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SUMMARY 2011 

The Southern Basins Prescribed Wells Area (PWA) is located in southern Eyre Peninsula, approximately 
270 km west of Adelaide. It is ǇǊŜǎŎǊƛōŜŘ ǳƴŘŜǊ {ƻǳǘƘ !ǳǎǘǊŀƭƛŀΩǎ Natural Resources Management Act 
2004 and a Water Allocation Plan provides for the sustainable use of the groundwater resources. 

Groundwater extractions in the Southern Basins PWA occur primarily from the Quaternary Limestone 
aquifer. Metered extractions for the 2010ς11 water-use year totalled 5631 ML, which represents a 
decrease of 15% from the previous water-use year and is the lowest recorded in the past ten years. The 
majority of the extractions (5583 ML) are for public water supply, with the Uley South lens providing 
nearly 90% of this volume. 

After long periods of declining groundwater levels, above-average rainfall since 2009 has increased 
recharge and led to watertable rises of up to 0.4 m in some areas. During 2011, despite small localised 
declines in some areas, there has been an overall general increase in groundwater levels across the 
majority of the PWA when compared to water levels at the same time the previous year. 

Groundwater salinity is variable across the Southern Basins PWA with both increases and decreases in 
salinity recorded in 2011. Lincoln Basin is the most vulnerable to increases in salinity due to the up-coning 
of saline groundwater underlying the fresh groundwater lenses.  

While the status assigned to the groundwater lenses of the Southern Basins PWA reflects the generally 
positive trends observed during 2011, it must be remembered that in the past, a prolonged period of 
below-average rainfall resulted in declining water levels and a gradual rise in groundwater salinities. The 
reoccurrence of similar low-rainfall periods must be considered in long-term planning. 
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ASSESSMENT OF STATUS 
The Uley South, Uley Wanilla, Uley East and Coffin Bay lenses have been assigned a ƎǊŜŜƴ ǎǘŀǘǳǎ ƻŦ άbƻ 
ŀŘǾŜǊǎŜ ǘǊŜƴŘǎΣ ƛƴŘƛŎŀǘƛƴƎ ŀ ǎǘŀōƭŜ ƻǊ ƛƳǇǊƻǾƛƴƎ ǎƛǘǳŀǘƛƻƴέ ŦƻǊ нлммΦ ¢Ƙƛǎ ǎǘŀǘǳǎ ƛǎ ǎǳǇǇƻǊǘŜŘ ōȅΥ 

 the overall rise of groundwater levels when compared to the same time the previous year due to 
near-average rainfall during 2011, despite some small localised declines in some area 

 a reduction in salinity in some areas due to increased recharge. 

The Lincoln Basin has been assigned a yellow statǳǎ ƻŦ ά!ŘǾŜǊǎŜ ǘǊŜƴŘǎ, indicating low risk to the 
ǊŜǎƻǳǊŎŜ ƛƴ ǘƘŜ ƳŜŘƛǳƳ ǘŜǊƳέ for 2011. This status is based on the relatively higher groundwater 
salinities and vulnerability to saline water intrusion due to both vertical and lateral groundwater flow.  

While the status assigned to these lenses reflects the positive trends observed during 2011, it must be 
remembered that in the past, a prolonged period of below-average rainfall resulted in declining water 
levels and a gradual rise in groundwater salinities. The reoccurrence of similar low-rainfall periods must 
be considered in long-term planning. 

The Quaternary Limestone aquifer responds rapidly to changes in rainfall patterns and consequently, the 
status of the resource may change from year to year. 

 

STATUS 2011 
 

 

 
 
 
 
 

No adverse trends, indicating a stable or improving situation    

Trends are either stable (no significant change) or improving (i.e. decreasing salinity or rising water 
levels). 

Adverse trends, indicating low risk to the resource in the medium term 

Observed adverse trends are gradual and if continued, will not lead to a change in the current beneficial 
uses of the groundwater resource for at least 15 years. Beneficial uses may be drinking water, irrigation 
or stock watering. 

Adverse trends, indicating high risk to the resource eventuating in the short to medium term 

Observed adverse trends are significant and if continued, will lead to a change in the current beneficial 
uses of the groundwater resource in about 10 years. 

Degradation of the resource compromising present use within the short term 

Trends indicate degradation of the resource is occurring, or will occur, within five years. Degradation will 
result in a change in the beneficial use (e.g. no longer suitable for drinking or irrigation purposes) and 
may take the form of increasing groundwater salinities or a fall in the groundwater levels such that 
extractions from the aquifer may not be possible. 

Uley South,  
Uley Wanilla,  
Uley East and  
Coffin Bay lenses 

Lincoln Basin 
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BACKGROUND 

The Southern Basins Prescribed Wells Area (PWA) is located at the southern most part of the Eyre 
Peninsula, approximately 270 km west from Adelaide (Fig. 1). It is ǇǊŜǎŎǊƛōŜŘ ǳƴŘŜǊ {ƻǳǘƘ !ǳǎǘǊŀƭƛŀΩǎ 
Natural Resources Management Act 2004 and a Water Allocation Plan provides for the sustainable use of 
the groundwater resources. 
 

 

Figure 1. The Southern Basins Prescribed Wells Area with location of Quaternary fresh groundwater lenses 
as described in the current Water Allocation Plan and delineated in DWLBC Report 2002/13 

 

HYDROGEOLOGY 
Within the Southern Basins PWA there are two main sedimentary sequences containing groundwater 
that overlie basement rocks: the Quaternary Limestone aquifer and the Tertiary Sands aquifer (Fig. 2).  

Quaternary Limestone aquifer 

The Quaternary Limestone aquifer comprises a generally thin veneer of aeolianite sediments of the 
Bridgewater Formation and is continuous across the PWA. These calcarenite (i.e. sand comprising of shell 
fragments, calcareous algae fragments and silicate grains) dune sediments are known to be over 130 m 
thick in parts of the Uley South Basin. The Bridgewater Formation is generally unconsolidated or loosely 
aggregated, although hard cemented calcrete layers are present. Secondary porosity appears to be 
common, evidenced by regular occurrences of surface solution features.  
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Groundwater resources within the PWAs are extracted predominantly from the Quaternary Limestone 
aquifer. Quaternary aquifer salinities generally range between 400 and 1800 mg/L and well yields are 
generally high. Areas defined by salinity of less than 1000 mg/L are described as fresh groundwater lenses 
(Fig. 1) in the current Water Allocation Plan and delineated in DWLBC Report 2002/13.1 Their extent is 
partly controlled by geological structures. 

Groundwater flow in the Quaternary Limestone aquifer is predominantly in a direction toward the 
nearest coastline in the Southern Basins PWA. 

Tertiary Sand aquifer 

The Tertiary Sand aquifer extends over most of the Southern Basins PWA and consists of unconsolidated 
fine quartz-sands of the Wanilla Formation that are largely separated from the overlying Quaternary 
Limestone aquifer by a clay confining layer known as the Uley Formation. Where this confining layer is 
thin or absent, hydraulic connection between the two aquifers is thought to occur. Due to low yields and 
generally higher salinities than the Quaternary aquifer (up to 7500 mg/L), the Tertiary Sand aquifer has 
only been developed locally for stock and domestic supplies. 

Basement aquifer 

There is limited information and conceptual understanding of the basement aquifers in Eyre Peninsula. 
Groundwater occurring within basement aquifers is irregular and salinities and yields are variable, which 
is typical of groundwater resources occurring within fractured rock environments. Basement aquifers 
around Green Patch (immediately north-west of the Southern Basins PWA) have been developed for 
irrigation purposes, although the volumes extracted are likely to be small. 
 

 

Figure 2. Geological cross-section of stratigraphic units in the Southern Basins PWA (50 x vertical 
exaggeration) 

1
 Evans, SL 2002, Southern Basins Prescribed Wells Area groundwater monitoring status report 2002, Report DWLBC 2002/13 
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GROUNDWATER DEPENDENT ECOSYSTEMS 
Whilst groundwater dependent ecosystems (GDEs) have not been considered in this assessment of the 
status of the groundwater resources, it is important to note the presence and ecological characteristics of 
the GDEs found in the Southern Basins PWA. Groundwater dependent ecosystems can be defined as 
ecosystems where groundwater provides all or part of the water quantity, chemistry or temperature 
requirements, either permanently, seasonally or intermittently. It is generally considered that shallow 
watertables (less than 10 m below the surface) are more likely to support GDEs than deeper watertables. 

Ecosystems that are potentially dependent on groundwater have been mapped throughout the Southern 
Basins PWA and comprise wetlands, terrestrial plants and subsurface biota inhabiting water-filled voids 
(stygofauna). Direct groundwater discharge to the marine environment, which may also support marine 
animals and plants, occurs from the Quaternary Limestone aquifer along the coastal margin of the PWA.  

Groundwater dependent wetlands are primarily located around the perimeter of the Southern Basins 
PWA and are closely aligned with, or located immediately outside, mapped freshwater lenses. Most of 
the mapped groundwater dependent wetlands are intermittent or seasonal and support bird populations 
and a range of groundwater dependent aquatic and terrestrial vegetation species. Sleaford Mere is the 
only permanent groundwater dependent wetland mapped within the PWA (Fig. 1). 
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RAINFALL 

The Southern Basins region is characterised as a Mediterranean climate with warm to hot, dry summers 
and mild, wet winters. Rainfall is winter dominant with May through to August receiving the most rainfall. 
The average annual rainfall decreases to the north and east. Data from the Westmere (18137) and Big 
Swamp (18017) rainfall stations were chosen for the analysis of rainfall trends (Fig. 3). 

 

 
Figure 3. Location of the Westmere and Big Swamp rainfall stations in the Southern Basins PWA 
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From 1910 to 2011, the long-term average annual rainfall at the Big Swamp rainfall station is 559 mm 
(Fig. 4). The cumulative deviation from the average annual rainfall is graphed in orange to identify periods 
when annual rainfall trends are above or below the average. An upward slope indicates a period when 
the rainfall is greater than the average, while a downward slope indicates a period when the rainfall is 
below the average.   

From 1910 to 1940, rainfall at the Big Swamp rainfall station was typically above average, with very wet 
years in 1910, 1916, 1917, 1920, 1923 and 1932. From 1940, rainfall was predominantly below average 
until 1968 when the station recorded its highest reading of 925 mm. After this particularly wet year, 
rainfall displayed an overall upwards trend, reaching 874 mm in 1992. Since 1992, rainfall has generally 
been below average until 2008. The last three years have been above average. 

 

 
Figure 4. Annual rainfall and cumulative deviation from the average annual rainfall for the Big Swamp 

rainfall station in the Southern Basins PWA 

 
From 1910 to 2011, the long-term average annual rainfall at the Westmere rainfall station is 575 mm 
(Fig. 5). The trends are broadly similar to Big Swamp after 1968 when the station recorded its highest 
reading of 1034 mm. From 1926 to 1950, rainfall was predominantly below average, whereas the period 
from 1950 to 1968 was generally above average. The last three years (2009, 2010 and 2011) have 
recorded slightly above-average rainfall.  
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Figure 5. Annual rainfall and cumulative deviation from the average annual rainfall for the Westmere 

rainfall station in the Southern Basins PWA 

 
The sustainability of the groundwater resources in the Southern Basins PWA is highly dependent on 
recharge from rainfall and the historical data has indicated that periods of above or below-average 
rainfall trends can last for up to 25 years. Greater recharge responses have been observed when rainfall 
occurs in high-intensity events. 
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GROUNDWATER USE 

Licensed groundwater extractions in the Southern Basins PWA for the 2010ς11 water-use year totalled 
5631 ML (Fig. 6). This amount is derived from metered data and represents a decrease of 15% from the 
previous water-use year, the lowest extraction recorded in the past ten years. Water restrictions imposed 
at various levels since 2002 have reduced the demand for groundwater and these restrictions were lifted 
in April 2011. Extractions have been considerably lower than the licensed allocation limit since 2007ς08. 
The licensed allocation limit is determined in accordance with the current Water Allocation Plan. 

  

Figure 6.  Historic licensed groundwater use and licensed allocation limit in the Southern Basins PWA 
 

Groundwater extraction from the Quaternary Limestone aquifer is primarily from the fresh groundwater 
lenses (less than 1000 mg/L). The majority of extraction is for town water supply and around 90% of the 
total volume extracted from the Southern Basins PWA comes from the Uley South Basin Lens (Table 1). 
Unlicensed groundwater extractions for stock and domestic purposes are estimated to be around 
133 ML/y2. 

 

Table 1. Groundwater extraction from each source for 2010ς11  

Source Extraction (ML) 

Uley South 4940 

Lincoln 441 

Uley Wanilla 121 

Coffin Bay-A 103 

Basement 26 

Total 5631 

2
 Stewart, S, Alcoe, A and Risby, L, (2012), Science support for the Southern Basins and Musgrave Prescribed Wells Areas Water Allocation Plan, Department 
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GROUNDWATER OBSERVATION NETWORKS 

WATER LEVEL NETWORK 
Monitoring of the groundwater levels in the Southern Basins PWA began in 1962 in response to the need 
for a suitable and sustainable water supply. The lengths of monitoring records vary between the sub-
regions (Uley, Lincoln, Coffin Bay) as they were developed at different times.  

There are currently 128 wells monitoring groundwater levels with 97 monitoring the Quaternary 
Limestone aquifer (Fig. 7; Table 2). These wells are monitored on a monthly or six-monthly basis to 
enable the assessment of both long-term and short-term trends.   

Two observation wells (SLE069 and ULE205) are completed across both the Quaternary Limestone and 
Tertiary Sand aquifers to monitor the position of the fresh waterςseawater interface. Observation wells 
ULE210, ULE211, ULE212, ULE156 and ULE209 are also used to monitor the fresh waterςseawater 
interface. 

 
Table 2. Groundwater level observation wells per aquifer and lens 

Aquifer Lens Number of wells Monitoring frequency 

Quaternary Limestone 
(Bridgewater Formation) 

Uley South 35 34 x monthly & 1 x 6 monthly 

Uley Wanilla 13 12 x monthly & 1 x 6 monthly 

Uley East 7 2 x monthly & 5 x 6 monthly 

Coffin Bay A 13 13 x monthly  

Coffin Bay B 1 1 x 6 monthly 

Coffin Bay C 2 2 x 6 monthly 

Lincoln A 8 8 x monthly 

Lincoln B 8 8 x monthly 

Lincoln C 10 10 x monthly 

Tertiary aquitard (Uley Formation) 4 1 x monthly & 3 x 6 monthly 

Tertiary Sand (Wanilla Formation) 23 12 x monthly & 11 x 6 monthly 

Quaternary and Tertiary (seawater interface) 2 2 x monthly 

Tertiary and basement 1 1 x 6 monthly 

Basement (Sleaford Complex)  1 1 x 6 monthly 

Total  128  
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Figure 7.  Location of groundwater level observation wells in the Southern Basins PWA as at 5 April 2012


