughout the greatest period of 
stress each year

catchment  the area within which rainfall contributes to 
runoff to a particular water body

CBD  central business district

census  periodic process of obtaining a population count 
and information about every member of the population

cetacean  any member of the group of marine mammals 
that includes whale, dolphins and porpoises

CFC  chloro  uorocarbon  synthetic greenhouse gas that 
contains chlorine and  uorine. Greenhouse gases deplete 
ozone in the stratosphere.

CFISH database  Commercial Fisheries Information System  
compulsory daily logbook program for Queensland’s 
commercial  sheries, introduced in 1988 to manage large 
data  ow from  shers

CHIMS  Cultural Heritage Information Management System

chlorophyll-a  plant pigment (used as a measure of algal 
concentrations in water)

CHMP  Cultural Heritage Management Plan

CIRaM  Compliance Information Register Management System

CITES  Convention on International Trade in Endangered 
Species

CLIMARC  Computerising the Australian Climate Archives  
a jointly funded collaborative project involving data entry 
and quality control of monthly climate records

climate variability  the natural year-to-year and season-to-
season variation of the climate system

CNG  compressed natural gas

CO  carbon monoxide  a poisonous, colourless gas produced 
by incomplete combustion of petrol and diesel fuels

CO2  carbon dioxide  an odourless, colourless gas 
produced during respiration, decomposition of organic 
material and combustion

CO2
-e  CO2 equivalent  the amount of carbon dioxide that 

would cause the same amount of global warming as the 
greenhouse gas under discussion

CoA  Commonwealth of Australia Gazette

COAG  Council of Australian Governments

coast  all areas within or neighbouring the foreshore

Coastal Act  Coastal Protection and Management Act 1995 (Qld)

Coastal Management Plans  plans that establish coastal 
management, including protection, conservation, 
rehabilitation, management and ecological sustainable 
development of the coastal zone

coastal resources  the natural and cultural resources of the 
coastal zone

coastal waters  Queensland waters to the limit of the 
highest astronomical tide

coastal zone  coastal waters within 5 km of the coastline 
or 10 m above sea level (AHD) in which there are physical 
features, ecological or natural processes or human 
activities that affect, or potentially affect, the coast or 
coastal resources

Code of Practice for Native Forest and Timber Production 
(the Code)  a code de  ning the principles, policies and 
practices for ecologically sustainable timber production 
from State-owned native forests and ensuring that forests 
are assessed and protected
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commercial and industrial waste  waste produced by 
business and commerce; includes waste from schools, 
restaurants, of  ces, retail and wholesale businesses, and 
manufacturing industries.

community  a group of people living in a particular local area

construction and demolition waste  non-putrescible waste 
arising from construction or demolition activity; has the 
potential for resource recovery. It may include materials 
such as brick, timber, concrete and steel.

contaminant  an undesirable or harmful impurity

contaminated land  land contaminated by a hazardous 
substance

Contaminated Land Register (CLR)  a register of proven 
contaminated land (‘risk’ sites) that is causing or may 
cause serious environmental harm

contour  an imaginary line on the land surface that is at a 
constant elevation

CQRWSS  Central Queensland Regional Water Supply Strategy

CRC  Cooperative Research Centre 

criteria pollutants  air pollutants traditionally regarded as 
important in urban air—sulfur dioxide, carbon monoxide, 
nitrogen dioxide, ozone, particulate matter and lead 
(particulate and vapours)

CRTK  Community Right-To-Know

CS Energy  Callide Swanbank Energy

CSG  coal seam gas

CSIRO  Commonwealth Scienti  c and Industrial Research 
Organisation

cyanobacteria  microscopic, photosynthetic aquatic 
organisms; commonly referred to as blue-green algae

CYPLUS  Cape York Peninsula Land Use Strategy

DAp  Development Application

DC  Department of Communities (Qld)

DDMG  District Disaster Management Group

declared (pest)  animals are declared a pest and 
managed under the Land Protection (Pest and Stock Route 
Management) Act 2002 and Regulations 2003 (Qld). Pest 
animals are assessed as declared or non-declared and 
assigned to Class 1, 2 or 3.

declared (weed)  the Land Protection (Pest and Stock 
Route Management) Act 2002 provides a framework and 
powers for improving management of weeds. Through this 
Act weeds are assessed as declared or non-declared and 
classed (Class 1, 2 or 3).

DEDB  Dust Event Database, Grif  th University

degradation  a decline in the quality of an environment or 
habitat

DEH  Department of Environment and Heritage (Qld)

denitri  cation  loss or removal of nitrogen or nitrogen 
compounds; speci  cally the reduction in nitrates or nitrites 
commonly by bacteria that usually results in the escape of 
nitrogen into the air

desalination  production of fresh water by removing salt 
from seawater or other saline (salty) solutions

DETA  Department of Education, Training and the Arts (Qld)

detection and attribution studies  detection studies are 
used to demonstrate that there has been a statistically 
signi  cant change in historical climate. Attribution studies 
attempt to determine the most likely cause/s of the 
detected change.

development  s 1.3.2 of the Integrated Planning Act de  nes 
development as carrying out building work; carrying out 
plumbing or drainage work; carrying out operational work; 
recon  guring a lot; or making a material change of use of 
premises.

DEWR  Department of the Environment and Water 
Resources (Cwlth)

diffuse source  (pollution) from a broad area or many small 
sources, such as runoff from  elds or urban areas  see also 
point source

dioxins  chemical compounds largely formed as waste products 
or by-products in the manufacture of other chemicals. Some 
are hazardous to humans at relatively low levels. 

DIP  Department of Infrastructure and Planning

DK-CRC  Desert Knowledge Cooperative Research Centre

distillation  process of heating a liquid to its boiling point 
and condensing and collecting the vapours

DLA  Designated Landscape Area under the Cultural Record 
(Landscapes Queensland and Queensland Estate) Act 1987 
(Qld)

DLGPSR  Department of Local Government, Planning, Sport 
and Recreation (Qld)

DM Act  Disaster Management Act 2003 (Qld)

DME  Department of Mines and Energy (Qld)

DNA  deoxyribonucleic acid

DNRMW  Department of Natural Resources, Mines 
and Water, former name of the Department of Natural 
Resources and Water (Qld)

DNRW  Department of Natural Resources and Water (Qld)

DO  dissolved oxygen  amount of oxygen dissolved in water

DOAS  Differential Optical Absorption Spectroscopy

domestic animals  animals directly managed by humans  
see also feral animals

domestic waste  waste resulting from ordinary domestic 
use or occupation of a dwelling

DPI&F  Department of Primary Industries and Fisheries (Qld)
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dredging  using plant or equipment to gather materials or 
objects from the bed of any waters

DSD  Department of State Development (Qld)

DSI  Dust Storm Index

DU  Dobson Units

dune  a ridge of sand created by the wind; found in deserts 
or near lakes or oceans

DustWatch  a volunteer wind erosion observation network

EA  Environment Australia

East Coast Otter Trawl  (ECOT)  trawling in eastern 
Queensland coastal waters using otter trawling techniques 
(a particular type of equipment used to capture prawns 
and scallops)

East Coast Trawl Fishery (ECTF)  trawls along the eastern 
Queensland coastal waters targeting a variety of species, 
including prawns and scallops, depending on the type of 
equipment used 

EBFM  Ecosystem Based Fisheries Management

EC  electrical conductivity  a measure of the ability of a 
solution to conduct an electric current between electrodes 
placed in the solution; the value obtained relates to the 
nature and amount of salts present in the solution and 
increases with concentration.

ECO Certi  cation  program that aims to identify genuine 
ecotourism and nature tourism operators in Australia

EcoBiz  the EPA’s signature partnership program with 
Queensland business and industry. Assists businesses 
by identifying ef  ciencies in waste, water and energy for 
 nancial and environmental bene  ts.

eco-ef  ciency  maximising ef  ciency of production 
processes while minimising impacts on the environment

ecosystem  a dynamic complex of plant, animal and micro-
organism communities and their non-living environment 
interacting as a functional unit

ecotourism  a tourism market based on an area’s natural 
resources that attempts to minimise the ecological impact 
of tourism

EDC  endocrine disrupting chemical

EF  ecological footprint  a measure of how much productive 
land and water an individual, a city, a country, or humanity 
requires to produce all the resources they consume and 
to absorb all the waste they generate, measured in global 
hectares

ef  uent  a discharge or emission of a waste product

EHMP  Ecosystem Health Monitoring Program

EIL  Ecological Investigation Level

El Niño  a warm water current that periodically  ows 
southwards along the coast of Ecuador and Peru in South 
America, replacing the usually cold northwards-  owing 
current. The name refers to the Christ child as the current 
usually appears around Christmas. The opposite phase is 
called La Niña.

EMOS  Environmental Management Overview Strategy

EMPPlan  Emergency Marine Pest Plan

emission  gaseous or liquid discharge given out by a 
source

endangered species  a plant or animal that is in danger of 
becoming extinct or whose survival in the wild is unlikely if 
threatening processes continue

endemic  native to a particular area and found (naturally) 
nowhere else

ENERGEX  manages energy distribution networks 
and delivers energy products, services and expertise 
throughout Australia and New Zealand

ENSO  El Niño-Southern Oscillation  a regional climate 
pattern in the Paci  c characterised by  uctuations 
of surface pressure and mean sea levels and sea 
temperatures between the east and west Paci  c. These 
 uctuations take place over time scales of 3–7 years 

and cause changes in average rainfall, wind speed and 
temperature in Paci  c and South American countries, but 
also have an in  uence on weather patterns outside this 
region as far as Africa. ENSO causes drought conditions 
over eastern Australia.  see El Niño and La Niña

entitlement  an approval or authority to take water

EnTox  National Research Centre for Environmental 
Toxicology

Environmental Impact Statement (EIS)  a report containing 
both the bene  cial and adverse (environmental, social 
and economic) impacts potentially arising from a project; 
measures to minimise adverse impacts; feasible alternative 
ways of carrying out the project; a proposed environmental 
management plan; and any other information needed by 
administering authorities to make a regulatory decision

Environmental Management Plan (EMP)  a document that 
proposes conditions and mechanisms to manage the 
potential environmental impact of a project

Environmental Management Program (EMP)  a speci  c 
program that, when approved, achieves compliance with the 
EP Act for speci  ed matters by reducing environmental harm, 
or detailing the transition to an environmental standard

Environmental Management Register (EMR)  land 
use planning and management register that provides 
information on historical and current land use, including 
whether the land has been or is currently used for 
a noti  able activity, or has been contaminated by a 
hazardous contaminant
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environmental nuisance  unreasonable interference or likely 
interference with an environmental value caused by noise, 
dust, odour, light; or an unhealthy, offensive or unsightly 
condition because of contamination; or another way 
prescribed by regulation

Environmental Protection Order (EPO)  an order issued by 
an administering authority requiring an individual to take 
action or to desist from an activity

Environmental Protection Policy (EPP)  subordinate 
legislation under the EP Act that may be made about the 
environment or anything that affects or may affect the 
environment. An EPP may make provision about anything 
about which a regulation may be made under the EP Act, 
and may prescribe offences for contraventions of the policy 
and  x a maximum penalty of a  ne.

environmental value (EV)  a quality or physical 
characteristic of the environment that is conducive to 
ecological health or public amenity or safety, or another 
quality of the environment identi  ed and declared to be 
an environmental value under an environmental protection 
policy or regulation

environmentally relevant activity (ERA)  an activity which 
when carried out will or may release into the environment 
contaminants that will or may cause environmental harm. 
ERAs are prescribed in Schedule 1 of the Environmental 
Protection Regulation 1998 (Qld); they can be of level 1 or 
level 2, depending on their risk to the environment.

EP Act  Environmental Protection Act 1994 (Qld)

EP Reg  Environmental Protection Regulation 1998 (Qld)

EPA  Environmental Protection Agency (Qld)

EPBC Act  Environment Protection and Biodiversity 
Conservation Act 1999 (Cwlth)

EPHC  Environment Protection and Heritage Council

ESD  ecologically sustainable development  development 
that improves the total quality of life, both now and in the 
future, in a way that maintains the ecological processes on 
which life depends

ESFM  Ecologically Sustainable Forest Management

estuary  area of a coastal river mouth, characterised by 
tidal effects and mixing of fresh with sea water

EUM model  Extended Urban Metabolism model

eustatic sea level change  long-term worldwide changes 
in sea level relative to land mass arising from changes in 
either the volume of the ocean basins or the volume of 
water stored in those basins. Eustatic changes are caused 
by folding of the sea bed, sedimentation over the sea  oor, 
and melting or formation of continental ice masses.

evaporative demand  see pan evaporation

evapotranspiration (ET)  water loss from the combined 
effects of evaporation from the soil and surface water bodies 
and transpiration from vegetation

exceedence  an occasion when a goal, guideline or 
standard is exceeded

existing urban areas  areas currently developed for urban 
purposes, areas with current approvals to be developed 
for urban purposes, and areas identi  ed to be developed 
for urban purposes in currently approved planning 
instruments such as local government planning schemes

exotic species  a non-native species that has been 
introduced to a region

extinct species  see presumed extinct species

extinction debt  the future loss of species that is a 
consequence of past actions

fauna  all of the animals found in an area  see also  ora

FED  Facility Emissions Data

feral animals  animals that have reverted to a wild state 
from domestication  see also domestic animals

FHA   sh habitat area

 ora  all of the plants found in an area  see also fauna

 uoride  a compound naturally occuring in both 
groundwater and surface water that is used to help prevent 
tooth decay 

FNQ  Far North Queensland

formaldehyde  a highly toxic, carcinogenic, colourless, 
pungent chemical used as a disinfectant and preservative 

fragmentation  when used in the context of vegetation 
or habitat, refers to division and isolation of vegetation/
habitat by vegetation clearing, isolating species and 
limiting genetic  ow

GA  Greening Australia

GAB  Great Artesian Basin

GABSI  Great Artesian Basin Sustainability Initiative 

GABSMP  Great Artesian Basin Strategic Management Plan

GBR  Great Barrier Reef

GBRMPA  Great Barrier Reef Marine Park Authority

GBRWQPP  Great Barrier Reef Water Quality Protection Plan

GCCC  Gold Coast City Council

GIS  geographic information system  a computerised 
system for the capture, storage, analysis and display of 
geographically referenced information

global circulation model (GCM)  a computer program that 
represents the physical and chemical processes in the 
ocean/atmosphere system

global hectare (Gha)  used to measure ecological footprint. 
Is one hectare of biologically productive space with world-
average productivity.

global warming  a rise in world temperature expected from 
increased concentrations of greenhouse gases

GMA  Groundwater Management Area

Great Artesian Basin (GAB)  the largest system of 
groundwater aquifers in Australia
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Great Artesian Basin Consultative Council (GABCC)  
interjurisdictional consultative group established between 
1997 and 2002 to bring together the geographically 
diverse stakeholders in the GAB to provide advice on the 
management of the GAB and to promote the sustainable 
use of the resources

green power  electricity generated from renewable energy 
sources (such as wind or solar)

green waste  garden, food and wood wastes that are 
compostable and/or can be shredded and used for mulching

green  eld  area of undeveloped land in the urban footprint 
suitable for urban development

greenhouse effect  the natural warming of the Earth’s 
atmosphere as a consequence of the concentration of trace 
gases that retard the escape of heat radiation. The ‘enhanced 
greenhouse effect’ is the expected increase in the Earth’s 
temperature as a result of the increase in greenhouse gas 
concentrations. The term ‘greenhouse effect’ is popularly 
used for the ‘enhanced greenhouse effect’.

greenhouse footprint  amount of greenhouse gas 
emissions produced by an individual per annum

greenhouse gas (GHG)  gas occurring naturally or 
produced or by human activity which enhances the natural 
‘greenhouse effect’. Greenhouse gases include carbon 
dioxide, methane, halocarbons, nitrogen oxides, ozone 
and water vapour.

GRI  Global Reporting Initiative

gross domestic product (GDP)  total value of goods and 
services produced by a nation’s economy during a period 
of one year

gross national product (GNP)  broad measure of an 
economy’s performance; is the value of the  nal output 
of goods and services produced by the residents of an 
economy plus primary income from non-residential sources.

gross regional product (GRP)  measure of total income in a 
given area. Is the local or regional equivalent of the national 
measure of economic growth, the gross domestic product.

gross state product (GSP)  total market value of all  nal 
goods and services produced in a state in a given year, 
equal to total consumer investment and government 
spending, plus value of exports, minus value of imports. 
Also measures the sum of incomes earned.

groundwater  water occurring below the ground surface  
see aquifer

groundwater dependent ecosystem (GDE)  a collection of 
plants and/or animals that derive some or all of their water 
requirements from groundwater

habitat  the place where an animal or a plant normally lives 
and reproduces

halogens  series of highly reactive non-metal elements 
consisting of  uorine (F), chlorine (Cl), bromine (Br), iodine 
(I) and astatine (At). Chlorine and bromine have the most 
signi  cant impact on the chemistry of the ozone layer.

halons  halons include bromo  uorocarbons and 
bromochloro  uorocarbons, which are very stable 
chemicals that are involved in ozone depletion in a similar 
manner to CFCs.

HAPs  hazardous air pollutants

HCFCs  hydrochloro  uorocarbons  chemicals used as 
interim replacements for CFCs, usually as refrigerants, with 
lower ozone-depleting potential than CFCs

HFC  hydro  uorocarbon  a compound emitted as a by-
product of industrial manufacturing and linked to global 
warming

HDPE  high-density polyethylene

HERBRECS  Queensland Herbarium database  used as 
a preliminary basis for the identi  cation of probable or 
actual individual plant species of conservation signi  cance

Holocene  the most recent geological epoch of the 
Quaternary period extending from about 10 000 years ago 
to the present

hybrid  the combination of two different processes or 
technologies

hydrocarbon  an organic molecule containing hydrogen 
and carbon, the major components of petroleum

IBRA  Interim Biogeographical Regionalisation for Australia

ICMM  International Council on Mining and Metals

ICOMOS  International Council for Monuments and Sites

ICT  Information and Communications Technology

ID  insuf  cient data

IDAS  Integrated Development Assessment System

IDNDR  International Decade for Natural Disaster Reduction

INB  Inner Northern Busway

indicator  a parameter such as pH that can be used to 
provide a measure of the quality or condition of the 
environment

in  ll and redevelopment  development occurring in 
existing urban areas

in  ll development  new development that occurs within 
established urban areas where the site or area either is 
vacant or has previously been used for another urban 
purpose

inlet  an opening through which ocean waters enter and 
leave an enclosed body of water

intercensal period  the interval between successive Census 
collections

Interim Waste Regulation  Environmental Protection 
(Interim Waste) Regulation 1996 (Qld)

intertidal  between the levels of low and high tide

invasive species  an exotic species likely to cause 
environmental, economic or social harm



State of the Environment Queensland 2007442

invertebrates  group of animals without a backbone 
composed of vertebrae, that is, segments or bone 
comprising a column through which the spinal cord 
passes, not including protozoans  see also vertebrate

IP Act  Integrated Planning Act 1997 (Qld)

IPCC  Intergovernmental Panel on Climate Change

iron bacteria  organisms that are capable of using ferrous 
iron, either from the water or from steel pipes, in their 
metabolism

IRSD  Index of Relative Socio-Economic Disadvantage

IRTP  Integrated Regional Transport Plan

isostatic changes  changes in sea level (relative to the land) 
brought about by the build-up (or loss) of ice on the land. 
The weight of this ice pressing down on the land beneath 
thus causes it to compress (or relax once the ice melts).

ITP  Integrated Transport Planning

IUCN  International Union for the Conservation of Nature 
and Natural Resources

K  potassium

karst  a type of underground wetland system, with or 
without a surface water component, commonly associated 
with caves or other underground cavities

Kyoto Protocol  an amendment to the international 
treaty on climate change, assigning mandatory emission 
limitations for the reduction of greenhouse gas emissions

La Niña  the opposite of an El Niño phase; occurs when the 
SOI is strongly positive. La Niña phases are associated with 
higher than usual rainfall in eastern and northern Australia.

lacustrine  pertaining to lakes

lagoon  a body of shallow water separated from deeper 
waters by a shallow or exposed sandbank, coral reef, or 
similar feature

land  ll  a specially engineered site for disposing of solid 
waste on land

LDE  Local Dust Event

LEB  Lake Eyre Basin

ley cropping  the practice of using sown pasture breaks 
in crop rotations in order to restore and maintain the 
chemical and physical properties of cultivated soils

LGA  local government authority

Local Government Area (LGA)  a geographical area under 
the responsibility of an incorporated local government 
council, or an Aboriginal or Island Council in Queensland. 
Larger LGAs incorporate smaller Census collection areas, 
including Statistical Local Areas (SLAs) and Collection 
Districts (CDs).

Local Government Area Pest Management Plans  plans 
produced by each local government area in Queensland 
and updated approximately every four years. They outline 
the framework for local weed and pest animal control 
and/or eradication.

LT&S  Land Transport and Safety

LTMP  Long Term Monitoring Program

LWMP  land and water management plan

LWRRDC  Land and Water Resources Research and 
Development Corporation

lyngbya  Lyngbya majuscula, a native cyanobacterium that 
can form algal blooms which are toxic to humans

macroalgae  algae such as seaweed, visible with the naked 
eye

macro-invertebrates  animals without backbones, visible 
to the naked eye

macropods  marsupials belonging to the Family 
Macropodidae, which includes kangaroos, wallabies, tree-
kangaroos and pademelons

mangroves  tropical plant species that grow in wetlands at 
the edge of the ocean

marine  relating to the saltwater of seas or oceans, coastal 
zones and tidal areas

material environmental harm  environmental harm that 
is not trivial or negligible in nature, or that causes or 
potentially causes loss, damage or clean-up of property of 
a value between $5000 and $50 000

MCA  Minerals Council of Australia

MD  Moderate Dust Storm 

mean annual temperature  annual average of all daily 
maximum and daily minimum temperatures

methane  CH4  a major greenhouse gas produced by 
rice paddies, some fossil fuel combustion, and enteric 
fermentation in ruminant animals  see greenhouse gas

methyl bromide  CH3Br  poisonous gaseous compound 
used primarily as a fumigant in soil to control fungi and 
insects, found to be harmful to the stratospheric ozone 
layer

migration  periodic movement of a species from one area 
to another, often in response to seasonal change

MIWR  Magnetic Island Water Recycling

Montreal Process  the informal agreement by the Montreal 
Process Group of countries (currently 12 including 
Australia) to work towards the implementation of a 
comprehensive set of criteria and indicators for forest 
conservation and sustainable management

MoU  Memorandum of Understanding

MP Act  Marine Parks Act 2004 (Qld)

MRGSS region  Mary River Basin and Great Sandy Strait 
region

MSQ  Maritime Safety Queensland

N  nitrogen

n/a or n.a.  (in tables) where not otherwise speci  ed, 
means not applicable or not available.
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NA  not assessed

NAAR  Net Acid Addition Rate

NAP  National Action Plan

NAPCO  North Australian Pastoral Company

NAPSWQ  National Action Plan for Salinity and Water 
Quality

National Pollutant Inventory (NPI)  publicly accessible 
database containing information on the types and amounts 
of pollutants being emitted to the Australian environment

National Tide Centre  a part of the Bureau of Meteorology’s 
Services Program that specialises in sea level monitoring 
and analysis for the purpose of deriving trends in absolute 
sea level and producing national tide predictions, tide 
streams and related information for Australia

Natural Heritage Trust (NHT)  a Commonwealth 
Government fund, sourced from the partial sale of Telstra, 
the national communications company

naturalised (pest)  a pest that has a self-sustaining 
population in the environment to which it has been 
introduced

naturalised species  a species introduced to an area 
outside its natural range and that has established self-
sustaining populations

Nature Refuge Program  a program protecting particular 
species and ecosystems where landholders actively 
pursue management for sustainability and the rebuilding 
of natural capital

nautical mile  a unit of distance used on water, equal to 
1852 metres

NC Act  Nature Conservation Act 1992 (Qld)

NChEM  National Framework for Chemical Environmental 
Management

NDP  National Dioxins Program

NEPC  National Environment Protection Council

NEPM  National Environment Protection Measure

NFEE  National Framework for Energy Ef  ciency

NHII  National Heritage Investment Initiative

NHT2  the second phase of the Natural Heritage Trust

NIMPIS  National Introduced Marine Pest Information 
System

NLP  National Landcare Program

NLWRA  National Land and Water Resources Audit

no.  number

NO2  nitrogen dioxide

NOAA AVHRR  National Oceanic and Atmospheric 
Administration Satellite and Information Service with 
Advanced Very High Resolution Radiometer

Noise EPP  Environmental Protection (Noise) Policy 1997 (Qld)

NOX  nitrogen oxides. Nitrogen monoxide (NO) and nitrogen 
dioxide (NO

2
) are the most common.

NP  national park

NPI NEPM  National Environment Protection (National 
Pollutant Inventory) Measure

NRM  Natural Resource Management 

NSW  New South Wales

NT  Northern Territory

NTC  National Transport Council

nutrients  substances such as nitrogen and phosphorus, 
required for the growth of animals and plants

OCDD  octachlorodibenzo-p-dioxin

ODP  ozone-depletion potential

OECD  Organization for Economic Cooperation and 
Development

OESR  Of  ce of Economic and Statistical Research

operational work  undertaking operations of any kind to do 
with extraction, construction, excavation, or development 
activities as de  ned in EPA legislative policies

organic matter  compound containing carbon derived from 
living organisms, plant and animal residue

organic waste  putrescible waste including food 
preparation wastes, spoiled food and fruit, food and  bre 
processing waste, bark and sawdust, wood waste, abattoir 
wastes and manures. Organic waste does not include 
green waste or biosolids.

OUM  Of  ce of Urban Management

outbreak  a sudden occurrence or increase in a pest 
population which may result in environmental damage

outlet  the point at which water discharges from a river, 
creek or other  owline such as a lake, basin, pipe or dam

OVERT  On-road Vehicle Emissions Random Testing

ozone  a gas made of three oxygen atoms which occurs 
naturally in the atmosphere, where it protects the Earth 
from solar ultraviolet radiation

ozone depleting substances (ODSs)  substances that 
deplete the zone layer and are widely used in refrigerators, 
air conditioners, solvents, agriculture etc.; include CFCs 
and halogens.

ozone depletion  the process whereby the natural 
equilibrium between chemical reactions forming and 
destroying stratospheric ozone is disturbed by the release 
of manufactured chemicals which reduce the amount 
of ozone in the atmosphere, leading to increased UV 
radiation on Earth

ozone hole  loss in concentration of ozone in some part of 
the ozone layer
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ozone layer  a region in the stratosphere (12–50 km above 
the Earth) where there is a small, but signi  cant, amount 
of ozone that protects the Earth by absorbing some of the 
UV radiation emitted from the Sun

P  phosphorus

PAH  polycyclic aromatic hydrocarbon

palustrine  pertaining to marshes, bogs, swamps and fens

pan evaporation  the water loss per unit of time from a 
standard container; an indirect method of estimating the 
transfer of water vapour from land and vegetation to the 
atmosphere

pathogen  a micro-organism capable of causing disease in 
another organism

Pb  lead

PCB  polychlorinated biphenyl

PCI  Pulverised Coal Injection

PCIMP  Port Curtis Integrated Monitoring Program

peat  a type of soil that is composed of incompletely 
decomposed plant material; forms in poorly drained 
wetland habitats.

performance standards  the maximum levels of contaminants 
that can be released into the environment without having an 
impact on the ambient quality objective, thereby protecting 
human health, ecosystem health and amenity

PET  polyethylene terephthalate

pH  a measure of acidity or alkalinity, expressed on a 
logarithmic scale from 1 to 14. 1 is most acid, 7 is neutral 
and 14 is most alkaline.

PHAQ  Professional Historians Association (Qld)

PHC  petroleum hydrocarbon

photochemical oxidants  air pollutants formed by 
the activation of sunlight on oxides of nitrogen and 
hydrocarbons

photochemical reaction  a chemical reaction that takes 
place in sunlight

photochemical smog  air pollution caused by chemical 
reactions among various substances (predominantly NO

X
 

and hydrocarbons) and pollutants in the atmosphere in 
the presence of sunlight. Ozone is a major component of 
photochemical smog and ozone concentrations are used 
as an indicator of photochemical smog.

photosynthesis  process by which plants convert water 
and carbon dioxide into carbohydrates (sugars), using 
sunlight as the source of energy with the aid of chlorophyll

photovoltaic (PV) process  the process of converting sunlight 
into electricity using specially designed silicon cells

physico-chemical  relating to both physical and chemical 
properties

phytoplankton  microscopic plants and cyanobacteria that 
live free-  oating in an aquatic environment

PIC  Prior Informed Consent Procedure  for Certain 
Hazardous Chemicals and Pesticides in International 
Trade, otherwise known as the Rotterdam Convention, 
set up to promote shared responsibility and cooperative 
efforts among Parties in the international trade of certain 
hazardous pesticide and industrial chemicals to protect 
human health and the environment from potential harm

plague  a rapid and destructive increase in numbers of a 
population

Pleistocene  the geological epoch of the Quaternary period 
extending from about 1.8 million years ago to 10 000 years 
ago

PM10  particles with an equivalent aerodynamic diameter of 
10 micrometres

PM2.5  particles with an equivalent aerodynamic diameter 
of 2.5 micrometres

PNG  Papua New Guinea

point source  source of pollution that can be pinpointed 
such as a drain or chimneystack  see also diffuse source

polar stratospheric clouds (PSCs)  clouds which form at 
very low temperatures and high altitudes in polar regions

polar vortex  large-scale cyclonic motion near the poles, 
persisting throughout the polar spring

pollutant  any substance that causes harm to the 
environment

POP  persistent organic pollutant

porous  having interconnected pores or small holes, 
allowing the passage of water or gases

presumed extinct species  a plant or animal that has not 
been seen in the wild for a period critical to its life cycle 
despite thorough searching

Priority 1 freight routes  routes that facilitate high-volume, 
business-to-business freight movements

Priority 2 freight routes  routes that allow freight to be 
distributed from factories or distribution centres to retail 
outlets or warehouses

PRTR  Pollutant Release and Transfer Register

QANTAS  Queensland and Northern Territory Aerial Services

QANTAS Founders Museum  part of the Queensland 
Heritage Trails Network; includes the historic 1922 Qantas 
hangar.

QASSIT  Queensland Acid Sulfate Soils Investigation Team

QASSMAC  Queensland Acid Sulfate Soils Management 
Advisory Committee

QCCCE  Queensland Climate Change Centre of Excellence

QDMS  Queensland Disaster Management System

QEP  Queensland Ecotourism Plan

QESSI  Queensland Environmentally Sustainable Schools 
Initiative
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QG  Queensland Government

QHA  Queensland Heritage Act 1992 (Qld)

Qld  Queensland

QLUMP  Queensland Land Use Mapping Program

QNI  Queensland-New South Wales Interconnector

QPWS  Queensland Parks and Wildlife Service 

QR  Queensland Rail

QSA  Queensland State Archives

QSEIF  Queensland Sustainable Energy Innovation Fund

QT  Queensland Transport (a Queensland Government 
department)

QTAC  Queensland Tertiary Admissions Centre

QTN  Queensland Trust for Nature

QTS  Queensland Tourism Strategy

quality objective  a numerical concentration limit or 
narrative statement that will achieve, protect and enhance 
designated uses and environmental values at a speci  c 
site

quarrying activities  activities that remove quarry material  
see also quarrying material

quarrying material  material on state coastal land other 
than a mineral related to mining. This includes stone, 
gravel, sand, rock, clay, mud, silt and soil (unless it is 
removed from a culvert, stormwater drain or other drainage 
infrastructure as waste material).

Quaternary  the geological time period extending from 1.8 
million years ago to the present time, and including both 
the Pleistocene and Holocene epochs

QUT  Queensland University of Technology 

QWJGT  Queensland Wetlands Joint Government Taskforce

QWP  Queensland Wetlands Programme

rabbit calicivirus  also known as rabbit haemorrhagic 
disease; a virus introduced to Australia as a biological 
control agent for rabbits

radiocarbon  a radioactive isotope of carbon. Radiocarbon 
Carbon-14 is formed in the atmosphere and absorbed 
by living organisms; its presence is used in radiocarbon 
dating.

Ramsar  Convention on Wetlands of International 
Importance Especially as Waterfowl Habitat, entered 
into force in 1975. The Convention, including the List of 
Wetlands of International Importance established under it, 
is administered by the IUCN.

rare species  a plant or animal whose population is 
represented by a relatively large population in a restricted 
range or a smaller population thinly spread over a wider range

RCG  regional consultative group

RCMP  Regional Coastal Management Plan

RE  Regional Ecosystem

recharge  downward  ow of water through soil and 
underlying rock to an aquifer

recycling  the activity of recovering used materials from the 
solid waste stream for use as a substitute for raw materials 
in the manufacture of new products including, for the 
purposes of this report, energy recovery

REDD  Regional Ecosystem Description Database

Register of the National Estate (RNE)  a national heritage 
register that covers signi  cant natural, historic and 
Aboriginal and Torres Strait Islander places across Australia

regolith  layer of unconsolidated material (soil or loose 
rock) which overlays solid rock, usually formed as a result 
of weathering, erosion and biological processes

regression  withdrawal of the sea from the land, as a result 
of uplift or eustatic drop in sea level

rehabilitation  restoration, repair or improvement of speci  c 
ecosystem services in a degraded ecosystem or habitat

reservoir  pond, basin or lake, either natural or arti  cial, 
for the storage, regulation and control of water

RFISH  Recreational Fishing Information System

riparian  relating to the bank of a river or other water body

riverine  relating to, similar to, or formed by a river, stream 
or creek

RL/RP  Regional Landscape and Rural Production Area

RLEET  Renewable and Low Emission Energy Target

RMDC  Rapid Mobile Data Collection

RO  reverse osmosis

ROP  resource operations plan

runoff  the portion of rain not immediately absorbed into 
the soil which becomes a surface  ow

RWUE  Rural Water Use Ef  ciency

s.e.  standard error of the mean

SALA  Sustainable Affordable Living Australia 

SALI  Soil and Land Information

salinity  concentration of mineral salts dissolved in water, 
that can be measured using electrical conductivity (EC)

saltmarsh  an intertidal plant community complex 
dominated by herbs and low shrubs

saltpan  a basin  ooded by salt deposits; the remains of 
evaporated salt water

SCMP  State Coastal Management Plan

SD  Statistical Division, an Australian Bureau of Statistics 
area for data collection

SD  Severe Dust Storm

SE  South East
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SE Qld  South East Queensland

SEAP  stream and estuary assessment program

secondary resources  potentially recoverable materials 
including commercial and industrial waste, construction 
and demolition waste, green waste, organic waste, 
biosolids, tyres, oil and other wastes

sediment  matter that settles to the bottom of a water body

SEIFA  Socio-Economic Index for Areas

SEQ  South East Queensland

SEQHWP  South East Queensland Healthy Waterways 
Partnership

SEQIPP  South East Queensland Infrastructure Plan and 
Program

SEQRAQS  South East Queensland Regional Air Quality 
Strategy

SEQRWSS  South East Queensland Regional Water Supply 
Strategy

serious environmental harm  environmental harm that 
causes actual or potential harm to environment values that 
is irreversible, of a high impact or widespread or of an area 
of high conservation value or special signi  cance. Serious 
environmental harm may also be harm that causes or 
potentially causes loss, damage, or clean-up of property of 
a value of $50 000 or more.

sewage  waste matter discharged into a sewerage system

sewerage  a system for collecting, treating and disposing 
of wastewater and refuse, usually with underground pipes 
and  ttings

SIP  Strategic Investment Program

SLA  Statistical Local Area, an Australian Bureau of 
Statistics de  ned area for data collection

SLATS  Statewide Landcover and Trees Study

smog  see photochemical smog

SMP  site management plan

SO2  sulfur dioxide

SoE  state of the environment

SOI  Southern Oscillation Index

soil acidi  cation  a gradual increase in the acidity of soil 
as a consequence of a variety of natural processes and 
management actions

solar radiation  the envelope of electromagnetic radiation 
emitted by the Sun. It spans a range of energies from short-
wave, high-energy X-rays through to long-wave, low-energy 
radio waves.

SPP  state planning policy

spring complex  a group of springs where no adjacent pair 
of springs is more than 6 km apart and the springs are in a 
similar geomorphic setting

SRA  Sustainable Rivers Audit

storm surge  a long gravity wave with a length scale similar 
to the size of the generating tropical cyclone, which lasts 
for several hours depending on the cyclone size and 
speed of movement. The surge usually consists of a single 
passing wave that elevates or depresses the still water 
height.

stormwater  body of water that goes into storm drains and 
empties into rivers, creeks, wetlands and oceans such as 
the portion of rainfall that does not in  ltrate the soil and 
some household waste water

STP  sewage treatment plant

stratosphere  the region of the atmosphere roughly 15 to 
20 km above the Earth’s surface  see also troposphere

stratospheric ozone  where the ozone layer occurs 
naturally  see also ozone layer

stygofauna  very small animals and microbes that live 
below the Earth’s surface in groundwater and caves. They 
comprise crustaceans of many types as well as other 
groups such as  sh, worms, snails, arachnids, mites and 
insects.

subartesian aquifer  water-bearing formation that, when 
tapped by a bore, shaft, well, gallery, spear or excavation, 
is subjected to hydrostatic pressure that does not allow the 
standing water level (or potentiometric level) to rise above 
the ground surface

subduction  occurs when the Earth’s plates move together. 
The less dense plate is pushed downward beneath the 
more dense plate.

subtidal  below mean low tide, submerged continuously in 
a tidally in  uenced area

SunWater  company providing water infrastructure and 
supply solutions throughout Queensland, Australia and 
internationally

supplemented (  ow)  water  ow that has been 
‘supplemented’ by releases from a storage upstream

suspended solids  suspended particles in a water body  
see turbidity

sustainable development  development that ensures 
the preservation and protection of resources and the 
environment today that does not damage prospects for use 
by future generations

sustainable housing program  a program providing 
communities throughout Queensland with display homes that 
incorporate principles of sustainable design and performance

TAG  Technical Advisory Group

taxon (plural taxa)  the named classi  cation unit to which 
individuals, or sets of species are assigned such as 
species, genus, Family, phylum

TEAP  Technology and Economic Assessment Panel

TED  turtle excluder device

TEQ  toxic equivalence
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TGP  total grazing pressure

the Koala Plan  Nature Conservation (Koala) Conservation 
Plan and Management Program 2006–2016

Thematic Mapper (TM) satellite imagery

threatened species  a plant or animal that is endangered, 
vulnerable or presumed extinct

threshold  a  xed location or value where an abrupt 
change is observed

tidal works  work in, on or above land under tidal water, 
or land that will or may be under tidal water because of 
development on or near the land; includes construction of 
a basin, boat ramp, bridge, dam, pipeline, power line and 
other activities as de  ned by the Integrated Planning Act 
and the Coastal Act.

tillage  mechanical disturbance of the soil by methods 
such as ploughing

TIPA  Tourism in Protected Areas

TN  total nitrogen

TODs  transit orientated developments

toluene  a clear toxic water-insoluble liquid, an additive for 
engine fuels and contained in exhaust gases, also used as 
an industrial solvent

toxicity  effect of any substance that harms living 
organisms, described as acute (short-term) or chronic 
(long-term)

TP  total phosphorus

TPR  Third Party Reviewer

TQ  Tourism Queensland

TRA  Tourism Research Australia

trackable wastes  wastes that have the potential to 
pose threats to the environment; include acids, caustic 
materials, toxic materials, animal ef  uent, sewerage 
sludge, pharmaceutical and clinical waste, among others.

trade winds  persistent strong easterly winds that blow 
through the tropics and subtropics. Blow from north-east 
in the Northern Hemisphere and from the south-east in the 
Southern Hemisphere.

tramp ants  a diverse group of about 35–40 species that 
are highly invasive, being spread readily throughout the 
world by transport of goods, occupying a wide range of 
habitats and being capable of greatly altering the structure 
and function of ecological communities. Six priority 
species have been identi  ed.

transgression  an advance in the sea across that land, due 
to subsidence of the land, or eustatic rise in sea level

tributyltin (TBT)  a toxic chemical, a moderately to highly 
persistent organic pollutant (resists environmental 
degradation), used in products that act as biocides against 
many organisms

tropical cyclone  a tropical depression of suf  cient 
intensity to produce sustained gale force winds (at least 
63 km/h). A ‘severe tropical cyclone’ produces sustained 
hurricane force winds (at least 118 km/h). Severe tropical 
cyclones correspond to the hurricanes or typhoons of other 
parts of the world.

troposphere  the lower layer of the atmosphere extending 
to roughly 15 km above the Earth’s surface. This is the layer 
in which weather processes occur.  see also stratosphere

turbidity  optical measure of light-absorbing materials in a 
water sample; surrogate measure of suspended solids

UCQ  University of Central Queensland

UNEP  United Nations Environment Programme

UNESCO  United Nations Educational, Scienti  c and 
Cultural Organization

UNFCCC  United Nations Framework Convention on Climate 
Change

unsupplemented  ow  water  ow that is not supplemented 
by releases from upstream storage

urban footprint  identi  es land predominantly allocated to 
accommodate urban development up to 2026

urbanisation  process by which a country’s population 
shifts from primarily rural to urban areas

USEPA  United States Environmental Protection Agency

UV  ultraviolet radiation  electromagnetic radiation of higher 
frequencies and shorter wavelengths than visible light 

vertebrate  an animal with a backbone composed of 
vertebrae, that is, segments or bone comprising a column 
through which the spinal cord passes  see also invertebrate

VMA  Vegetation Management Act 1999 (Qld)

VOC  volatile organic compound  an organic compound 
with a boiling point between 50°C and 260°C

volatilisation  conversion of a solid or liquid into a gas or 
vapour; the process of evaporation

Vpd  vapour pressure de  cit  the difference between actual 
vapour pressure and the saturation vapour pressure

vulnerable species  a plant or animal whose population is 
decreasing, has been seriously depleted or is at risk due to 
threatening processes

Waste EPP  Environmental Protection (Waste Management) 
Policy 2000 (Qld)

Waste Reg  Environmental Protection (Waste Management) 
Regulation 2000 (Qld)

water allocation security objective  the probability of being 
able to obtain water in accordance with an entitlement

Water EPP  Environmental Protection (Water) Policy 1997 (Qld)
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water taken  water removed from the system for immediate 
use, or for storage and later use

water used  water actually ‘consumed’, by, for example, 
the irrigation of crops

watertable  the upper limit of the portion of ground 
saturated with water

wave period  average time interval between two successive 
wave crests or troughs, equal to one wavelength, to pass a 
 xed point

wave set-up  an increase in mean water level towards the 
shoreline caused by wave action in the surf zone. The 
amount of rise of the mean water level depends on wave 
height and beach slope such that set-up increases with 
increasing wave height and increasing beach steepness.

WEARS  Water Engineering and Research Solutions

wetland  an area of permanent or periodic/intermittent 
inundation, whether natural or arti  cial, static or  owing, 
fresh, brackish or saline, including an area of marine water 
the depth of which at low tide does not exceed six metres

WHA  World Heritage Area

WHO  World Health Organization

WMO  World Meteorological Organization

World Conservation Union  formerly the IUCN  International 
Union for Conservation of Nature and Natural Resources

WQIP  Water Quality Improvement Plan

WQOs  Water Quality Objectives

WRP  water resource plan

WSAA  Water Services Association of Australia

WTMA  Wet Tropics Management Authority

WTO  World Tourism Organization

WWTP  Wastewater Treatment Plant

xylene  an aromatic hydrocarbon emitted into the 
atmosphere through combustion of organic matter such 
as wood, coal, and petroleum products. Motor vehicle 
emissions are the predominant source of xylenes in the 
urban air environment.

zostera  genus of widely distributed seagrass found 
on sandy substrates or in estuaries, commonly called 
eelgrass.
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lead, 87

nitrogen dioxide, 87, 88, 89

ozone, 46, 87

photochemical smog, 47, 75–8

sulfur dioxide, ix, 87, 88, 89

air pollution, 46, 47

air quality, ix, x, 47, 79, 87–90, 311, 313

Air Quality Standards, 76

air toxics, 83–6

importance, 83

indicators and summary of status, 83

key  ndings, 83

pressure and condition, 84–5

response, 86

Air Toxics NEPM, xi, 83, 84

airborne particles, 79–80

algae species discovery, Queensland, 254

algal blooms, 207, 209, 212–13, 280, 281, 282

alien plant species, 254

ant eradication programs, 268

aquaculture, 190–1, 200–1

environmental risks, 199

management and controls, 204

aquarium trade, 281

aquatic weeds, 276, 278–9

artesian bore water, 175–9

aquifer recharge, 178

cultural and environmental values, 177

demand, 177–8

extent of the resource, 176

indicators and summary of status, 175

key  ndings, 175

pressure trends, 177

socioeconomic values, 176

strategic management plan, 178

sustainability initiative, 179

uncontrolled bores, 178

water resource plan, 178

see also Great Artesian Basin

Asian tiger mosquito, 267

assessing the condition of Queensland’s heritage, 363–9

importance, 364

indicators and summary of status, 363

key  ndings, 363

pressure and condition, 364–8

response, 367
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atmosphere, ix–xi, 45–90

composition, 46

contributing factors, x

issues and indicators, 7

policy response, x–xi

status, ix

see also climate change; greenhouse gas emissions

AussieGRASS pasture cover assessment, 135–6, 137–8

Australian Bush Heritage Fund, 382

Australian Council of National Trusts, 366, 367

Australian Dryland Salinity Assessment, 98

Australian Emergency Marine Pest Plan, 280, 283

Australian Heritage Council, 349, 372

Australian lung  sh, 161

Australian Maritime Safety Authority, 202

Australian Pest Animal Strategy, xxi, 267–8, 279

Australian Weeds Strategy, xxi, 273

Australian Wildlife Conservancy, 382

Australian Wind Energy Association, 367

B
‘Back on Track’, xx, 258

ballast water, dumping of, xxi, 280, 281, 282, 283

barramundi, 199, 276

Be Active Queensland campaign, 313

beef cattle, 22, 133, 134, 139

bellyache bush, 270, 279

benzene, atmospheric, 84, 85

bioaccumulated pollutants, 211–12

Biodiesel Industry Action Plan, 60

biodiversity, xix–xx, 237–60

coastal zone, 186, 220–4

commercial exploitation, 221, 222

contributing factors, xix–xx

de  nition, 238

government control of exploitation, 223–4

habitat protection, 239, 240–50

issues and indicators, 13

policy response, xx

species protection, 239, 251–60

status, xix

biodiversity conservation and management, 239

Biodiversity Planning Assessments (BPAs), 247–8

biodiversity values, assessing and mapping, 247–8

biofouling, xxi, 280, 281, 282, 283

biological control, weeds, 274

bioregions, 21

Biosecurity Queensland, 262

BluePrint for the Bush, xii, 118, 268, 273

boating, 311

Brisbane Air Quality Strategy, 82

building approvals, 296

burning, 80, 81, 241, 246

buses

reduced pollution from, 314

reducing emissions from, 314

bush  res

and particle pollution, 79, 80

and visibility reduction, 81

business, sustainability survey, 37

busway network, 313

C
cabomba, 276

cane toads, xix, 264, 265

carbon dioxide levels, 27, 29, 49, 55, 56

carbon monoxide, 87, 88, 89

Caribbean tubeworm, 282

carp, 275, 277, 279

cars see motor vehicles

catchments, 186

Great Barrier Reef, 102, 113–16, 145

cat’s claw creeper, 274

cattle, 22, 133, 134, 139

Central Queensland Regional Water Supply Strategy 
(CQRWSS), 169–70

central west Groundwater Management Area, subartesian 
water levels, 173

cetaceans, stranding and mortality, 199

chemical contaminants

bioaccumulation, 211–12

former industrial land, 93, 124–6

marine environment, 196–7, 202, 216–17

chemicals in the environment, xxiii, 286, 331–6

importance, 331–2

indicators and summary of status, 331

key  ndings, 331

policy response, 335–6

pressure and condition, 332–5

Chilean needle grass, 272
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chloro  uorocarbons (CFCs), 55, 63, 66, 69, 72

clean coal technology, 60

climate, 21–2, 50–5

evaporative demand, 55

rainfall, 21–2, 51–4

temperature, 55

climate change, xv, 46, 48

and coastal zone, xvii, 186

government strategy, 48

importance for Queensland, 49–50

indicators and summary of status, 48

interaction with ozone depletion, 71–2

international and national responses, 58–9

IPCC Fourth Assessment Report, 27–8, 59, 225, 226, 234

overview, 49

Queensland responses, 39, 59–60

responses to, 58–60, 235

scenarios and impacts, 50

and sea level rise, 226

Stern Review, 27, 226, 227, 230, 234, 235

and storm surges, 227

and sustainability, 39

and weeds, 271

see also greenhouse gas emissions

Climate Change Plan of Action, 59

climate variability, 22

and land degradation, xii

managing, 49

and pasture production, 128

climate variables

and current drought, 130–1, 132

trends, 130

ClimateSmart 2050, viii, x, xvii, xxiv, 39, 48, 49, 59–60

ClimateSmart Adaptation Action Plan 2007–12, x, 39, 48, 
49, 60

coal deposits, 23

coastal discharges, 214–15

coastal habitats, 186, 220–4

extent and diversity, 148

indicators and summary of status, 220

key  ndings, 230

marine habitat disturbance, 220, 221–2, 223

policy response, 223

terrestrial habitat disturbance, 221, 222, 223

coastal management, Indigenous involvement, 187

coastal management plans, regional, 154

coastal protection, 375

Coastal Protection and Management Act 1995, xviii, xxvi, 
187, 223, 375, 390, 392

amendments, 425–6

appeals, 431

assessment of effectiveness, 405–9

assessment of ef  ciency, 409–10

description of the tools, 415–16

outline of the Act, 405

state of the environment reporting, 2, 3

coastal resource use and development, 186, 188–205

aquaculture, 190–1, 199–200, 204

 shing, hunting and collecting, 190, 198–9, 202–3

importance, 189

indicators and summary of status, 189

key  ndings, 188

maritime industry, 190, 195–7, 202

resource extraction, 190, 197–8, 202

tourism and recreation, 190, 194–5, 201–2

urban development, 189, 191–4, 200–1

coastal variability and physical processes, 186, 225–36

coastal water quality, xvi, xvii, 186, 210–19

algal blooms, 212–14

bioaccumulated pollutants, 211–12

coastal discharges, 214–15

exceedences of water quality guidelines, 217–18

importance, 211

indicators and summary of status, 211

key  ndings, 210

marine pollution incidents, 216–17

policy response, 219

wastewater treatment, 215–16

coastal zone, xvi–xviii, 185–236

and climate change, xvii, 186

contributing factors, xvi–xvii

de  nition, 186

integrative management, 187

issues and indicators, 12–13

policy response, xvii–xviii

status, xvi

coastline, 21, 186

commercial  sheries, 190, 198–9, 202–3, 224

commercial waste, 328
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community awareness and support for cultural and natural 
heritage, 380–8

environmental community groups, 382–3

heritage professionals and training, 384–5

historical community groups, 381

importance, 381

indicators and summary of status, 381

Indigenous communities, 382

key  ndings, 380

pressures, 381

publications and resources, 385–6

visiting heritage places, 383–4

Community Renewal, 342

conservation reserves see reserve system

contaminated land, 93, 124–6

economic and environmental concerns, 125

indicators and summary of status, 124

key  ndings, 124

mining sites, 125, 126

policy response, 126

professional liability concerns, 126

Site Management Plans, 126

technical guidance, 126

urban renewal areas, 125–6

use of third party reviewer system, 126

coral bleaching, 29, 221

Council for the Australian Federation, Declaration on 
Climate Change, 59

Council of Australian Governments, Climate Change Plan of 
Action, 59

criteria pollutants, 87–90

importance, 87–8

indicators and summary of status, 87

key  ndings, 87

pressure and condition, 88–9

response, 89–90

cropping, 22

crown-of-thorns star  sh, 282

crude oil, 23

cultivation

and water erosion, 101

and wind erosion, 104

cultural heritage, xxv–xxvi, 21, 349, 353, 358, 360

de  nition, 346

Endangered Places List, 365–6

heritage professionals and training, 384–5

Indigenous Australians, xxvi, 354–7, 360, 366, 368, 
373–4, 376, 386

information, 385

local government funding, 378

local government historical heritage surveys, 360

national funding, 372–3

national survey of condition of historical heritage 
places, 365

pressures on management, 371

publications, 385–6

state funding, 376

in state government agencies, 377–8

state legislation and management, 373–4

statewide historical cultural heritage survey, 360, 386

tropical cyclone Larry audit, 368

visitor numbers, 383–4

Cultural Heritage Information Management System 
(CHIMS), xxvi, 353, 360

Cultural Heritage Management Plans (CHMP), 355, 356, 374

cultural impacts, marine pest plants and animals, 281

Cultural Record (Landscapes Queensland and Queensland 
Estate) Act 1987, 354

cultural values, artesian bore water, 177

cycads, xix, 257, 259

Cycle Network Program, xi

cycling, increasing use of, xi, xxiv, 77

cyclones, 227, 229–32, 235

D
Declaration on Climate Change, 59

declared  sh habitat areas, xvii, xviii, 149

declared indigenous protected areas, xxvi

declared pest animals, xxi, 265, 266

dioxins, 211–12, 336

Disaster Management Act 2003, 109

distance to work, 310

domestic waste, 328

DPSIR Framework, 5

drainage divisions, 146
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drought, xiv, xxii, 22, 46, 99, 127, 143, 321

and climate variables, 130–1, 132

de  nition, 128

and grazing animal pressure, 134

and pasture production, 128–9

drought status, 167

dryland salinity, xi, 96, 98

dugongs, xvii

stranding and mortality, 199

dust storms, 79, 81

dwelling density, 295–6

E
east coast otter trawl  shery, xix, 198, 221

ecoBiz program, 38, 42–4

eco-ef  cient houses, 42

ecological footprint, 31–2

analysis of commodities, 33, 36

‘big hitters’, 33

by consumption category, 32

differences between urban and rural consumption 
impacts, 33

spatial variation within Queensland and Brisbane, 33, 
34–5, 36

ecologically sustainable forest management, 375

economic activity, xxii, 286, 300–7

distribution, 301–2, 303–4

indicators and summary of status, 300

key  ndings, 300

policy response, 305–7

economic growth, 301, 303

and energy use, 316

government support for, 305

economic impacts

freshwater pest plants and animals, 276

marine pest plants and animals, 281

terrestrial pest animals, 264

terrestrial pest plants, 270

Ecosystem Based Fisheries Management, 203

ecosystem health monitoring program, 164

ecosystem services, value of, 302

education

aquatic pest species, 279

marine pest species, 283

pest animal prevention and control, 268

strategies for a knowledge economy, 306

weeds awareness and action, 274

El Niño/Southern Oscillation (ENSO), 21, 49, 51, 128, 225, 
230, 235

electric ants, 265, 268

electrical conductivity, river waters, 158, 159–60

employment, 286, 300–7

by industry, 301, 303, 304

indicators and summary of status, 300

key  ndings, 300

see also unemployment

Endangered Places List, 365–6, 367

Endangered Places Program, 367

endangered regional ecosystems, 252–3, 255, 258

endangered species, 161, 252, 253, 255, 258

recovery plans, 253, 257–8

energy consumption, xxii

by fuel source, 317

by sector, 316–17

reducing, xxiv

total, 317

energy ef  ciency measures, 319

Energy Ef  ciency Program, 319

energy resources, 23

energy use, 23, 286, 315–19

consuming less energy for the same outcomes, 319

economic growth pressure, 316

importance, 316

indicators and summary of status, 315

key  ndings, 315

policy response, xxiv, 318–19

population growth pressure, 316

producing energy from less greenhouse gas-intensive 
sources, xxiv, 318–19

renewable and low emission energy target, 318

enhanced greenhouse effect, 55–8

environmental chemicals see chemicals in the environment

environmental community groups, 382–3

environmental impacts

freshwater pest plants and animals, 275

marine pest plants and animals, 280

terrestrial pest animals, 264

terrestrial pest plants, 270

environmental indicators, 5–6

environmental legislation see legislation

environmental management, 23

and state of the environment reporting in Queensland, 3

Environmental Management Register (EMR), 125
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Environmental Protection Act 1994, xiii, xxvi, 2, 86, 120, 
121, 126, 390, 392

amendments, 417–20

assessment of effectiveness, 394

air environment, 394–6

land environment, 399–401

water environment, 396–9

assessment of ef  ciency, 401–4

environmental strategies and tools, 412–14

outline of the Act, 393

prosecutions, 427–30

restraint orders, 430–1

state of the environment reporting, 2, 3

Environmental Protection Agency, 120, 211, 258, 329, 350, 
368, 386

Environmental Protection (Air) Policy 1997, x, 80, 89

amendments, 421

Environmental Protection and Biodiversity Conservation Act 
1999 (Cwlth), 204, 257, 372

Environmental Protection (Interim Waste) Regulation 1996, 
amendments, 424

Environmental Protection (Noise) Policy 1997, 
amendments, 421

Environmental Protection Regulation 1998, amendments, 
423–4

Environmental Protection (Waste Management) Policy 
2000, xxiv

amendments, 421

Environmental Protection (Waste Management) Regulation 
2000, xxiv, 329

amendments, 424

Environmental Protection (Water) Policy 1997, xv, 165

amendments, 421

environmental quality, xxiii, 337, 338, 339, 341

environmental values

artesian bore water, 177

subartesian groundwater systems, 172

waterways, 154

erosion

gully, 101

sheet, 101

soil, xi, xiii, 101–2, 109

water, 99–102

wind, 103–5

essential habitat, 258

estuarine habitat, extent and diversity, 148

evaporative demand, 55

historical changes, 55

executive summary, vii–xxvi

exotic birds, 265, 266, 267

exotic marine species, 281

exotic pest animals, xx, 23, 265–7

exotic pest  sh, 275, 276, 277

management strategy, xxi, 279

rivers, 161

exotic terrestrial vertebrates, 265, 266

extinct regional ecosystems, 252–3

extinct species, 252, 253, 255, 258

F
Facility Emissions Data (FED), 332

Far North Queensland 2010 Regional Planning Project, 200

feral cats, xix, 264

feral goats, xix, 134

feral pigs, xix, 264, 268, 282

 re ants, 265, 268

 re regimes, 241, 246, 249

see also burning

 sh

endangered, 161

exotic pest, xxi, 161, 275, 276, 277

native, xiv, xv, 161, 164

 sh diseases, 207, 276

 sh habitat areas, 221

 sh kills, 207

 sh stocks, 198, 203

monitoring, 224

 sheries

commercial, 190, 198–9, 202–3, 224

declared  sh habitat areas, xvii, xviii, 149

management, 202–3

recreational, 190, 199, 203, 224

status, 222

Fisheries Act 1994, xvii, xviii, 149, 202, 221, 223

Fisheries Regulation 1995, xvii, xviii, 221, 223

 shing, xvii, 23, 190, 198–9, 202–3

forest management, 374, 375

forests, 22

formaldehyde, atmospheric, 84, 85

foxes, xix, 264, 282

Fraser Island Great Walk, 386

freight movements, xxii, 310
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freshwater  sh, 161

exotic, 161, 275, 276, 277, 279

native  sh strategy, 164

restoration of  sh passages, 164

freshwater pest plants and animals, xx, 262, 275–9

economic impacts, 276

environmental impacts, xxi, 275

indicators and summary of status, 275

introduction of invasive species, 276

key  ndings, 275

obstacles to control, 276–7

pest animals, 277

pest plants, 278

research and education, 279

social impacts, 276

strategies and projects, 279

fuel-burning chemical emissions, 332, 335

FutureCane program, xii

G
Garden WaterWise rebate scheme, 170, 324

Geothermal Exploration Act 2004 (Qld), 121

giant African snail, 265

giant sensitive tree, 270

global assessments, 26–8

global emissions trading, 29

global warming, 49–50

glossary 435–48

goats, xix, 134

gold  sh, 276, 277

grazing, 22, 127

and pasture utilisation, 133–4

and water erosion, 101

and wind erosion, 103

grazing pressure, and pasture production, 134

Great Artesian Basin, 142, 175–9

aquifer recharge, 178

bores rehabilitation, xv

water resource plan, 178–9

Great Artesian Basin Strategic Management Plan, 178

Great Artesian Basin Sustainability Initiative (GABSI), 175, 
184

Great Barrier Reef, 29

coral bleaching, 221

Representative Areas Program, 221

tourism, 190, 194, 201–2

Great Barrier Reef Catchment

Modelling Project, 102

nutrient discharge into, 113–16

Great Barrier Reef Marine Park (Aquaculture) Regulations 
2000, 204

Great Barrier Reef Marine Park Authority, 201, 221

sustainable tourism initiative, 202

Great Barrier Reef Marine Park Zoning Plan 2003, 201

Great Barrier Reef Water Quality Protection Plan, xviii, 145, 
153, 163–4, 187, 223, 372

Great Barrier Reef World Heritage Area, 190, 371–2

Great Sandy Marine Park, 374

Great Walks of Queensland, xxvi, 386

green waste, 328, 329

greenhouse gas concentrations, 56–7

greenhouse gas emissions, ix, 46, 48, 49, 311

by sectors, 57–8

indicators and summary of status, 48

Kyoto Protocol, 58–9

Queensland, 57–8

reducing by producing energy from less intensive 
sources, xxiv, 318–19

reduction through stopping broadscale land clearing, x, 
xx, 60, 399

greenhouse gases, 49, 55, 72

Greening Australia, 383

groundwater, xiv, 142, 143

artesian bore pressure, 175–9

and base  ow salinity, 98

condition and trend, 172–3

depth to in irrigation areas, 96

environmental values, 172

extraction, 157, 182

Great Artesian Basin, 175–9, 184

resource protection, 172

salinity, 95, 96, 98, 183

socioeconomic values, 172

subartesian groundwater levels, 171–4

sustainable use, 174

Groundwater Management Areas

declared subartesian areas, 173–4

management regimes, 174

subartesian water levels, 172–3
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groundwater quality, 180–4

condition, 182–3

importance, 181

indicators and summary of status, 180

key drivers, 181

key  ndings, 180

land and water management plans, 183–4

land clearance effects, 182

pressures on, 181–2

responses, 183–4

water resource planning, 184

gully erosion, 101

H
habitat protection, 230, 239, 240–50

area revegetated, 241, 245, 247

essential habitat, 258

 re regimes, 241, 246, 249

indicators and summary of status, 240

key  ndings, 240

native vegetation condition, 234, 241, 247

native vegetation extent, 241, 242–5, 247

policy response, 247–9

terrestrial protected areas, 242, 246, 249–50

halogen source gases, 66–9

halons, 63, 66–7, 69

hazard-reduction burning

and particle pollution, 80

and reduced visibility, 81

hazardous air pollutants see air toxics

health status, xxiii, 340, 342

Healthy Waterways Partnership, xviii

heritage see cultural heritage; international heritage; 
local heritage; national heritage; natural heritage; state 
heritage

heritage professionals and training, 384–5

heritage-registered places, 353

heritage registers, 349, 350–4

Hincksia sordida, 214

historical community groups, 381

historical heritage see cultural heritage; natural heritage

Home WaterWise rebate scheme, 170, 324

household numbers and size, 286, 295

housing affordability, xxiii, 341–2

Housing Affordability Strategy, xxiii, 341–2

housing demand, 338, 339, 341

human settlements, xxii–xxiv, 23, 286–344

chemicals in the environment, 286

contributing factors, xxiii

economic activity and employment, 286, 300–7

energy use, 286, 315–19

issues and indicators, 15–16

liveability, 286, 337–44

policy response, xxiii–xxiv

population and settlement patterns, 286, 288–99

solid waste management, 286, 327–30

status, xxii–xxiii

travel and transport, 286, 308–14

urban metabolism and industrial ecology, 286–7

urban water use, 286, 320–6

hydrochloro  uorocarbons (HCFCs), 67, 69, 72

hymenachne, 276, 278

I
Indigenous communities

cultural heritage, xxv, xxvi, 354–7, 360, 366, 368, 373–4, 
376, 386

harvesting of marine species, 190

health status, xxiii, 340, 342

involvement in coastal management, 187

protected areas, xxvi

support for cultural heritage, 382

Indigenous Cultural Heritage Radio Project, 386

individual wellbeing, xxiii, 337, 339, 340, 342–3

industrial ecology, 287

industrial land contamination, 93, 124–6

industrial waste, 328

industry, sustainability survey, 37

inland waters and wetlands, xiv–xv, 141–84

artesian bore pressure, 175–9

condition of rivers, 155–65

contributing factors, xiv–xv

extent and condition of wetland systems, 144–54

groundwater quality, 180–4

issues and indicators, 10–11

policy response, xv

status, xiv

subartesian groundwater levels, 171–4

surface water quantity, 166–70

innovation, 306–7

Integrated Development Assessment System (IDAS), 258, 
364, 373

Integrated Planning Act 1997, xiii, xxiii, 109, 299, 364, 373
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Intergovernmental Panel on Climate Change (IPCC)

fourth assessment report, 27–8, 59, 63, 225, 226, 234

ozone report, 63

international heritage, 348–9

management, 371–2

introduced species, impact on biodiversity, 253

invasive freshwater  sh, 161, 275, 276, 277

invasive garden plants, 271, 276

invasive marine pests, 280, 281, 282

invasive plants and animals, xx–xxi, 261–84

contributing factors, xxi

freshwater plants and animals, 262, 275–9

issues and indicators, 14

marine plants and animals, 262, 280–3

policy response, xxi

status, xx

terrestrial animals, 262, 263–8

terrestrial plants, 262, 269–74

irrigation, 172

irrigation salinity, 96

K
kangaroos, 134, 267

knowledge economy, 306

knowledge of Queensland’s heritage, 347–62

importance, 348

indicators and summary of status, 348

key  ndings, 347

pressure and condition, 349–59

response, 360–1

Koala Conservation Plan, xx, xxvi, 375

koalas, 255–6, 259

Kyoto Protocol, 58–9, 72

L
lacustrine wetlands, 142, 150

conceptual model, 151

indicators and monitoring, 151

Lake Eyre Basin rivers assessment, 164

land clearing, xi, 22

affect on groundwater quality, 182

affect on river conditions, 157

ending broadscale clearing to reduce greenhouse 
emissions, x, xx, 39, 60

impacts on plants and animals, 252

and native vegetation loss, xix, 241, 242, 244–5

policy response, 247

land degradation issues, xi, xii, 92–3

localised issues, 93

Land Protection (Pest and Stock Route Management) Act 
2002 (Qld), xxi, 265, 273

land resources, 21, 22, 91–140

contributing factors affecting degradation, xii

issues and indicators, 8–10

legislative changes, 93

policy responses, xii–xiii

status, xi–xii

land use changes, 92

affection on river conditions, 157

coastal zone, 192–4

state legislative responses to pressures from, 201

land use pressures, and wind erosion, 103–4

land and water management plans (LWMPs), 163, 183–4

landscape function change assessment, 136–8

landscape modi  cation, 92

landscape regions, 21

landslips, 93, 106–9

lantana, 270, 272, 274

lead, 87, 88

leasehold land, xii–xiii, xx, 118

legislation, xxvi, 390–434

Coastal Protection and Management Act 1995, xviii, 187, 
223, 375, 390, 392, 405–10, 415–16, 425–6

Environmental Protection Act 1994, xiii, 390, 392, 
393–404, 412–14, 417–20

key  ndings, 392

in Queensland, 391

see also speci  c acts, eg. Aboriginal Cultural Heritage 
Act 2003

lichen species discovery, Queensland, 254

life expectancy, xxiii, 340
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liveability, xxiii, 286, 337–44

environmental quality, 337, 338, 339, 341

importance, 338–9

indicators and summary of status, 338

individual wellbeing, 337, 339, 340, 342–3

key  ndings, 337

neighbourhood amenity, 337, 338, 339, 341–2

policy response, 341–3

pressure and condition, 339–41

livestock numbers, 133, 134, 139

Living Planet Reports, 27

local government, guidelines targeting concerns of, 432–3

local government planning, 299

local heritage, 358–9

surveys, 360

locust plagues, 265, 267

loggerhead turtle, xix, 256, 259

low emission technology projects, 319

Lyngbya majuscula, 207, 213–14, 280, 281, 282

M
Mabi forest, 259

macroinvertebrates, river systems, 161

macropod numbers, 134

marine habitat, extent and diversity, 148

marine habitat disturbance, 220, 221–2

policy response, 223

marine parks, protection, 374

Marine Parks Act 2004, 374

marine pest plants and animals, xx, 262, 280–3

algal blooms, 282

aquarium trade, 281

ballast water and biofouling from shipping, xxi, 281–2, 283

cultural and social impacts, 281

economic impacts, 281

education and research, 283

environmental impacts, 280

indicators and summary of status, 280

introduced species, 282

key  ndings, 280

naturally occurring organisms, 282

strategies and programs, 283

marine pollution incidents, 196–7, 202, 216–17

marine protection, 375

maritime industry, 190, 195–7

environmental protection measures, 202

mass movement, 93, 106–9

importance, 108

indicators and summary of status, 106

key  ndings, 106

legislative responses, 109

pressures in  uencing, 108–9

prevention, 109

melanomas, 70–1

mesquite, 270, 272

metal deposits, 23

metering project, water use, 169

methane, 55, 57

methyl bromide, 66–7, 69

Millenium Ecosystem Assessment, 26–7

mineral resources, 23

mineral sand mining, 190, 197–8, 202

mining disturbance, xi, xii, 93, 119–23

Abandoned Mine Lands Program, xiii, 120, 123

condition and trends, 121

importance, 120

indicators and summary of status, 120

industry response, 122–3

key  ndings, 119

pressures, 121

regulatory response, 121–2

and rehabilitation, xii

mining sites

contaminated land, 125

contaminated land remediation, 126

Mitchell grass condition, case study, 135

Montreal Protocol on Substances that Deplete the Ozone 
Layer, 67, 72–3

mortality and strandings, marine species, 199

mother of millions, 271

motor vehicles

air quality and greenhouse gases, 311, 313

availability, 309

improving emissions performance of, 77

reducing emissions, 77

as source of air toxic emissions, 86

use, xxii, 310

Mount Isa Mines Limited Agreement Act 1985, ix

Mount Isa Mines Limited Panel Assessment Study, 89

mouse plagues, 264, 267

Mulligan River Nature Refuge, 43, 44, 382

Murray-Darling Basin, 164, 183
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N
National Action Plan for Salinity and Water Quality 

(NAPSWQ), xv, 94, 98, 162, 183, 247

National Cooperative Approach to Integrated Coastal Zone 
Management, 187

National Dioxins Program, 336

National Environment Protection (Assessment of Site 
Contamination) Measures, 126

National Environment Protection Council (NEPC)

air toxics measure, xi, 83, 84

ambient air quality standards, ix, x, 80, 87, 88, 89

National Framework for Chemical Environmental 
Management, 336

National Framework for Energy Ef  ciency (NFEE), xxiv, 319

national heritage, 349

funding and management, 372–3

National Heritage List, 349, 372

National Heritage Trust, xii, xviii, 109, 162, 183, 247, 361

National Introduced Marine Pest Information System 
(NIMPIS), 282

National Landcare programs, xii, 95, 118, 247

National Pollutant Inventory (NPI), xi, 332, 336

National System for the Prevention and Management of 
Marine Pest Incursions, 283

National Weeds Strategy, 272, 273

nationally important wetlands, 349

native  sh, xiv, 161

strategy, xv, 164

native locusts, 265

Native Title rights, 187

native vegetation, 21, 22

condition, xix, 241, 245, 247

extent, xix, 241, 242–5, 247

loss, xix, 241, 242, 244–5

revegetation, 241, 245

natural and cultural heritage, xxv–xxvi, 345–88

assessing the condition of Queensland’s heritage, 
363–9

community awareness and support, 380–8

contributing factors, xxv

issues and indicators, 17–19

knowledge of Queensland’s heritage, 346–62

policy response, xxv–xxvi

protecting Queensland’s heritage, 370–9

status, xxv

see also cultural heritage; natural heritage

natural gas, 23

natural heritage, xxv–xxvi, 348, 349, 361

de  nition, 346

places, 367

pressures on historical heritage, 364

pressures on management, 371

protected areas, 358, 368

state funding, 377

state legislation and management, 374–5

visitor numbers, 383–4

wind farm impacts on aesthetic heritage values, 367

natural increase (population), 291

Nature Conservation Act 1992, 149, 239, 242, 253, 267, 
358, 374

Nature Conservation (Koala) Conservation Plan 2006 and 
Management Program 2006–2016, xx, 375

Nature Conservation (Wildlife Management) Regulation 
2006 (Qld), 252

nature refuge program, xx, 39, 43, 149, 358, 374

NatureAssist program, xxvi, 375

near-threatened species, 239, 252, 253, 255

neighbourhood amenity, xxiii, 337, 338, 339, 341–2

net migration, 291

nitrogen content, river waters, 158, 159–60

nitrogen dioxide, 87, 88, 89

nitrogen discharge loads, wastewater treatment, 215, 219

nitrogen fertility risk assessment, Great Barrier Reef 
catchments, 113, 114

nitrogen oxides (NO
x
), 75

nitrous oxide, 55, 57

Noise EPP, 421

noise pollution, xxiii, 339

North Australian Pastoral Company Pty Ltd (NAPCO), 
sustainable investment, 43–4

northern Groundwater Management Area, subartesian 
water levels, 172–3

northern hairy-nosed wombat, xix, 255, 259

nutrient discharge, xi

into coastal waters, 215, 216, 219

into Great Barrier Reef lagoon, 113

O
of-concern regional ecosystems, 252–3, 255, 258

Of  ce of Climate Change, establishment, x, 60

oil spills, 196–7, 202, 216–17

On-road Vehicle Emissions Random Testing (OVERT), 313

organic chemical emissions, 332, 334
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organic waste, 328, 329

Our Heritage at Risk, 367

overabundant native species, xx, 267

ozone, 46, 63, 64, 87

ozone depleting substances, 66–9

ozone depletion, 46–7, 62–73

and increased intensity of UV radiation, 69–70

interaction with climate change, 71–2

international and national responses, 72–3

ozone hole, 64–5

ozone layer, ix, 63, 64–6

ozone monitoring, 75, 76

Ozone Protection and Synthetic Greenhouse Gas 
Management Act 1989 (Cwlth), x, 63, 73

P
palustrine wetlands, 142, 150

conceptual model, 151

condition and monitoring, 151

parkinsonia, 270, 272, 274

parks and forests, protection, 374, 375

parthenium weed, 270, 272

particle monitoring stations, 80

particle pollution, 79–86

importance, 79

indicators and summary of status, 79

key  ndings, 79

PM
2.5

 particles, 81

PM
10

 particles, 81, 87

pressure and condition, 80–2

and reduced visibility, 79, 81–2

response, 82

sources, 79, 80

pasture condition, 134–5

AussieGRASS assessment, 135–6, 137–8

pasture growth simulation, 131–2

pasture production and condition, 127–40

and climate variability, 128

conclusion, 138

and grazing pressure, 134

importance, 128

indicators and summary of status, 127

key  ndings, 127

pressure and condition, 128–35

response, 135–8

year-by-year drought sequence, 128–9

pasture utilisation, 133–4

per  uorocarbons, 72

pest animal strategies, 267–8

pest animals

freshwater, xx, xxi, 262, 275–9

marine, xx, 262, 280–3

terrestrial, xix, xx, 262, 263–8, 282

pest management, obstacles to, 265

pest plants

freshwater, xx, xxi, 262, 275–9

marine, 262, 280–3

terrestrial, xix, xx, 262, 269–74, 282

see also weeds

Petroleum and Gas (Production and Safety) Act 2004 (Qld), 
121

Petroleum and Other Legislation Amendment Act 2004, 121

petroleum products, shipping of, 196–7

phosphorus content, river waters, 158, 159–60

phosphorus discharge loads, wastewater treatment, 215, 
219

phosphorus fertility risk assessment, Great Barrier Reef 
catchments, 113, 115

photochemical oxidants measured as ozone see ozone

photochemical smog, ix, x, 47, 75–8

importance, 75

indictors and summary of status, 75

key  ndings, 75

pressure and condition, 76

response, 77–8

sources, 76

physical activity in communities, 313

physical processes and coastal variability, 186, 225–36

indicators and summary of status, 225

key  ndings, 225

response, 235

sea level rise, 226–7, 228, 234

storm surges, 227–9, 235

tropical cyclone activity, 229–32, 235

wave climate, 232–4, 235

physico-chemical water quality, rivers, 158–9

plague species, 264, 265, 267

planning, xxiii, 109, 200, 297–9, 364, 373

tourism, 201

water resources, 173, 184, 324–5

plant species discovery, Queensland, 254
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pollutants

air toxics, 83–6

bioaccumulated, 211–12

criteria, 87–90

particle, 79–82

transport, 314

pollution

air, 46, 47

marine, 196–7, 202, 216–17

noise, xxiii, 339

particle, 79–86

water, 311, 314

polycyclic aromatic hydrocarbons, atmospheric, 84

pond apple, 277, 282

population ageing, xxiii, 292

population distribution, regional, 292, 293

population growth, xxii, 23, 290–1

by Local Government Area, 292–4

coastal zone, 191–2

and energy use, 316

and housing demand, 338, 339

natural increase and net migration, 291

on to acid sulfate soils, 208

and urban water use, 323

and vegetation clearance on sloping ground, 109

population growth rate, 23, 290

population and settlement patterns, 286, 288–99

impact on travel, 310

importance, 289–90

indicators and summary of status, 289

key  ndings, 288–9

policy response, 297–9

port of Brisbane, 196

port management and operation, 190, 195–6

environmental management, 202

potassium fertility risk assessment, Great Barrier Reef 
catchments, 113, 116

prawn farms, 199

presumed extinct species, xix, 252, 253, 259

prickly acacia, 270, 271, 272

prohibited pets, 265

Proserpine rock-wallaby, 259

protected areas, xx, xxvi, 358, 368, 374

protecting Queensland’s heritage, 370–9

importance, 371

indicators and summary of status, 371

key  ndings, 370

pressures and condition, 371–8

response, 379

public transport, xi, xxiv, 312–13

increasing use of, 77

pollution reduction, 314

regional centres, 313

Q
Queensland Acid Sulfate Soils Investigation Team 

(QASSIT), 209

Queensland Acid Sulfate Soils Management Advisory 
Committee (QASSMAC), 209

Queensland Climate Change Centre of Excellence, xv

Queensland Climate Change Fund, xxiv, 59

Queensland Connections seminar series, 386

Queensland Cycle Strategy, xi

Queensland Ecotourism Plan (QEP), 201

Queensland Environmentally Sustainable Schools 
Initiative, 49

Queensland Ethanol Industry Action Plan 2005–07, 39

Queensland Future Growth Fund, 60

Queensland Gas Scheme, 318

Queensland Government Climate Change Summit, 60

Queensland Greenhouse Strategy 2004, 39

Queensland Heritage Act 1992, 350, 373

Queensland Heritage Council, 364–5, 367, 376

Queensland Heritage Register, xxv, 350–4, 360

places, 364–5

Queensland Heritage Trails Network, 383

Queensland Housing Affordability Strategy, xxiii, 341–2

Queensland in pro  le, 21–4

Queensland Parks and Wildlife Service, 201, 242

Queensland Pest Animal Strategy, xxi, 267

Queensland Renewable Energy Fund, 59

Queensland Sustainable Energy Innovation Fund, 39

showcase examples, 40–2

Queensland Tourism Strategy, xvii, 201

Queensland Transport, 312, 313
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Queensland Trust for Nature, 382

Queensland Waste Management Strategy, xxiv

Queensland Water Commission, 324

Queensland Water Plan, viii, 324

Queensland Water Recycling Strategy, 163, 170

Queensland Weeds Strategy, xxi, 273

Queensland Wetlands Programme, 152, 164, 361, 368

R
rabbits, 134

rainfall, 21–2, 51–4

in coastal Queensland, 51–4

and pasture production, 128–9

recent rainfall in historical context, 51, 53

trends, 54

rainfall de  ciencies, 51, 53

see also drought

rainfall variability, 128

Ramsar wetlands, 145, 149, 348

rangeland condition assessment, 135, 136

rare species, xix, 239, 252, 253, 255

recovery plans, endangered and vulnerable species, 253, 
257–8, 259

recreation

coastal zone, 190, 194

and quality-of-life, 342

recreational boating, 311

recreational  shing, 190, 199, 203, 224

recreational vessels, 197

recycling, 327, 328, 330

water, 163, 170, 323

red-eared slider turtles, xx, 262, 276, 277

Reef Water Quality Protection Plan (Reef Plan), xviii, 145, 
153, 163–4, 187, 223, 372

Regional Coastal Management Plans, xvii, 154, 187, 200

regional development, impact on groundwater quality, 182

regional ecosystem mapping of wetland extent and 
changes, 146, 150

regional ecosystems, 242, 245

extinct, endangered and vulnerable, 252–3

Regional Industrial Ecology model, 287

regional Natural Resource Management bodies, xii, 102, 
105, 267

regional planning, 297–8

regional population distribution, 292, 293

regional water supply strategies, 169–70

regionalisations, 20

Register of the National Estate, 349

remnant vegetation, 242–4

by bioregion, 246

clearing, 242, 244

as essential habitat, 258

Renewable Energy Fund, 59

renewable energy projects, 318

Renewable and Low Emission Energy Target (RLEET), xxiv, 318

research and innovation, 306–7

reserve system, xix, xx, 242, 246, 249–50

reservoir mixer, high-ef  ciency, 40–1

residential density, 295–6

resource extraction, coastal zone, 190, 197–8, 202

Resource Operation Plans (ROPs), xv, 162, 168

revegetation, 241, 245

riparian condition, 158

riverine conditions, xv, 155–65

changes to natural  ow regime, 157

ecosystem health monitoring program, 164

importance, 156–7

indicators and summary of status, 156

key drivers, 157

key  ndings, 155

land use and land clearing effects, 157

land and water management plans, 163

macroinvertebrate distribution, 161

physico-chemical water quality, 158–60

response, 162–5

riparian condition, 158

stream and estuary assessment program, 162

stream  ow, 168

sustainable rivers audit, 164

water abstraction, 157

water resource plans, 162

wild rivers, 163

road network, xxii, 310

increasing ef  ciency of, 78

Rotterdam Convention on the Prior Informed Consent 
Procedure (PIC) for Certain Hazardous Chemicals and 
Pesticides in International Trade, 335

rubber vine, 270, 272, 274

rural industry expansion, on to acid sulfate soils, 208

Rural Water Use Ef  ciency Initiative (RWUEI), xv, 98, 168–9, 174
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S
SALA Homes, 42–3

salinity, xi, 94–9

areas of land affected, 95

base  ow, 98

causes, 95

dryland, xi, 96, 98

groundwater, 95, 96, 98, 183

importance, 95

indicators and summary of status, 94

irrigation, 96

key  ndings, 94

Landcare approaches, 95, 247

location and extent, 96, 97

National Action Plan activities, 94, 98, 162, 183, 247

response, 98

surface water, 162

value of assets affected, 95

sand mining, 190, 197–8, 202

scalding, 101

schools, sustainable, 49

sea level rise, 29, 226–7, 228, 234

seagrasses, xviii, 222

sediment runoff, 222

sewage management, 311, 314

sheep, 22, 133, 134, 139

sheet erosion, 101

shipping, xvi, 190, 195, 197

biofouling and dumping of ballast water, xxi, 280, 
281–2, 283

contaminants from, 197

environmental legislative and regulatory controls, 202

oil spill risks, 196

petroleum products, 196–7

Siam weed, 274

silica sand, 190, 197

Site Management Plans, for contaminated sites, 126

skin cancers, 63, 70–1

sloping ground, and mass movement, 109

Smart State Strategy 2005–2015, xxiii, 305

smog see photochemical smog

social impacts

freshwater pest plants and animals, 276

marine pest plants and animals, 281

terrestrial pest animals, 264

terrestrial pest plants, 270

socioeconomic values

artesian bore water, 176

subartesian groundwater systems, 172

socioeconomically disadvantaged, 340, 341

soil acidi  cation, xi, 110–11

soil compaction, xi, xii, 117–18

importance, 117

indicators and summary of status, 117

key  ndings, 117

pressure and condition, 118

response, 118

Soil Condition Hazard Mapping project, xiii, 102

soil erosion, xi, xiii, 101–2, 109

soil fertility, 112–16

importance, 112

indicators and summary of status, 112

key  ndings, 112

pressure and condition, 113

response, 113

solar re  ectors, antire  ection coatings, 41–2

solid waste

generation, xxii–xxiii, xxiv, 328

importance, 327–8

indicators and summary of status, 327

key  ndings, 327

management, xxiv, 286, 328–30

recycling and reuse, 327, 328, 330

safe disposal, 329–30

South-east Groundwater Management Area, subartesian 
water levels, 173

South East Queensland, urban water use, 321–3

South East Queensland Infrastructure Plan and Program, xi

South East Queensland Regional Air Quality Strategy, xi, 82

South East Queensland Regional Plan 2005–26, viii, xxiii, 
xxiv, 38, 77, 93, 109, 187, 200, 297, 310, 312, 323, 324, 
341

South East Queensland Regional Water Supply Strategy 
(SEQRWSS), 324

South East Queensland Water Accounting framework, 325

South-west Groundwater Management Area, subartesian 
water levels, 173

Southeast Queensland state of region sustainability 
indicators – baseline review 2006, 38

Southern Oscillation Index (SOI), 128, 230–2, 235

Southport Steam Laundry, 43
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species protection, 239, 251–60

‘Back on Track’ framework, 258

essential habitat, 258

extinct, endangered and vulnerable (of concern) 
regional ecosystems, 252–3, 255, 258

importance, 252–3

indicators and summary of status, 251

key  ndings, 251

policy response, 258–9

populations of selected species, 253, 255–7, 259

presumed extinct, endangered, vulnerable, near-
threatened and rare species, 252, 253–5

recovery plans, 253, 257–8, 259

State Coastal Management Plan, xvii, 200, 223

state of the environment reporting in Queensland, 2

aims, 3

components, 4

DPSIR framework, 5

environmental indicators, 5–6

and environmental management, 3

environmental themes, 4

future directions, 6

regional perspective, 6

report preparation, 6

statutory requirements, 2–3

state heritage, 350–3

legislation and management, 373–5

State Infrastructure Plan, xxiii

State Planning Policies, xxiii, 297

State Rural Leasehold Land Strategy, xii–xiii, xx, 118

statewide historical cultural heritage survey, 360, 386

Statewide Landcover and Trees Study (SLATS), 242

Stern Review of the Economics of Climate Change, 27, 29, 
226, 227, 230, 234, 235

Stockholm Convention on Persistent Organic Pollutants 
(POPs), 335

storm surges, 227–9, 235

strandings and mortality, marine species, 199

stratospheric ozone depletion, 46–7, 62–74

importance, 63

indicators and summary of status, 62

international response, 72–3

key  ndings, 62

national response, 73

pressure and condition, 64–72

principal steps, 68

stream and estuary assessment program, 162

stream  ow, 168

subartesian groundwater levels, 171–4

condition and trend by GMA, 172–3

declared subartesian areas, 173–4

indicators and summary of status, 171

key  ndings, 171

management regimes, 174

resource protection, 172

socioeconomic values, 172

water resource planning, 173

sugarcane burning

and particle pollution, 80

and visibility reduction, 81

sugarcane industry, sustainability and adjustment, xii

sulfur dioxide, ix, 87, 88, 89

surface water, 143

surface water quantity, 166–70

current initiatives, 167

home and garden waterwise rebates, 170

importance, 167

indicators and summary of status, 166

key  ndings, 166

metering program, 169

pressure and condition, 167–8

regional water supply strategies, 169–70

rural water use ef  ciency initiative, 168–9

stream  ow, 168

water resource planning, 168

water taken, 167

water used by sector, 167

sustainability, viii, 25–44

business survey  ndings, 37

and climate change, 39

contributing factors, viii

ecological footprint, 31–6

global assessments, 26–8

impacts, 31

implications for Queensland’s future, 29

importance, 30–1

indicators and summary of status, viii, 30

issues and indicators, 7

key  ndings, 30

policy response, viii, 38–44

pressure and condition, 31–7

showcase examples, 40–4

sustainability reporting by organisations, 37

sustainable development initiatives, 305–6

Sustainable Housing Code, 319

sustainable housing program, 38

Sustainable Industries Awards, 38
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sustainable rivers audit, 164

sustainable tourism, xvii, 212

T
temperature, 55

historical temperature changes, 55, 56

terrestrial habitat disturbance, coastal zone, 221, 222, 223

terrestrial pest animals, xix, xx, 262, 263–8

declared pest animals, xxi, 265, 266

economic impacts, 264

environmental impacts, 264

impact on marine environment, 282

indicators and summary of status, 263

invasive animals, 265

key  ndings, 263

obstacles to pest management, 265

overabundant native species, xx, 267

pathways of introduction, 264–5

pest animal strategies, 267–8

plague species, 267

policy response, 267–8

research and education, 268

social impacts, 264

tramp ant eradication, 268

terrestrial pest plants, xix, xx, 262, 269–74

biological control, 274

climate change effects, 271

economic impacts, 270

education programs, 274

environmental impacts, 270

impact on marine environment, 282

indicators and summary of status, 269

key  ndings, 269

legislation, 273–4

and plants of value, 271

social impacts, 270

spread through transport, 271

strategies, 273

terrestrial protected areas, 242, 246, 249–50

threatened species, xix, 239, 252, 259

tilapia, xix, 275, 277

toluene, atmospheric, 84, 85

Torres Strait Islander Cultural Heritage Act 2003, xxv, 354, 
366, 373–4, 382

total energy consumption, 317

tourism

coastal zone, 190, 194–5

Great Barrier Reef, 190, 194, 201–2

planning, development and management, 201

sustainable, xvii

Tourism Queensland, 201

toxic metal emissions, 332–3

traf  c congestion, reducing, 78

Translink Network Plan, xi, 312

transport, 286, 308–14

as cause of criteria pollutants, 88

community trends, 309

emissions research, 314

freight movements, xxii, xxiv, 310

greenhouse gas emissions, 311

importance, 309–10

indicators and summary of status, 308

integrating infrastructure, planning and policy, 312

and photochemical smog, 76

policy response, xxiii–xxiv, 312–14

reducing demand for, 77

and weed spread, 271

travel, 286, 308–14

average distance to work, 310

average speed and road congestion, 310

car availability, 309

distance travelled by passenger vehicles, 309

importance, 309–10

increasing travel and vehicle use, xxii, 310–11

indicators and summary of status, 308

key  ndings, 308

mode share, 309

patterns, 311

rethinking travel needs and impacts, 309

and settlement patterns, 310

TravelSmart campaigns, 313

tributyltin (TBT), 280

Trichodesmium blooms, 214

tropical cyclone Larry audit, historical heritage place 
damage, 368

tropical cyclones, 21, 229–32

and storm surges, 227

turbidity, river waters, 158, 159–60

turtles, xvii, xix, 256, 259

stranding and mortality, 199



State of the Environment Queensland 2007466

U
ultraviolet radiation, ix, 46, 63

impact on human health and the environment, 69–71

uncontrolled bores, 178

unemployment, xxiii, 304–5

United Nations Framework Convention on Climate Change, 
27, 58

University of Queensland, 41–2

urban development, 23

coastal zone, 189, 191–4, 200–1

impact on groundwater quality, 182

and land use change since 1999, 192–4

and population change, 191–2

and water erosion, 101

urban metabolism and industrial ecology, 286–7

urban renewal areas, contaminated land, 125–6

urban water use, 286, 320–6

future requirements, 325

importance, 321

indicators and summary of status, 321

key  ndings, 320

planning, 324

and population growth, 323

Queensland, 321

SEQ, 321–3

strategy implementation, 324–5

UV Index, 71

V
vegetation clearing see land clearing

vegetation communities, 21

Vegetation Management Act 1999, x, xii, xviii, xx, 57, 60, 
98, 149, 154, 223, 238, 239, 240, 242, 247, 258, 375

visibility reduction

causes, 81

and particle pollution, 79, 81–2

volatile organic compounds (VOCs), 75, 76

vulnerable regional ecosystems, 244, 252–3, 255, 258

vulnerable species, 161, 252, 253, 255, 259

recovery plans, 253, 257–8

W
walking, xxiv, 77

walking tracks, 386

waste management see solid waste management

Waste Management EPP, 421

wastewater treatment, xviii

coastal areas, 215–16, 219

nitrogen and phosphorus discharge loads, 215, 219

Water Act 2000, xxiv, 173, 324

Water Engineering and Research Solutions (WEARS), 40–1

Water EPP, 165, 421

water erosion, 99–102

and cultivation, 101

grazing effects, 101

importance, 100

indicators and summary of status, 100

key  ndings, 99

pressure and condition, 100–1

prevention strategies, 102

regional NRM plans and programs, 102

response, 101–2

Soil Condition Hazard Mapping project, 102

and urban development, 101

water hyacinth, 276, 278

water planning, 168, 173, 324–5

water pollution, 311, 314

water quality, 22

coastal, xvii, 186, 187, 210–19

exceedences of marine and estuarine guidelines, 
217–18

Great Barrier Reef lagoon, xviii, 145, 153, 187, 219, 372

objectives, 154

water recycling/reuse, 163, 170, 323

Water Resource Plans, xv, 162, 168

Great Artesian Basin, 178–9

groundwater quality, 184

subartesian groundwater, 173

water resources, 22

see also groundwater; surface water quantity

water supply security, SEQ, 38

water supply strategies, regional, 169–70
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water use, 157, 167

by sector, 167

metering program, 169

rural, ef  ciency initiative, 168–9

urban, 286, 320–6

water vapour, 55

waterway environmental values, 154

wave climate, 232–4, 235

Weed Warriors, 274

Weedbusters, 274

weeds, xix, 270, 271–2, 276

aquatic, 276, 278–9

biological control, 274

impact on marine environment, 282

legislation, 273

strategies, xxi, 273

woody, 104

Weeds of National Signi  cance, xx, xxi, 271, 272, 279, 282

Western Corridor Water Recycling Project, 324

Wet Tropics Great Walk, 386

wetland systems, extent and condition, 144–54

importance, 145

indicators and summary of status, 145

key  ndings, 144–5

pressure and condition, xiv–xv, 146–50

responses, 150–4

wetlands, xiv, 21, 22, 142, 143, 348, 349, 361, 368

de  nition, 142

extent and diversity, 146–8, 150

Great Barrier Reef catchment, 145

lacustrine and palustrine, 142, 150, 151

Queensland Wetlands Programme, 152, 164, 361, 368

regional ecosystem mapping, 146, 150

response to management and protection, 152–4

signi  cant, extent, 149–50

whales, 199

wild dogs, xix, 264, 268

wild rivers, 163

Wild Rivers Act 2005, xv, 153, 163

wind erosion, xi, 103–5

conditions and trends, 104

importance, 103

indicators and summary of status, 103

key  ndings, 103

land use pressures, 103–4

response, 105

wind farms, siting and visual impacts, 367

woodlands, 22

woody weeds, 104

World Heritage Areas, 348

funding and management, xxv, 371–2

tourism, 190

walking tracks, 386

X
xylene, atmospheric, 84, 85

Y
yellow chat, 259

yellow crazy ant, 265, 268

Z
zinc concentrate spill, 197


