Land Resources

Dryland Salinity
Trends
• Extent of dryland salinity in South Australia:
STABLE NOW but INCREASING in the
long term.

Goal
• To protect land resources from salinisation,
minimising the area of land affected by dryland
salinity beyond the current 326,000 hectares;
• To protect the quality of River Murray water,
keeping salinity at or below the guideline level of
800 Electrical Conductivity1 (EC) units for drinking
water at Morgan 95% of the time;
• To protect our natural environment and biodiversity
resources, keeping salinity impacts to current
levels or, where possible, reducing them;
• To protect our economic resource base, developing
productive uses for irreversibly saline land and water.
South Australian Dryland Salinity Strategy
(Government of South Australia, 2001)

What are the issues?
Salt is a natural feature of the Australian landscape.
Until European settlement this salt remained deep in
the soil, below the root zone of native vegetation. This
deep-rooted native vegetation tended to use most of
the rainfall that it received; little rainfall percolated
down to the underlying groundwater.
However, since settlement, large areas of native
vegetation have been cleared for agriculture and
replaced with shallow-rooted annual crops and
pastures which have significantly disrupted the natural
balance. Shallow-rooted crops and pastures do not use
as much rainfall, so excess rainfall tends to seep down
through the soil profile.

This excess water is recharging the underlying
groundwater systems at a much faster rate than was
occurring under natural conditions and consequently
groundwater levels are rising. When they rise to
within a metre or two of the ground surface, the
water is lost by evaporation, leaving the salt behind to
degrade the landscape.
While in the short term the extent of dryland
salinity in South Australia is relatively stable, the
processes set in train many years ago as a
consequence of vegetation clearance mean that we are
likely to see further increases in the area affected,
particularly in the regions adjacent to the River Murray.
It is predicted that without on-ground action, such as
revegetation and drainage to intercept rising
groundwater, groundwater will slowly drain towards the
River, significantly increasing its salinity in the future.
Besides environmental impacts such as land and
habitat degradation, dryland salinity has significant
economic and social implications as well. This
includes the high costs associated with lost
agricultural production, salt damage to roads and
buildings, and the accompanying impact this can
have on rural communities.
The off-site impact associated with dryland
salinity, the high costs of its management and long
time frame to see results make dryland salinity a
challenging resource management issue for
Government and landholders alike. Dryland salinity is a
problem that can not be fully solved; this must be
recognised and proactive action taken to at least slow

4
Samphire and sea barley grass
indicating inland dryland salinity

1

Electrical Conductivity units are a common measure of
salinity in the River Murray. EC units are not equivalent to
other measures of salinity such as milligrams per litre or
parts per million. To convert a measure of salinity
expressed in EC units to milligrams per litre or parts per
million (ppm) the EC measure must be multiplied by a
factor of 1.82. For example, 800 EC units is equal to 1456
ppm or 1456 milligrams per litre.
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KEY FACTS
• The area of land affected by
dryland salinity in South
Australia will increase 30% by
2020 and as much as 60% by
2050 unless significant action
is taken.
• Important natural ecosystems
are increasingly under threat
from rising saline groundwater.

Land Resources
Findings
Making progress
The inception of the Natural Heritage Trust (NHT) has resulted in a more regionalised and strategic approach to
dryland salinity. Salinity planning and management is now relatively well advanced in the Murray-Darling
Basin. The Upper South East drainage scheme represents an integrated approach to salinity management.
South Australia was the first jurisdiction to strike a bilateral agreement with the Commonwealth to
implement the National Action Plan (NAP) for Salinity and Water Quality. This will build on and extend work
already undertaken through the NHT. The South Australian Dryland Salinity Strategy will provide an important
action-oriented document that will underpin and guide our efforts to deal with the issue.
Considerable progress has been made in identifying and mapping the areas affected by dryland salinity,
providing quality information upon which to base management actions.

Attention required

Area affected by dryland salinity

While the extent of dryland salinity has temporarily stabilised (most likely due to a series of dry years) in the
long term the extent of dryland salinity is predicted to increase by 60% in 50 years’ time, unless significant
on-ground action such as drainage is undertaken.
Dryland salinity is affecting water quality, natural ecosystems and biodiversity, and is causing land and
wetland degradation in key areas around the State, including several conservation parks. Regional economic
and social consequences are also significant.
Over the next few decades groundwater levels in the areas adjacent to the River Murray (Murray Mallee)
are predicted to rise due to the consequences of historical land management practices. Without on-ground
intervention, this will increase salinity in the River Murray, making Adelaide’s water supplies too salty to drink
40% of the time on an annual basis by 2050.
Water ‘leakage’ from annual crops and pastures is the major cause of dryland salinity problems. While
market forces continue to favour these agricultural systems, salinity will persist and increase.

What more should we be doing?
The Environment Protection Authority recommends that:
4.1 Ongoing and adequate funding and technical support for coordinated on-ground works, beyond the
lifespan of the National Action Plan and Natural Heritage Trust, is provided. This should include provision
for long term monitoring and evaluation.
4.2 The needs of regional dryland salinity planning and investment projects and current agronomic,
hydrological and biological programs are extended and maintained.
4.3 There is more investment in research, by both the public and private sectors, that will lead to the
development of technologies that will provide profitable and sustainable options for living with salt and
managing salt affected land.
4.4 Research and development by the public and private sectors is extended to investigate new farming,
forestry and land use systems that are commercially viable and will reduce recharge, particularly in lower
rainfall areas (250–450 millimetres) such as the Murray Mallee.

the rate of dryland salinity and reduce the
environmental, economic and social consequences.
See also chapters on Soil Erosion and Acidity;
Water Quality; and Land Use.

What is the current situation?
CONDITION INDICATOR: Area of land
affected by dryland salinity

Environmental indicators
CONDITION INDICATOR
• Area of land affected by dryland salinity
(reported on in the State of the Environment
Report 1998)
Reports on the area currently affected by
dryland salinity.
PRESSURE INDICATOR
• Area threatened by dryland salinity
(reported on in the State of the Environment
Report 1998)
Identifies the area at risk from dryland salinity.
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Dryland salinity occurs to some extent in all the major
agricultural districts of the State, and is one of the
most significant forms of land degradation.
Current estimates (NLWRA, 2001) put the area of
South Australia affected by dryland salinity at
approximately 326,000 hectares. While this estimate
appears large it is, in fact, only 2.2% of the total
agricultural area of the State. Dryland salinity is
therefore probably not as significant a problem in South
Australia as it is in some of the other States, notably
Victoria and Western Australia. The estimate of 326,000
hectares is considerably less than reported in the State
of the Environment Report 1998 (391,900 hectares) due
to the increased accuracy of mapping techniques.

DRYLAND SALINITY

The Upper South East is the most significantly
affected region in South Australia (Map 4.1). It is
estimated that around 250,000 hectares are currently
affected by dryland salinity in the Upper South East,
more than twice the area affected across the rest of
the State (Figure 4.1). The nature of the region’s
underlying groundwater and geological systems and
naturally low-lying land combined with historic
broadscale native vegetation clearance have
contributed to this situation.

occur along the Coorong District Coastal Plain, with a
72% increase in area affected by 2050, and the Upper
South East, with a 63% increase in area affected by
2050 (Figure 4.2).

Figure 4.1: Regional estimates of current
areas affected by dryland salinity – 2000
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Current estimates indicate that if no further action is
taken, a total of 521,000 hectares of land will be
affected by dryland salinity in South Australia (Table
4.1) before a natural balance is reached – a legacy of
past vegetation clearance and agricultural
development. This is expected to occur by 2050 and
will represent a 60% increase over current levels.
Without intervention, such as drainage, the
greatest increases in dryland salinity are predicted to
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PRESSURE INDICATOR: Area
threatened by dryland salinity
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What is likely to happen in the future?
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Some of the environmental, social and economic effects
associated with dryland salinity are listed below to
illustrate the broader implications for sustainability.
Impact on biodiversity. Salinity is directly contributing
towards species extinctions and a decline in
ecosystem health, and is a critical issue for biodiversity
in Australia.
In South Australia, low-lying remnant native
vegetation, seasonal watercourses and wetlands are all
potentially at risk from rising groundwater (Table 4.2).
Several significant National Parks and Wildlife
Reserves have been identified as having a high
potential for biodiversity degradation (Table 4.3). These
support areas native vegetation that is of high
conservation value and include Messent and Gum
Lagoon Conservation Parks in the Upper South East
and Murray’s Lagoon on Kangaroo Island.
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What impact will increasing dryland
salinity have?
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SOURCE: BARNETT, 2000

Figure 4.2: Regional estimates of
current and predicted areas affected
by dryland salinity – 2000, 2020 & 2050
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Table 4.1: Estimates of areas at risk from rising groundwater by 2020 and 2050
2000

2020

% increase from 2000

2050

% increase from 2000

250,500

324,000

29

409,500

63

Coorong Coastal Plain

19,800

29,600

50

34,000

72

Eyre Peninsula

20,400

24,000

18

27,000

32

5600

6500

16

8000

43

Mid North

14,800

18,000

22

21,000

42

Yorke Peninsula

13,900

17,500

26

20,000

44

1200

1400

16

1500

25

326,000

421,000

30

521,000

60

Total

200
150
100
50

Source: NLWRA, 2001
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Table 4.2: Summary of threats to biodiversity in the agricultural regions of South Australia

2050
SOURCE: BARNETT, 2000

Impact

Current

2020

2050

Remnant vegetation (hectares)

18,000

22,000

25,000

160

190

210

45,000

52,000

57,000

4

4

4

Rivers ephemeral (kilometres)
Wetlands (hectares)
Wetlands of National Significance
Source: Barnett, 2000

Table 4.3: Significant habitat affected by dryland salinity
Region

Habitat

Conservation Parks

Upper South East

Seasonal wetlands, watercourses

Messent and Gum Lagoon

Coorong District

Tea-tree shrublands, native grasslands

Lower Eyre Peninsula

Native vegetation, seasonal swamps

Hincks and Bascombe Well

Kangaroo Island

Sedgeland, tea-tree ecosystems

Murray’s Lagoon

Source: Barnett, 2000
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Map 4.1: The estimated area affected by dryland salinity in South Australia – 2000
Note: Primary salinity refers to areas thought to have been saline before European settlement; secondary salinity refers to areas that have
been salinised due to shallow groundwater.
SOURCE: DWLBC
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Fairview drain near Woolumpool in the
Upper South East of South Australia
Photo: Rural Solutions SA
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Impact on rural communities. Rural communities are
most at risk from dryland salinity. Landowners who
have dryland salinity problems can face economic
losses and, in the most severe cases, some properties
may ultimately become non-viable.
By 2050 it is expected that, without further
action, rising groundwater will have a particularly
significant impact on the townships and environs of
Tintinara and Coomandook, including infrastructure
and land degradation.
Impact on drinking water. Predicted increases in the
salinity of River Murray water, which will affect
Adelaide’s drinking water supplies, are likely to cost
the community an extra $7 million per year by 2050
(Table 4.4).
Losses in agricultural production. The loss in
agricultural production as a direct result of dryland
salinity has been estimated to be $26.1 million (Table
4.4). It should be noted, however, that this represents
only between one and two per cent of the State-wide
gross margin from production on all agricultural land.
This loss is predicted to increase to $42 million by
2050 (Barnett, 2000).
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These production losses may occur as a result of
reduced productivity, the need to switch to less
profitable enterprises, or, in severe cases, the inability
to continue farming a particular area.
Damage to infrastructure. Dryland salinity can also
cause damage to built infrastructure such as roads,
railway lines and buildings (Table 4.4). Maintenance
costs are increased and the capital value of assets is
reduced. Railways, vehicles, plant and machinery
operating in damp, saline conditions can be damaged
prematurely by rusting and corrosion. The life
expectancy of sealed roads is reduced and unsealed
roads require maintenance more often.

What are we doing about it?
Dryland salinity is a priority issue for both Government
and the community and will be one of several key
issues addressed on a regional basis via the National
Action Plan for Salinity and Water Quality and
regional Natural Resource Management (NRM)
groups. To address the issue effectively and for the
long term will require a significant funding

DRYLAND SALINITY

Table 4.4: Interim total costs of dryland salinity ($ million/year) in South Australia

KEY FACTS

Impacts

2000

2020

2050

Losses in agricultural production

26.1

34.0

42.0

Road and rail maintenance

17.1

23.5

30.5

1.2

1.4

1.9

0

3.1

7.0

44.4

62.0

81.4

Building maintenance
Costs of increase in River Murray salinity
Total cost
Source: Barnett, 2000; Barnett et. al., 2002

commitment by the State Government beyond the
current lifespan of the NAP and NHT.
One of the Government’s major strategic
initiatives is the South Australian Dryland Salinity
Strategy, developed in 2001. While it is too early to
judge the effectiveness of the Strategy, its focus is
on-ground action, monitoring and, importantly,
reporting on progress. The Strategy places a strong
emphasis on a partnership approach between
Government, industry and the community, via regional
NRM groups.
The Upper South East Dryland Salinity and
Flood Management Program was initiated in the
early 1990s in an effort to address some of the worst
dryland salinity problems in the State and nation. To
date, the South Australian Government, in partnership
with the Commonwealth and local communities, has
invested in on-ground works including:
• construction of over 255 kilometres of drainage
channels;
• fencing of 6560 hectares of remnant native
vegetation;
• revegetation of 1250 hectares;
• protection of 2650 hectares of wetlands via the
Wetlands Waterlink project;
• establishment of salt tolerant pasture on more than
60% of salt-affected land.
In order to finalise the Program, activities over
the last couple of years have included seeking
environmental approval of a Notice of Intent for stage

3 (the central catchment), passage of the Upper
South East Dryland Salinity and Flood
Management Act 2002, and recent endorsement
of an additional funding package. The Act provides
the legal framework necessary to allow the
construction of around 410 kilometres of additional
drains. Further action involves improved protection
and conservation of native vegetation and integrated
wetland management.
There continues to be considerable effort and
commitment on behalf of community groups to
address local dryland salinity concerns. The Coorong
and Districts Local Action Planning Group has led
the implementation of significant on-ground works to
increase rainfall utilisation and reduce salinity threats.
Their approach has become a national model for local
community groups. Similar projects are emerging in
other parts of the State (see Case Study).
South Australia is also at the forefront of research
and development initiatives in dryland salinity. As
part of the NAP, a $1.5 million airborne geophysics
survey was completed in January 2002. The survey
will provide information on the extent of salt-affected
soil up to 100 metres below the surface in key regions
of the State (Riverland, South East and Mid North).
This will be used to help determine which areas of the
State should be targeted for remedial action.
For more information on programs and
initiatives see the State of the Environment 2003
Supplementary Report.

• It is predicted that, without
intervention, Adelaide’s water
will be too salty to drink two
days out of five by 2050.
• Current estimated costs
associated with dryland
salinity are $44 million –
predicted to increase to
$81 million by 2050 if action
is not taken.

Digging Fairview Drain
Photo: Rural Solutions SA

CASE STUDY – Tungkillo Landcare Group
In 1998 the Tungkillo Landcare Group established a project to rehabilitate land that was significantly affected
by dryland salinity. The local community was involved in on-ground actions to intercept saline groundwater,
primarily through revegetating affected areas. This whole-of-community involvement was one of the key
components that ensured the success of the project.
The original aim of the project was to revegetate 120 hectares of degraded, salt affected land. At the end
of the project in 2002, 132 hectares of native vegetation had been successfully established. A network of
sites to monitor groundwater levels has also been established and tests will be conducted on an ongoing
basis to assess the status of groundwater levels.

The Tungkillo Landcare site before
(1989) and after (2002) revegetation
to intercept groundwater recharge
Photos: Bruce Munday
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Further information
Cooperative Research Centre for Plant-Based
Management of Dryland Salinity
www1.crcsalinity.com/index.asp
National Land and Water Resources Audit
www.nlwra.gov.au/atlas
Salt Control SA
www.saltcontrolsa.com
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Land Use
Trends
• Residential land use: INCREASING in semiurban regions with resulting pressures on
biodiversity, water resources and
agricultural land.
• Change from relatively low intensity land
use (such as grazing) to higher intensity
uses (such as viticulture and plantation
forestry): INCREASING in some regions.
• Awareness and acknowledgement of site
contamination: INCREASING, since the
State of the Environment Report 1998 there
have been significant advances in our
knowledge and understanding of site
contamination.

Goal
Land use decision-making processes and land use
allocations at all levels of Government meet the overall
goal of ecologically sustainable development and are
based on a consideration of all land values and uses,
while avoiding fragmentation, duplication, conflict and
unnecessary delays.
National Strategy for Ecological Sustainable
Development, 1992

What are the issues?
The major land uses in South Australia are livestock
grazing on native pastures (46% of the State1),
conservation and natural environments (42% of the
State), and dryland agriculture, which includes the
growing of crops and the grazing of livestock on
modified pastures (10% of the State). Land use in
areas closer to towns and settlements is generally
more intensive, involving greater modification to the
natural environment. Generally, the more intensive
the land use, the greater the potential impact on
the environment.
If a particular land use is not compatible with the
nature of the land – its soils, water and vegetation –
and if ongoing management of the land does not take
into consideration these factors in the long term,
significant environmental, social and economic
problems can occur.
While at the State level land use tends to remain
relatively stable due to the limitations imposed by
rainfall and soil type, at the smaller, regional scale land
use can show distinctive changes over time. Some
land use changes can have a potentially significant
impact on the environment, especially if it involves a
change from a relatively low intensity use to a higher
intensity use, or one involving a more sensitive use

(although not all changes in land use impact
detrimentally on the environment).
Over the last decade for example, the area
occupied by vineyards in South Australia has grown
considerably, increasing by 150% between 1994 and
2002. The area of commercial plantation forestry is
also set to increase, particularly in the lower South
East and the Mount Lofty Ranges. If managed
inappropriately, these land uses can place greater
pressure on water resources, biodiversity and soils in
comparison, say, to grazing, a land use which these
activities often replace. Similarly, increasing residential
development in the Mount Lofty Ranges is placing
additional pressure on the environmentally sensitive
Mount Lofty Ranges Watershed and replacing some of
our most highly productive agricultural land, which
provides great economic benefit to the State (albeit
town growth in the Mount Lofty Ranges Watershed at
least is restricted by urban containment boundaries).
Problems can also occur if new land uses are not
compatible with past land uses. Building houses on
land that was once used for industrial purposes, such
as a foundry or tannery for example, can lead to
problems associated with soil and water pollution and
have implications for human health and well being.
The use of agricultural pesticides can also cause site
contamination on a broader, more diffuse scale. Our
low level of pesticide application rates by world
standards means that this is not likely to be generally a
significant problem in Australia or South Australia,
however, we currently do not have enough information
on pesticide types in use, where the use is occurring
or at what application rates to be certain.
See also chapters on Soil Erosion and Acidity;
Population and Urban Form; Water Quality;
Dryland Salinity; and Health of the Marine and
Coastal Environment.

Piccadilly Valley
Photo: Kym Nicolson

1

Land use cover has not yet been estimated for the whole
State (see Map 4.2). These figures reflect values based on
the current mapping coverage.
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Findings
Making progress
A Planning Strategy for Adelaide’s outer metropolitan areas is being developed. The Planning Strategy for this
area – the Inner Region Planning Strategy (encompassing Fleurieu Peninsula, Barossa, Central Hills, Northern
Adelaide Plains) – will place priority on protecting the Mount Lofty Ranges Watershed, protecting biodiversity
corridors and productive rural land, and minimising conflicts between land use and the environment.
The Planning Strategy for Metropolitan Adelaide introduces the concept of an ‘urban containment
boundary’ which aims to protect viable agricultural land and clearly divide residential land from rural land uses.
The Planning Strategy for the Inner Region will also include the concept of ‘urban containment boundaries’ for
some rural towns.
Since the development of the National Environment Protection (Assessment of Site Contamination)
Measure in 1999 we now have a nationally consistent approach to assessing site contamination. This and other
initiatives have influenced the manner in which the Environment Protection Authority records and reports on
issues associated with site contamination.
There is an increasing awareness of environmental issues in the wine, forestry, mining, dairy and other
industries and many are developing Environmental Management Systems. This is resulting in improved land
management practices.
A Code of Practice for the use of pesticides in South Australia is to be released in 2003/04. This will
be linked with the Environment Protection (Water Quality) Policy which will ensure compliance with
regulatory requirements.
The State Government’s plan for rehabilitation of the lower Murray irrigated dairy pastures should see an
improvement in land management practices for this region.

Attention required
Current planning and development controls do not routinely take into account the cumulative impact of land
use change on natural resources at regional or catchment levels.
The Mount Lofty Ranges are undergoing rapid urbanisation, which is leading to concerns about the
sustainability of the region’s natural resources and the potential loss of valuable, highly productive agricultural
land. The introduction of urban containment boundaries should go some way to addressing this issue.
Site contamination continues to cause environmental and human health concerns. Recent contamination
issues (such as at Birkenhead and the Port Stanvac Oil Refinery) have placed a high priority on amending
current legislation to ensure that site contamination is adequately addressed and managed in South Australia.

What more should we be doing?
The Environment Protection Authority recommends that:
4.5 A legislative and policy framework is developed that integrates natural resource management with the
land use planning system. This should include the incorporation of land capability and suitability
assessments into planning and development controls at all levels, and consider the cumulative impact of
land use change.
4.6 The environmental impact assessment process and its administration is reviewed as a matter of priority.
4.7 If a development proposal involves a significant change in land use this should trigger a strategic
assessment of that development proposal in relation to its potential environmental, social and
economic impacts.
4.8 All proposed major developments in the Mount Lofty Ranges Watershed that have the potential to
cause significant environmental harm should be subject to an environmental risk assessment before
receiving approval.
4.9 High priority is given for legislative reform to ensure that site contamination is adequately recognised,
considered and addressed.

Environmental indicators
CONDITION INDICATOR
• Current land use in South Australia
(reported on in the State of the Environment
Report 1998)
This provides an indication of current land uses
and a baseline against which to assess change
over time.
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PRESSURE INDICATORS
• Land use change (reported on in the State
of the Environment Report 1998)
Land use change is a direct measure of potential
pressure on the environment.
• Site contamination (reported on in the State
of the Environment Report 1998)
Site contamination provides an indication of
potential pressure on water, soil, biodiversity
and human health.

LAND USE

Map 4.2: Major land use across South Australia
Based on Australian Land Use and Management (ALUM) version 4 Classifications
SOURCE: DWLBC

What is the current situation?
CONDITION INDICATOR: Current land
use in South Australia
The State of the Environment Report 1998 indicated
that information on land use was either very old or
incomplete, making it difficult to identify trends. Since
then the Land Use and Management Mapping of
South Australia Program, conducted by the
Department of Water, Land and Biodiversity
Conservation, has developed land use maps for most
agricultural regions2 of the State using a Geographic
Information System. This provides valuable information
to assist in the identification and management of a
wide range of natural resource management issues.
The information can also be used to analyse land
use across the State. Map 4.2 shows major land uses
in South Australia.3 This indicates that land use in
South Australia is dominated by primary production
and conservation/natural environments.

Conservation and natural environments
Of the land that has been mapped, conservation and
natural environments covers around 40,300,801
hectares or 42% of the State. The majority of this land
use occurs in the Far North.
This broad land use category is subject to a
relatively low level of human impact. Specific land
uses include National Parks and Wildlife (NPW)
Reserves, Aboriginal lands (e.g. the Pitjantjatjara

lands), protected landscapes, defence and nature
reserves. National Parks and Wildlife Reserves occupy
around 53% of this broad land use category (see also
chapter on Native Vegetation).
It is important to recognise the conservation of
natural environments as a legitimate land use. Other
land uses can impinge on the effectiveness of
conservation reserves to maintain ecological
processes and conserve biodiversity. In particular,
conservation areas adjacent to agricultural and
residential land uses can be affected by pressure from
weeds, feral animals and farm chemicals. The potential
impact of other land uses on conservation areas is
lowest in the Far North of the State, where such areas
tend to be large and other land uses of relatively low
intensity (see following section).

Production from relatively natural
environments
This broad land use category occupies the largest
proportion of South Australia at around 46%
(43,691,966 hectares) of all land that has been
mapped. Land in this category is generally subject to
relatively low levels of human impact.

2

See the State of the Environment 2003 Supplementary
Report for regional land use maps.
3
At the time of writing land use maps were still being
prepared for a portion of the Murray-Darling Basin and
the region immediately north of Morgan. A land use map
is not available for the metropolitan area.
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The major land use is grazing on native pastures
in the Rangelands region. Sheep grazing dominates
south of the dingo fence and cattle grazing north of the
dingo fence.
Over-stocking and grazing by rabbits in the past
has led to the degradation of vegetation and soil
erosion in many regions. Recovery in some areas is
slow, despite de-stocking due to a series of poor
seasons. The establishment of a detailed lease
assessment program in 1989 under the Pastoral Land
Management and Conservation Act 1989 requires
regular assessments of land condition (including native
vegetation) and estimates of its ability to support
stock. This has helped to improve land management in
the region over the last decade or so (see also chapter
on Native Vegetation).

Production from dryland agriculture
and plantations
Blue Gum plantation
Photo: Forestry SA

Vineyard irrigation
Photo: Arthur Mostead, courtesy
Murray-Darling Basin Commission

This broad land use occupies around 10% of the State
(10,005,366 hectares) and is based on dryland farming
systems, where the majority of native vegetation has
been cleared. Specific land uses include stock grazing,
cropping, plantation forestry and a wide range of
horticultural production. South Australia has 33% of
the nation’s barley growing area and 15% of the
nation’s wheat growing area (ABS, 2003).
Agricultural land uses have significantly changed
Australia’s and South Australia’s landscape. However,
land and crop management practices are improving in
many regions as a consequence of farmer education.
Soil loss associated with agricultural land use in South
Australia for example has reduced considerably over
the last 50 years and continues to decline directly as
the result of better land management practices (see
chapter on Soil Erosion and Acidity).
Forestry plantations occupy around
81,500 hectares of land in South Australia. The
majority of this (82%) occurs in the ‘Green Triangle’
around Mount Gambier. The majority of the rest
occurs in the Mount Lofty Ranges (12%) and in the
Mid North (4.5%). Most forestry plantations in South
Australia consist of softwood (mostly pinus radiata),
however, there is an increasing trend towards the
establishment of hardwood plantations, mostly of
eucalyptus species. This reflects the higher economic
returns from hardwood, which are better suited to
Australian conditions (Hamblin, 2001). Forestry SA
also manages 24,000 hectares of native forest
reserves. These have multiple-use objectives
including recreation and conservation.
There are concerns that growth of the forestry
industry, particularly in the lower South East,
Mount Lofty Ranges and the Middle River catchment
on Kangaroo Island, could have a potential impact
on regional water resources (see PRESSURE
INDICATOR: Production from dryland agriculture
and plantations).
Forestry management practices have improved
significantly over the last 10 years (see What are we
doing about it?).

Irrigated agriculture and plantations
This land use occupies around 0.2% of the State
(222,307 hectares) and consists of irrigated
horticulture, viticulture and pastures. These uses can
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place greater pressures on the environment than less
intensive agricultural uses such as cropping and
grazing. In particular, irrigated crops can place greater
pressures on surface and groundwater resources due
to higher water demand.
There are around 4850 hectares of flood
irrigated dairy pastures along the lower River Murray
stretching approximately 80 kilometres between
Mannum and Wellington. The drainage of irrigation
water from the dairy pastures has been cause for
concern over a number of years, particularly in terms
of implications for water quality in the River Murray.
Monitoring by the EPA indicates that the levels of
faecal bacteria exceed national guidelines for drinking
water and recreational use at Tailem Bend, due largely
to pollution from irrigated dairy pastures (see chapter
on Water Quality). A major program to rehabilitate the
lower Murray dairy pastures was announced by the
State Government in 2003 (see What are we doing
about it?).
The establishment of vines across the State is an
increasing trend, an issue also identified in the State of
the Environment Report 1998. This is largely being
driven by the buoyant wine industry. As an example,
the area planted to vines in the Riverland region
increased by 18% between 1988 and 2001 and, in the
Mount Lofty Ranges, the area occupied by vines
increased by over 100% between 1993 and 1999.
South Australia has 42% of the nation’s grapevines by
area (ABS, 2003). In 2002 this amounted to around
66,456 hectares (www.phylloxera.com.au).
The environmental management of viticulture has
improved significantly over the last few years (see
What are we doing about it?).

Intensive uses
Intensive land uses occupy 1.3% of land in South
Australia. These uses involve high levels of
interference with natural processes and are generally
associated with human settlements. Specific land
uses include urban and rural residential development,
mining, transport and communication, manufacturing
and waste treatment and disposal.
South Australia is a highly urbanised state, with
73% of the population living in Adelaide (ABS, 2003). In
comparison, only 46% of Queenslanders live in
Brisbane because of the more regionalised nature of
settlement in that State.
The Adelaide metropolitan area continues to
spread into the Mount Lofty Ranges. This expansion is
generally (but not always) into areas that were
previously used for grazing, cropping or horticulture.
This is having a number of adverse effects including
the loss of biodiversity, decreasing water quality and
the loss of prime agricultural land. Residential living is
also increasing significantly along the South Australian
coastline as a greater number of people seek a more
relaxing lifestyle in closer proximity to the beach. This
issue is considered in more detail in the chapter on
Health of the Marine and Coastal Environment.
Mining occupies only a very small proportion of
the State. Major products include copper (which has the
highest value of any mined commodity in the State),
gold, iron, gypsum, granite, oil, gas, coal, uranium and
opals. These are all non-renewable resources.
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PRESSURE INDICATOR: Land use
change
Broad land use categories across the State tend to
remain relatively stable over time; however, there are
small-scale changes evident in some regions and for
some particular types of land use that show distinctive
trends. Land use change issues in South Australia for
which there is data available include:
• increasing residential development in the Mount
Lofty Ranges;
• the increase in area planted to grape vines;
• impact of plantation forest land use on
water resources.
The issues associated with these changes in land
use are discussed in more detail in the following sections.

Increasing residential development in
the Mount Lofty Ranges
Previous State of the Environment Reports for
South Australia (1993 and 1998) have highlighted the
expansion of Adelaide into the Mount Lofty Ranges as a
major pressure on rural and semi-rural land uses in the
region. This issue continues to cause concern in 2003.
Analysis of land use in the region in 1993 (Map
4.3) and 1999 (Map 4.4) shows that during this period
there was a 105% increase in rural residential living
from 9029 hectares in 1993 to 18,536 hectares in
1999. During this time there was a decline in the area
occupied by field crops (declined by 61%) and
vegetables (declined by 62%).
The Environment Protection Authority (EPA) has
expressed concerns about the environmental impact
of increasing housing developments in the Mount
Lofty Ranges particularly in the Mount Lofty Ranges
Watershed4.
If all vacant allotments in the region were to be
built upon, it would mean a 25% increase in the
number of houses in this environmentally sensitive
region (Watershed Protection Office pers. comm.).

Figure 4.3: The area of vineyards in
major grape-growing regions of
South Australia – pre–2000 & 2002
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There are concerns that insensitive housing
developments will lead to the further loss of native
vegetation, exacerbation of bushfire risks to housing
and human life, and increasing degradation of
water quality.
A development risk assessment study conducted
by the EPA in early 2003 in the Crafers, Stirling,
Aldgate and Bridgewater area found that 22% of the
350 vacant allotments inspected should not be
developed for housing purposes due to significant site
constraints. These included land close to
watercourses, land covered in native vegetation and
land that is prone to flooding and/or water logging.
Another concern associated with increasing
residential development in the Mount Lofty Ranges is
the encroachment of housing onto land that is ideally
suited to primary production. Currently, Development
Plans do not differentiate rural areas on the basis of
their importance for primary industry.
The region has significant advantages and
opportunities for some agricultural enterprises
including access to reclaimed water, proximity to
labour, markets and freight facilities and, for some
horticultural crops, favourable climatic and soil
conditions not found elsewhere in South Australia. The
further loss of these areas to residential development
potentially represents the loss of a valuable resource
to the State.

Hectares (000’s)

Recent changes in land use and land access
classifications have reduced mining access to some
areas of the State (for example in the Gammon
Ranges National Park). However, this is offset by
South Australia’s early (1988), innovative and largescale progressive refinement of multiple land use as
practiced in the State’s extensive 10,601,000 square
kilometre network of Regional Reserves, which
provide conservation protection to sensitive areas,
while allowing resource exploration and development
under strict management control. The recent
announcement by the Premier of a protective regime
for the Ramsar listed (International Wetland
Convention) Coongie Lakes in the State’s Far North, an
initiative of the conservation movement, the
petroleum industry and the Government, is a clear
indication of the realistic potential for a balanced
approach to both conservation and development in
South Australia.
The impact on the environment associated with
mining has been significantly reduced in recent years.
This has been driven largely from within the industry,
which is now considered one of the most
environmentally aware land users of any sector in
Australia (Hamblin, 2001).

Pre–2000
2002
Note: Riverland includes Renmark, Berri,
Barmera and Waikerie.
SOURCE: PHYLLOXERA & GRAPE INDUSTRY BOARD
OF SOUTH AUSTRALIA (www.phylloxera.com.au)

Irrigated agriculture and plantations
One of the most significant changes in land use over
the past decade has been an increase in the area
occupied by vineyards, often with an associated loss
of grazing or cropping land (although in the Riverland
region vines are replacing citrus and stonefruit crops).
The total area of vineyards in South Australia
increased by 150% between 1994 and 2002, from
26,584 hectares to 66,456 hectares
(www.phylloxera.com.au). South Australia has 40% of
the nation’s vineyard area (ABS, 2003).
Figure 4.3 shows the total area planted to
vineyards in the State’s major established grapegrowing districts before 2000 and in 2002. All areas
have shown growth. The Adelaide Hills shows the
highest rate of growth, with an increase of 38% in the
area planted.
There has also been a significant increase in the
area of grapevines planted in relatively new grape
growing regions. Of all grape-growing areas in the
State, these have shown the highest rate of growth
over recent years. For example, the area of vines in
the Fleurieu Peninsula region (outside of McLaren Vale
and Langhorne Creek) increased by 61% between
2000 and 2002 (from 630 hectares to 1032 hectares)
and the area of vines planted in Wrattonbully on the
Limestone Coast (excluding Padthaway and the
Coonawarra) increased by 70% between 2000 and 2002
(Pylloxera and Grape Industry Board, pers. comm.).
Where viticulture is replacing dryland farming
activities, this development may place strong

4

The Mount Lofty Ranges Watershed is a management
area regulated under the Environment Protection Act 1993
to protect water supplies to metropolitan Adelaide.
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Map 4.3 Land use in the Mount Lofty Ranges – 1993
SOURCE: DWLBC
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Map 4.4: Land use in the Mount Lofty Ranges – 1999
SOURCE: DWLBC

Land Use Classes, 1999
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demands on water in areas that are already developed
to their sustainable limit. These include the Mount
Lofty Ranges and the Clare and Barossa Valleys (see
chapter on Water Use). The development of crops
requiring irrigation will place pressure on existing
sources of water and increase demand for water from
the River Murray unless reclaimed water is utilised.

Production from dryland agriculture
and plantations
Vineyards in the Mount Lofty Ranges
Photo: Kym Nicolson

Plantation forestry can have a significant impact on
regional water resources. Plantation forests intercept
and use more rainfall than traditional agricultural land
uses. Hence a change of land use to plantation
forest can reduce the surface water yield from
catchments, leading to reduced stream flow,
reduced groundwater recharge and the creation of
changes and pressures on water dependent
ecosystems. In addition to the potential
environmental consequences, in areas where the
available water resources are approaching the
allocation limit or are already fully allocated, any
reduction in the availability of water resources may
impact on existing users of that resource.
This situation potentially exists in a number of
regions within South Australia, notably the lower
South East, the Mount Lofty Ranges and Middle River
catchment on Kangaroo Island. An increase in forestry
in some locations in the Mount Lofty Ranges may also
affect some threatened species and ecological
communities, in particular the Swamps of the Fleurieu
Peninsula5, the Mount Lofty Ranges Southern Emu
Wren and the plant species Euphrasia collina ssp.
osbornii (Osborns Eyebright) and Prasophyllum frenchii
(Maroon Leek Orchid).6

The issue of increasing forestry development is
concerning resource managers in other regions
throughout Australia, and policy options for managing
the impact that plantation forestry has on water
resources, as part of the catchment water budget, are
being considered nationally through the Natural
Resources Management Ministerial Council (for
actions in South Australia see What are we doing
about it?).

PRESSURE INDICATOR:
Site contamination
The National Environment Protection (Assessment of
Site Contamination) Measure (1999) defines
contamination as ‘... the condition of land or water
where any chemical substance or waste has been
added at above background level and represents, or
potentially represents, an adverse health or
environmental impact’.
Site contamination is usually associated with
previous land uses that involved the disposal of
chemicals and wastes, or the intensive use of
chemicals. These land uses may occur in urban or rural
areas. The number of sites affected by contamination
in South Australia is largely unknown.
Site contamination went largely unacknowledged
until the 1980s, when regional contamination around
places such as Port Pirie and localised contamination
from former industrial land uses were recognised.
At the same time, contamination was also being
recognised due to urban consolidation and the
transformation of older, inner-city sites, which had
previously been used for industrial purposes, into

CASE STUDY – Examples of site contamination incidents in South Australia
Over the last few years there have been a number of site contamination incidents in South Australia that have
attracted public attention. The following sites are now either fully remediated or are undergoing further
investigation and monitoring.
Northern Islington Railyards
Activities involved with the railyards left a legacy of waste contaminated with asbestos and heavy metal located
next to residential housing. The site has now been fully rehabilitated for use as a community recreation area.
West Lakes
In 2000 investigations by the EPA revealed that 191 properties in the West Lakes development had higher than
normal levels of cadmium present in the soil as a consequence of the dispersal of sewage sludge prior to the
houses being built. The EPA, in collaboration with the Department for Human Services, issued an information
booklet that provided information to residents in affected areas to minimise as far as practical potential
exposure to sludge-affected soils. The Department of Administrative and Information Services, on behalf of the
Government, is continuing to provide assistance to residents in the affected areas with specific measures
aimed at managing this issue.
Birkenhead
In June 2003 concerns were raised over contaminated soil on a former gas storage site, now occupied by
housing trust properties. Tests indicated that the soil contained a range of toxic substances including polycyclic
aromatic hydrocarbons and cyanide. This was mostly below the ground surface. At the time of writing the
residents had been relocated and further investigations and assessments were due to commence.

5
The Swamps of the Fleurieu Peninsula are listed as a critically endangered ecological community under the Environment
Protection and Biodiversity Conservation Act 1999.
6
These species are listed as nationally endangered under the Environment Protection and Biodiversity Conservation Act.
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residential areas. This conversion from industrial to
sensitive uses (such as residential development) is a
major issue associated with site contamination.
The types of activities that can lead to site
contamination include industrial and some commercial
land uses; the disposal of wastes and chemical
substances; accidental spillage of wastes and
chemical substances; leakage during plant operation,
storage or transportation; the spreading of sewage
sludge; and the use of pesticides.
An emerging issue in relation to site
contamination in South Australia relates to the publicly
announced ‘mothballing’ of the Port Stanvac Oil
Refinery. Existing environment protection
legislation is totally inadequate to manage the site
contamination issues known to exist at this site.

Pesticide use
The use of pesticides (including insecticides,
herbicides, fungicides and growth promotants) has
brought us significant benefits in terms of greatly
increased world food security, the control of disease
and the provision of high quality food at a reasonable
price. However, there is increasing awareness of the
impact that pesticide use can have on the
environment and the importance of environmentally
friendly and sustainable agricultural production.
The use of pesticides has the potential to cause
contamination of soil and water on a wider, more
diffuse level than contamination associated with a
specific industry, which tends to be more confined.
On the whole, Australia uses much lower levels of
pesticides than many other countries. This has lead to
the marketing of Australian produce as ‘clean
and green’.
The level of contamination of water and soil
resources via pesticide application in South Australia is
not currently known in detail. Analysis of results from
the EPA’s groundwater monitoring program indicates
that the herbicides atrazine and simazine were
detected in low levels in groundwater samples taken
from the South East in 1999, 2000 and 2001. In 1997
herbicide application associated with forestry
management practices resulted in the contamination
of the Warren, South Para and Barossa reservoirs and
source waters in the Mount Lofty Ranges Watershed.
These herbicides remained at detectable levels in
source waters for around 18 months. Subsequent to
this, forestry management practices were reviewed
and improved.
In 2000 South Australia experienced a major locust
plague. To control the insects, around 505,000 hectares
of land was sprayed with insecticides between
September and December 2000. Follow-up monitoring
indicated that no residual pesticides were found in
water samples collected from the area (EPA, 2001).
There is relatively little understanding of the
behaviour of pesticides in Australian soils. A total of
227 properties in South Australia had livestock that
tested above risk levels for organochlorine chemicals
(i.e. above half the Australian Maximum Residue Limit)
during the organochlorine crisis of the late 1980s.
Now, only 29 properties remain with sources that
pose a possible risk to livestock. All of these properties
have their risk effectively controlled by auditable

Property Residue Management plans conducted by
Primary Industries and Resources South Australia.
Our low level of pesticide use by world standards
is reflected in the level of pesticides detected in food
samples. Of 274,000 food analyses done in the
National Residue Survey during 2000-01, there was
99.97% compliance in grain and horticulture, 99.98%
in meat and 100% in fish samples in terms of ensuring
that any pesticides detected were below allowable
Maximum Residue Limits (AATSE, 2002).

KEY FACTS
• The number of sites affected
by contamination in South
Australia is unknown.

What impact does land use and land
use change have?
If a particular land use is not compatible with the
nature of the land and its soil, water and biodiversity
resources, significant environmental, social and
economic effects may occur. These include:
Increased pressure on water resources. The current
trend in land use away from relatively low intensity
agricultural uses to more intensive uses means that
greater pressures are being placed on surface and
groundwater resources, which in some areas are
already being used above estimated sustainable limits
(e.g. the Mount Lofty Ranges and Northern Adelaide
Plains). There are also greater demands being made on
water from the River Murray to irrigate vineyards and
other high water use crops, particularly in the Barossa
and Clare valleys. This will have implications for the
environment and water quality, which in turn may
affect economic productivity.
The proposed expansion of commercial forestry
in the lower South East has implications for the
sustainability of groundwater resources in the region,
which provide a major water supply for many uses.
Stormwater run-off and pollution from the
increasing intensification of urban land uses in the
Mount Lofty Ranges, if not managed appropriately, will
threaten water quality in what are Adelaide’s most
important water catchments. It also has the potential
to impact on Adelaide’s marine environment as the
stormwater is discharged to sea.
Loss of highly productive agricultural land. High
value agricultural land is gradually being converted to
non-agricultural land uses as residential development
expands in Adelaide’s outer metropolitan areas. High
value agricultural land in South Australia is relatively
scarce and its loss to residential and other uses will
ultimately have an impact on the economy as a result of
reduced productivity. This is also causing some
producers to relocate elsewhere (or leave the industry)
resulting in social disruption to families and
communities and additional transport costs to bring
produce from further afield to markets or
processing plants.
Clearance of native vegetation. Clearing native
vegetation to make way for housing development in
the Mount Lofty Ranges has the potential to
significantly affect the region’s biodiversity, where
already only around 15% of the original native
vegetation remains.
Site contamination of urban areas. The costs
associated with ‘cleaning up’ site contamination can
be large, often costing millions of dollars. There are

Chemical spraying
Photo: Arthur Mostead courtesy
Murray-Darling Basin Commission
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also economic and social costs associated with
relocating affected communities. Site contamination
also poses an immediate and long term hazard to
human health and the environment, particularly
groundwater.
The use of pesticides. In South Australia this is at
such a level that it is unlikely to have a significant
impact on the environment. Potential effects include
the pollution of rivers, streams, groundwater and soil
resources. Animals and humans can be affected by
eating food contaminated by pesticides, drinking
contaminated water, breathing in contaminants or
absorbing them through the skin.

What are we doing about it?
The Development Act 1993, Development
Regulations 1993, the Planning Strategy and
Council Development Plans provide the legal and
strategic framework that controls land use across
the State.
A comprehensively updated Planning Strategy
for Regional South Australia and a selectively
updated Planning Strategy for Metropolitan
Adelaide7 were released in January 2003. These
acknowledge the importance of integrating natural
resource management with land use planning and the
consideration of land capability in the planning and
assessment process.
In recognition of the importance and unique
characteristics of Adelaide’s inner regional areas a
Planning Strategy for the Inner Region is being
developed. This will encompass the Northern Adelaide
Plains, Barossa, Central Hills and the Southern
Fleurieu and will place priority on minimising conflicts
between land use and the environment.
The Planning Strategy for Metropolitan Adelaide
introduces the concept of an urban containment
boundary which defines the physical extent of
Adelaide’s urban growth and, in so doing, clearly
divides residential land from rural land in order to
prevent inherent land use conflicts. This is considered
a major positive development.
In October 2002 the State Government
announced a review of the current Hills Face Zone8
policies to achieve a coordinated and effective
approach to controlling future land development. The
review will be completed by late 2003.
In July 2003 the Development Regulations
were amended to require the referral of all new
housing development applications (including those
that propose to replace an existing house) in the
Mount Lofty Ranges Watershed to the EPA. The EPA
will have the power to direct the Council or
Development Assessment Commission to either
refuse the development application or impose
conditions on the development approval.
Primary Industries and Resources SA has initiated
the Designated Primary Industry Areas (DPIA)
program to identify significant primary production
areas that are at risk from residential development.
Following incorporation into the Planning Strategy, it is
intended that DPIAs be reflected in Local Government
Development Plans.
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The Mount Lofty Ranges Catchment Program
(MLRCP) and the Mount Lofty Ranges Watershed
Protection Office are complementary programs that
address land use issues. The MLRCP involves three
levels of Government and focuses on community
involvement to address land use issues, while the
Watershed Protection Office was established by the
EPA to provide technical support to landholders and
organisations operating in the Mount Lofty Ranges,
focusing on water quality.
There have been a number of initiatives over the
last five years that have significantly improved our
knowledge and understanding of site contamination.
The most significant of these is the National
Environment Protection (Assessment of Site
Contamination) Measure, which came into effect in
December 1999, to ensure a nationally consistent
approach to the assessment of site contamination. In
October 1995, the EPA endorsed the use of Victorian
EPA appointed Environmental Auditors
(Contaminated Land) as appropriate persons to
provide vendors, developers and financial institutions
with a high degree of certainty that a site is suitable
for a proposed use. The State of the Environment
Report 1998 indicated that 25 Site Audit Reports had
been completed since 1995. Up to May 2003, a total
of 380 Site Audit Reports have been undertaken. This
considerable increase reflects the trend for planning
authorities, developers and landowners to comply with
EPA recommendations for the use of auditors.
A Code of Practice for the use of pesticides in
South Australia is to be released some time in 2003/
04. This is linked with the Environment Protection
(Water Quality) Policy.
A series of Agricultural Sustainability
Indicators have been developed to monitor and
evaluate the progress of South Australia’s agricultural
industries towards achieving the goals of sustainable
agriculture (PIRSA, 1999). Further work is continuing to
refine these indicators.
The Environmental Management Systems
(EMS) in Agriculture Taskforce was established in
2003 to support implementation in South Australia of
Australia’s National Framework for Environmental
Management Systems in Agriculture. The Taskforce
will create awareness of the Framework among
stakeholders and establish partnerships with
stakeholders to identify EMS in agriculture issues and
develop relevant systems to monitor, address, inform
and resolve EMS issues.
Many industries are now developing
environmental management systems and standards
in acknowledgement of the importance of protecting
the environment. These include the forestry, wine,
dairy and mining industries.
The forestry industry has developed an
Australian Forestry Standard (October 2002), and
forest management certification has emerged in
response to the challenges of forest conservation and

7

A more comprehensive update of the Planning Strategy
for Metropolitan Adelaide has commenced.
8
The Hills Face Zone was introduced into South Australian
Planning Policy in 1962.
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sustainable forest management. Environmental
Management Guidelines for Plantation Forestry in
South Australia were jointly developed in 1997 by
industry and Government, to provide a code of
practice for forest industries. The Mount Lofty
Ranges Forestry Working Group (MLRFWG)
released a briefing to the NRM Committee on the
potential environmental impact of commercial forestry
development in the Mount Lofty Ranges in June 2003.
As mentioned previously, the impact of plantation
forestry on water resources is of concern nationally
and policy options are being considered through the
Natural Resources Management Ministerial Council.
Here in South Australia, a specific proposal is being
developed under the Water Resources Act 1997 to
manage the impact of expansion of the lower South
East plantation forest estate on sustainable
management of regional groundwater resources.
The agricultural and horticultural industries are
developing Environmental Management Systems
that incorporate a wide range of natural resource
management issues. For example, in 2002 the
Australian wine industry released its Environment
Strategy (SAWBIA, 2002). This provides a framework
to guide the industry towards the adoption of
ecologically sustainable management practices in all
aspects of industry operations.
Management of the Lower Murray dairy
swamps is set for improvement following the
announcement by State Government of a major
rehabilitation program in the area that seeks to
improve land management practices and reduce water
pollution in the river. The dairy industry, through its
DairySA Regional Action Plan, aims to adopt
sustainable management practices that include a 50%
reduction in nitrogen and phosphorus loadings in
drainage waters (NLWRA-DRDC, 2001).
Over the last decade the mining industry has
made significant improvements to its environmental
management. The Petroleum Act 2000 contains more
effective environmental protection objectives than
earlier legislation in South Australia. Under the Act a
Statement of Environmental Objectives is required
for all regulated activities. This must contain overarching objectives that conform to the national
strategy for Ecologically Sustainable Development. The
Act also establishes a Public Environmental
Register, which ensures there is transparency and
accountability in decision-making processes.
Since 1972 quarry operators have been required
to pay a royalty on all materials produced. The State
Government places 50% of this royalty into the
Extractive Areas Rehabilitation Fund which is used
for rehabilitation projects. Over the period 1997 to
2002, a total of 248 projects have been funded with an
expenditure of nearly $7.8 million from the fund. The
Mining Act 1971 is currently undergoing review. It is
expected that as part of this review, matters relating to
environmental provisions will be strengthened. For
more information on programs and initiatives see the
State of the Environment 2003 Supplementary Report.
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Soil Erosion
and Acidity
Trends

Bare soil, resulting from drought,
excessive tillage or overgrazing, can be
susceptible to erosion
Photo: Giles Forward, Rural Solutions SA

• Extent of acid soils and rates of soil
acidification in South Australia:
INCREASING and will continue to increase
unless the level of remedial action is
significantly increased.
• Rates of soil loss to water and wind erosion
in South Australia: SLOWLY DECLINING but
unsustainable levels of soil loss still occur
during extreme weather events.

Goal

Sand drift, a feature of wind erosion
resulting from strong winds and
exposed soil
Photo: Giles Forward, Rural Solutions SA

To recognise that degradation of the land has occurred
to a significant extent and that some degradation is
still occurring, and that Government, industry and the
community at large must work together to prevent or
minimise further degradation and rehabilitate
degraded land ...
... to ensure that conservation of land becomes
an integral part of land management practice, and that
land is used within its capability.
Soil Conservation and Land Care Act 1989

What are the issues?

Water erosion of soil. Scenes like this
are becoming rarer as landholders
adopt sustainable land management
practices
Photo: M. Young, Rural Solutions SA
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Since European settlement, the condition of our soil has
been significantly changed by land management
practices such as vegetation clearance, grazing,
cultivation, the introduction of exotic flora and fauna and
the application of fertilisers, herbicides and pesticides.
Soil erosion and increasing soil acidity are two of
the most significant problems that have resulted from
agricultural land management practices. Soil loss and
acidification permanently reduce the productive
capacity of agricultural lands, and can adversely affect
water resources and biodiversity.
Erosion occurs when soil particles are washed or
blown from one site to another. Soil erosion results
from a complex interaction of climatic conditions, soil
type, topography and land management practices.
Soil loss due to wind or water erosion does occur
in undisturbed natural environments, but usually at
relatively low rates. The rate of soil loss from land used
for agriculture is usually many times higher than the
natural rate. Large erosion events occur when extreme
rainfall or winds act on loose soil that is inadequately
protected by standing vegetation or plant residues.
Many soils are naturally acidic. Agriculture
increases the rate of acidification through processes
associated with the use of nitrogen fertilisers, growing
legume crops and pastures, and the export of basic
cations from the soil in agricultural products. Strongly
acid soils are likely to exhibit nutrient deficiencies and/
or toxicities that can severely reduce plant production.
In turn, these systems are likely to contribute more to
water table rise and dryland salinity.

Rates of soil acidification and the area of affected
land continue to increase in most agricultural areas,
while rates of soil erosion have declined somewhat,
although not nearly to a level that will ensure long
term sustainability.
The majority of information presented in this
report has been sourced from a report (in preparation)
on soil condition by the Department of Water, Land
and Biodiversity Conservation using data collected
from October 1999 to October 2002. This provides the
first data in what will be an ongoing assessment of
soil condition. The soil loss information takes a risk
assessment approach rather than direct
measurement, as it is technically difficult and would be
very costly to measure actual soil loss. Change in risk
is used as a surrogate for actual soil loss on the
assumption that over time, any change in risk will
correspond to an equivalent change in the rate of soil
loss. The soil acidity information is estimated indirectly
using models that incorporate soil type, climate and
production systems, and levels of lime use.
See also chapters on Dryland Salinity; and
Land Use.

Environmental indicators
PRESSURE INDICATORS
• The area of agricultural land at risk of
wind and water erosion (new indicator)
This indicates the areas at risk from erosion.
Increased rates of erosion can have a negative
effect on water quality in streams and rivers.
These areas require special management
measures to avoid unacceptable soil loss.
• The area of land at risk from soil acidity
(new indicator)
This indicates the areas at risk from significant
soil acidification.
RESPONSE INDICATOR
• Land and crop management practices
(reported on in the State of the Environment
Report 1998)
The adoption of conservation-based land
management practices is an indirect measure of
the sustainability of farming systems.

What is the current situation?
PRESSURE INDICATOR: The area of
agricultural land at risk of wind erosion
The State of the Environment Report 1998 did not
report comprehensively on soil loss due to wind erosion
because there was no reliable information available.
However, recent work by the Department of Water,
Land and Biodiversity Conservation (DWLBC) has
provided three years worth of data that enables an
assessment to be made of the key areas of the State
that are at risk from losing soil due to wind erosion. It is
technically very difficult to measure actual loss so a risk
assessment approach is taken as a surrogate measure.

SOIL EROSION AND ACIDITY

KEY FACTS

Findings
Making progress
While there is little substantive data to objectively quantify changes in the incidence or magnitude of soil loss
due to wind or water erosion, it is certain that soil loss associated with agricultural land use has reduced
considerably over the past 50 years and continues to decline as a result of improved crop and land
management practices.
Using indirect, semi-quantitative approaches, rates of soil loss due to water erosion in the worst affected
areas of the mid and upper north of South Australia are estimated to have improved on average by at least
90% since the first half of the twentieth century. However, even these lower rates of loss are in many
instances greater than rates of soil formation. Significant soil loss still occurs periodically, usually because of
intense, localised storms.
Over the last decade there has been a more integrated approach to soil conservation and sustainable soil
management issues. This is due largely to an expansion in the roles and responsibilities of Soil Conservation
Boards in the 1990s in combination with the growing community landcare movement and an increase in the
availability of funding to tackle land condition issues via programs such as the Natural Heritage Trust.

• 23.8% (2.43 million hectares) of
agricultural land in South
Australia is moderately to
highly susceptible to wind
erosion. Most of this area is on
the Eyre Peninsula and in the
Murraylands and South East.
• For many areas of the State
rates of soil loss are now
significantly lower than even
a decade ago. The reasons
lie in improved land
management practices.

Attention required
Even though improved land management practices have led to a reduction in the amount of soil lost due to
agricultural land use, the drought of 2002/03 has demonstrated that large areas of the State are still vulnerable
to high levels of erosion as a result of cropping and grazing practices and severe climatic events.
Accelerated soil acidity is now emerging as a major issue – rates of acidification have increased
significantly over recent years with increases in the productivity, extent and intensity of cropping, and
increased pasture productivity. The rate of application of lime to acid soils is still considerably less than is
required to balance the annual soil acidification rate.

What more should we be doing?
The Environment Protection Authority recommends that:
4.10 There should be improved understanding of the underlying technical, economic and social reasons why
adoption of improved land management practices remains inadequate in many areas, together with the
development of methodologies and investment strategies that address the key issues identified.
4.11 Monitoring of soil and land condition should be conducted on an ongoing basis to assess the impact of
land management practices on erosion risk and the condition of acid soils.

There are about 10.2 million hectares of arable
agricultural land (as opposed to non-arable areas such
as lakes and conservation parks) in South Australia and
approximately 2.43 million hectares (23.8%) of this
have a moderate to high susceptibility to wind erosion
due to their sandy soil types. The majority of this area
is on the Eyre Peninsula and in the Murraylands and
South East (Map 4.5).
Even soils containing more clay can sometimes
be susceptible to wind erosion if they are cultivated or
grazed excessively, although the quantity of soil loss is
rarely in the same order as for sandy soils.
Approximately 3.51 million hectares (34%) of arable
agricultural land is in this lower risk category of wind
erosion potential, the majority of which (1.68 million
hectares) occurs on the Eyre Peninsula.
While comparable quantitative erosion risk
information does not exist prior to 1999, there is little
doubt that rates of soil loss are now significantly lower
than even a decade ago for comparable climatic
conditions. The reasons lie in improved land
management practices.
However, the amount of soil loss in some areas,
notably parts of the Murraylands and Eyre Peninsula, is
still at an unsustainable level whenever seriously
adverse seasonal conditions occur, such as high
frequency wind events during extended dry spells.

Raised dust, a feature of wind erosion
resulting from strong winds and
exposed soil
Photo: M. Young, Rural Solutions SA

PRESSURE INDICATOR: The area
of agricultural land at risk of
water erosion
The State of the Environment Report 1998 did not
report comprehensively on soil loss due to water
erosion because there was no reliable information
available. However, as indicated for wind erosion,
recent work by DWLBC has provided three years
worth of data that enables an assessment to be made
of the key areas of the State that are at risk from
losing soil due to water erosion.
Approximately 780,000 hectares (or 7.6%) of
arable agricultural land in South Australia have a
moderate to high inherent susceptibility to water
erosion, and require special management measures to
avoid unacceptable soil loss.
The key factors that predispose this land to water
erosion are soil type and land slope. The Mount Lofty
Ranges and Northern and Yorke Peninsula Agricultural
Districts have the greatest proportion of land
susceptible to water erosion with 307,000 hectares
(39% of the State’s total area at risk) and 265,000
hectares respectively at risk (Map 4.6). The Southern
Eyre Peninsula has around 119,000 hectares of land at
risk from water erosion.

Applying lime in a vineyard
Photo: Brian Hughes, Rural Solutions SA
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Map 4.5: Distribution of land susceptible to wind erosion in South Australia
SOURCE: DWLBC, IN PREP.

A further 2.4 million hectares of agricultural land
have a moderately low susceptibility to water erosion.
These areas are particularly at risk during extreme
rainfall events. Around 41% of this land (997,000
hectares) occurs in the Northern and Yorke Peninsula
Agricultural Districts.

Crop sown into retained stubble with no
prior tillage, is well protected from erosion
Photo: Giles Forward, Rural Solutions SA
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PRESSURE INDICATOR: The area of
land at risk from soil acidity
Soil acidity is relatively widespread across South
Australian agricultural land, although at a smaller scale
than in most other States.
Accelerated acidity due to agricultural activities
has already caused a decline in productivity, to date
mostly under improved legume pastures in higher
rainfall areas. However, it is now emerging as a major
issue because rates of acidification have increased

significantly along with increases in the productivity
and intensity of cropping.
Extensive soil survey data collected by the
DWLBC provides an indication of the areas currently
susceptible to soil acidity.
Approximately 1.9 million hectares of arable
agricultural land (10%) have moderate to high
susceptibility to degradation due to increasing soil
acidity. This is land with soils that are neutral or acidic,
have low clay content, no free lime and relatively high
rainfall and production levels. Many of these soils are
already showing production losses to some extent.
The South East region has the largest area of land
susceptible to degradation by soil acidity at around
684,000 hectares – 36% of the State’s total area at risk.
This is followed by the Mount Lofty Ranges with
406,000 hectares susceptible to acidity and the
Northern and Yorke Peninsula Agricultural Districts with
343,000 hectares susceptible to soil acidity (Figure 4.7).
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Map 4.6: Distribution of land susceptible to water erosion in South Australia
SOURCE: DWLBC, IN PREP.

What impact will deteriorating soil
condition and soil loss have?
Some of the environmental, social and economic
effects associated with deteriorating soil condition and
soil loss are outlined below to illustrate the broader
significance for sustainability.
Poor plant growth and reduced water use.
Increased acidity can lead to poor plant growth and
water use as a result of nutrient deficiencies or
imbalances and/or induced aluminium or manganese
toxicity. In turn, systems with low crop and pasture
water use are likely to contribute more to water table
rise and dryland salinity.
Degradation of watercourses. Water erosion can
cause off-site degradation of watercourses, swamps,
estuarine areas and the marine environment due to
siltation and increased nutrient levels.

Damage to infrastructure. Wind erosion can cause
damage to buildings and other infrastructure, plant and
equipment as well as the significant cost of removing
soil from roads. The severe dust storm on Eyre
Peninsula in 1988 required the District Council of
Franklin Harbour to spend an additional $250,000 on
road maintenance (Williams & Young, 1999).
Impact on human health. Wind-blown dust is
implicated in the occurrence of asthma and associated
health problems.
Productivity decline. Soil acidification has caused
productivity decline in some areas, predominantly the
higher rainfall areas, namely the South East, Kangaroo
Island and southern Mount Lofty Ranges. On very
acidic soil, productivity can be reduced by more than
50%. The annual average cost (in terms of loss in
agricultural productivity) of clay and organic material
lost from South Australia’s agricultural land due to

Contour banks used on sloping land to
control water erosion
Photo: Rural Solutions SA
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KEY FACTS
• The direct, on-site cost of the
loss of one millimetre of
topsoil from cropping land due
to water erosion is estimated
at about $80 per hectare.
• The rate of lime application in
most agricultural regions is
still significantly lower than is
required to balance the annual
soil acidification rate.
• Progress towards sustainable
management of erosion risk in
susceptible areas relies upon
the increased adoption of
improved land management
practices.

Land Resources
wind erosion has been estimated at about $2.80 per
hectare per annum, or a total loss of $6.2 million per
annum (Payne, 1998). These are partial cost estimates
as they are based on the value of lost nutrients only –
total costs may be higher.
Impact on rural communities. Landholders can
suffer long term economic losses due to reduced
productivity, and/or have the additional cost of
rehabilitating degraded areas. Loss of farm income has
a direct impact on local and State economies.
Atmospheric pollution Dust storms result in
atmospheric pollution and may disrupt the way in
which people go about their lives in both rural and
urban areas because of reduced visibility and the
nuisance of airborne dust. Low visibility increases the
risk of road accidents and disrupts air travel.

What are we doing about it?
RESPONSE INDICATOR: Land and crop
management practices
Improved land and crop management practices have
gone some way to improving soil condition over the
last 50 years, although the rate of adoption of
sustainable land management practices is still not as
extensive as it should be.

Increasingly farmers are using seeding
implements that can sow without the need
for prior cultivation or stubble removal
Photo: Mary-Anne Young,
Rural Solutions SA

Figure 4.4: Estimates of the amount
of lime required to balance the
annual acidification rate and total
lime used in 1998/99–2001/02 by
agricultural region
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Soil acidification – the application of agricultural
liming materials
Within conventional agricultural systems, the only
practical way of balancing the acidification caused by
agriculture is by applying liming materials. Monitoring
the use of lime provides an indirect measure of the
extent to which farmers have recognised the need to
address soil acidification problems.
Rates of lime use have risen substantially since
the mid-1990s, but only landholders in the Mount
Lofty Ranges and the South East appear to be
applying enough lime to balance annual acidification
rates (Figure 4.4). There are still very large areas of
land that are continuing to acidify to damaging levels.
Despite the relatively low cost of lime in South
Australia in comparison to other States, cost is often
cited by farmers as a key barrier to its use.
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Total Lime Required
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SOURCE: DWLBC, IN PREP.
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Erosion and changes in farming practices
Awareness that erosion is a significant land
management issue is growing among land managers.
Around 40% of current land managers across the
State recognise that wind erosion is a serious issue in
their districts; a level of concern that appears to
correlate with the degree of erosion risk. Only around
19-23% of land managers across the State recognise
that water erosion is a serious land management
issue. This may be due to the very long periods (20
years or more) between severe water erosion events.
The adoption of improved land management
practices is contributing to the reduction in soil lost to
erosion. These include direct drill sowing, where the
only cultivation occurs at sowing, and no-till sowing,
where the seed is placed in a narrow slot in the soil to
minimise soil disturbance.

In 2002 the greatest proportion of land managers
using direct drill techniques to some extent occurred
on the Eyre Peninsula (at 60%) with the lowest rate
occurring in the Murraylands (30%), a region that is
particularly vulnerable to wind erosion. The greatest
proportion of land managers using no-till techniques to
some extent in 2002 were in the Mount Lofty Ranges/
Kangaroo Island region (40%) and the Eyre Peninsula
(39%) and the lowest proportion were in the
Murraylands (21%).

Programs and policy
The Soil Conservation and Land Care Act 1989 is
the primary statutory basis for sustainable soil
management in South Australia. The Act provides for
the establishment of District Soil Conservation
Boards that are responsible for developing and
implementing strategies for sustainable land use at
the local level and for promoting awareness and
understanding of soil conservation issues in the local
community. There are currently 27 Soil Conservation
Boards that cover most of the State.
The Land Condition Monitoring Program, run
by the DWLBC, commenced in 1999. While
information collected by the Program does not provide
a direct measure of the amount of soil lost in any given
event or period, it aims to determine long term
changes in the risk of wind and water erosion and soil
acidity resulting from changes in land management
practices. This information will be used to help inform
land management strategies across the State.
Over the last decade a large number of
community groups have been involved in improving
the management of our natural resources. At any time,
there are about 300 active landcare groups across the
State, most of them in agricultural districts. Landcare
projects range from salinity and erosion control to
bushland management and the development of
sustainable farming technologies.
Also over the past decade, millions of native
trees, shrubs and grasses have been established
on agricultural lands across South Australia. This high
level of interest and commitment to revegetation from
individual landowners and community groups reflects
an increased awareness of land degradation issues
and a willingness to work to prevent further damage
and rehabilitate degraded lands.
See chapter on Native Vegetation for further
information on revegetation activity. For more
information on programs and initiatives see the State
of the Environment 2003 Supplementary Report.
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Map 4.7: Distribution of arable land susceptible to induced soil acidification in South Australia
SOURCE: DWLBC, IN PREP.

References

Further information

Department of Water, Land and Biodiversity
Conservation (DWLBC) (in preparation). Report on the
condition of agricultural land in South Australia. Report
No. 1. Department of Water, Land and Biodiversity
Conservation, South Australia.

Department of Water, Land and Biodiversity
Conservation
www.dwlbc.sa.gov.au

Payne, R. (1998). Soil Condition. Land Management,
PIRSA (unpublished report).

National Land and Water Resources Audit
www.ea.gov.au/land/nlwra/index.html

Primary Industries and Resources SA
www.pir.sa.gov.au

Williams, P. and Young, M. (1999). Costing Dust. How
much does wind erosion cost the people of South
Australia? Final Report. Policy and Economic Research
Unit, CSIRO Land and Water.

STATE OF THE ENVIRONMENT REPORT 2003

103

