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SUMMARY 201

The Southern Basins Prescribed Wells Area (PWA) is lacasedthern Eyre Peninsula, approximately
270 km westof Adelaide.lt is LINB & ONJA 6 SR dzy R SNMiurél Relzduices 'Mdmademdntt Aktl Q
2004and a Water Allocation Plan provides the sustainable use of thgroundwvater resources.

Groundwater extractions in th&outhern Basins PWdéccur primarily from the Quaternary Limestone
aquifer. Metered extractions forthe 2010¢11 water-use yeartotalled 5631 ML, which representsa
decrease ofl5% fiom the previous wateuse yearand isthe lowest recorded in the past ten yearghe
majority of the extractions§583 ML) are for public water supply, with the Uley Solghs providing
nearly90% of this volume.

After long periodsof declining groundwater levelsgboveaveragerainfall since 2009 has increased
recharge and led to watertable rises of up@a! min some areasDuring 2011, despite small localised
declines in some areas, there has been an overall general increase in groundwater levels across tt
majority of the PWAvhen compared to water levels at the same time the previous year

Groundwater salinyt is variable across the Southern Basins PWA with both increases and decreases i
salinity recorded in 2011incoln Basin is the most vulnerable to increases in sadin@yto theup-coning
of saline groundwateunderlyingthe fresh groundwater lenses.

While the status assigned to the groundwatenses of the Southern Basins PWA reflects ganerally
positive trends observed during 201it,must be remembered thain the past a prolonged period of
below-average rainfall resulted in declining water levels and a gradsslim groundwater salinitieS he
reoccurrence osimilarlow-rainfall periodsmust be considered in loAggrm planning.
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ASSESSMENT OF STATUS

The Uley South, Uley Wanilla, Uley East and Coffin IBageshave been assigned 8 NBS Sy & G | (i dz?
I ROSNAS GNBYRaz AYRAOFGAY3I | adGrotS 2NJ AYLINE DA

o the overall riseof groundwater levelsvhen compared to the same time the previous yeéae to
nearaverage rainfall during 201 espite some small localised declines in some area

e areduction in salinityn some areaslue to increased recharge.

The Lincoln Basin has been assigneyelow statdza 2 F & ! R @QikdNaii®) low gk yoRthe
NBaz2d2NOS Ay ( KoB 20M.STRig siaftus ibasetvoh the relatively high groundwater
salinities and vulnerability to saline water intrusidae to both vertical and lateral groundwater flow

While the status assigned to thedensesreflects the positive trends observed during 2011, it must be
remembered that in the past, a prolonged period of belawerage rainfall resulted ideclining water
levels and a gradual rise in groundwater salinitiise reoccurrence of similar levainfall periods must
be considered in longerm planning.

TheQuaternaryLimestoneaquifer respondsrapidly to changes in rainfall patterns and consequently, the
status of the resource may changfem year to year

STATUZ011

Uley South, Lincoln Basin
Uley Wanilla,

Uley East and

Coffin Bay lenses

‘ No adverse trends, indicating a stable or improving situation

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

Adverse trendsindicating low risk to the resourda the medium term

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

Adverse trendsindicating high risk to the resource eventuatimcthe short tomedium term

Observed adverse trends are significant and if continued, will lead to a change in thatdwereficial
uses of the groundwater resource in abdifiyears.

‘ Degradation of the resource compromising present use wittnshort term

Trends indicate degradation of the resource is occurring, or will gegtlrin five years.Degradation will
resultin a change in the beneficial use.q. no longer suitable for drinking or irrigation purposes) gnd

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.
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BACIGROUND

The Southern Basin$rescribed Wells Area (PWA) is locatddthe southern most part of the Eyre
Peninsula, approximatel270 km west from AdelaiddFig. 1)1t is LINE 4 ONA 6 SR dzy RSNJ {
Natural Resources Management 2€04and a WaterAllocation Plan provides fahe sustainable use of

the groundwvater resourcs.
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Figurel. The Southern BasinsrBscribed Wells Areavith location of Quaternaryfreshgroundwater lenses
asdescribedin the current Water Allocation Plaand delineated in DWLBC Report 2002/13

HYDROGEOLOGY

Within the Southern Basins PWhAere are two main sedimentary sequences containing groundwater
that overlie basement rocks: the Quaternary Limestone aquifer and @rgary Sands aquifer (Fig. 2).

Quaternary Limestonequifer

The Quaternary Limestone aquifeomprises agenerally thin veneer of aeolianite sediment$ the
Bridgewater Formatiomnd is continuous across the PWIhesecalcarenite (i.e. sand comprisiiog shell
fragments, calcareous algae fragments and silicate grains) sedienents are known to be over 180

thick in parts of the Uley South Basin. The Bridgewater Formation is generally unconsolidated or loosel
aggregated, althoughhard cemented calete layers are presentSecondary 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 aquifesalinities generally range between 400 and 1800 nagitd well yields are
generally highAreasdefinedby salinity of less thad000 mg/L are described as fresh groundwater lenses
(Fig. 1) in the current Water Allocation Plan and delineated in DWLBC R&@@t13* Their extent is
partly controlled by geological structures.

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

Tertiary Sandaquifer

TheTertiary Sandquifer extends over most of theSouthern BasinBWAand consist of unconsolidated
fine quartzsandsof the Wanilla Formatiorthat are largely separated from the overlyinfQuaternary
Limestoneaquifer by a clay confining laydmown as the Uley FormatioWhere thisconfininglayer is
thin or absent, hydraulic connéion between the two aquiferss thought to occurDue tolow yields and
generallyhigher salinities thathe Quaternaryaquifer (up to7500mg/L), the Tertiary Sandquifer has
only beendeveloped locally for stock and domestic supplies.

Basementaquifer

There is limited information and conceptual understanding of the basement aquifers in Eyre Peninsula
Groundwater occurring within basement aquifers is irregular and salinities and gieddsariable, which

is typical of groundwater resources occurring within fractured rock environmdddsement aquifers
around Green Patch (immediately nowtvest of the Southern Basins PWA) have been developed for
irrigation purposes, although the volureextracted are likely to be small.
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! EvansSL 2002, Southern Basins Prescribed Wells Area groundwater monitoring status report 2002, Report DWLBC 2002/13
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GROUNDWATER DEPENDEROSYSTEMS

Whilst groundwaterdependent ecosystems (GDEs) have not beemsideral in this assessment of the
status of thegroundwaterresourcss, it is important to note the presence and ecological characteristics of
the GDEdound in the Southern Basins PWASroundwaterdependent ecosystems can be defined as
ecosystems where groundwater provides all or part of the water gjspanchemistry or temperature
requirements either permanently, seasonally or intermittently. It is generally considered that shallow
watertables(less than 10 m below the surfgcare more likely to support GDEs than deeper watertables.

Ecosystems thatre potentially dependehon groundwater have been mapped throughout t8euthern
BasinsPWA and comprise wetlands, terrestrial plants and subsurface biota inhabiting-filtérvoids
(stygofauna)Direct groundwater discharge to the marine environmenhieth may also suppormnarine
animals and plants, occurs from the Quaternaméstoneaquifer along the coastal margin of the PWA.

Groundwaterdependent wetlands argrimarily located around the perimeter of the Southern Basins
PWA and are closely alignedth, or located immediately outside mapped freshwater lensedost of
the mapped groundwatedependent wetlands are intermittent or seasoraid support bird populations
and arangeof groundwaterdependentaquatic andterrestrial vegetation species.&siford Mere is the
only permanent groundwatedependent wetlandnappedwithin the PWA(Fig. 1)
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RAINFALL

The Southern Basins region is characterised as a Mediterranean climate with warm to hot, dry summer
and mild, wet winters. Rainfall is winter domirtamith May through to August receiving the most rainfall.
The average annual rainfall decreases to the north and east. Data from the Westmere (18137) and Bi
Swamp (18017) rainfall stations were chosen for the analysis of rainfall trends (Fig. 3).
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Figue 3. Location ofthe Westmereand Big Swampainfall stationsin the Southern Basins PWA
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From 1910to 2011, the longerm average annual rainfall at the Big Swamp rainfall station $n&%
(Fig. 4)The eimulative deviation fronthe average annuahinfall is graphed inrangeto identify periods
when annualrainfall trends are above or belothe average. An upward slope indicates a penoiden
the rainfall is greater than the average, while a downward slope indicates a pehed the rainfall is
below the average.

From 1910 to 1940 rainfallat the Big Swamp rainfall statiomas typically above average, witlery wet
years in1910,1916 1917, 1920,1923 and 18B2. From 194(Q rainfallwas predominantiybelow average
until 1968 when the station @rded its highest readingof 925mm. After this particularly wet year,
rainfall displayed an overall upwards trend, reach@@tmm in 1992. Since 1992, rainfall has generally
been below averagantil 2008. The last three yeatsave been above average
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Figure4. Annualrainfall and cumulative deviationom the average annualainfall for the Big Swamp

rainfall station in the Southern Basins PWA

Fom 1910 to 2011, the longerm average annual rainfall at the Westmere rainfall station i raivh
(Fig.5). The trends are broadly similar to Big Swamp after 1@®&n the station recorded its highest
reading 0f1034 mm.From 1926 to 1950, rainfall was predominantly below averageereas the period
from 1950 to 1968 was generally above averadeée last three years (2009, 2010 and 201} have
recorded slightly abovaverage rainfall.

Southern Basins PWA Groundwater Status Report 2081 DEPARTMENAOR WATER



Westmere 18137
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Figure5. Annualrainfall and cumulative deviatiorfrom the average annuaiainfall for the Westmere

rainfall station in the Southern Basins PWA

The sustainability of the groundwater resources in the Southern Basins PWA is highhdeiapen

recharge from rainfalend the historial data ha indicated thatperiods ofabove or belowaverage
rainfalltrends can lasfor up to 25 yearsGreater rechege responses have beabserved when rainfall
occurs in highntensity events.
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GROUNDWATER USE

Licengd groundwater extractions in the Southern Basins PWAHer2010¢11 water-use yeartotalled
5631ML (Fig.6). Thisamountis derived from metered datand represents a decrease 5% fran the
previous watefuse yearthe lowestextractionrecorded in the pasten years Water restrictions imposed
at various levels since 2002ave reduced the demand for groundwatand these restrictions were lifted
in April 2011.Extractions have been considerably lower than licensedallocationlimit since 200¢08.
The licensedllocation limitis determined in accordance witlhe current Water Allocation Plan.
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Figure6. Historiclicensed goundwater useand licensedallocationlimit in the Southern Basins PWA

Groundwater extraction from the Quaternary Limestone aquifer is primarily from the fresh groundwater
lenses (less than 1008g/L). The majority of extraction is for town water supply and around 90%eof t
total volume extracted from the Southern Basins PWA comes from the Uley South Bas(idldasl)
Unliceni,;:d gundwater extractions for stock and domestic purposes are estimated to be around
133MLY".

Table 1. Groundwater extractiofrom each soure for 201@11

Source Extraction (ML)
Uley South 4940
Lincoln 441

Uley Wanilla 121
Coffin BayA 103
Basement 26

Total 5631

% Stewart, S, Alcoe, A and Risby(2012) Science support for the SoutheBasins and Musgrave Prescribed Wells Areas Wadtecation Plan, Department
for Water
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GROUNDWATER OBSERUANTNETWORXK

WATER LEVEL NETWORK

Monitoring of the goundwaterlevek inthe Southern BasinBWAbeganin 1962 inresponse to the need
for a suitable and sustainable water supphhe lengths of maitoring records vanjpetween the sub
regions(Uley, Lincoln, Coffin Bag} they weredeveloped at differentimes.

There are currentlyl28 wells monitoring groundwvater levelswith 97 monitoring the Quaternary
Limestoneaquifer (Fig. 7;Table 2) These wells are monitored on a monthty sixmonthly basis to
enable the assessment of both loteym and shortterm trends.

Two observation wells (SLE069 and 203are completedacrossboth the Quaternary Limestonand

Tertiary Sandhquifers to monitor the position of thefresh waterseawater interface Observation wells
ULE210,ULR11, ULR12 ULHS56 and ULEOQ9 are alsoused to monitor thefresh wategseawater
interface.

Table 2. Groundwater level observation wells per aquifemdlens
Aquifer Lens Number of wells Monitoring frequency
Quaternary Limestone Uley South 35 34 x monthly &1 x 6monthly
(Bridgewater Formation) Uley Wanilla 13 12x monthly &1 x 6 monthly
Uley East 7 2 x monthly &5 x 6 monthly
Coffin Bay A 13 13x monthly
CoffinBay 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 10x monthly
Tertiaryaquitard (Uley Formation) 4 1 x monthly &3 x 6 monthly
Tertiary Sand (Wanilla Formation) 23 12x monthly &11x 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?. Location ofgroundwater level observation wellsn the Southern Basins PWds at 5 April 2012
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