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1 Introduction  

1.1 Background to the Water Allocation Plan  

This document is the Water Allocation Plan for the Southern Basins and Musgrave Prescribed Wells 

Areas, 2025. The Water Allocation Plan (the Plan) for the Southern Basins and Musgrave Prescribed 

Wells Areas (PWAs) is prepared pursuant to Part 4, Division 2 of the Landscape South Australia Act 

2019 (the Landscape Act) and is consistent with the objects and requirements of this Act. It 

replaces the Water Allocation Plan for the Southern Basins and Musgrave Prescribed Wells Areas, 

2016.  

This Plan manages the groundwater resources of the Quaternary, Tertiary and Basement aquifers of 

the Southern Basins and Musgrave PWAs and provides water to ecosystems dependent on these 

groundwater sources (for example, red gums, wetlands, soaks) to protect them from impacts due 

to the taking of water . The groundwater managed through this Plan is divided into consumptive 

pools, including Bramfield, Coffin Bay, and Uley South, which provide public water supplies.  

The Landscape Act requires the Eyre Peninsula Landscape Board (the Board) to prepare and review 

a plan for each of the prescribed water resources in its region. The Landscape Act allows a Plan to 

relate to more than one prescribed water resource. Both the Southern Basins and the Musgrave 

PWAs were amalgamated into a single Plan in 2016 and this Plan also covers both water resources. 

The development of this  Plan and the 10-year statutory review have been undertaken 

simultaneously by the Board. 

This Plan has been produced using the Intergovernmental Agreement on a National Water Initiative 

(NWI) (COAG 2004) as a guiding document. The NWI is an agreement signed by all state and 

territory governments and the Australian Government. It sets out principles on which freshwater 

resources should be shared for the benefit of communities, freshwater ecosystems and economic 

development. These principles relate to matters such as the need for science-based water planning, 

adaptive management of the resource, open engagement with communities, secure water rights 

for consumptive purposes and the provision of environmental water requirements.  

This Plan is a statutory document that provides for the management of water property rights 

through a legally robust licensing regime, the apportioning of available water in a resource for 

groundwater dependent ecosystems (GDEs) and for consumptive purposes, the management of 

the taking and use of water and the transfer of water rights between users. This Plan aims to 

achieve an equitable long-term balance between environmental, social and economic needs for 

water. This Plan also sets out the requirements for those water affecting activities that are specific 

to the areas managed by this Plan and are addition al to those contained in the Eyre Peninsula 

Water Affecting Activity Control Policy. 

This Plan does not encompass the management, take and use of surface water or water in 

watercourses as these resources are not prescribed currently. 

The Board has commissioned significant research and investigation, including groundwater 

modelling, to further develop the knowledge and understanding of the regionõs groundwater 
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systems. This knowledge underpins the ability to adaptively manage the groundwater resources 

over time. 

1.1.1 Objectives  

By managing the take and use of water from the groundwater resources within the Southern Basins 

and Musgrave PWAs within the limits set by the Plan, this Plan aims to meet the following 

objectives: 

¶ Allocate water for licensed consumptive purposes including (but not limited to) public water 

supply, irrigation for agricultural and recreational purposes and mining, in a manner that seeks 

to protect the sustainability of the water resources. 

¶ Minimise the impact of the authorised taking of water on:  

- other water resources (adjacent or overlying water resources) 

- groundwater dependent ecosystems (GDEs) 

- existing users of groundwater, including for stock and domestic purposes. 

¶ Acknowledge Aboriginal water interests relating to:  

- the traditional and cultural importance of groundwater  

- legal rights to take water arising from Native Title determinations  

- possible economic benefits from entitlements to groundwater  in the future .  

¶ Minimise the risk of seawater intrusion due to the taking of authorised water in coastal aquifers . 

¶ Minimise the risk of increasing groundwater salinit ies from the authorised taking of water.  

1.1.2 History of groundwater m anagement  

Drinking water supply for the majority of the Eyre Peninsula is sourced from a range of local 

groundwater aquifers, including the Southern Basins Prescribed Wells Area (Uley South, Uley 

Wanilla, Lincoln South and Coffin Bay) and the Musgrave Prescribed Wells Area (Bramfield) for 

Elliston, as well as the River Murray, via the Morgan to Whyalla and Iron Knob to Lock pipelines. Of 

the regionõs groundwater systems, those within the Southern Basins and Musgrave PWAs provide 

water of sufficient quality and quanti ty to support a range of uses, including public supply, 

agriculture, industry, recreation and domestic consumption. 

To better manage and protect these critical resources, the Southern Basins and Musgrave 

Proclaimed Regions were declared in March 1987 under Section 41 of the Water Resources Act 

1976. This marked the beginning of formal groundwater regulation in the region. Subsequently, 

water allocation plans were developed under the Water Resources Act 1997, replacing earlier 

management documents from 1997. The inaugural Plans for the Southern Basins and Musgrave 

PWAs were adopted in December 2000 and January 2001, respectively. The Board reviewed these 

Plans in accordance with the requirements of the Natural Resources Management Act 2004 and 

subsequently made the decision to amend both plans and to combine them into a single plan  in 

2016.  

Pursuant to the transitional provisions in the Landscape Act (Schedule 5, Division 7), the original 

proclamations for the Southern Basins and Musgrave Proclaimed Regions made in 1987 remain in 
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force and effect, as though the regions were proclaimed as the Southern Basins and Musgrave 

PWAs by regulation made under Section 101 of the Landscape Act. 

The 2016 Water Allocation Plan (the previous Plan) was made pursuant to Chapter 4, Part 2, 

Divisions 2 and 3 of the superseded Natural Resources Management Act 2004. It introduced a more 

rigorous framework for groundwater extraction, aiming to balance consumptive use with 

environmental sustainability. It established annual extraction limits based on scientific assessments 

and groundwater level monitoring, with trigge r levels used to adjust allocations when thresholds 

were reached ð helping to prevent  the overuse of groundwater and rising salinity. 

However, over the past decade, groundwater levels have continued to decline, particularly in the 

Uley South Basin, the regionõs primary source of potable water. This decline is driven by reduced 

rainfall, altered recharge patterns, and sustained extraction pressure. If groundwater levels fall 

below sea level, seawater intrusion could permanently compromise the quality of the water 

resource. In recognition  of the status and condition of the regionõs water resources and legislative 

requirements, the Board has now prepared this amended Plan, which supersedes all previous Plans. 

Concurrently, to secure long-term water supply and reduce reliance on stressed aquifers and the 

River Murray, the South Australian Government is investing $470 million in a desalination plant at 

Port Lincoln. This infrastructure will supplement existing sources, including the Iron KnobðKimba 

pipeline and local groundwater basins. 

1.2 Description of Prescribed Wells Areas 

1.2.1 Southern Basins Prescribed Wells Area  

The Southern Basins PWA covers an area of 870 km2 and comprises all or parts of the Hundreds of 

Lincoln, Wanilla, Lake Wangary, Uley, Sleaford and Flinders (Figure 1-1). The main townships near 

the PWA are Port Lincoln and Coffin Bay. The land surface is predominantly undulating, with 

elevations ranging from sea level to approximately 200 m above Australian Height Datum (AHD). 

The PWA can be described as having an undulating topographic relief which is typical of the 

ancient dune systems which formed about 100,000 years ago, with dramatic coastal cliffs rising to 

around 140 m above the sea. Inland, there are generally large, enclosed depressions with 

elevations that are often close to sea level, while basement rock outcrops form topographic highs 

up to 200 m above sea level. The dunes are capped by a very hard calcrete layer with a soil cover 

that is thin or absent over large areas. The groundwater resources of the Southern Basins PWA are 

found within the Quaternary Bridgewater Formation sedimentary aquifer, the Tertiary Sands 

sedimentary aquifer and the Basement fractured rock aquifer. 
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Figure  1-1 Indicative map of the Southern Basins Prescribed Wells Area
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There are limited surface water resources because of the permeable nature of the dune landscape, 

which readily absorbs most of the rainfall. The few surface water features that do persist include 

Sleaford Mere, a permanent saline lake which is the surface expression of the regional watertable, 

and Big Swamp and Little Swamp which are ephemeral lakes which generally contain brackish 

water derived from surface water flows originating in catchments predominantly external to the 

PWA. The overall water regime of both Big and Little Swamps is not considered to be primarily 

dependent on groundwater . However, both swamps contribute water to the regional groundwater 

system during periods of overflow. Red gum communities adjacent to Big and Little Swamps are 

likely to be dependent on the shallow groundwater, especially during dry periods.  

1.2.2 Musgrave Prescribed Wells Area  

The Musgrave PWA spans an area of 3,595 km2 and comprises the Hundreds of Colton, Talia, 

Tinline, Squire, Ward, Hudd, Kappawanta, Blesing, Way, Pearce and Haig. The PWA encompasses 

the townships of Elliston and Bramfield. Elevations range from sea level to approximately 

248 mAHD at Mount Wedge  (Figure 1-2).  

The PWA features a varied landscape shaped by both coastal and inland geomorphic processes. 

Topographically, the Musgrave PWA is underlain largely by coastal dune systems, part of the 

Quaternary Bridgewater Formation, which are geologically and geomorphologically similar to those 

found in the Southern Basins PWA.  

These coastal dunes form prominent northðsouth aligned ridges and interdunal depressions, 

particularly along the western fringe, where Lake Newland, Salt Lake, Middle Lake and other 

ephemeral lakes occupy lower-lying areas. These interdunal wetlands represent areas where the 

shallow watertable intersects the land surface, forming seasonal or permanent wetland systems 

that receive local surface runoff and are directly connected to underlying aquifers. 

Moving inland, the terrain transitions to gently undulating plains and low hills. These areas include 

local depressions that host wetland features such as Lake Hamilton and Sheringa Lagoon, which 

also reflect the surface expression of groundwater. The elevation gradient from inland areas toward 

the coast influences the regional direction of groundwater flow, supporting natural discharge zones 

in the western part of the PWA.  

The predominant land use is extensive stock grazing, although some cropping is also practised in 

areas where soil depth, fertility and extent are suitable. This pattern is particularly visible in the 

more cleared eastern portions of the PWA. 
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Figure  1-2 Indicative map of the Musgrave Prescribed Wells Area  
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1.3 Climate  

The Eyre Peninsula experiences a Mediterranean climate characterised by cool, wet winters and hot, 

dry summers. The southern areas have a milder, wetter climate compared with the warmer and 

drier north and north -west parts of the region (URPS 2025). Annual rainfall across Eyre Peninsula is 

generally higher in the coastal areas than inland. Average annual rainfall varies from approximately 

397 mm in the north -west of the Musgrave PWA to around 555 mm in the Southern Basins PWA 

(DEW 2025b). 

The Bureau of Meteorologyõs (BoMõs) rainfall variability map (1900 to 2023) shows that the Eyre 

Peninsula predominantly falls within the moderately low rainfall variability category, with a 

variability index ranging from 0. 5 to 0.75 (BoM et al. 2019). This indicates that, on an annual scale, 

the region has historically experienced relatively stable rainfall compared to inland Australia, where 

rainfall is far more erratic. However, seasonal analyses reveal a more complex pattern.  

From 1989 to 2018, rainfall patterns reveal a noticeable decline in autumn and spring rainfall, 

particularly around locations like Kyancutta and Port Lincoln, while winter rainfall remains 

moderately reliable (Figure 1-3). Summer rainfall is the least dependable, displaying erratic patterns 

and limited consistency. The timing of the autumn break, defined as receiving 15 mm of rain over 

3 days, varies across the peninsula. Occurring in early May in the south, late May to early June in 

central areas and as late as July in the north. This break has slightly shifted over the years, 

appearing later in northern regions and earlier in some coastal zones (BoM et al. 2019). 

 

 
Figure  1-3 Rainfall reliability maps for Eyre Peninsula , sourced from BoM et al. 2019  

 

The Eyre Peninsula experiences average annual maximum temperatures of 18 to 27°C and average 

summer maximum temperatures of 21 to 33°C. A significant increase in the number of days 

exceeding 38°C has been recorded over the past 2 decades. From 2004 to 2024, BOM weather 

stations 018070 Port Lincoln and 018192 North Shields recorded an average of 5days per year 

above 38 °C, compared to an average of 2 days per year between 1974 and 2003. At BOM station 

018044 Kyancutta, the average rose to 25 days per year between 2004 and 2024, compared with 22 

days per year between1974 to 2003. The highest annual total was recorded in 2019, with 44 days 

exceeding 38 °C (BoM 2025). The temperature anomaly maps for the period 1990 to 2024 reveal a 

clear warming trend across South Australia, including the Eyre Peninsula (Figure 1-4). During the 
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Millennium Drought (1997  to 2009), temperatures were near to slightly above average, 

compounding the impacts of reduced rainfall. From 2013 onwards, the region experienced 

frequent above-average temperatures, with extreme heat events evident in 2013, 2014, 2016, 2019, 

2020, 2023 and 2024.  

 

 
Figure  1-4 South Australia historical mean temperature anomaly maps, 1990  to 2024 

sourced from BoM 2025 

 

Data from a network of rainfall and weather stations operated by the BoM and the Department for 

Environment and Water (DEW) have been strategically selected to represent rainfall distribution 

and temperature patterns across the Southern Basins and Musgrave PWAs (Figure 1-1 and 

Figure 1-2). These stations are used to calculate long-term averages and evaluate changes in 

rainfall over time. 

1.3.1 Southern basins climate conditions  

The Southern Basins PWA, located within the southern portion of the peninsula, generally 

experiences a cooler, wetter Mediterranean climate, especially along the southern and western 

coastal margins. The long-term annual rainfall totals (1971 to 2024) based on Big Swamp and 

Westmere rainfall stations, range from 370 to 870 mm/y with a long -term average annual rainfall of 

555 mm. The pronounced wet winter period is between May and August, during which mean 

monthly rainfall exceeds mean monthly potential evaporation.  

The long-term trends for Big Swamp and Westmere show a significant downward trend in annual 

rainfall, particularly over the past 2 decades. In 2024, total annual rainfall at Big Swamp was 

recorded at 412 mm, representing a 26% decline (143 mm below) from the long -term average of 

555 mm/y (Figure 1-5). Similarly, Westmere recorded 428 mm, which is 23% below the same long-

term average (Figure 1-6). 
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Figure  1-5 BoM 18017 ð Big Swamp annual rainfall compared to the long -term average 

 

 
Figure  1-6 BoM 18137 ð Westmere annual rainfall compared to the long -term average 

 

Climate pattern shifts are shown by the cumulative deviation rainfall chart for Westmere station 

(Figure 1-7). The chart presents the relationship between annual rainfall trends and long-term 

climate variability overtime. The blue bars represent yearly rainfall (1906 to 2024), while the orange 

line shows how rainfall has deviated from the long-term average over time. An upward trend 

represents a period where rainfall was above the long-term average rainfall, and a downward trend 

indicates a drier than average period. From the early 1900s to around the mid-1950s, rainfall was 

relatively stable but often fell below the long -term average. A marked increase in rainfall occurred 

from the 1960s through the 1980s, with this period contributing to a significant rise, indicating 

wetter  than average conditions. Following a peak around the early 1990s, there is a notable 

downward trend in the cumulative deviation, indicating a shift to drier conditions in recent 
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decades. The decline aligns with well-documented dry periods in Southern Australia, including the 

Millennium Drought (1997 to 2009). 

 

 
Figure  1-7 Annual rainfall and cumulative deviation from the average annual rainfall for 

BoM station 18137 ð Westmere  

 

The annual average maximum temperature data from the  18070 Port Lincoln and 018192 North 

Shields weather stations (Figure 1-8) reveal a clear long-term warming trend. Between 1910 and 

1980, maximum temperatures remained relatively stable, averaging around 20°C. However, 

beginning in the mid -1990s, there is a marked increase in maximum temperatures, with the highest 

values recorded in the past 2 decades. This warming trend closely coincides with the decline in 

annual rainfall over the same period, indicating a shift toward hotter and drier conditions . 

 

 

Figure  1-8 Annual average maximum temperature for BoM 18070 Port Lincoln and 018192 

North Shields weather stations  
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1.3.2 Musgrave climate conditions  

The Musgrave PWA, located in the north -western inland portion of the lower Eyre Peninsula, is 

characterised by a semi-arid climate typically with hot, dry summers and mild, wet winters. Annual 

rainfall based on Elliston and Terrah Winds rainfall stations ranges from 218 to 641 mm/y with a 

long-term (1971 to 2024) average annual rainfall of 397 mm. Rainfall is predominantly winter-

dominant, while summers are typically hot and dry, and winters are mild and wetter. Due to the 

arid conditions, recharge events are sporadic and often limited, generally occurring only after 

extreme rainfall events or episodic wet years. Average monthly rainfall exceeds average monthly 

potential evaporation only in June and July. 

The long-term trends for Elliston (Figure 1-9) and Terrah Winds (Figure 1-10) show significant 

downward trend s in annual rainfall, particularly over the past 2 decades. In 2024, total annual 

rainfall at Elliston was recorded at 345 mm, representing a 19% decline (79 mm below) from the 

long-term average of 424 mm/y. Terrah Winds recorded 283 mm, which is a 24% decline (87 mm 

below) from the long -term average of 370 mm/y. 

 

 
Figure  1-9 BoM 18069 ð Elliston annual rainfall compared to the long -term average 
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Figure  1-10 BoM 18165 ð Terrah Winds annual rainfall compared to the long -term average 

 

Climate pattern shifts are shown by the cumulative deviation rainfall chart for Elliston, covering the 

period 1882 to 2024 (Figure 1-11). The blue bars represent yearly rainfall while the orange line 

shows how rainfall has deviated from the long-term average over time. An upward trend 

represents a period where rainfall was above the long-term average rainfall, and a downward trend 

indicates a drier than average period. Between the 1880s and late 1950s, rainfall patterns exhibited 

pronounced variability, with frequent below -average years indicating a period of fluctuating but 

generally drier conditions.  

 

 
Figure  1-11 Annual rainfall and cumulative deviation from average annual rainfall for BoM 

station 18069 ð Elliston  

 

A notable upward trend in the cumulative deviation from the mean (CDFM) was observed from the 

1950s to the mid-1980s, indicating a sustained period of above-average rainfall and a shift toward 

wetter climatic conditions. From the late 1980s onward, the CDFM shows a gradual and consistent 

decline, marking a transition to drier conditions that continues into recent decades. Although a 
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brief recovery occurred in the early 1990s, it was subsequently followed by a sustained decline that 

coincided with the onset of the Millennium Drought.  

The annual average maximum temperature data from the 018044 Kyancutta weather station show 

a long-term increasing trend in annual maximum temperatures from 1931 to 2022 (Figure 1-12). 

Earlier decades (1930s to 1970s) experienced relatively stable temperatures around 24 to 25°C, with 

some year-to-year variability. However, from the late 1990s onward, a noticeable warming trend is 

evident, with several of the hottest years on record occurring in the 2000s and 2010s. The rise in 

maximum temperature during recent decades aligns with broader climate change observations and 

likely contributes to increased evaporation and reduced water availability. 

 

 
Figure  1-12 Annual average maximum temperature for BOM 018044 Kyancutta weather  

station  

 

1.3.3 Climate variability and impacts  

Groundwater systems in the Eyre Peninsula are highly vulnerable to impacts of climate variability 

due to their reliance on localised winter rainfall for recharge. These unconfined Quaternary 

Limestone aquifers lack significant surface water inputs and are therefore sensitive to changes in 

rainfall and temperature (Green et al. 2012). 

Projections for the Eyre Peninsula by 2050, using the high-emissions scenario (RCP 8.5), indicate 

annual rainfall will decrease by 5 to10% compared to the 1994 to 2023 average, with northern 

areas seeing larger drops in summer and autumn, and southern areas in spring (My Climate View 

2025). Average temperatures will rise and the number of hot days will increase across all 

locations. These changes will be accompanied by greater year-to-year variability, leading to more 

frequent dry years and fewer heavy rainfall events. 

Hydrological modelling by the Department for Environment and Water (DEW 2012) highlights the 

non-linear relationship between rainfall and recharge: even small reductions in rainfall can lead to 

disproportionately large declines in recharge, as drier conditions often fail to meet the infiltration 

threshold (Figure 1-13). Simulations suggest that by 2070, recharge could decline by up to 49% in 
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the Musgrave PWA and 47% in the Southern Basins PWA, with a 10% drop in rainfall potentially 

causing a >30% reduction in recharge due to increased evapotranspiration and reduced water 

surplus. 

The reliability of recharge is also expected to deteriorate. Under future climate scenarios, the 

frequency of low recharge years (below the 20th percentile) may increase by up to 200%, while high 

recharge years (above the 80th percentile) could decrease by up to 70%. This shift signals a 

transition from relatively stable recharge patterns to prolonged drought conditions, placing 

cumulative stress on groundwater systems. 

Investigations by DEW (2024c) focused on the Bramfield consumptive pool to estimate potential 

changes in Quaternary Limestone aquifer groundwater levels under projected climate change. 

Using the Hydrograph Analysis: Rainfall and Time-Trends (HARTT) modelling framework, 3 global 

climate models ð 2 from the South Australian Climate Ready dataset and one from New South 

Wales and Australian Regional Climate Modelling (NARCliM) 1.5 were applied, incorporating both 

Representative Concentration Pathways 4.5 and 8.5. Results indicate a significant decline in 

watertable depth, with median projections ranging from a decline in watertable depth of 0.8 to 8 

m by 2065 (Figure 1-14).  

Building on this, DEW (2025a) developed a groundwater flow model to further assess the risk of 

aquifer drying and seawater intrusion in the Bramfield area. Based on NARCliM 2.0 projections, an 

average 14% decline in rainfall by 2050 is anticipated. While public water supply and irrigation 

wells are expected to remain viable under current conditions, stock and domestic wells are more 

vulnerable. Anecdotal evidence suggests that a number of non-licenced wells have lost access to 

groundwater in recent years. 

In addition to reduced availability, groundwater quality is also at risk. Lower watertables may lead 

to seawater intrusion particularly in coastal margins such as Coffin Bay, Uley South, Lincoln Basins 

and the Bramfield resources. 
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Figure  1-13 Changes in modelled recharge for changes in rainfall in the Musgrave PWA, 

taken from Green et al. (2012)  

 

 
Figure  1-14 Hydrograph projection for monitoring station WAD031 including the 10th, 50th 

and 90th percentile rainfall datasets, from DEW (2024 d) 

where SWL is the relative Standing water level 
 

1.4 Hydrogeology of the Prescribed Wells Areas  

A scientific understanding of the hydrogeology of the PWAs and its application in developing this 

Plan has been derived from 4 main sources: 

¶ DFW (2011b) A Literature Review of the Southern Basins and Musgrave Prescribed Wells Area 

Hydrogeology and Ecology, Report, Government of South Australia, Department for Water, South 

Australia. 
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¶ Stewart et al. (2012) Science Support for the Musgrave and Southern Basins Prescribed Wells Areas 

Water Allocation Plan, Technical Report 2012/15, Government of South Australia, Department 

for Water, Adelaide. 

¶ Stewart (2013) Additional Science Support for the Eyre Peninsula Water Allocation Plan, Technical 

Report 2013/19, Government of South Australia, Department of Environment, Water and Natural 

Resources, Adelaide. 

¶ DEW (2024e) Groundwater levels and storage capacity of the Southern Basins Prescribed Wells 

Area ð Uley Wanilla and Lincoln South, Government of South Australia, Department for 

Environment and Water, Adelaide. 

¶ DEW (2025c) Supporting science for the review and amendment of the Water Allocation Plan for 

the Southern Basins and Musgrave PWAs, Draft, DEW Technical Report 2025/XX, Government of 

South Australia, Department of Environment and Water, Adelaide. 

1.4.1 Regional geological setting  

The Eyre Peninsula forms part of the Gawler Craton, a major tectonic province in South Australia. 

The cratonõs margins are defined by adjacent crustal regions that have undergone deformation. 

The peninsulaõs geological evolution spans nearly 2,700 million years (Table 1-1), making it one of 

the most complete geological records in South Australia. The oldest rock units, part of the Sleaford 

Complex, are of Late Archaean to Early Proterozoic age (2,700 to 2,300 million years ago (Ma)). The 

craton has remained tectonically stable since approximately 1,450 Ma. Over the last one million 

years, widespread deposits of aeolian dune sands, alluvial silts and sands, conglomerates and 

calcareous crusts formed a thin but persistent surface veneer across much of the peninsula 

(Twidale et al. 1985). 

 

Table 1-1 Stratigraphy and lithological characteristic of Eyre Peninsula  

Period  Age 

(million years) 

Environment  Sediment/rock type  Geological unit  

Quaternary  Up to 1  Wind deposited 

dunes (aeolian) 

Limestone Bridgewater 

Formation 

Tertiary  30 to 40  Rivers and lakes 

(fluvial) 

Sands and clays Wanilla Formation, 

Poelpena Formation 

Jurassic 150 to 200  Rivers and lakes 

(fluvial) 

Sands and clays 

(carbonaceous) 

Polda Formation 

Early 

Proterozoic  

1,700 to 2,000  Basement Quartzite, gneiss, schist, 

iron formation, marble, 

granite gneiss, amphibolite 

Hutchison Group, 

Lincoln Complex 

Archean 2,300 to 2,700 Basement Gneiss, granite gneiss Sleaford Complex 
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1.4.2 Aquifers  

Groundwater resources within the PWAs of the Eyre Peninsula are primarily hosted in 4 main 

aquifer systems: Quaternary Limestone, Tertiary Sands, Jurassic sedimentary and Basement 

fractured rock aquifers. Among these, the Quaternary Limestone aquifer is the most significant in 

both the Southern Basins and Musgrave PWAs as it contains low salinity to brackish water as a 

result of effective recharge from incident rainfall, which is attributed to the regionõs thin soil cover 

and the highly permeable nature of the limestone. The freshwater resources stored in the 

Quaternary Limestone are critical to the long -term water security of the Eyre Peninsula water 

supply. 

1.4.2.1 Quaternary Limestone aquifer  

The Quaternary Limestone aquifer (Bridgewater Formation) forms a generally thin layer over the 

older Tertiary sediments and is continuous across both PWAs. The limestone consists of sand-size 

shell fragments, calcareous algae fragments and quartz grains that were deposited as large barrier 

dunes on ancient shorelines during the Pleistocene era when sea levels were higher than today. 

These sediments are known to be over 130 m thick in parts of the Uley South Basin. Wind-blown 

sand sheets form extensive layers extending inland from the coast. The Bridgewater Formation 

varies from consolidated to unconsolidated across the formation and karstic features are common. 

Surface-solution features such as sink holes are ubiquitous and enhance rainfall recharge via 

preferential flow.  

The majority of groundwater extractions from within the PWAs are from the Quaternary Limestone 

aquifer (see Section 4). Groundwater salinities range between 400 and 1,800 milligrams per litre 

(mg/L), and well yields are generally high, ranging between 5 and 50 litres per second (L/sec). 

Maps of the Quaternary Limestone aquifer watertable elevations indicate 2 predominant 

groundwater flow directions within the Southern Basins PWA: a west to north -westerly trend and a 

west to south-westerly trend (Figure 1-15). In contrast, groundwater in the Musgrave PWA 

predominantly flows in a west to south -westerly trend (Figure 1-16). In both instances, 

groundwater ultimately discharges to the sea. Hydrochemical evidence indicates that groundwater 

in the Quaternary Limestone aquifer in the Uley South Basin is less than 30 years old (Love et al. 

1994). 

The saturated thickness and porosity of the Quaternary Limestone aquifer, and hence the amount 

of groundwater stored within the aquifer, varies spatially throughout the prescribed areas. 

Generally, the saturated thickness is small in the areas of highest elevation, which are furthest 

inland (for example, the Lincoln North and Polda Basins), but increases toward the coast. There are 

considerable areas over which the saturated thickness is less than 10 m, which suggests low 

robustness of these aquifers when compared to many of the groundwater systems across South 

Australia. The Quaternary Limestone aquifer saturated thickness can also vary rapidly over time as 

the watertable fluctuates in response to rainfall. 
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Figure  1-15 Indicative groundwater flow directions  (based on Autum n 2024 water levels)  for the Quaternary Limestone  aquifer in the 

Southern Basins PWA    
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Figure  1-16 Indicative groundwater flow directions  (based on Autum n 2024 water levels)  for the Quaternary Limestone  aquifer in the 

Musgrave PWA
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The Quaternary Limestone aquifer has been subdivided into discrete basins, which contain 

significant volumes of groundwater in storage. These basins are separated by areas where the 

Quaternary Limestone aquifer is dry or has a very small saturated thickness (which would result in 

poor connectivity).  

1.4.2.2 Tertiary Sands aquifer  

The Tertiary Sands aquifer extends over most of the PWAs and consists of unconsolidated fine to 

medium grained quartz sand, silt and clay. The Wanilla Formation forms the Tertiary Sands aquifer 

in the Southern Basins PWA and consists of fine-grained to gravelly fluvial sands and clays 

interbedded with variable thicknesses of silty carbonaceous clay at its base. It generally infills 

troughs in the underlying basement surface and has a maximum thickness of around 80 m. 

Groundwater salinities range between 500 and 7,500 mg/L and well yields are generally less than 

0.5 L/sec.  

The Poelpena Formation forms the Tertiary Sands aquifer in the Musgrave PWA and consists of 

poorly sorted, fine to coarse grained quartz sand, silt and clay. The formation has a highly variable 

thickness but commonly exceeds 100 m in the eastern part of th e Musgrave PWA. Salinities range 

between 240 and 35,000 mg/L with well yields averaging about 1  L/sec. 

The Tertiary Sands aquifer is generally separated from the overlying Quaternary Limestone (QL) 

aquifer by low permeability confining layers. Within the Musgrave PWA, clays at the top of the unit 

act as a confining layer between the sand layers and the overlying QL aquifer. Within the Southern 

Basins PWA, the Uley Formation confining layer is a sequence of sandy clay and clayey sands that 

separates the underlying sand aquifer from the overlying QL aquifer. This formation is observed to 

be absent in some areas within both PWAs. Where the overlying Quaternary sequence is absent or 

dry, the Uley Formation can contain the watertable.  

Hydrochemical evidence indicates groundwater in the Tertiary Sands aquifer is generally older than 

35 years and perhaps is of the order of 3,000 to 6,500 years old (Harrington et al. 2006). 

1.4.2.3 Jurassic aquifer  

The Jurassic aquifer occurs primarily in the east of the Musgrave PWA in a deep eastðwest trending 

trough that occurs below the Tertiary sediments. It consists of fine-grained sands, sandstone and 

conglomerate of the Polda Formation that is up to 86  m thick. Groundwater salinities within this 

sequence are high, ranging between 30,000 and 50,000 mg/L.  

The Jurassic aquifer does not occur in the Southern Basins PWA.  

1.4.2.4 Basement aquifers  

There are 2 broad groups of Basement aquifers. The Hutchison Group comprises a basal quartzite 

sequence, which is overlain by carbonate, banded iron formation, amphibolite and schist (all of 

which are subject to mineral exploration). The Hutchison Group is comprised of crystalline rocks of 

mainly very low permeability. However, during the Tertiary weathering process, local solution 

cavities have formed near the surface in some of the carbonate rocks (marble and calcsilicate 

gneiss).  

Rocks of the Lincoln Complex and Sleaford Complex consist mainly of very low permeability 

granite, granite gneiss and amphibolite. Although there is limited data, hydrochemical evidence 
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indicates that Basement groundwater is generally older than 35 years (possibly older than 1,000 

years) and salinities range between 500 and 30,000 mg/L.  

The Basement fractured rock aquifers typically show irregular yields and salinities that are difficult 

to predict due to the highly variable nature of the joints and fractures that control groundwater 

mixing and movement. The Basement aquifer around Green Patch (immediately north-west of the 

Southern Basins PWA) has been developed for irrigation purposes, although the volumes extracted 

are likely to be low. 

1.4.3 Aquifer recharge and discharge processes 

Recharge and discharge processes provide inputs and outputs to the groundwater systems. These 

processes occur naturally where recharge to aquifers can occur from rainfall and surface water, and 

discharge from aquifers can occur by evapotranspiration, lateral flow to the sea and discharge to 

surface water features such as swamps and wetlands. Human activities can also contribute to these 

processes, through Managed Aquifer Recharge schemes or extraction by pumping from wells 

(including extraction for public water supply).  

Natural groundwater discharge processes are ongoing and continuous (Freeze and Cherry 1979), 

whereas groundwater recharge is quite variable as it is primarily controlled by rainfall duration and 

intensity, the nature of the soil profile  and the underlying geology. Vegetation is also understood 

to be significant for recharge and discharge processes in terms of interception of rainfall by the leaf 

canopy and transpiration of water in the soil profile or shallow watertable via the root system. 

Groundwater level trends give an indication of the state of balance between the discharge 

processes and the variable recharge inputs from rainfall. Groundwater level declines indicate that 

discharges from the aquifer (which may also include extraction) are higher than the recharge 

entering the aquifer. Conversely, groundwater level rises are observed when recharge exceeds the 

groundwater discharge processes.  

In general, systems without extraction tend to remain in steady state (that is, long-term water levels 

remain static with only seasonal variations observed). However, within the Quaternary Limestone 

aquifers of the Southern Basins and Musgrave PWAs, declines in groundwater level are commonly 

observed in systems where no extraction from wells is occurring, indicating that natural discharge 

rates exceed the recharge to the system.  

1.4.3.1 Quaternary aquifer recharge 

Hydrogeological assessments have shown that the Quaternary Limestone aquifer, which is either 

exposed or covered by thin soils, readily receives recharge from rainfall. Its groundwater levels are 

strongly influenced by seasonal rainfall and recharge dynamics. Karst features such as sinkholes, 

visible in surface geology, act as preferential pathways for infiltration (Ordens et al. 2011; 

Somaratne et al. 2018), and high transmissivity values from aquifer tests suggest extensive 

secondary porosity such as fractures and dissolution features (Sibenaler 1976; Watkins et al. 2015). 

As there is no evidence of regional scale lateral inflows from other nearby aquifers outside the 

prescribed areas, it can be concluded that the main groundwater resources within the Southern 

Basins and Musgrave PWAs are dependent on recharge from local rainfall as their main input, 

which is also the predominant control on water levels.  
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1.4.3.2 Recharge of Uley South Basin in the Southern Basins PWA  

Groundwater recharge has been extensively investigated in the Uley South Basin with high 

variability in estimated recharge rates. Estimated recharge rates range from less than 25 to more 

than 240 mm/y. Much of this variability is due to the natural spatial and temporal variability in 

recharge. However, the method applied to estimate recharge is also likely to influence the result. In 

summarising recharge in the Uley South Basin, the Water Allocation Plan for the Southern Basins 

and Musgrave Prescribed Wells Area, the Eyre Peninsula Natural Resources Management Board 

(EPNRMB) (2016) gave a recharge rate of 129 mm/y based on the work of Ordens et al. (2011), 

noting that the then -stable groundwater levels could not be sustained with lower recharge rates 

and the extraction rate of æ5,700 ML per year (Stewart 2013). 

Figure 1-17 shows hydrographs spanning 2009 to 2024 for daily groundwater level trends for 

observation wells ULE135 and ULE196, alongside monthly rainfall data from the nearby Cooroona 

water hole pluviometer (Station A5121034), located within the Uley South Basin. Both groundwater 

hydrographs demonstrate a clear seasonal pattern, with groundwater level peaks typically 

occurring between May and October each year, following the winter rainfall pe riod (June to 

August). These wet season months correspond with recharge events when rainfall is sufficient to 

infiltrate the unsaturated zone and raise the watertable.  

Conversely, the lowest groundwater levels (that is, troughs) are generally observed during January 

to April, coinciding with late summer and early autumn, when rainfall is minimal and 

evapotranspiration is highest. Over the 15-year period, both wells exhibit a gradual long -term 

decline in groundwater levels, particularly evident from 2013 onwards, reflecting the effects of 

below-average rainfall years and potential sustained groundwater extraction.  

 

 
Figure  1-17 Uley South Basin water level and rainfall correlation  

where (mm/mo) is millimetres per month, (m  bgl) is metres below ground level  

 

According to the calibrated transient groundwater model developed by DEW, the long -term 

average recharge across the model domain from 1961 to 2024 is estimated at 89 mm/y, while the 

average over the last decade (2015 to 2024) has declined to 52 mm/y (DEW 2020b). This figure 

masks considerable spatial heterogeneity. Areas underlain by deep carbonate sands, particularly 
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along the western margins of the basin, experience the highest recharge rates, reaching up to 

153 mm/y. These zones are characterised by minimal vegetation and highly permeable soils, which 

promote rapid infiltration of rainfall. In contrast, the central b asin ð composed largely of shallow 

calcareous soils over calcrete ð experiences moderate recharge, averaging around 84 mm/y. 

Meanwhile, recharge is lowest or effectively absent in regions covered by dense mallee woodland, 

particularly in the eastern basin, where evapotranspiration exceeds precipitation. These areas 

contribute little to recharge due to the water uptake by deep -rooted vegetation and the limited 

infiltration capacity of soils (Swaffer 2017; Allison et al. 1985).  

1.4.3.3 Recharge of Polda and Bramfield Basins in the Musgrave Basin PWA  

Groundwater recharge in the Musgrave Basin PWA has been investigated through long-term 

monitoring and modelling. A hydrograph from observation well SQR101, located in Polda  Basin, 

alongside monthly rainfall data from the Polda pumping station pluviometer  (Station A0211001), 

illustrates the aquiferõs response to rainfall events (Figure 1-18). This hydrograph shows strong 

agreement between data logger and manual measurements, confirming data reliability. 

Groundwater levels generally decline when monthly rainfall is below 50 mm, while rainfall 

exceeding 60 mm often results in a rise in the groundwater table. However, not all rainfall above 

60 mm/month triggers recharge, likely due to low rainfall intensity  or rainfall occurring in the 

hotter months.   

Recharge estimates in the Bramfield area were reported by Love et al. (1994) using the chloride 

mass balance method, ranging from 15 to 78 mm/y (average 31 mm/y). Additional estimates using 

the watertable fluctuation method (with specific yields of 0.1 to 0.3) suggested recharge rates of 

130 to 151 mm/y in 2 wells, though these were considered less reliable. The authors also noted 

that recharge is most likely when monthly rainfall exceeds 60 mm. 

 

 
Figure  1-18 Polda Basin water level and rainfall correlation  

where (mm/mo) is millimetres per month, (m  bgl) is metres below ground level  

 

As part of the National Water Grid Fund project into the sustainability of the groundwater 

resources in the Bramfield Basin, investigations are underway to better understand the relationship 

between rainfall and groundwater recharge within the Bramfield lens in the context of a changing 
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climate. The Commonwealth Scientific and Industrial Research Organisation (CSIRO) is leading the 

work, which includes installing an underground drip water monitoring network to identify rainfall 

recharge thresholds and conducting hydrochemical and environmental tracer analysis to estimate 

recharge rates. Preliminary results suggest a range of average annual recharge estimates: 15 to 

25 mm/y using tritium under saturated flow assumptions, 15 to 65 mm/y under combined 

unsaturated and saturated flow, 2 to 24 mm/y using CFC-12, and 16 to 33 mm/y using chloride 

mass balance. Stable isotope data also suggest a potential monthly rainfall threshold of around 

60 mm for recharge to occur, though this requires further refinement.  

Recent transient modelling by DEW (2025a) for the Bramfield area estimates recharge across the 

model domain ranging from 0.1 to 67  mm/y. Recharge zones were delineated based on soil type, 

vegetation cover and depth to water, with initial rates informed by groundwater level fluctuations 

and rainfall correlations. These were calibrated against historical estimates (Love et al. 1994) to 

achieve a good model fit. Recharge is applied seasonally from May to October, when rainfall 

typically exceeds evapotranspiration and watertable rises are observed. 

The average recharge for the baseline period of 1965 to 1994 is 24 mm/y and over the full 

modelling period (1965  to 2024), the long-term average recharge is 19 mm/y. However, in the 

most recent decade (2015 to 2024), the average recharge has declined significantly to 7.8 mm/y, 

with values ranging from 0.1 to 32 mm/y. These findings are consistent with the Uley South model 

discussed above and highlight a significant decline in recharge over the past decade, reinforcing 

the need for adaptive groundwater manag ement strategies in the Musgrave Basin PWA. 

The Bramfield lens is likely connected to other saturated lenses in the Musgrave PWA; however, the 

main inflow to the Quaternary Limestone aquifer is rainfall recharge. Recharge to the Quaternary 

Limestone is reliant upon annual rainfall but with a high degree of spatial and temporal variability. 

Higher recharge (>100 mm/y) may occur preferentially through karst features, while lower recharge 

(<12 mm/y) is expected in areas covered by native vegetation.  

1.4.3.4 Tertiary Sand s aquifer recharge 

Recharge to the Tertiary Sands aquifer is limited due to confinement by clay layers. Where the clay 

is thin or absent, vertical leakage from the overlying Quaternary Limestone aquifer may occur. In 

the Uley South Basin, recharge to the Tertiary Sands aquifer is inferred to occur primarily via lateral 

inflow from upgradient areas and downward leakage from the Quaternary Limestone aquifer in the 

Uley Wanilla lens, supported by groundwater isotope and chemistry data (Evans 1997; Harrington 

et al. 2006). Groundwater levels in the Tertiary Sands aquifer downgradient of Uley East Basin have 

remained stable, while those downgradient of Uley Wanilla Basin have declined since the mid-

1980s. This decline correlates with falling Quaternary Limestone aquifer levels, suggesting reduced 

recharge from Quaternary Limestone to Tertiary Sands (TS) in that area. 

Evidence from Dowie and Love (1996) suggests that improvements in TS salinity during aquifer 

tests may result from leakage through preferential flow paths, rather than uniform clay 

permeability. Hydrochemical data in the Bramfield area, using Piper plots, show similar water 

quality ranges in both aquifers, reinforcing the conceptual model of Quaternary Limestone-derived 

recharge to the TS (DEW 2025a). In addition, stable isotope analysis shows Quaternary Limestone 

and TS groundwater types plot near the Adelaide meteoric water line, indicating rapid recharge 
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with minimal evapotranspiration. This supports the idea that Quaternary Limestone recharge occurs 

after significant rainfall events and TS recharge follows via downward leakage. 

Overall, the Tertiary Sands aquifer receives limited but episodic recharge, primarily via leakage from 

the Quaternary Limestone aquifer, with spatial variability influenced by geology, vegetation  and 

rainfall intensity. 

1.4.3.5 Jurassic aquifer recharge 

Given the high groundwater salinity of the Jurassic aquifer, its depth below the ground surface and 

the fact there is no known outcrop of Jurassic sediments, it is highly unlikely that any recharge has 

occurred to this aquifer in modern times.  

1.4.3.6 Basement aquifer recharge 

Recharge to the Basement aquifer is likely to occur in areas where basement rocks are exposed at 

the ground surface (for example, in the hills around Green Patch or north of Big Swamp). The 

recharge rate is a function of the degree of fracturing, the composition of the rock  and the 

presence of any impermeable clayey weathered zone at the surface. In addition, it is possible that 

some vertical leakage from overlying aquifers may also occur. Because of the limited areas of 

outcrop, inputs to this aquifer on a  regional scale are not likely to vary greatly over time. 

1.5 Historic t rends of extraction  

Water was first reticulated on Eyre Peninsula in 1922 from the Tod Reservoir. Over the following 

years, pipelines were constructed across the Peninsula to supply regional towns as far north as 

Ceduna. As demand increased, it became clear that additional sources were needed to supplement 

the Tod Reservoir. Groundwater resources were progressively added to the supply system, 

beginning with the commissioning of the Uley Wanilla Basin in 1947. Over the next 4 decades, 

several other basins were developed including: Lincoln Basin (1962), Polda Basin (1963), Robinson 

Basin for Streaky Bay (1973), Bramfield Basin for Elliston (1974), Uley South Basin (1976) and Coffin 

Bay Basin (1986). In 2007 water from the River Murray was introduced via the Iron KnobðKimba 

pipeline.  

Figure 1-19 illustrates the sources and volumes of water extracted annually to meet demand and 

highlights when regulation of groundwater extraction in the PWAs was first implemented. It is 

important to note that data prior to the commencement of metering in 2004 ð05 may include 

estimates. Notable spikes in extraction occurred in 1950 due to the wool boom and in the 1970õs 

during a livestock boom, with total water supply peaking at nearly 15 gigalitres (GL). Following 

water restrictions introduced in 2002 during the Millennium Drought , demand generally declined 

and then reminded relative stable over the last 15 years.  

SA Waterõs 2024 Water Security Response Plan Eyre Peninsula states they provide 8 GL/y of water 

through the Eyre Peninsula public water supply systems. This water supports industry, primary 

production and residential customers. While annual demand varies with seasonal conditions, it is 

trending upward due to population growth and industrial expansion (SA Water 2024). According to 

the plan, primary production accounts for the largest share of water demand (38%), followed by 

residential use (31%), commercial and industrial sectors (19%) and public institutions and 
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recreational use (12%) (Figure 1-20). This increasing demand is placing pressure on existing 

groundwater sources, which are becoming less sustainable under current extraction rates. 

 

 
Figure  1-19 Historical use and sources of public water supply for the Eyre Peninsula, 

including the prescribed water resources  

 

Several sources have since been retired from public supply: 

¶ Tod Reservoir was decommissioned in 2002 due to high salinity and pesticide contamination 

from upstream agricultural runoff.  

¶ Extractions from Robinson Basin ceased in 2007 due to rising groundwater salinity, with Streaky 

Bay now supplied via the Ceduna Pipeline. 

¶ A Ministerial Notice of Prohibition, which restricted the taking of water in Polda Basin , was put in 

place in 2008 due to diminished water availability. In 2016, the Ministerial Notice of Prohibition 

was revoked to allow for the water allocation plan to be implemented ; SA Water relinquished its 

water entitlement  for the basin in 2015.  

Over the past decade, Eyre Peninsulaõs water supply has faced, declining rainfall and rising salinity 

in groundwater sources. The Southern Basins PWA, particularly the Uley South Basin, continues to 

supply the majority of the regionõs drinking water. However, successive years of low rainfall have 

resulted in low recharge of aquifers, prompting concerns about the long -term sustainability of 

current groundwater extraction rates. 

The 2016 Plan introduced an adaptive groundwater management framework for managing 

groundwater allocations, particularly in areas where water resources were under pressure due to 

declining rainfall and recharge. Through the framework, allocations are determined annually based 

on groundwater storage levels, which are influenced by rainfall and recharge, taking into account 

the impact of natural and anthropogenic discharges from the system . A reference level (based on 

1993 groundwater storage) was used to assess the resource condition. When storage levels fell 
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below defined trigger thresholds, allocation percentages were reduced proportionally for each 

consumptive pool  managed via this process. 

Since the introduction of the 2016 Plan, groundwater levels in the Bramfield and Sheringa 

consumptive pools have remained just above the trigger threshold for a zero -allocation 

declaration. Low water levels have resulted in allocations from the Polda and Uley North 

consumptive pools remaining within the zero -allocation zone for most of the P lanõs duration.  

 

 

 
Figure  1-20 Water demand on the Eyre Peninsula by customer segment  

(from SA Water 2024) 
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2 Condition of ground water resources 

Long-term assessment of groundwater resources within the Southern Basins and Musgrave 

Prescribed Wells Areas indicates a persistent decline in groundwater levels, reflecting increasing 

stress on the regionõs aquifers. Consequent impacts include rising groundwater salinity and 

reductions in overall groundwater storage.  

To address uncertainty regarding potential climate change, declining rainfall and rising salinity, 

targeted investigations have been undertaken in the Uley South, Uley Wanilla, Lincoln South Coffin 

Bay and Bramfield Basins, including the following : 

¶ A multi -model approach was commissioned by SA Water to simulate groundwater flow and 

seawater intrusion in the Uley South Basin (DEW 2024c). This modelling effort built on previous 

field and modelling studies  and incorporated new data collected during the investigation. The 

multi -model framework helps address both conceptual and parameter uncertainty, providing a 

robust basis for future supply planning.  

¶ A project jointly funded by the Australian Government (via the National Water Grid Fund) and 

the South Australian Government titled ôEnsuring water security, economic prosperity and 

nature positive outcomes for Ellistonõ commenced in 2024 to assess the long-term sustainability 

of fresh groundwater resources within the Bramfield area under changing climate conditions 

and increasing demand (DEW 2025a). The study focuses on the resourceõs capacity to support 

cultural water flows, water-dependent ecosystems and licenced and non-licensed users. 

¶ An investigation was undertaken in 2024 to assess the current state and condition of the fresh 

groundwater resources that comprise the Uley Wanilla and Lincoln South public water supply 

consumptive pools. It also evaluated their capacity to sustain GDEs and further groundwater 

extractions into the future (DEW 2024e). 

¶ Recent geophysical studies in Coffin Bay, including reprocessed airborne electromagnetic (AEM) 

data (Munday et al. 2024) and surface geophysics conducted in April 2025, have provided 

valuable insights into the extent and dynamics of the freshwater lens within the Quaternary 

Limestone aquifer. 

Below is a summary of trends in rainfall, water levels, salinity and the volumes of water extracted 

for licenced purposes from the various groundwater resources within the PWAs. Locality maps are 

included and correspond with each graph which presents correlating rainfall data from the closest 

BoM station with available long -term rainfall data, groundwater level measurements from the 

existing observation well network and extraction data from licensed water users within the pool . 

Rainfall trends are represented by the cumulative deviation from average annual rainfall. An 

upward slope of the cumulative deviation line indicates a period of above average rainfall whilst a 

downward slope indicates a period of below average rainfall.  

The following Sections refer to the groundwater resources of the Quaternary Limestone aquifer 

across both PWAs as consumptive pools. The term consumptive pool is provided for under the 

Landscape Act and represents a management area within a resource whereby specific management 

actions are required. A map of the consumptive pools for each PWA can be found in Figure 4-1 

and Figure 4-2. Further discussion on consumptive pools is provided in Section 9.  



 

DRAFT - Water Allocation Plan for Southern Basins and Musgrave Prescribed Wells Areas Page 29 

OFFICIAL 

OFFICIAL   

2.1 Southern Basins Prescribed Wells Area  

2.1.1 Coffin Bay  Consumptive Pool  

Over the past decade, groundwater levels in the Coffin Bay Consumptive Pool (Figure 2-1) have 

remained relatively stable, which can be seen in observation wells LKW038 and LKW027. This 

stability is likely due to the wellsõ coastal location, where variations in groundwater levels are 

buffered by proximity to the ocean and are less sensitive to fluctuations in rainfall or extraction 

volumes (see Figure 2-2). 

Groundwater extraction data shows historical peaks in the late 1990s, followed by a marked 

reduction in recent years. Despite relatively stable allocation volumes, the decline in actual 

extraction suggests reduced water demand or enhanced water management practices within the 

consumptive pool. Water restrictions were rescinded after the drought broke but water use did not 

return to pre -drought levels. Licensed groundwater extraction from the Coffin Bay Consumptive 

Pool in 2023ð2024 was 118 ML, which is an increase of 13% compared to 105 ML extracted in 

2022ð23.  

 

 
Figure  2-1 Location map for wells and rainfall stations for the Coffin Bay Consumptive Pool  

The Port Lincoln (Big Swamp) BoM station is located approximately 1.3 km west. 
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Figure  2-2 Groundwater level, rainfall and extraction trends for the Coffin Bay 

Consumptive Pool  

 

Geophysical investigations, including reprocessed airborne electromagnetic (AEM) data and surface 

surveys (Munday et al. 2024, 2025), reveal that the saltwater interface rises beneath the public 

water supply wellfield ð likely due to pumping -induced upconing (Figure 2-3). 

Combined evidence from groundwater salinity data, downhole measurements and geophysical 

investigations indicates that upconing of underlying saltwater is the primary risk to the Coffin Bay 

resource (Munday et al. 2025). This suggests that salinity increases are being driven by localised 

intensive extraction rather than broader aquifer -wide impacts. This risk can be mitigated by 

measures such as expanding the wellfield footprint or extending the time period over which 

equivalent volumes of groundwater are taken. 

 

 
Figure  2-3 Conductivity ðdepth Section  for a subset of flightline 10260 which transects the 

south -western margin of the Coffin Bay wellfield  

(from Munday et al. 2024) 
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2.1.2 Uley North Consumptive Pool  

Over the past 20 years, groundwater levels have varied in the Uley North Consumptive Pool  

(Figure 2-4), with changes ranging from a decline of 1.19 m to a rise of 1.03 m and a median 

decline of approximately 0.4 m. ULE0179 demonstrates a dynamic hydrological response, with 

groundwater levels closely aligned with rainfall variability  (Figure 2-5). This is particularly evident in 

the correlation with the CDFM rainfall trend, where peaks and troughs in water levels correspond 

with wet and dry climatic periods, respectively, indicating a direct rainfallðrecharge relationship. 

A long-term declining trend in groundwater levels is evident in most observation wells (Figure 2-6). 

In 2024, reduced standing water levels (RSWL) in 10 out of 13 monitoring wells (77%) remained 

classified as below average or lower. ULE183 has experienced a gradual decline in groundwater 

levels beginning in the 1990s, following a relatively sharp decline period during the late 1960s 

through the 1980s. This change in downward trend may be influenced by factors such as changes 

in groundwater extraction, land use, or recharge conditions.  

Extraction volumes appear to follow a similar pattern to rainfall variability, indicating a strong 

relationship between climatic conditions and extraction rates. Periods of low rainfall often coincide 

with reduced extraction, while the peak in 2014 aligns with a phase of relatively higher rainfall. 

However, a significant reduction in pumping is observed in the years that followed, with no 

licenced extraction reported since 2019. 

 

 
Figure  2-4 Location map for wells and rainfall stations for Uley North Consumptive Pool   



 

DRAFT - Water Allocation Plan for Southern Basins and Musgrave Prescribed Wells Areas Page 32 

OFFICIAL 

OFFICIAL   

 
Figure  2-5 Groundwater level, rainfall and extraction trends for the Uley North 

Consumptive Pool  

 

 
Figure  2-6 Uley North historical water level rankings for all observation wells  

 

Only one well is currently monitored for salinity in the Uley North area. This well has shown a 

consistent increase in salinity levels, rising from 780 mg/L in 2009 to 1,140 mg/L in 2024. The Uley 

Wanilla Consumptive Pool, located within the Uley North Consumptive Pool, also exhibits an 

increasing trend in salinity and is detailed in the next Section 2.1.3.  

2.1.3 Uley Wanilla Basin 

The Uley Wanilla Basin (Figure 2-7) was the first groundwater basin to be developed in 1949, after 

recognition that the Tod River Reservoir was insufficient to supply the regionõs growing demand for 

water. Extractions from Uley Wanilla Basin have been decreasing steadily since 1993, with marked 

reductions from 2008. Extraction in 2023ð24 was 11.60 ML, similar to the extracted volume in 

2022-23.  

Representative observation wells illustrate common or important groundwater level trends in Uley 

Wanilla Basin (Figure 2-8 and Figure 2-9). The dominant driver of groundwater levels in the Uley 
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Wanilla Basin is not known with certainty. By way of example, observation well ULE007 shows a 

large rise in groundwater levels between 1968 and 1972 that coincides with above-average rainfall 

and large increases in extraction, whereas a slower decline in groundwater levels observed at this 

observation well between 1973 and 1978 corresponds with a large increase in extraction and 

rainfall totals commensurate with the long -term average (DEW 2024e). However, since around 

2010, rates of extraction in the Uley Wanilla Bhave been consistently low (DEW 2024e) allowing for 

a clearer expression of the relationship between rainfall and the corresponding response in 

groundwater levels.  

Observation wells with long-term records (for example, ULE007, ULE036) show very large 

groundwater level declines of around 8 m. This strongly suggests the risk of detrimental impacts to 

local GDEs (for example, to Wanilla River red gums). This decline has been increasing with time 

(EPNRMB 2016). The status of the median groundwater level of all Uley Wanilla groundwater 

resource observation wells has been classified ôlowest on recordõ for 4 consecutive years over the 

period 2018 to 2021 (DEW 2020a, 2021a, 2022a, 2023a) and similar groundwater level trends have 

been observed in Uley South Basin (DEW 2024e).  

From 2010 to 2016, a period of mostly above average rainfall, groundwater level recovery was 

observed in most Uley Wanilla observation wells. In the period 2017 to 2019, annual rainfall was 

below average and a rapid decline in groundwater levels was observed. Annual rainfall in 2020 and 

2022 was above average and yet recovery in groundwater levels is not apparent in most 

observation wells. These observations of somewhat inconsistent responses suggest there have 

been changes in the groundwater level response to rainfall that could be attributable to recent 

changes in the timing and/or intensity of rainfall and consequently, lower rates of rainfall recharge. 

Further scientific investigations are required to test this hypothesis.  

A highly parameterised groundwater model of Uley South (Knowling et al. 2015) demonstrated that 

between 1978 and 2012, groundwater extraction contributed to aquifer depletion at rates 1.4 to 2.9 

times greater than climate impacts. These findings were broadly confirmed by modelling  

undertaken by DEW in 2020. Given the similarities between Uley South and Uley Wanilla ð both 

karstic limestone systems in the same climatic and physiographic setting ð it is likely that historical 

extractions have also driven groundwater level declines in the Uley Wanilla Basin. 

As recharge is solely from rainfall, any additional extraction will proportionally reduce natural 

discharge and slightly deplete aquifer storage. This poses a risk to groundwater dependent 

ecosystems (GDEs), which rely on these flows and storage for their health and survival. 

The majority of salinity monitoring wells within Uley Wanilla Basin are located within the public 

water supply wellfield with a salinity ranging between 488 mg/L and 1,086 mg/L with a median of 

570 mg/L. The 10-year salinity monitoring shows a general increasing trend, with rates of change 

varying from a decrease of 0.3% per year to an increase of 3.6% per year, with an increasing 

median rate of 1.0%.  
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Figure  2-7 Location map for wells and rainfall stations for Uley Wanilla Consumptive Pool.  

 

 
Figure  2-8 Groundwater level, rainfall and extraction trends for Uley Wanilla  Consumptive 

Pool  
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Figure  2-9 Uley Wanilla historical rankings for all observation wells  

 

2.1.4 Lincoln North Consumptive Pool  

Extraction volumes in the Lincoln North Consumptive Pool (Figure 2-10) generally follow a pattern 

similar to rainfall variability, suggesting a strong link between climatic conditions and extraction 

rates. Licenced groundwater extraction at Lincoln North began in 2005, with notable peaks 

recorded in the period 2012 to 2014 and again in 2024 (Figure 2-11 and Figure 2-12). However, 

some current licence holders are exempt from reporting their extraction , which requires 

reconsideration. The lowest recorded extraction was 9 ML in 2023, approximately 80% lower than 

the 47 ML extracted in 2024. 

Groundwater level monitoring in the Lincoln North pool  is limited, with data available only for the 

periods 1999 to 2002 and from 2016 onwards. In 2016, 6 monitoring wells were drilled: LNC20, 

LNC21, LNC22 and LNC25 have screened zones that target the Quaternary Limestone aquifer while 

LNC23 and LNC24 intersect both the Quaternary Limestone and Tertiary Sands aquifers. Currently, 

only basic drillerõs logs are available for these wells, limiting detailed geological and 

hydrogeological interpretation.  

A general decline in groundwater levels is evident across the observation wells, with the lowest 

levels recorded in 2021 and relatively higher levels observed in 2016. Notably, wells LNC021 and 

LNC022 showed a significant rise in groundwater levels in 2023 following a decline during 2021 

and 2022 (Figure 2-11 and Figure 2-12). This downward trend appears to correlate with periods of 

reduced rainfall, suggesting a strong link between recharge and climate variability. 

Since 2016 monitoring wells within the Quaternary Limestone aquifer have recorded groundwater 

level declines ranging from 1.4 to 4.4 m, while longer term data indicates an overall decline of 

approximately 4.5 m. Notably, well LNC020, located within 3 km of historical monitoring we ll 6028-

128, provides a valuable comparison point with combined data from 1999 to 2024 showing a 

groundwater level reduction of 4.7  m, from 65.1 to 60.4 mAHD. In 2025, the saturated thickness 

ranges from approximately 15 m in the south to less than 5 m in the north. This variability suggests 

that saturation may have been more extensive in the past and now poses a risk of dry wells or 

reduced yields, particularly during peak demand periods. 
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Figure  2-10 Monitoring wells for Lincoln North Consumptive Pool  

The Port Lincoln (Big Swamp) BoM station located approximately 5.6 km north-west. 

 

 
Figure  2-11 Groundwater level, rainfall and extraction trends for Lincoln North  Consumptive 

Pool  
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Figure  2-12 Groundwater level hydrographs for select ed observation wells in Lincoln North  

 

Salinity levels have increased despite relatively stable extraction rates. Between 2017 and 2025, 

salinity at LNC020 rose from 670 to 1,120 mg/L and at LNC022 from 2,770 to 3,580 mg/L. In 

contrast, LNC024 remained relatively stable, ranging between 900 and 980 mg/L. Given the limited 

extractions in this area, these declines are likely driven by prolonged below-average rainfall and 

reduced recharge. 

Anecdotal evidence suggests that upstream dams in Green Patch, north of the Lincoln North 

Consumptive Pool, have reduced flow through Little Swamp, potentially decreasing aquifer 

recharge from associated streams (GS Bobrige, personal Communication, April 2015). However, the 

Department of Water, Land and Biodiversity Conservation (DWLBC) Report 2009/26 (Alcorn 2009) 

found that in median -to-wet years, farm dams have minimal impact on annual streamflow ð 

typically around 5%. During dry years, the impact increases to approximately 12%, raising concerns 

during extended dry periods. Nevertheless, this is unlikely to significantly affect recharge to the 

Quaternary Limestone aquifers, as the streams are predominantly  gaining and underlain by 

Basement aquifers. Little Swamp, Big Swamp and numerous minor surface water bodies are 

generally ephemeral and rely on rainfall and local surface water inflows as water sources. Surface 

water from Little Swamp and Big Swamp has been observed to either overflow or infiltrate down t o 

the Quaternary Limestone aquifers of the Lincoln and Uley Basins respectively (Harrington et al. 

2006; Evans et al. 2009). The taking of groundwater from adjacent consumptive pools will not 
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impact these surface water bodies as they are disconnected and lie at a higher elevation than the 

watertable. 

2.1.5 Uley South Consumptive Pool  

Prior to the commencement of groundwater extraction in 1977, groundwater levels in the Uley 

South Consumptive Pool (Figure 2-13) exhibited a gradual long-term decline, with natural 

fluctuations occurring intermittently in response to seasonal variability  (Figure 2-14). Average to 

above-average groundwater levels prevailed from the 1960s to the mid-1990s. The highest 

groundwater levels were recorded in the early 1970s, mid-1980s and early 1990s, prior to the onset 

of the Millennium Drought in 1997. Relatively high extraction volumes also coincided with these 

peak water level periods, indicating sufficient recharge. During the Millennium Drought ( 1997 to 

2009), groundwater levels in most observation wells were classified as below average to very low 

(Figure 2-15). Despite these low levels, groundwater levels remained relatively stable throughout 

the period. This stability is primarily attributed to the expansion of the public water supply wellfield, 

which facilitated a more even distribution of extraction across the area, combined with demand 

management measures that reduced extraction from approximately 7,000 ML/y to around 

5,000 ML/y from 2010 onwards.  

 

 
Figure  2-13 Monitoring wells for Uley South Consumptive Pool  

The Port Lincoln (Westmere) BoM station is located approximately 0.16 km east. 

 

Over the last decade, changes in groundwater level across 38 observation wells have ranged from a 

0.55 m decline to a 0.11 m rise, with a median change of around 0.4 m decline. A recovery in 

groundwater levels was observed between 2011 and 2017, followed by a general decline beginning 

in 2018. In 2024, winter-recovered groundwater levels in 20 out of 38 monitoring wells (53%) within 
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the Quaternary Limestone aquifer of the Uley South Consumptive Pool are classified as below 

average or lower (DEW 2025c). Peak extraction from Uley South of around 7,500 ML occurred 

around 2000 which was followed by a reduction during 2010 and 2011 to around 5,000 ML, with 

extraction rates over the last 10 years remaining relatively stable. Licensed extraction in 2023ð24 

from the Uley South Consumptive Pool totals 5,580 ML, an increase of 16.0% compared to 

2022-23. 

 

 
Figure  2-14 Groundwater level, rainfall and extraction trends for the Uley South 

Consumptive Pool  

 

 
Figure  2-15 Uley South historical rankings for all observation wells  

 

Figure 2-16and Figure 2-17indicate a consistent upward trend in salinity levels across the Uley 

South Consumptive Pool. Over this 10-year period, annual salinity increases ranged from 1.5% to 
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2.0%, with a median increase of 0.3%. In 2024, salinity concentrations measured in 29 observation 

wells within the Quaternary Limestone aquifer varied from 448 to 3,195 mg/L, reflecting a 

progressive decline in groundwater quality. Historic monitoring of groundwater salinity from public 

water supply wells, since extraction commenced, indicated generally stable trends until the mid-

2000s when salinity started rising. 

In 2025, a Risk Management and Monitoring Plan was established by DEW, to manage the risk of 

seawater intrusion into the Uley South Consumptive Pool, in response to an SA Water request for a 

higher allocation. The Minister approved a higher allocation with a licence condition requiring strict 

compliance with the Risk Management and Monitoring Plan, which remains in effect in 2025ð261. 

However, sustained extraction at this higher level was assessed as posing significant risks. 

Within the central portion of Uley South, salinity levels are notably lower (<500  mg/L), suggesting 

dilution from rainfall recharge. Salinity in the Tertiary Sands aquifer ranges from 400 to 1,550 mg/L. 

Near the margins of the Quaternary Limestone aquifer, groundwater chemistry closely resembles 

that of the underlying Tertiary Sand aquifer. This supports the hypothesis that Tertiary Sand aquifer 

water may flow into the Quaternary Limestone aquifer in areas where the Tertiary Clay confining 

layer is absent. 

 

 
Figure  2-16 Uley South historical total dissolve d solids (TDS) percentage difference for all 

observation wells  

 

 

1 In accordance with the Landscape Act, non-compliance with the Risk Management and Monitoring Plan 

may constitute an offence by breaching a prescribed condition of a water management authorisation or 

could be considered a breach of the water management authorisation (e.g. the water licence) if the holder of 

a water licence contravenes or fails to comply with a condition of the water licence. 
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Figure  2-17 Representative salinity graphs for wells in the Quaternary Limestone aquifer in 

the Uley South Consumptive Pool  

 

2.1.6 Lincoln South Basin 

Groundwater extraction from the Lincoln South Basin (Figure 2-18) commenced in 1961. From the 

late 1990s, rates of extraction varied between around 900 to 1,000 ML/y, until reductions began in 

2008ð09, and decreased further in 2012ð13, due to risks of upconing of underlying high -salinity 

groundwater. Extraction from this area was negligible between 2012ð13 and 2018ð19. However, 

regular extraction resumed in recent years, averaging approximately 475 ML/year (Figure 2-19).  

Since the 1960s, a long-term decline in rainfall has been reflected by corresponding decreases in 

groundwater levels across all observation wells in the Lincoln South network (Figure 2-19). These 

declines align with periods of significantly reduced rainfall, marked by sharp drops in 1962, 1968, 

1971, 1978 and 1992. In contrast, periods of groundwater level recovery were observed between 

the late 1960s to early 1970s, the mid-1980s, and the early 1990s prior to the onset of the 

Millennium Drought (1997  to 2009). During the drought period , below-average to very low 

groundwater levels began to be recorded. A subsequent period of notable recovery occurred 

between 2013 and 2017, followed by renewed declines in groundwater levels (Figure 2-19). In 2023 
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and 2024, groundwater levels (measured at their post-winter maximum) in 100% of Lincoln South 

observation wells were classified ôbelow averageõ or lower (Figure 2-20). Some wells were showing 

groundwater levels near or below mean sea level, despite above-average rainfall in 2020. 

Observation well LNC002 is located further inland; historically, groundwater levels in that well were 

as high as 5 mAHD but have declined to around 2 mAHD over the past 50 years. Even in high 

rainfall years, groundwater levels in this resource are not materially recovering.  

The Lincoln South freshwater lenses (refer to Figure 4-5) are contiguous with the surrounding 

brackish Quaternary Limestone aquifer and exist in the landscape due to the difference in density 

between the fresh and brackish groundwater. The brackish aquifer is itself directly connected to the 

ocean and evidence strongly suggests it is also directly connected to the saline lake, Sleaford Mere 

(EPNRMB 2016). Groundwater levels measured at many of the observation wells located within 

Lincoln South are now at, or below, mean sea level. Consequently, instead of these resources 

discharging to the ocean or Sleaford Mere, as would have occurred prior to development of the 

natural system, a reversal in hydraulic gradient has occurred and recharge is now being induced 

from the ocean and very likely also induced from the saline water that comprises Sleaford Mere, 

combined with a small loss in aquifer storage (DEW 2024e). 

 

 
Figure  2-18 Location map for wells and rainfall stations for Lincoln South Consumptive Pool  

The Port Lincoln (Westmere) BoM station is located approximately 0.63 km west. 
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Figure  2-19 Groundwater level, rainfall and extraction trends for the Lincoln South 

Consumptive Pool  

 

 
Figure  2-20 Lincoln South historical groundwater level rankings plot for all observation 

wells  

 

The 10-year salinity monitoring in the Lincoln South area has shown increasing concentrations 

(Figure 2-21). In 2024, sampling results from 16 wells in the Quaternary Limestone aquifer ranged 

between 671 and 1,625 mg/L with a median of 1,168 mg/L. Over the decade leading up to 2024, 8 

out of 9 wells show trends of increasing salinity, with rates of change in salinity increasing by up 

2.6% per year and a median rate of 0.5% increase per year.  

These trends suggest that an ingress of saline groundwater, likely driven by declining groundwater 

levels and a reversal of the hydraulic gradient, from discharge towards the ocean and Sleaford 

Mere, to induced recharge flowing back from these sources into the freshwater lenses. Declining 

groundwater levels also increase the risk of upconing of high -salinity groundwater that lies 

beneath the freshwater lenses.  

Any groundwater extracted from Lincoln South will be offset by a small reduction in storage, with 

the remainder replaced by induced inflow of saline water. This intrusion of seawater and high-
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salinity groundwater into the fragile Lincoln South resource poses a serious threat to the health 

and viability of ecosystems dependent on fresh groundwater. 

 

 
Figure  2-21 Lincoln South historical total dissolve d solids (TDS) percentage difference for all 

observation wells  

 

2.2 Musgrave  Prescribed Wells Area  

2.2.1 Bramfield  Consumptive Pool  

Licensed groundwater extraction at Bramfield (Figure 2-22) commenced in 1974 and steadily 

increased, peaking during the 1990s and early 2000s (Figure 2-23). While extraction volumes have 

fluctuated slightly in more recent years, groundwater levels remain at or near their historical lows. 

In 2023ð24, total licensed use from the Bramfield Consumptive Pool was 65.4 ML, all sourced for 

the purposes of providing public water supply  to the township of Elliston  and for fruit and nut tree 

irrigation .  

A gradual increase in rainfall from the late 1960s to the mid-1980s is reflected in groundwater level 

trends across the observation well network. Above average to very high groundwater levels were 

recorded between 1968 and 1986. This was followed by a decline in rainfall from 1987 to 1992, with 

a sharp drop in 1989. Groundwater levels began to recover in early 1993 but declined again leading 

up to the Millennium Drought. Following the low groundwater levels at the end of the drought, all 

wells showed considerable recovery corresponding with above-average rainfall between 2010 and 

2017, primarily driven by La Niña conditions. While most wells responded positively to above-

average rainfall, recent recoveries have generally been less pronounced than those observed 

between 2009 and 2011, despite similar annual rainfall totals.  
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Figure  2-22 Location map for wells and rainfall stations for Bramfield Consumptive Pool  

 

 
Figure  2-23 Groundwater level, rainfall and extraction trends for the Bramfield Consumptive 

Pool  
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Over the past decade, groundwater level variations have ranged from a decline of 2.43 m to a rise 

of 0.19 m, with a median decline of 0.4 m. The 2024 water resource assessment (DEW 2024d) found 

that groundwater levels in 71% of observation wells within the Quaternary Limestone aquifer of the 

Bramfield Consumptive Pool were classified as below average or lower for 2022-23 (Figure 2-24).  

There are no long-term monitoring records closer to the coast, nevertheless, available data indicate 

that groundwater generally flows from east to west through the resource toward the coast. Wells 

near the coast with observations from 2014 onwards show relatively stable groundwater levels 

since that time. 

 

 
Figure  2-24 Bramfield historical rankings for all observation wells  

 

Groundwater salinity data are limited, particularly in terms of long -term time series. The most 

reliable data come from public water supply wells 5830-257 and 5830-258, monitored since 1999 

(Figure 2-25). All public water supply wells show increasing salinity trends, with the highest 

concentrations recorded in the western-most well, 5830-258. In contrast, well TAA058, located 

inland, has remained relatively stable between 450 and 550 mg/L since the 1970s, suggesting less 

influence from coastal or anthropogenic factors. 

 
































































































































































































































































































