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8.1 Introduction
This chapter examines water resources in the South 
Australian Gulf region in 2009–10 and over recent 
decades. Seasonal variability and trends in modelled 
water flows, stores and levels are considered at the 
regional level and also in more detail at sites for 
selected rivers and groundwater units. Information on 
water use is provided for selected urban centres and 
irrigation areas. The chapter begins with an overview  
of key data and information on water flows, stores and 
use in the region in recent times followed by a brief 
description of the region. 

Surface water quality, which is important in any water 
resources assessment, is not addressed. At the time of 
writing, suitable quality controlled and assured surface 
water quality data from the Australian Water Resources 
Information System (Bureau of Meteorology 2011a)  
were not available. Groundwater and water use 
are only partially addressed for the same reason. 
In future reports, these aspects will be dealt with 
more thoroughly as suitable data become 
operationally available.

8. South Australian Gulf
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1. See Section 1.4.3 of Chapter 1– Introduction for the definition of this term.

8.2 Key data and information
Figure 8-1 presents the 2009–10 annual landscape 
water flows and the change in accessible surface  
water storage in the South Australian Gulf region. 
The major landscape water balance flows of rainfall 
and evapotranspiration were higher than average for 
the year (see Table 7-2). Landscape water yield1 for 
2009–10 was only slightly above average with much  
of the effective rainfall being retained in the landscape 
to increased soil moisture storage. Regional surface 
water storage increased by approximately 1.0 per cent 
of total accessible capacity over the year. 

Table 8-1 gives an overview of the key findings 
extracted from the detailed assessments performed 
in this chapter.

Figure 8-1. Overview of annual landscape water flow totals (mm) in 2009–10 compared to the long-term average  
(July 1911 to June 2010) and accessible surface water storage volumes (GL) for the 1st July 2009 and 30th June 2010 
for the South Australian Gulf region
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Table 8-1. Key information on water flows, stores and use in the South Australian Gulf region2

Landscape water balance

During 2009–10 During the past 30 years

Region  
average

Difference from 
long-term mean

Rank  
(out of 99)*

Highest value 
(year)

Lowest value 
(year)

 367 mm +20% 85 491 mm 
(1992–93)

192 mm 
(1982–83)

291 mm +7% 78 308 mm 
(1986–87)

223 mm 
(1982–83)

24 mm +4% 66 84 mm 
(1992–93)

9 mm 
(1982–83)

Surface water storage (comprising approximately 76% of the region’s total surface water storage)

Total 
accessible 
capacity

July 2009 June 2010

% 
Change

Accessible 
volume

% of accessible 
capacity

Accessible 
volume

% of accessible 
capacity

197 GL 107 GL 54.3% 109 GL 55.3% +1.0%

Urban water use (Adelaide)

Water supplied 2009–10 Trend in recent years Restrictions

126 GL Decreasing Steady at level 3 restrictions

Annual irrigation water use in 2009–10 for natural resource management regions 

Adelaide and Mt Lofty Ranges Northern and Yorke

66 GL 12 GL

Soil moisture for dryland agriculture

Summer 2009–10 (November–April) Winter 2010 (May–October)

Above average in the north and west,  
very much above average in the northwest 

and average in the southeast

Predominantly above average over  
almost the entire region. Very much above 

average in the north

* A rank of 1 indicates the lowest annual result on record, 99 the highest on record

2. See Section 1.4.3 of Chapter 1–Introduction for the definition of these terms.
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8.3 Description of region
The South Australian Gulf region comprises a 117,700 
km2 area in South Australia surrounding the Gulf of St 
Vincent and Spencer Gulf. It stretches inland to 300 km 
north of the Spencer Gulf. The Murray–Darling Basin 
region is to the east, the Lake Eyre Basin region to the 
north and the South Western Plateau region to the 
west. The Mount Lofty Ranges, with a highest peak 
of 932 m, interrupt an otherwise moderately flat terrain. 

The region has a Mediterranean climate in the 
southeast to semi-arid climate inland and to the north. 
Rainfall mainly occurs in winter.

The South Australian Gulf region has no permanent 
freshwater lakes. A number of large endorheic salt lakes 
lie to the north, including Lake Torrens, Island Lagoon, 
Pernatty Lagoon, Lake Hart, Lake Gilles and Lake 
MacFarlane. To the south of the region, short rivers 
drain into the ocean.

The region is composed of a number of river basins 
including the Onkaparinga, Torrens, Gawler and 
Broughton River basins and the Eyre Peninsula basin. 
The region has some productive agricultural land, 
extensive native grasslands and important South 
Australian coastal and marine ecosystems.

The South Australian Gulf region has a population of 
more than 1.25 million (Australian Bureau of Statistics 
2006). Approximately 95 per cent of the population 
is concentrated in Adelaide with the rest sparsely 
distributed throughout the remainder of the region. 
Water supply to the significant urban areas is addressed 
in Section 8.6.

All town centres are supplied with water from systems 
operated by South Australian Water Corporation, a 
South Australian Government-owned statutory body. 
South Australia is heavily dependent on supplies 
pumped from the River Murray in the Murray–Darling 
Basin region. The annual diversion from the River 
Murray is about 40 per cent of consumption in the 
South Australian Gulf region in average years and  
much higher when winter yields from catchments 
around Adelaide are low. These catchments include  
the Mount Lofty Ranges and the Adelaide Hills. Four 
pipelines are used to supply River Murray water into the 
region, the longest being the 356 km Morgan–Whyalla 
pipeline (South Australian Water Corporation 2010a). 
Construction of a desalination plant and numerous 
recycled water projects are underway to reduce  
the dependency on the River Murray. 

There are approximately 40 major storages in the region 
with a total accessible storage capacity of 237 GL. Ten 
of these storages, totalling 197 GL, are used for supply 
to Adelaide. The largest storages are Mount Bold 
Reservoir in the Onkaparinga River basin and South 
Para Reservoir in the Gawler River basin.

The mix of land use in the South Australian Gulf 
region is illustrated in Figure 8-2. Dryland pasture and 
cropping are major land uses in the region. Grazing 
is concentrated in the northern, arid river basins such 
as Lake Torrens, Willochra Creek and Mambray Coast 
(south of Lake Torrens), and northern parts of the 
Broughton River basin. Several river basins (Wakefield, 
Gawler and Broughton) have 50 per cent or more of 
their area occupied by dryland agriculture. More than 
half of the land area devoted to nature conservation  
is a single reserve covering the Lake Torrens salt lake. 
Other significant areas of nature conservation occur 
in the Eyre Peninsula, Broughton River and Kangaroo 
Island basins. Irrigated agriculture is mostly for 
viticulture and wine production, the most important of 
which is concentrated in the Onkaparinga catchment. 
Water supply to the McLaren Vale Irrigation Area is 
described in Section 8.7.3.

The hydrogeology of the South Australian Gulf region 
can be partitioned into areas of surficial and underlying 
sediments, and areas of outcropping fractured rock. 
Significant groundwater resources are found in surficial 
sediments and the Quaternary and Tertiary aquifers that 
underlie them. Typically fractured rock systems offer 
restricted low volume groundwater resources; however, 
there are some parts of this region with a greater 
density of fractures and more substantial groundwater 
resource availability. A more detailed description of 
groundwater occurrence in the region is given in 
Section 8.5. Typically, groundwater use is high in 
groundwater management units such as McLaren Vale, 
the Northern Adelaide Plains and the Barossa Valley.



Australian Water Resources Assessment 2010 South Australian Gulf – 6

Figure 8-2. Key landscape and hydrological features of the South Australian Gulf region (land use classes based on 
Bureau of Rural Sciences 2006)
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8.3 Description of region (continued)

Groundwater use in the South Australian Gulf is  
largest in areas with surficial sediments and underlying 
aquifers. Figure 8-3 shows major aquifer groups 
present at the watertable. Aquifer groups that provide 
potential for groundwater extraction as labelled in the 
figure are:

•	 lower	mid-Tertiary	aquifer	(porous	media	
– unconsolidated)

•	 upper	Tertiary	aquifer	(porous	media	
– unconsolidated)

•	 upper	Tertiary/Quaternary	aquifer	(porous	media	
– unconsolidated).

The sediments of the Great Artesian Basin are present 
along the northern boundary of the region but are not 
dominant for water provision. 

Figure 8-4 shows the salinity of groundwater in 
watertable aquifers. Most parts of the region are 
considered to have saline groundwater that is usually 
not suitable for irrigation. Non-saline groundwater 
occurs in those groundwater management units that 
are also Prescribed Areas. 
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Figure 8-3. Water table aquifer groups in the South Australian Gulf region (Bureau of Meteorology 2011e)
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Figure 8-4. Watertable salinity classes within the South Australian Gulf region (Bureau of Meteorology 2011e)
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Figure 8-5. Monthly landscape water flows in 2009–10 compared with the long-term record (July 1911 to June 2010) 
for the South Australian Gulf region

8.4 Recent patterns in landscape water flows
The landscape water flows analyses presented in this 
section were derived from water balance models and 
are estimates of the real world situation. Some areas 
of the region have been excluded from the landscape 
water balance modelling results (classified as ‘No data’) 
due to the unreliability of rainfall data or absence of 
model parameter data for areas such as salt lakes, 
salt pans and inland water. The models used and  
the associated output uncertainties are discussed 
in Chapters 1 and 2, with more details presented 
in the Technical supplement.

Figure 8-5 shows that the South Australian Gulf region 
generally experiences wet winters and lower summer 
rainfall, with relatively high levels of variability in monthly 
rainfall throughout 2009–10. The year began with 
generally normal to slightly above normal rainfall 
conditions between July and October 2009 followed by 
very much above average rainfall for November 2009.  
A major rain event affected much of South Australia,  

as well as Victoria and far western New South Wales 
at the end of November 2009 (Bureau of Meteorology 
2010a). Rainfall for December 2009 through to March 
2010 was generally normal. Wet conditions returned 
to the region during April and May 2010.

Monthly evapotranspiration was generally within  
the normal range through much of 2009–10. Higher 
than normal evapotranspiration occurred following  
the very high summer rainfall of November 2009  
and April 2010, when rainfall significantly exceeded 
evapotranspiration losses.

Modelled landscape water for the region is usually 
low throughout the year as a consequence of high 
evapotranspiration losses relative to rainfall inputs, 
particularly between September 2009 and March 2010. 
During 2009–10, landscape water yield was higher than 
normal for November 2009 and April 2010 in response 
to very high rainfall during these months.
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3.  The South Australian Gulf region includes large areas that are excluded from the landscape water balance modelling due to absent parameter data 
(classified as ‘No data’). Typically these areas may represent salt lakes, salt pans, and inland water. More details are presented in the Technical supplement.

8.4.1 Rainfall

Rainfall for the South Australian Gulf region for July 
2009 to June 2010 was estimated to be 367 mm, which 
is 20 per cent above the region’s long-term (July 1911 to 
June 2010) average of 306 mm. 

Figure 8-6 (a)3 shows that during 2009–10, the highest 
rainfall generally occurred over the south and southeast 
of the region with the lowest rainfall experienced across 
inland areas towards the north of the region. Rainfall 
deciles for 2009–10, shown in Figure 8-6 (b), indicate 
that annual rainfall was above average across most 
of the region. Very much above average rainfall was 
experienced in the far north. Average conditions 
occurred in the southeast of the region in areas 
surrounding Adelaide.

Figure 8-7 (a) shows annual rainfall for the region over 
the past 30 years (July 1980 to June 2010). Over the 
30-year period, annual rainfall ranged from 192 mm 
(1982–83) to 491 mm (1992–93). The annual average for 

the period was 307 mm. The data show that rainfall for 
2009–10 represents the region’s highest annual total in 
17 years, since the exceptionally wet year of 1992–93. 

An indication of patterns, trends and variability in the 
seasonal rainfall over the 30-year period summer 
(November–April) and winter (May–October) are 
presented using moving averages in Figure 8-7 (b). 
The data reflect the general climate seasons of the 
region, which are generally characterised by higher 
rainfall during the winter. A shift in the seasonal 
averages is identified towards the end of the 30-year 
period, with an apparent increase in summer rainfall 
averages and a continued decrease in winter rainfall.

Figure 8-6. Maps of annual rainfall totals in 2009–10 (a) and their decile rankings over the 1911–2010 period (b) for the 
South Australian Gulf region
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Figure 8-7. Time-series of annual rainfall (a) and five-year (backward looking) moving average of November–April 
(summer) and May–October (winter) totals (b) for the South Australian Gulf region



Australian Water Resources Assessment 2010 South Australian Gulf – 13

Figure 8-8. Linear trends in summer (November–April) and winter (May–October) rainfall over 30 years (November 1980 
to October 2010) for the South Australian Gulf region. The statistical significance of these trends is often very low

8.4.1 Rainfall (continued)

Figure 8-8 provides a spatial representation of summer 
(November–April) and winter (May–October) rainfall 
trends throughout the region between November  
1980 and October 2010. The linear regression slope 
calculated at each 5 x 5 km grid cell depicts the  
change in seasonal rainfall over the 30 years.

The analysis of the summer rainfall period indicates slight 
increases in rainfall across most of the region over the 
past 30 years. The winter period shows slight decreases 
in rainfall across most of the region, particularly across 
the east of the region and Kangaroo Island.
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8.4.2 Evapotranspiration

Evapotranspiration for the South Australian Gulf region 
for 2009–10 was estimated to be 291 mm, which is 
seven per cent above the region’s long-term (July  
1911 to June 2010) average of 272 mm.

Figure 8-9 (a) shows that evapotranspiration for 2009–10 
was closely related to the distribution of annual rainfall 
with the highest values to the south and southeast of 
the region. Evapotranspiration deciles for 2009–10, 
shown in Figure 8-9 (b), indicate that above average  
and very much above average evapotranspiration  
was experienced over much of the north and far  
south of the region. The centre of the region generally 
shows average values with below average values 
observed in very limited south-central areas.

Figure 8-10 (a) shows annual evapotranspiration  
over the past 30 years (July 1980 to June 2010). Over 
the 30-year period, evapotranspiration ranged from  
223 mm (1982–83) to 308 mm (1986–87). The annual 
average for the period was 272 mm. The above  
average evapotranspiration for 2009–10 follows three 
consecutive drier years with below average totals.

An indication of patterns, trends and variability in the 
seasonal evapotranspiration over the 30-year period 
summer (November–April) and winter (May–October) 
are presented using moving averages in Figure 8-10 (b). 
Seasonal evapotranspiration is shown to be 
approximately equal for both summer and winter 
periods. Over the 30 years, the summer period 
evapotranspiration shows more interannual variability 
compared to the more stable winter period.

Figure 8-9. Maps of modelled annual evapotranspiration totals in 2009–10 (a) and their decile rankings over the 
1911–2010 period (b) for the South Australian Gulf region
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Figure 8-10. Time-series of modelled annual evapotranspiration (a) and five-year (backward looking) moving averages 
for summer (November–April) and winter (May–October) evapotranspiration (b) for the South Australian Gulf region
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Figure 8-11. Linear trends in modelled summer (November–April) and winter (May–October) evapotranspiration over  
30 years (November 1980 to October 2010) for the South Australian Gulf region The statistical significance of these 
trends is often very low

8.4.2 Evapotranspiration (continued)

Figure 8-11 provides a spatial representation of trends 
in summer (November–April) and winter (May–October) 
evapotranspiration throughout the region between 
November 1980 and October 2010. The linear regression 
slope calculated at each 5 x 5 km grid cell depicts the 
change in seasonal evapotranspiration over the 30 years.

The summer period analysis indicates a mixed pattern 
of both increasing and decreasing evapotranspiration 
across the region over the 30-year period. Winter period 
evapotranspiration shows slight decreasing trends 
across much of the centre of the region.
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Figure 8-12. Maps of modelled annual landscape water yield totals in 2009–10 (a) and their decile rankings  
over the 1911–2010 period (b) for the South Australian Gulf region

8.4.3 Landscape water yield

Landscape water yield for the South Australian Gulf 
region for 2009–10 was estimated to be 24 mm, which 
is four per cent above the region’s long-term (July 1911 
to June 2010) average of 23 mm. 

Figure 8-12 (a) shows that during 2009–10, landscape 
water yield was low (below 50 mm) across much  
of the region. Highest values occurred in the north  
and southeast of the region, to the east of Adelaide, 
as a result of the very much above average rainfall 
experienced in these areas.

Landscape water yield deciles for 2009–10, shown in 
Figure 8-12 (b), indicate average and above average 
values across the much of the region. Very much above 
average values are identified to the north and centre of 
the region. Below average conditions were experienced 
across the southeast of the region with very much 
below average values identified across a limited area to 
the north of Adelaide.

Figure 8-13 (a) shows annual landscape water yield over 
the past 30 years (July 1980 to June 2010). Over the 
30-year period, annual landscape water ranged varied 
from 9 mm (1982–83) to 84 mm (1992–93). The annual 
average for the period was 25 mm.

In spite of above average rainfall for the 2009–10 year 
(see Figure 8-7 [a]), annual landscape water yield for 
the region was just below average. The data show 
landscape water yield was relatively low throughout 
much of the past 30 years. The extremely high total for 
the wet year of 1992–93 represents the region’s highest 
annual landscape water yield in the past 30 years and 
the second highest total in the past 99 years (July 1911 
to June 2010).
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Figure 8-13. Time-series of modelled annual landscape water yield (a) and five-year (backward looking) moving averages 
for summer (November–April) and winter (May–October) landscape water yield (b) for the South Australian Gulf region
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Figure 8-14. Linear trends in modelled summer (November–April) and winter (May–October) landscape water yield  
over 30 years (November 1980 to October 2010) for the South Australian Gulf region. The statistical significance 
of these trends is often very low

8.4.3 Landscape water yield (continued)

An indication of patterns, trends and variability in the 
seasonal landscape water yield over the 30-year period 
summer (November–April) and winter (May–October) 
are presented using moving averages in Figure 8-13 (b). 
Seasonal landscape water yield averages are shown to 
be similar for both summer and winter periods, with 
considerable variability in water yield over the 30-year 
period. This variability in the data is largely influenced by 
the relatively wet period through the late 1980s and early 
1990s, particularly the extremely high total of 1992–93.

Figure 8-14 provides a spatial representation of summer 
(November–April) and winter (May–October) landscape 
water yield trends throughout the region between 
November 1980 and October 2010. The linear 
regression slope calculated at each 5 x 5 km grid cell 
depicts the change in seasonal landscape water yield 
over the 30 years.

The generally low level of landscape water yield across 
the region, for both the summer and winter periods, 
means trends are generally not clearly defined over 
the past 30 years. 
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8.5 Rivers, wetlands and groundwater
At the time of writing, suitable quality controlled and 
assured data from the Australian Water Resources 
Information System (Bureau of Meteorology 2011a)  
were not available to conduct analyses of streamflow 
in the South Australian Gulf region in 2009–10 or on 
patterns of river inflows to important wetlands.

However, data were available for ten flood gauges 
allowing reporting on flood occurrence and severity 
at those gauges (Figure 8-15).

The groundwater management units within the region 
(Figure 8-16) are administrative boundaries that are 
used to manage the extraction of groundwater through 
planning mechanisms. These areas are usually created 
to identify a significant groundwater resource and to 
provide a boundary within which resource management 
effort can be focused. Prescription is the legal 
mechanism for implementing a water resource 
management regime in South Australia. A prescribed 
water resource is managed through an allocation and 
licensing system where the emphasis is on groundwater. 
These areas are known as Water Resources Prescribed 
Areas and Prescribed Well Areas. 
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Figure 8-15. Stream gauges selected for flood analysis in the South Australian Gulf region
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Figure 8-16. Major groundwater management units in the South Australian Gulf region (Bureau of Meteorology 2011e)
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Table 8-2. Weekly flood classifications for key flood gauging sites within the region (flood classes are derived 
in consultation with emergency services and local agencies; the peak height for the year is also included)
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8.5.1 Streamflow and flood report

At the time of writing, suitable quality controlled and 
assured data from the Australian Water Resources 
Information System (Bureau of Meteorology 2011a) 
were not available to conduct analyses of streamflow 
in the South Australian Gulf region in 2009–10. Due  
to this, no analysis was conducted on streamflow 
in the South Australian Gulf region.

Through flood monitoring partnership arrangements, 
data were available for a number of flood gauges 
allowing reporting on flood occurrence and severity  
at those sites. Ten gauges were selected as indicative 
stations for the South Australian Gulf region and are 
situated on the Onkaparinga, Torrens, Gawler and  
Hutt rivers (Table 8-2). The stations were also selected 
on the basis of data quality and coverage for the 
2009–10 period.

A rainfall event around the Adelaide area in mid-
September 2009 led to stream rises in all of the 
selected south flood reference gauges on the 
Onkaparinga, Torrens and Gawler rivers and even 
further north on the Hutt River at Clare. The stream  
rise was significant in the upper part of the Torrens 
catchment with minor flooding at Birdwood on 
25 September 2009.

In the only other flood event for 2009–10, persistent 
overnight showers resulted in steady stream rises 
and minor flood levels at Gumeracha Weir on  
14 October 2009. 

8.5.2 Inflows to wetlands

At the time of writing, suitable quality controlled and 
assured data from the Australian Water Information 
System (Bureau of Meteorology 2011a) were not 
available for the analysis of the pattern of wetland  
river inflows for the region. Due to this, no analysis  
was conducted on the pattern of inflow to wetlands.

8.5.3 Groundwater status

The status of groundwater levels in the region is 
evaluated for the Adelaide Plains and McLaren Vale 
aquifers. These aquifers are associated with three  
of the most important groundwater management  
units (prescribed well areas) shown in Figure 8-16.

The trends in groundwater levels over the past five 
years are evaluated using a 5 x 5 km grid across  
each aquifer. A linear trend in groundwater levels 
is evaluated for each bore with at least 20 level 
measurements since 2005.

The linear trend in groundwater levels for a 5 x 5 km 
grid cell is assessed as:

•	 decreasing	(where	more	than	60	per	cent	of	the 
bores in the grid cell have a negative trend in levels 
lower	than	-0.1	m/year)

•	 stable	(where	the	trend	is	lower	than	0.1	m/year	 
and	higher	than	-0.1	m/year	for	more	than	 
60 per cent of the bores)

•	 increasing	(where	more	than	60	per	cent	of	the	bores	
have	a	positive	trend	in	levels	higher	than	0.1	m/year)

•	 variable	(where	there	is	no	dominant	trend	in	
groundwater levels amongst the bores within  
a 5 km grid cell).

Groundwater levels for bores used in this assessment 
are extracted from the South Australian groundwater 
database. Example bore hydrographs are presented for 
each aquifer. Aquifers considered include (in order of 
depth from surface):

•	 Adelaide	Plains
 – watertable
 – Tertiary aquifer 1 (T1)
 – Tertiary aquifer 2 (T2).

•	 McLaren	Vale
 – watertable
 – Willunga
 – Maslin.
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8.5.3 Groundwater status (continued)

Adelaide Plains aquifers

Figure 8-17 illustrates the spatial and temporal trends in 
groundwater levels of the Adelaide watertable aquifer 
over the period 2005–10. There are few bores available 
to represent the watertable system. Trends in 
groundwater levels were analysed in data rich areas 
only. As shown in Figure 8-17, in the area where there is 
high monitoring bore density, groundwater levels are 
stable. In other areas, the levels are declining.

Selected bores 1 and 2 show variability in groundwater 
levels from 1990 to 2010 but no significant trend over 
the period. In contrast, bore 3 shows stable levels 
throughout the period. The fluctuations in water levels 
in bores 1 and 2 may be in response to infrequent 
recharge events. 

The hydrographs in Figure 8-18 which relate to T1 and 
T2 aquifers show large within-year variability that is most 
likely to be the result of seasonal groundwater extraction.

In general, there is a small falling trend in groundwater 
levels within the 5 x 5 km grid cells over the past five 
years in T1 aquifer. Within some grid cells no dominant 
trend is visible. The selected hydrographs indicate  
that variability in levels within a year is much larger 
than the interannual trend in levels. Bores 1 and 2  
are located near the downstream end of the Gawler 
River while bore 4 is located near the upstream 
end of the Little Para River. 

The analysis for T2 aquifer indicates declining trends 
in all grid cells. This is most likely in response to 
groundwater extraction. The selected bores show  
wide annual fluctuations in water levels due to  
pumping and declining water levels over the past 
five years. Among the selected bores, 1, 3 and 5  
are located at the upstream end of Salt Creek, the 
upstream end of Gawler River, and the downstream 
end of River Torrens, respectively.

Figure 8-17. Spatial distribution of trends in groundwater levels for the Adelaide watertable aquifer for the 2005–10 
period and selected hydrographs showing groundwater levels fluctuations post-1990
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Figure 8-18. Spatial distribution of trends in groundwater levels for the Tertiary aquifer T1 and Tertiary aquifer T2 for the 
2005–10 period and selected hydrographs showing groundwater levels fluctuations 
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Figure 8-19. Spatial distribution of trends in groundwater levels for the McLaren Vale watertable and the Port Willunga 
aquifers for the 2005–10 period and selected hydrographs showing groundwater levels fluctuations
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Figure 8-20. Spatial distribution of trends in groundwater levels for the Maslin Sands aquifer for the 2005–10 period and 
selected hydrographs showing groundwater levels fluctuations

8.5.3 Groundwater status (continued)

McLaren Vale aquifers

Groundwater levels within the McLaren Vale watertable 
aquifer are mostly declining or stable (Figure 8-19).  
From the selected bores, hydrographs 1, 3 and 4 
indicate relatively wide annual fluctuations in water 
levels that are most likely caused by extraction from the 
nearby bores. Hydrographs for bores 1 and 4 indicate 
continuing declines in water level while bores 2 and 3 
show variable but relatively stable groundwater levels.

Grid analyses of trends in groundwater levels within 
the underlying Willunga aquifer (Figure 8-19) show 
consistently declining levels for the period 2005–10.  
All the selected bores also show declining levels  
from at least 1990, with small annual fluctuations in 
groundwater levels. Of the selected bores, bores 2 
and 4 located at the northern and southern ends  

of the aquifer respectively show relatively low levels  
of both annual fluctuation and long-term trends in 
groundwater levels. The greater annual fluctuations  
in levels in bores 1, 3 and 5 are most likely due to 
seasonal groundwater extraction nearby.

Grid analyses of trends in groundwater levels within  
the Maslin aquifer indicate mostly decreasing or stable 
groundwater levels over the period 2005–10 (Figure 
8-20). The hydrograph from bore 1 shows a generally 
falling trend in water level from 2004. Bores 3 and 4 
located at eastern and southern ends of the Maslin 
Sands aquifer have generally stable water levels for the 
period 2005–10. Bore 5, located at the western end of 
the aquifer, shows wide annual fluctuations in water 
level that may be due to pumping from a nearby bore.
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Figure 8-21. Urban areas and supply storages in the South Australian Gulf region
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8.6 Water for cities and towns
8.6.1 Regional overview

The South Australian Gulf region has a total population 
greater than 1.25 million, with more than 1.1 million 
people residing in Adelaide. The remaining population is 
sparsely distributed throughout the region (Figure 8-21). 
Port Augusta, Port Lincoln, Port Pirie and Whyalla are 
notable townships with populations between 10,000 
and 25,000 (Australian Bureau of Statistics 2010b). 

Table 8-3 provides the populations of the major urban 
centres, the river basins in which they are located and 
their main urban water supply storages.

Table 8-3. Cities and their water supply sources in the South Australian Gulf region 

City Population* River basin Major supply storages 

Adelaide 1,187,000 Gawler, Torrens,  
Onkaparinga, Myponga  
and Fleurieu Peninsula

Myponga, Barossa, Little Para, Kangaroo Creek, Mount 
Bold, Happy Valley, Hope Valley, Warren, Millbrook and 
South Para reservoirs

Whyalla 23,200 Spencer Gulf River Murray (Morgan–Whyalla pipeline)

Port Pirie 14,200 Mambray Coast and  
Broughton River

Baroota Reservoir, River Murray (Morgan–Whyalla 
pipeline)

Port Augusta 14,000 Mambray Coast River Murray (Morgan–Whyalla pipeline)

Port Lincoln 14,000 Eyre Peninsula Groundwater (Southern Basins)

* Australian Bureau of Statistics (2010b)
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Figure 8-22. Variation in the amount of water held in storage over recent years (light blue) and over 2009–10 (dark blue) 
for Adelaide 

Adelaide (South Para)

Adelaide (Myponga)

Adelaide (Kangaroo Creek) 

Adelaide (Mount Bold)

8.6.1 Regional overview (continued)

Figure 8-22 shows the accessible storage volume  
over recent years for four water storages servicing 
Adelaide. Their combined accessible volume 
constitutes 69 per cent of the total system  
accessible storage volume for Adelaide.
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8.6.2 Adelaide

The Adelaide water supply area encompasses the city 
of Adelaide and surrounding suburbs, stretching over 
the Gawler, Torrens, Onkaparinga and Myponga river 
basins. Water from these river systems, combined with 
water imported into the region from the River Murray, 
supply the Adelaide population as well as irrigation 
throughout the reporting area. 

Urban water infrastructure and management 

South Australia Water Corporation (SA Water) is the 
South Australian Government-owned statutory body 
that owns and manages Adelaide’s water supply 
systems, recycled water systems and wastewater 
services. SA Water controls surface water diversions, 
operates water treatment plants and maintains 
Adelaide’s reticulation system. 

Figure 8-21 shows the key components of the  
Adelaide water supply system, including three pipelines 
importing River Murray water and ten storages totalling 
198 GL in capacity. SA Water also operates seven  
water treatment plants and 12 wastewater treatment 
plants. A number of privately operated bore fields exist, 
supplying groundwater primarily for agricultural uses. 
Some treated water is exported to adjacent regions 
for urban consumption.

Due to the low rainfall and short rivers of the Adelaide 
region, the natural run-off from areas such as the 
Mount Lofty Ranges is not sufficient to meet Adelaide’s 
water demand. Local catchment yields are, therefore, 
augmented with diversions from the River Murray.  
The annual volume of diversion is heavily dependent 
on the winter yield from the Mount Lofty Ranges 
and the volume in Adelaide’s water storages. 

The 60 km Mannum–Adelaide pipeline was the first  
of three pipelines built to deliver River Murray water  
to the Adelaide region. Commissioned in 1955, the 
Mannum–Adelaide pipeline supplies water to the Anstey 
Hill Water Treatment Plant and to a number of storages. 
The second pipeline to be constructed was the Swan 
Reach–Stockwell pipeline that was completed in  
1969. The Murray Bridge–Onkaparinga pipeline was 
completed in 1973 and supplies water to the Summit 
Storage Water Treatment Plant as well as releasing 
water into the Onkaparinga River for collection and 
treatment downstream.

There are a number of recent and ongoing 
infrastructure projects in the Adelaide region aimed at 
decreasing Adelaide’s dependence on River Murray 
water.	The	most	significant	project	is	a	100	GL/year	
desalination plant at Lonsdale, south of Adelaide.  
The plant is expected to start producing water in 2011. 
A number of recycling schemes that supply treated 
effluent for agricultural and municipal irrigation and 
residential (garden and toilet flushing) use also exist, 
as well as several community or privately operated 
recycling schemes that supply to viticulture and 
municipal applications. 

Surface storage levels and volumes in recent years 

The Mount Bold, South Para, Kangaroo Creek and 
Myponga storages constitute 69 per cent of the total 
Adelaide system storage. The South Para Reservoir 
serves the Northern Adelaide Plains. Kangaroo Creek 
Reservoir is used to supply water to the northern 
Adelaide suburbs from Port Adelaide to the Torrens 
River while Mount Bold Reservoir serves the southern 
Adelaide suburbs from the Torrens River to the 
Onkaparinga River. Water from the Myponga Reservoir 
is distributed along the coast from the Onkaparinga 
River to Normanville.

Figure 8-23 (top) shows the annual diversions from  
the River Murray since 1997–98 (Murray–Darling Basin 
Authority 2011). Figure 8-23 (middle) shows the combined 
volume of the four water storages listed in the preceding 
paragraph since July 1994. Figure 8-23 (bottom) shows 
the combined storage volume for 2009–10.

The storage volume in Figure 8-23 (middle) displays a 
large annual variation, with storages generally filling over 
July to October and drawdown the rest of the year, as 
seen in Figure 8-23 (bottom). Inflows are primarily from 
Mount Lofty Ranges catchments. Depending on these 
inflows, the River Murray diversion can range from 40 
per cent of the total water sourced in high rainfall years 
to 90 per cent in years of very low rainfall.

Figure 8-23 (top and middle) shows that, in years  
where there were low stream inflows from the  
Mount Lofty Ranges, the storages have not filled.  
This occurred in years such as 1997–98 to 1999–2000, 
2002–03 and 2006–07. Increased diversions from the 
River Murray were required in these years to meet  
the demand for water. 
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Figure 8-23. Annual River Murray diversion since 1997–1998 (top) and combined surface water storage volumes in Mount 
Bold, South Para, Kangaroo Creek and Myponga since 1993 (middle) and during 2009–10 (bottom)

8.6.2 Adelaide (continued)

The high diversion in 2002–03 (double the diversion  
of 2001–02) was due to diminished inflows from the 
Mount Lofty Ranges coupled with high demand 
resulting from dry, hot weather. In the severe drought 
conditions of 2006–07, record low inflows into the 
Murray–Darling Basin were recorded for 11 consecutive 
months. Flows from the Mount Lofty Ranges were also 
severely impacted (South Australia Water Corporation 
2010). These dry and hot conditions resulted in the 
small storage volume increase and large diversion from 
the River Murray that can be seen in Figure 8-23 (top) 

for that year. The 203 GL diversion in 2006–07 was  
initially restricted to 143 GL but was later increased  
by 60 GL to improve water quality. This additional 
60 GL was for use in 2007–08 and the diversion in  
that year was correspondingly less (Murray–Darling 
Basin Authority 2011).

Figure 8-23 (bottom) shows that in 2009–10 the 
Adelaide storages filled to almost 100 per cent  
before experiencing a relatively typical drawdown. 
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8.6.2 Adelaide (continued)

Water restrictions in recent years

The water restriction scheme for Adelaide is not 
operated in direct response to the total available water 
in storage. Water restrictions in Adelaide are instead 
dependent on flows from the Mount Lofty Ranges 
and also on conditions in the Murray–Darling Basin, 
including volumes in the Hume and Dartmouth 
storages. Restrictions applied to Adelaide outdoor 
water consumption are shown against combined 
storage volumes (for Mount Bold, South Para, 
Kangaroo Creek and Myponga) in Figure 8-24.

In the early 2000s, local storages, catchments and  
the River Murray were stressed as a result of drought 
conditions within the region and the Murray–Darling 
Basin. As a result, level 2 water restrictions were 
introduced in July 2003 for four months. Permanent 
Water Conservation Measures (PWCM) were introduced 

in October 2003, promoting long-term water 
conservation. The restrictions reduced average per 
capita total consumption (including residential, 
industrial,	commercial	and	other)	from	460	L/p/d	(litres	
per  
person	per	day)	in	2002–03	to	423	L/p/d	in	2003–04	
(National Water Commission 2009b ). The per capita 
consumption	continued	to	drop	to	420	L/p/d	and	 
412	L/p/d	for	2004–05	and	2005–06,	respectively.

In October 2006, after a record dry winter and  
record low inflows into the River Murray, enhanced  
level 2 restrictions were introduced. They were quickly 
replaced in January 2007 by level 3 restrictions and  
per capita consumption for 2006–07 decreased to  
399	L/p/d.	The	following	year	saw	significant	adoption	
of water conservation practices causing the per capita 
consumption	in	2007–08	to	drop	to	350	L/p/d	 
(National Water Commission 2011a).

Figure 8-24. Urban water restriction levels for the Adelaide water supply area since 2005 shown against the combined 
accessible water volume of Mount Bold, South Para, Kangaroo Creek and Myponga
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8.6.2 Adelaide (continued)

Level 3 restrictions remained through to 2009–10 with 
only minor changes to outdoor watering hours. The 
South Australian Government put on a temporary 
cessation of all outdoor watering in July 2007 which 
was extended through August and September due to 
low winter flows. In October 2007, Adelaide residents 
were permitted to water for three hours a week which 
was increased to five hours and then seven hours in 
April 2010 and May 2010, respectively. 

Source and supply of urban water in recent years

Figure 8-25 shows the total volume of water sourced 
from surface water and recycled water for supply to 
Adelaide (National Water Commission 2011a). Total 
water sourced in 2009–10 was 164 GL. Between 
2005–06 and 2009–10, the highest volume of water 
sourced was 181 GL in 2006–07, which was an 
extremely dry and hot year. Over the following three 
years, the volume of water sourced was lower and 
constant as a result of demand management through 
water restrictions. 

In 2005–06, recycled water comprised ten per cent  
of total water sourced for Adelaide. For the remaining 
years shown in Figure 8-25, approximately 15 per cent 
of the total water sourced was recycled water.  
No groundwater or desalinated water is sourced  
by SA Water for Adelaide’s water supply. 

Figure 8-26 shows the total volume of water delivered 
to residential, commercial, municipal and industrial 
consumers in Adelaide from 1995–96 to 2009–10. 
The 1995–96 to 2001–02 data were sent to the  
Bureau as required under the regulations in the 
Commonwealth Water Act 2007 while the 2002–03  
to 2009–10 data are based on information from the 
National Water Commission’s National Performance 
Reports (2011a). Consumption steadily increased  
from 1995–96 to 2000–01, with peak annual water 
consumption coinciding with the 2002–03 drought. 
Since 2002–03 and the introduction of water 
restrictions, water consumption declined. 

Figure 8-25. Total urban water sourced for the Adelaide water supply area from 2005–06 to 2009–10
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8.6.2 Adelaide (continued)

Residential water use constitutes between 65 per cent 
and 75 per cent of Adelaide’s total water consumption. 
Residential water use in Adelaide peaked in 2002–03 
when more than 123 GL were supplied for residential 
use. As discussed above, water restrictions and 
conservation measures subsequently had a marked 
influence on residential water use. These were 
introduced in 2003 and helped to maintain reduced 
water consumption through to 2006–07 when 
extremely dry conditions saw residential consumption 
increase slightly. The level 2 and level 3 restrictions 
introduced in 2006–07 reduced annual residential 
consumption to an average of 94 GL over the period 
2007–08 to 2009–10. 

Commercial, municipal and industrial water 
consumption in Adelaide peaked in 1997–98 at  
more than 45 GL. By 2007–08, consumption by the 
commercial, municipal and industrial sectors fell to 
32 GL. By 2009–10, it was only 16 GL, almost a  
third of the 1997–98 consumption.

Since the introduction of water restrictions in 2003,  
the per capita consumption in Adelaide (including 
residential, commercial, industrial and other uses) was 
greatly reduced from an unrestricted consumption  
of	460	L/p/d	in	2002–03	to	306	L/p/d	in	2009–10 
(National Water Commission 2011a).

Figure 8-26. Total urban water supplied to the Adelaide water supply area from 1995–96 to 2009–10
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8.7 Water for agriculture
The South Australian Gulf region includes some 
productive agricultural land in addition to extensive native 
grasslands. In the northern arid river basins, grazing  
is the main land use. Dryland pasture and cropping is 
more concentrated in the south in the Wakefield, Gawler 
and Broughton river basins.

8.7.1 Soil moisture

In the summer of 2009–10 (November 2009 to April 
2010), upper soil moisture was above average to very 
much above average on agricultural land in northern 
areas of the region (Figure 8-27). By comparison, 
agricultural land in southeastern areas had generally 
average upper soil moisture conditions.

During winter 2010 (May to October), upper soil moisture 
conditions were estimated to have increased across 
much of the region following consistently above average 
rainfall, particularly between August and October. 
Above average and very much above average conditions 
are indicated across much of the region. Average soil 
moisture conditions were limited to areas in the far 
southeast of the region and Kangaroo Island (Figure 8-27).

Figure 8-27. Deciles rankings over the 1911–2010 period for modelled soil moisture in the winter (May–October)  
and summer (November–April) of 2009–10 for the South Australian Gulf region
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Figure 8-28. Irrigation areas in the Onkaparinga River basin
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Figure 8-29. Total annual irrigation water use for 2005–06 to 2009–10 for natural resource management regions in the 
South Australian Gulf region (Australian Bureau of Statistics 2007; 2008; 2009; 2010a; 2011)

8.7.2 Irrigation areas

Irrigated agriculture in the South Australian Gulf region 
is mostly for viticulture and wine grape production, the 
most important regions of which are concentrated in 
the Onkaparinga catchment (Figure 8-28). Water for 
these enterprises is sourced from the Mount Lofty 
Ranges and River Murray diversions. Mount Bold 
Reservoir on the Onkaparinga River is the largest 
storage in the region with an accessible capacity  
of 46.4 GL. In most years, inflows to the storage are 
supplemented by water pumped from the River Murray 
via a pipeline from Murray Bridge.

A comparison of annual irrigation water use in parts  
of the region for the period between 2005–06 and 
2009–10 is shown by natural resource management 
regions in Figure 8-29 and Figure 8-30. Data were 
sourced from the Water Use of Australian Farms  
reports (Australian Bureau of Statistics 2007; 2008; 
2009; 2010a; 2011). The majority of irrigated water 
use occurs in the southeastern areas where  
viticulture is concentrated. 

The McLaren Vale Prescribed Wells Area (Figure 8-28) 
in the Onkaparinga catchment is described in Section 
8.7.3 as an example of irrigated agriculture water use 
in the South Australian Gulf region.

8.7.3 McLaren Vale

The McLaren Vale Prescribed Wells Area is located 
within the Onkaparinga catchment and managed by 
the Onkaparinga Catchment Water Management 
Board. It covers an area of 320 km2 with a population of 
approximately 174,000. The Onkaparinga River forms 
part of the northern boundary while the south-eastern 
boundary mostly follows the ridge of the Sellicks Range 
(Figure 8-28). 

The McLaren Vale Prescribed Wells Area was formed 
after amalgamating the Willunga Basin Prescribed Wells 
Area and the Upper Willunga Catchment Moratorium 
Area in 2000. This was done to address concerns 
about the long-term sustainability of water resources as 
a result of low rainfall and high extraction, which led to 
substantial declines in groundwater levels.

The climate of the area is Mediterranean, with cool,  
wet winters and hot, dry summers. Annual rainfall varies 
significantly, from around 400 mm to around 900 mm. 
Land use in the area is dominated by dryland pasture 
enterprises. However, irrigated viticulture provides the 
major source of income, accounting for more than 85 
per cent of the region’s irrigation. Orchards and other 
irrigated crops account for the remainder. 
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Figure 8-30. Annual irrigation water use per natural resource management region for 2009–10 (Australian Bureau of 
Statistics 2007; 2008; 2009; 2010a; 2011)
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8.7.3 McLaren Vale (continued)

Around 75 per cent of water used for irrigation in 
the McLaren Vale Prescribed Wells Area is sourced 
from groundwater, with the remainder sourced 
predominantly from mains water and treated water 
from the Christies Beach Waste Water Treatment Plant. 
The area contains an estimated 3–5 million ML of 
groundwater (Government of South Australia 2000). 

Prescription is the legal mechanism for implementing a 
water resource management regime in South Australia. 
A prescribed water resource is managed through an 
allocation and licensing system. 

The McLaren Vale Water Allocation Plan was adopted  
in November 2000. Average allocation in McLaren Vale 
is	1.5	ML/ha	for	vines	and	2.8	ML/ha	for	other	crops.	
Restrictions on access to groundwater and the high 
value of irrigated activities raised the market prices for 
permanent groundwater entitlements. The high cost of 
groundwater encouraged the development of alternative 
water sources by irrigators such as mains water and 
secondary treated water from the Christies Beach 
Waste Water Treatment Plant to irrigate vines, 
predominantly through drip irrigation. 

Groundwater in the McLaren Vale Irrigation Area

The aquifer system in the McLaren Vale Prescribed 
Wells Area is complex but can be grouped into  
four aquifers: the Quaternary sediments, Willunga 
Formation, Maslin Sands and fractured basement  
rock. These aquifers are interconnected and, as  
such, withdrawals from one aquifer will impact  
others (Australian Bureau of Agricultural and Resource 
Economics 2003). Furthermore, the aquifers are not all 
present at all locations in McLaren Vale. The Willunga 
aquifer supplies 64 per cent of groundwater extracted 
for irrigation, with the Maslin Sands and fractured 
basement rock aquifers supplying 20 per cent  
and 16 per cent respectively (Australian Bureau 
of Agricultural and Resource Economics 2003).

The Quaternary aquifer is formed from sands and 
inter-bedded clays where a perched aquifer develops 
within the sand sediments. Recharge is mainly through 
local rainfall and from run-off provided by streams. 
The Quaternary aquifer is generally shallow and of  
poor quality. However, it plays an important role in 
supporting groundwater dependent ecosystems,  
such as Aldinga Scrub, and by providing base flow 
to creeks and streams along the coastal margin 
(Government of South Australia 2007).

The Willunga aquifer is the most utilised groundwater 
resource in McLaren Vale and comprises sand and 
limestone. Recharge to this aquifer system principally 
occurs in the unconfined portion of the aquifer near 
McLaren Vale and McLaren Flat. The aquifer is confined 
by Quaternary sediments in the south and southwest. 

The Maslin Sands aquifer overlies the fractured rock 
aquifer and comprises fine to coarse sands and clays. 
The aquifer is unconfined in the northeast of the area. 
Like the Willunga aquifer, recharge is via direct rainfall 
infiltration in unconfined areas as well as from streams 
and inflow from surrounding fractured rocks.

The fractured rock aquifer outcrops east of the Willunga 
fault, along the northern extent of the area following the 
Onkaparinga Gorge. This aquifer is recharged by rainfall 
in outcropping areas. Groundwater flows through 
fractures and fissures in the formation and is influenced 
by the size, density and orientation of the fractures. This 
water source is accessed by deep bores, generally 
around 100 m in depth.

The Willunga observation well monitoring network 
provides critical water level and salinity information on 
the groundwater systems in the McLaren Vale 
Prescribed Wells Area (Figure 8-31). The observation 
well network was established in the 1970s. 
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Figure 8-31. The McLaren Vale Prescribed Wells Area with groundwater bore sites, including a location map of the area
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8.7.3 McLaren Vale (continued)

There is often a very strong relationship observed in 
shallow aquifer systems between changes in 
groundwater levels and rainfall, which occur as a result 
of rapid recharge to these systems from rainfall 
(Department of Water, Land and Biodiversity 
Conservation 2007). Therefore, years of above average 
rainfall will result in rising groundwater levels, while 
years of below average rainfall will result in declining 
groundwater levels. 

Trends in the groundwater levels were evaluated for the 
watertable (Quaternary) aquifer at five selected sites 
using data between 1990 and 2010 (Figure 8-32). The 
figure also shows the rainfall residual mass (cumulative 
difference between monthly rainfall and long-term 
average monthly rainfall) and the absolute monthly 

rainfall for the period. A positive slope on the rainfall 
residual mass curve equates to a period of above 
average rainfall, while a negative residual mass slope 
equates to a period of lower than average rainfall. The 
figure illustrates that, except for one bore, the 
groundwater response to trends in rainfall is prominent. 
It also shows that groundwater recharge in the 
watertable aquifer is driven by seasonal cycles in 
rainfall. All wells show a decline in water level after 2007. 
This was as a result of below average rainfall conditions 
in the region (see rainfall residual mass in Figure 8-32). 
The pattern and magnitude of change in groundwater 
level is also influenced by the change in the pattern of 
extraction across the area.

Figure 8-32. Groundwater levels between 1990 and 2010 of the Quaternary aquifer at five bore sites in the McLaren Vale 
irrigation area compared with rainfall residuals (middle panel) and daily rainfall (lower panel) at Willunga
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8.7.3 McLaren Vale (continued)

Groundwater level status 

Figure 8-33 shows the median groundwater depth 
in the three aquifers in the McLaren Vale area during 
2009–10. Groundwater levels for the McLaren Vale 
watertable, Port Willunga and Maslin Sands aquifers 
are shown together. The watertable bores are mostly 
located in the Quaternary aquifer. Figure 8-34 shows 
deciles of depth in 2009–10 compared to the past  
20 years.

The bores in the McLaren Vale watertable aquifer 
indicated shallow groundwater levels in some locations 
during 2009–10, but other locations showed levels 
among the deepest of the past 20 years. Groundwater 
depth in the Willunga aquifer in 2009–10 was 10 m 
below land surface or deeper. The recorded 
groundwater levels were among the deepest of the past 
20 years. In the Maslin Sands, groundwater levels in 
2009–10 were also deep, but decile rankings varied 
significantly at different bores, reflective of local 
conditions related to recharge and extraction. Overall, 
groundwater levels in the area generally declined 
concurrent with the expansion of irrigated land. 

Groundwater salinity status

At the time of writing, suitable quality controlled and 
assured time-series data on groundwater salinity from 
the Australian Water Resources Information System 
(Bureau of Meteorology 2011a) were not available. 
Therefore groundwater salinity status of the McLaren 
Vale aquifers has not been described.
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Figure 8-33. Median groundwater levels below surface for the McLaren Vale watertable, Port Willunga and  
Maslin Sands aquifers in 2009–10
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Figure 8-34. Deciles of groundwater levels below surface for the McLaren Vale watertable, Port Willunga and 
Maslin Sands aquifers in 2009–10 compared to the 1990–2010 reference period
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