














































































































































































































































































































FIGURES

Figure 26a First Tertiary Aquifers Potentiometric Surface, September 1997
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Figure 27 First Tertiary Aquifer, Potentiometric Surface March 1947, 1948, 1949 and 1950
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Figure 28 First Tertiary Aquifer, Potentiometric Surface March 1951 and 1952
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Figure 29 First Tertiary Aquifer, Potentiometric Surface March 1955 and 1956
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Figure 30 First Tertiary Aquifer, Potentiometric Surface March 1960 and 1961
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Figure 32a First Tertiary Aquifers Potentiometric Surface March 1997
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UNITS OF MEASUREMENT

Units of measurement commonly used (Sl and non-SI Australian legal)

Definition in terms of other

Name of unit metric units Quantity
day d 24 h time interval
gigalitre GL 10° m® volume
gram g 107 kg mass
hectare ha 10* m? area
hour h 60 min time interval
kilogram kg base unit mass
kilolitre kL 1m’ volume
kilometre km 10°m length
litre L 10°m? volume
megalitre ML 10° m® volume
metre m base unit length
microgram ug 10°g mass
microlitre pL 10° m® volume
milligram mg 10 g mass
millilitre mL 10° m® volume
millimetre mm 10°m length
minute min 60 s time interval
second s base unit time interval
tonne t 1000 kg mass
year y 356 or 366 days time interval

8D hydrogen isotope composition

§'%0 oxygen isotope composition

Yc carbon-14 isotope (percent modern carbon)

CFC chlorofluorocarbon (parts per trillion volume)

EC electrical conductivity (uS/cm)

pH acidity

ppm parts per million

ppb parts per billion

TDS total dissolved solids (mg/L)
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Act (the). In this document, refers to The Natural Resources Management Act (South Australia) 2004.

Adaptive management. A management approach, often used in natural resource management,
where there is little information and/or a lot of complexity and there is a need to implement some
management changes sooner rather than later. The approach is to use the best available information
for the first actions, implement the changes, monitor the outcomes, investigate the assumptions and
regularly evaluate and review the actions required. Consideration must be given to the temporal and
spatial scale of monitoring and the evaluation processes appropriate to the ecosystem being
managed.

Algal bloom. A rapid accumulation of algal biomass (living organic matter) which can result in
deterioration in water quality when the algae die and break down consuming the dissolved oxygen and
releasing toxins.

Ambient. The background level of an environmental parameter (e.g. a background water quality like
salinity).

Anabranch. A branch of a river that leaves the main stream.
Annual adjusted catchment yield. Annual catchment yield with the impact of dams removed.

Aquifer. An underground layer of rock or sediment which holds water and allows water to percolate
through.

Aquifer, confined. Aquifer in which the upper surface is impervious and the water is held at greater
than atmospheric pressure. Water in a penetrating well will rise above the surface of the aquifer.

Aquifer, storage and recovery (ASR). The process of recharging water into an aquifer for the
purpose of storage and subsequent withdrawal.

Aquifer test. A hydrological test performed on a well, aimed to increase the understanding of the
aquifer properties, including any interference between wells, and to more accurately estimate the
sustainable use of the water resource available for development from the well.

Aquifer, unconfined. Aquifer in which the upper surface has free connection to the ground surface
and the water surface is at atmospheric pressure.

Aquitard. A layer in the geological profile that separates two aquifers and restricts the flow between
them.

Arid lands. In South Australia arid lands are usually considered to be areas with an average rainfall of
less than 250 mm and support pastoral activities instead of broad acre cropping.

Artesian. Under pressure such that when wells penetrate the aquifer water will rise to the ground
surface without the need for pumping.

Artificial recharge. The process of artificially diverting water from the surface to an aquifer. Artificial
recharge can reduce evaporation losses and increase aquifer yield. (See recharge, natural recharge,
aquifer.)

Barrage. Specifically any of the five low weirs at the mouth of the River Murray constructed to exclude
seawater from the Lower Lakes.

Baseflow. The water in a stream that results from groundwater discharge to the stream. (This
discharge often maintains flows during seasonal dry periods and has important ecological functions.)

Basin. The area drained by a major river and its tributaries.
Benchmark condition. Points of reference from which change can be measured.

Biological diversity (biodiversity). The variety of life forms: the different life forms including plants,
animals and micro-organisms, the genes they contain and the ecosystems (see below) they form. It is
usually considered at three levels — genetic diversity, species diversity and ecosystem diversity.
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Biota. All of the organisms at a particular locality.
Bore. See well.

Buffer zone. A neutral area that separates and minimises interactions between zones whose
management objectives are significantly different or in conflict (e.g. a vegetated riparian zone can act
as a buffer to protect the water quality and streams from adjacent land uses).

Catchment. A catchment is that area of land determined by topographic features within which rainfall
will contribute to runoff at a particular point.

Catchment water management board. A statutory body established under Part 6, Division 3, s. 53 of
the Act whose prime function under Division 2, s. 61 is to implement a catchment water management
plan for its area.

Catchment water management plan. The plan prepared by a CWMB and adopted by the Minister in
accordance with Part 7, Division 2 of the Water Resources Act 1997.

Codes of practice. Standards of management developed by industry and government, promoting
techniques or methods of environmental management by which environmental objectives may be
achieved.

Cone of depression. An inverted cone-shaped space within an aquifer caused by a rate of
groundwater extraction which exceeds the rate of recharge. Continuing extraction of water can extend
the area and may affect the viability of adjacent wells, due to declining water levels or water quality.

Conjunctive use. The utilisation of more than one source of water to satisfy a single demand.

Council of Australian Governments (COAG). A council of the Prime Minister, State Premiers,
Territory Chief Ministers and the President of the Australian Local Government Association which
exists to set national policy directions for Australia.

CWMB. Catchment Water Management Board.

Dams, off-stream dam. A dam, wall or other structure that is not constructed across a watercourse or
drainage path and is designed to hold water diverted, or pumped, from a watercourse, a drainage
path, an aquifer or from another source. Off-stream dams may capture a limited volume of surface
water from the catchment above the dam.

Dams, on-stream dam. A dam, wall or other structure placed or constructed on, in or across a
watercourse or drainage path for the purpose of holding and storing the natural flow of that
watercourse or the surface water.

Dams, turkey nest dam. An off-stream dam that does not capture any surface water from the
catchment above the dam.

Diffuse source pollution. Pollution from sources such as an eroding paddock, urban or suburban
lands and forests; spread out, and often not easily identified or managed.

District Plan. (District Soil Conservation Plan) An approved soil conservation plan under the repealed
Soil Conservation Act 1989. These plans are taken to form part of the relevant regional NRM plans
under the transitional provisions of the Natural Resources Management Act 2004 (Schedule 4 -
subclause 53[4] until regional NRM plans are prepared under Chapter 4, Part 2 of the Act.

Domestic purpose. The taking of water for ordinary household purposes and includes the watering of
land in conjunction with a dwelling not exceeding 0.4 hectares.

Domestic wastewater. Water used in the disposal of human waste, for personal washing, washing
clothes or dishes, and swimming pools.

DSS (decision support system). A system of logic or a set of rules derived from experts, to assist
decision making. Typically they are constructed as computer programs.

DSS. Dissolved suspended solids.
DWLBC. Department of Water, Land and Biodiversity Conservation. Government of South Australia.

EC. Abbreviation for electrical conductivity. 1 EC unit = 1 micro-Siemen per centimetre (uS/cm)
measured at 25 degrees Celsius. Commonly used to indicate the salinity of water.
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Ecological processes. All biological, physical or chemical processes that maintain an ecosystem.
Ecological values. The habitats, the natural ecological processes and the biodiversity of ecosystems.

Ecologically sustainable development (ESD). Using, conserving and enhancing the community’s
resources so that ecological processes, on which life depends, are maintained, and the total quality of
life, now and in the future, can be increased.

Ecology. The study of the relationships between living organisms and their environment.

Ecosystem. Any system in which there is an interdependence upon and interaction between living
organisms and their immediate physical, chemical and biological environment.

Ecosystem Services. All biological, physical or chemical processes that maintain ecosystems and
biodiversity and provide inputs and waste treatment services that support human activities.

Effluent. Domestic wastewater and industrial wastewater.
EIP. Environment improvement program.
EMLR. Eastern Mount Lofty Ranges.

Entitlement flows. Minimum monthly River Murray flows to South Australia agreed in the Murray-
Darling Basin Agreement 1992.

Environmental values. The uses of the environment that are recognised as of value to the
community. This concept is used in setting water quality objectives under the Environment Protection
(Water Quality) Policy, which recognises five environmental values — protection of aquatic
ecosystems, recreational water use and aesthetics, potable (drinking water) use, agricultural and
aquaculture use, and industrial use. It is not the same as ecological values, which are about the
elements and functions of ecosystems.

Environmental water provisions. Those parts of environmental water requirements that can be met,
at any given time. This is what can be provided at that time with consideration of existing users’ rights,
social and economic impacts.

Environmental water requirements. The water regimes needed to sustain the ecological values of
aquatic ecosystems, including their processes and biological diversity, at a low level of risk.

EP. Eyre Peninsula.
EPA. Environment Protection Agency.

Ephemeral streams / wetlands. Those streams or wetlands that usually contain water only on an
occasional basis after rainfall events. Many arid zone streams and wetlands are ephemeral.

Erosion. Natural breakdown and movement of soil and rock by water, wind or ice. The process may
be accelerated by human activities.

ESD. Ecologically sustainable development (see above for definition).

Estuaries. Semi-enclosed waterbodies at the lower end of a freshwater stream that are subject to
marine, freshwater and terrestrial influences and experience periodic fluctuations and gradients in
salinity.

Eutrophication. Degradation of water quality due to enrichment by nutrients (primarily nitrogen and
phosphorus), causing excessive plant growth and decay. (See algal bloom).

Evapotranspiration. The total loss of water as a result of transpiration from plants and evaporation
from land, and surface waterbodies.

Fishway. A generic term describing all mechanisms that allow the passage of fish along a waterway.
Specific structures include fish ladders (gentle sloping channels with baffles that reduce the velocity of
water and provide resting places for fish as they ‘climb’ over a weir) and fishlifts (chambers, rather like
lift-wells, that are flooded and emptied to enable fish to move across a barrier).

Floodplain. Of a watercourse means: (a) the floodplain (if any) of the watercourse identified in a
catchment water management plan or a local water management plan; adopted under Part 7 of the
Water Resources Act 1997; or (b) where paragraph (a) does not apply — the floodplain (if any) of the
watercourse identified in a development plan under the Development Act 1993, or (c) where neither
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paragraph (a) nor paragraph (b) applies — the land adjoining the watercourse that is periodically
subject to flooding from the watercourse.

Flow bands. Flows of different frequency, volume and duration.
GAB. Great Artesian Basin.
Gigalitre (GL). One thousand million litres (1 000 000 000).

GIS (geographic information system). Computer software allows for the linking of geographic data
(for example land parcels) to textual data (soil type, land value, ownership). It allows for a range of
features, from simple map production to complex data analysis.

GL. See gigalitre.

Greenhouse effect. The balance of incoming and outgoing solar radiation which regulates our
climate. Changes to the composition of the atmosphere such as the addition of carbon dioxide through
human activities, have the potential to alter the radiation balance and to effect changes to the climate.
Scientists suggest that changes would include global warming, a rise in sea level and shifts in rainfall
patterns.

Geological features. Include geological monuments, landscape amenity and the substrate of land
systems and ecosystems.

Greywater. Household wastewater excluding sewage effluent. Wastewater from kitchen, laundry and
bathroom.

Groundwater. See underground water.

Habitat. The natural place or type of site in which an animal or plant, or communities of plants and
animals, lives.

Heavy metal. Any metal with a high atomic weight (usually, although not exclusively, greater than
100), for example mercury, lead and chromium. Heavy metals have a widespread industrial use, and
many are released into the biosphere via air, water and solids pollution. Usually these metals are toxic
at low concentrations to most plant and animal life.

Hydrogeology. The study of groundwater, which includes its occurrence, recharge and discharge
processes and the properties of aquifers. (See hydrology.)

Hydrography. The discipline related to the measurement and recording of parameters associated
with the hydrological cycle, both historic and real time.

Hydrology. The study of the characteristics, occurrence, movement and utilisation of water on and
below the earth’s surface and within its atmosphere. (See hydrogeology.)

Hyporheic zone. The wetted zone among sediments below and alongside rivers. It is a refuge for
some aquatic fauna.

Indigenous species. A species that occurs naturally in a region.

Industrial wastewater. Water (not being domestic wastewater) that has been used in the course of
carrying on a business (including water used in the watering of irrigation of plants) that has been
allowed to run to waste or has been disposed of or has been collected for disposal.

Infrastructure. Artificial lakes; or dams or reservoirs; or embankments, walls, channels or other
works; or buildings or structures; or pipes, machinery or other equipment.

Integrated catchment management. Natural resources management that considers in an integrated
manner the total long-term effect of land and water management practices on a catchment basis, from
production and environmental viewpoints.

Intensive farming. A method of keeping animals in the course of carrying on the business of primary
production in which the animals are confined to a small space or area and are usually fed by hand or
by mechanical means.

Irrigation. Watering land by any means for the purpose of growing plants.

Irrigation season. The period in which major irrigation diversions occur, usually starting in August—
September and ending in April-May.
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Lake. A natural lake, pond, lagoon, wetland or spring (whether modified or not) and includes: part of a
lake; and a body of water declared by regulation to be a lake; a reference to a lake is a reference to
either the bed, banks and shores of the lake or the water for the time being held by the bed, banks and
shores of the lake, or both, depending on the context.

Land. Whether under water or not and includes an interest in land and any building or structure fixed
to the land.

Land capability. The ability of the land to accept a type and intensity of use without sustaining long-
term damage.

Leaching. Removal of material in solution such as minerals, nutrients and salts through soil.

Licence. A licence to take water in accordance with the Water Resources Act 1997. (See water
licence.)

Licensee. A person who holds a water licence.

Local water management plan. A plan prepared by a council and adopted by the Minister in
accordance with Part 7, Division 4 of the Act.

Macro-invertebrates. Animals without backbones that are typically of a size that is visible to the
naked eye. They are a major component of aquatic ecosystem biodiversity and fundamental in food
webs.

MDBC. Murray-Darling Basin Commission.
Megalitre (ML). One million litres (1 000 000).
ML. See megalitre.

MLR. Mount Lofty Ranges.

Model. A conceptual or mathematical means of understanding elements of the real world which allows
for predictions of outcomes given certain conditions. Examples include estimating storm runoff,
assessing the impacts of dams or predicting ecological response to environmental change.

Mount Lofty Ranges Watershed. The area prescribed by Schedule 1 of the regulations.

Natural recharge. The infiltration of water into an aquifer from the surface (rainfall, streamflow,
irrigation etc.) (See recharge area, artificial recharge.)

NHMRC. National Health and Medical Research Council.
NHT. Natural Heritage Trust.

Natural Resources. Soil; water resources; geological features and landscapes; native vegetation,
native animals and other native organisms; ecosystems.

Natural Resources Management (NRM). All activities that involve the use or development of natural
resources and/or that impact on the state and condition of natural resources, whether positively or
negatively.

Occupier of land. A person who has, or is entitled to, possession or control of the land.

Owner of land. In relation to land alienated from the Crown by grant in fee simple — the holder of the
fee simple; in relation to dedicated land within the meaning of the Crown Lands Act 1929 that has not
been granted in fee simple but which is under the care, control and management of a Minister, body or
other person — the Minister, body or other person; in relation to land held under Crown lease or
licence — the lessee or licensee; in relation to land held under an agreement to purchase from the
Crown — the person entitled to the benefit of the agreement; in relation to any other land — the
Minister who is responsible for the care, control and management of the land or, if no Minister is
responsible for the land, the Minister for Environment and Heritage.

Palaeochannels. Ancient buried river channels in arid areas of the state. Aquifers in palaeochannels
can yield useful quantities of groundwater or be suitable for ASR.

Pasture. Grassland used for the production of grazing animals such as sheep and cattle.
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Percentile. A way of describing sets of data by ranking the data set and establishing the value for
each percentage of the total number of data records. The 90th percentile of the distribution is the
value such that 90% of the observations fall at or below it.

Permeability. A measure of the ease with which water flows through an aquifer or aquitard.

Personal property. All forms of property other than real property. For example, shares or a water
licence.

Phreaphytic vegetation. Vegetation that exists in a climate more arid than its normal range by virtue
of its access to groundwater.

Phytoplankton. The plant constituent of organisms inhabiting the surface layer of a lake; mainly
single-cell algae.

PIRSA. (Department of) Primary Industries and Resources South Australia.

Pollution, diffuse source. Pollution from sources that are spread out and not easily identified or
managed (e.g. an eroding paddock, urban or suburban lands and forests).

Pollution, point source. A localised source of pollution.
Potable water. Water suitable for human consumption.

Potentiometric head. The potentiometric head or surface is the level to which water rises in a well
due to water pressure in the aquifer.

Precautionary principle. Where there are threats of serious or irreversible environmental damage,
lack of full scientific certainty should not be used as a reason for postponing measures to prevent
environmental degradation.

Prescribed area, surface water. Part of the State declared to be a surface water prescribed area
under the Water Resources Act 1997.

Prescribed lake. A lake declared to be a prescribed lake under the Water Resources Act 1997.

Prescribed water resource. A water resource declared by the Governor to be prescribed under the
Act, and includes underground water to which access is obtained by prescribed wells. Prescription of a
water resource requires that future management of the resource be regulated via a licensing system.

Prescribed watercourse. A watercourse declared to be a prescribed watercourse under the Water
Resources Act 1997.

Prescribed well. A well declared to be a prescribed well under the Water Resources Act 1997.

Property right. A right of ownership or some other right to property, whether real property or personal
property.

Proponent. The person or persons (who may be a body corporate) seeking approval to take water
from prescribed water.

PWA. Prescribed Wells Area.
PWCA. Prescribed Watercourse Area.
PWRA. Prescribed Water Resources Area.

Ramsar Convention. This is an international treaty on wetlands titled The Convention on Wetlands of
International Importance Especially as Waterfowl Habitat. It is administered by the International Union
for Conservation of Nature and Natural Resources. It was signed in the town of Ramsar, Iran in 1971,
hence its common name. The Convention includes a list of wetlands of international importance and
protocols regarding the management of these wetlands. Australia became a signatory in 1974.

Recharge area. The area of land from which water from the surface (rainfall, streamflow, irrigation,
etc.) infiltrates into an aquifer. (See atrtificial recharge, natural recharge.)

Reclaimed water. Treated effluent of a quality suitable for the designated purpose.

Rehabilitation (of waterbodies). Actions that improve the ecological health of a waterbody by
reinstating important elements of the environment that existed prior to European settlement.
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Remediation (of waterbodies). Actions that improve the ecological condition of a waterbody without
necessarily reinstating elements of the environment that existed prior to European settlement.

Restoration (of waterbodies). Actions that reinstate the pre-European condition of a waterbody.
Reticulated water. Water supplied through a piped distribution system.
Riffles. Shallow stream section with fast and turbulent flow.

Riparian landholder. A person whose property abuts a watercourse or through whose property a
watercourse runs.

Riparian rights. These were old common law rights of access to, and use of water. These common
law rights were abolished with the enactment of the Water Resources Act 1997, which now includes
similar rights under s. 7. Riparian rights are therefore now statutory rights under the Act. Where the
resource is not prescribed (Water Resources Act 1997, s. 8) or subject to restrictions (Water
Resources Act 1997, s. 16), riparian landholders may take any amount of water from watercourses,
lakes or wells without consideration to downstream landholders, if it is to be used for stock or domestic
purposes. If the capture of water from watercourses and groundwater is to be used for any other
purpose then the right of downstream landholders must be protected. Landholders may take any
amount of surface water for any purpose without regard to other landholders, unless the surface water
is prescribed or subject to restrictions.

Riparian zone. That part of the landscape adjacent to a water body, that influences and is influenced
by watercourse processes. This can include landform, hydrological or vegetation definitions. It is
commonly used to include the in-stream habitats, bed, banks and sometimes floodplains of
watercourses.

Seasonal watercourses or wetlands. Those watercourses and wetlands that contain water on a
seasonal basis, usually over the winter/spring period, although there may be some flow or standing
water at other times.

State water plan. The plan prepared by the Minister under Part 7, Division 1, s. 90 of the Act.

Stock Use. The taking of water to provide drinking water for stock other than stock subject to intensive
farming (as defined by the Act).

Stormwater. Runoff in an urban area.

Surface water. (a) water flowing over land (except in a watercourse), (i) after having fallen as rain or
hail or having precipitated in any another manner, (ii) or after rising to the surface naturally from
underground; (b) water of the kind referred to in paragraph (a) that has been collected in a dam or
reservoir.

Taxa. General term for a group identified by taxonomy — which is the science of describing, naming
and classifying organisms.

To take water. From a water resource includes (a) to take water by pumping or syphoning the water;
(b) to stop, impede or divert the flow of water over land (whether in a watercourse or not) for the
purpose of collecting the water; (c) to divert the flow of water in a watercourse from the watercourse;
(d) to release water from a lake; (e) to permit water to flow under natural pressure from a well; (f) to
permit stock to drink from a watercourse, a natural or artificial lake, a dam or reservoir.

Total kjeldhal nitrogen (TKN). The sum of aqueous ammonia and organic nitrogen. Used as a
measure of probable sewage pollution.

Transfer. A transfer of a licence (including its water allocation) to another person, or the whole or part
of the water allocation of a licence to another licensee or the Minister under Part 5, Division 3, s. 38 of
the Act. The transfer may be absolute or for a limited period.

Underground water (groundwater). Water occurring naturally below ground level or water pumped,
diverted or released into a well for storage underground.

Volumetric allocation. An allocation of water expressed on a water licence as a volume (e.g.
kilolitres) to be used over a specified period of time, usually per water use year (as distinct from any
other sort of allocation).

Wastewater. See domestic wastewater, industrial wastewater.
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Water affecting activities. Activities referred to in Part 4, Division 1, s. 9 of the Act.

Water allocation. (a) in respect of a water licence means the quantity of water that the licensee is
entitled to take and use pursuant to the licence; (b) in respect of water taken pursuant to an
authorisation under s. 11 means the maximum quantity of water that can be taken and used pursuant
to the authorisation.

Water allocation, area based. An allocation of water that entitles the licensee to irrigate a specified
area of land for a specified period of time usually per water use year.

Water allocation plan (WAP). A plan prepared by a CWMB or water resources planning committee
and adopted by the Minister in accordance with Division 3 of Part 7 of the Act.

Water licence. A licence granted under the Act entitling the holder to take water from a prescribed
watercourse, lake or well or to take surface water from a surface water prescribed area. This grants
the licensee a right to take an allocation of water specified on the licence, which may also include
conditions on the taking and use of that water. A water licence confers a property right on the holder of
the licence and this right is separate from land title.

Water plans. The State Water Plan, catchment water management plans, water allocation plans and
local water management plans prepared under Part 7 of the Act.

Water service provider. A person or corporate body that supplies water for domestic, industrial or
irrigation purposes or manages wastewater.

Waterbody. Waterbodies include watercourses, riparian zones, floodplains, wetlands, estuaries, lakes
and groundwater aquifers.

Watercourse. A river, creek or other natural watercourse (whether modified or not) and includes: a
dam or reservoir that collects water flowing in a watercourse; and a lake through which water flows;
and a channel (but not a channel declared by regulation to be excluded from the this definition) into
which the water of a watercourse has been diverted; and part of a watercourse.

Water-dependent ecosystems. Those parts of the environment, the species composition and natural
ecological processes, which are determined by the permanent or temporary presence of flowing or
standing water, above or below ground. The in-stream areas of rivers, riparian vegetation, springs,
wetlands, floodplains, estuaries and lakes are all water-dependent ecosystems.

Water-use year. The period between 1 July in any given calendar year and 30 June the following
calendar year. This is also called a licensing year.

Well. (a) an opening in the ground excavated for the purpose of obtaining access to underground
water; (b) an opening in the ground excavated for some other purpose but that gives access to
underground water; (c) a natural opening in the ground that gives access to underground water.

Wetlands. Defined by the Act as a swamp or marsh and includes any land that is seasonally
inundated with water. This definition encompasses a number of concepts that are more specifically
described in the definition used in the Ramsar Convention on Wetlands of International Importance.
This describes wetlands as areas of permanent or periodic/intermittent inundation, whether natural or
artificial, permanent or temporary, with water that is static or flowing, fresh, brackish or salt, including
areas of marine water the depth of which at low tides does not exceed six metres.

Report DWLBC 2006/10 132
Overview of the hydrogeology of the Adelaide metropolitan area



REFERENCES

Allison, G.B., Holmes, J.W., and Hughes, M.W., 1973. An investigation of recharge to the Northern
Adelaide Plains aquifers using environmental Tritium. Jour. Geol. Soc. Aust., 19 Pt 4, PP 497-500.

Bowering, O.J.W., 1978. Drilling and Completion Report G.H. Michell & Sons (Aus) Pty. Ltd. SA Dept.
Mines and Energy. Rept. Bk. 78/1 (unpublished).

Cooper, B.J., 1977. New and revised stratigraphic nomenclature or the Willunga Embayment. Quart.
Geol. Notes, Geol. Surv. S. Aust., 64: 2-5.

Cooper, N.J., 1979. Eocene to Mioncene Stratigraphic of the Willunga Embayment Rep. Invest. Surv.
S. Aust. 50.

Cooper, B.J., 1985. The Cainozoic St Vincent — tectonics structure, stratigraphy — In : Lindsay, J.M.
(eds) Stratigraphy, Pataeonlology, Malacology. Papers in honour of Dr Nell Ludbrook. Department
of Mines and Energy, South Australia. Special Publication No. 5, PP. 35-49.

Daily, B., Firman, J.B., Forbes, B.G. and Lindsay, J.M., 1976. Geology In: Twidale, C.R., Tyler, M.J.
and Webb, B.P. (Eds). Natural History of the Adelaide Region. R. Soc. S. Aust., Adelaide, pp 5-42.

Edwards, D., Earl, T. and Mathews, S. (1987). Groundwater discharge survey 1982/1983 and
1983/1984 pumping seasons, Metropolitan Adelaide area. S.A. Dept Mines and Energy Rept. Bk.
87/64.

Finlayson, B., 1978. Para Fault gravity survey, west Adelaide. S Aust. Dept. Mines and Energy report
78/125 (unpublished).

Firman, J.B., 1967. Stratigraphy of Late Cainozoic deposits in South Australia. Trans. R. Soc. S. Aust.,
91: 165-180.

Gerges, N.Z. & Armstrong, D.A. (1997). Enfield Cemetary Storm Water Recharge Investigations.
Stage | — S.A. Dept. Mines and Energy Rept. Bk. 87/4.

Gerges, N.Z., 1980a. Metropolitan Area — Groundwater Investigations — Progress Rept. No. 1. North
Glenelg Well Completion report. S.A. Dept. Mines and Energy. Rept. Bk. 80/95 (unpublished).

Gerges, N.Z., 1980b. Groundwater supply — Collins Reserve Recreation Centre, Kidman Park. S.A.
Dept. Mines and Energy Rept. Bk. 80/98 (unpublished).

Gerges, N.Z., (1980). Metropolitan Area groundwater investigations progress report No. 2. S.A. Dept.
Mines and Energy Rept. Bk. 82/5 (unpublished).

Gerges, N.Z., (1981). Groundwater supply Centennial Park Cemetery. S.A. Dept. Mines and Energy.
Rept. Bk. 81/11.

Gerges, N.Z., (1982). Metropolitan Area groundwater investigation. Wingfield well completion report.
S.A. Dept. Mines and Energy Rept. Bk. 82/66 (unpublished).

Gerges, N.Z., (1986). Underground Water Resources of Adelaide Metropolitan area with the latest
understanding of recharge mechanism. A.W.R.C. Conf., Groundwater System Under Stones,
Brisbane, 1986 -—pp 141151.

Gerges, N.Z. (1991). River Torrens linear park aquifer recharge investigation — Athelstone — Highbury
Zone. S.A. Dept. Mines and Energy. Rept. Bk. 91/80.

Report DWLBC 2006/10 133
Overview of the hydrogeology of the Adelaide metropolitan area



REFERENCES

Gerges, N.Z. (1992). A preliminary assessment of artificial recharge potential, with special reference to
the Northern Adelaide Plains irrigation area. South Australia. Department of Mines and Energy.
Report Book, 92/40.

Gerges, N.Z., Sibenaler, X. and Armstrong, D. (1994). Experience in injecting stormwater into aquifers
to enhance irrigation water supplies in South Australia. Proc. 2" Int. Symp on Atrtificial Recharge
of Groundwater, 17-22 July 1994, Orlando, Florida.

Gerges, N.Z. (1995). Virginia Pipeline Committee Bolivar — Virginia reuse project technical
memorandum No 12, “Aquifer Storage and Recover”. South Australia. Department of Mines and
Energy. Report Book, 95/18.

Gerges, N.Z. (1995). Briefing 2 on the Northern Adelaide Plains Bolivar Pipeline and Aquifer Storage
and Recovery Scheme — Submitted to NAPWRC 1995.

Gerges, N.Z. (1996a). Statement of Nabil Gerges to the Environment, Resources and Development
Court. 15 January 1996.

Gerges, N.Z. (1996b). The potential for aquifer storage and recovery in the Northern Adelaide Plains.
South Australia. Department of Mines and Energy. Report Book, (in prep).

Gerges, N.Z. (1996c¢). Proposals for injecting effluent for aquifer storage and recovery scheme. Proc.
Int. Symp., Helsinki, Finland, 3-5 June 1996.

Gerges, N.Z., Sibenaler, X. and Howles, S.R. (1996d). South Australian experience in aquifer storage
and recovery. Proc. Int. Symp., Helsinki, Finland, 3-5 June 1996.

Gerges, N.Z. and Howles, S.R. (1996e). Aquifer storage and recovery in a highly saline aquifer as a
solution for town water supply. AWWA Proceedings 17" Federal Convention Melbourne, Australia,
1997.

Gerges, N.Z. and Howles, S.R. (1998). ASR, Hydralic and Slainity Response in Unconfined and
Confined Aquifers. Proc. 3 Int. Symp on Artificial Recharge of Groundwater, October 1998,
Amsterdam, Netherlands.

Gerges, N.Z., (in prep). The Geology and Hydrogeology of the Adelaide Metropolitan Area. Flinders
University of S.A. PhD Thesis in preparation.

Gerges, N.Z., (in prep), Kidman Park Primary School Aquifer testing results. S.A. Dept. Mines and
Energy in preparation.

Gerges, N.Z., (in prep), Grange Golf Course Aquifer Testing Results. S.A. Dept. Mines and report
book in preparation.

Hough, L.P. (1986). A gravity survey to locate Eden Burnside Fault Zone in the Clapham-Panorama
Area. S.A. Dept. Mines and Energy. Rept. Bk. 86/4.

Kruseman, G.P. & De Riddere, N.A. Analysis and evaluation of pumping tests data. Bulletin II.
International Institute of Land Reclamation and Improvement.

Lindsay, J.M., 1969. Cainozoic foraminifer and Stratigraphy of the Adelaide Plains Sub-Basin, South
Australia. Bull. Geol. Surv. S. Aust., 42.

Lindsay, J.M., 1968. Notes on foraminifera and stratigraphy of the Grange and Croydon bores. Quart.
Geol. Notes, geol — surv. S.A. 26: 1-3.

Lindsay, J.M. (1969). Cainozoic Foraminifera and stratigraphy of the Adelaide plains sub-basin, S.A.
Dept. Mines. Bull. Geol. Surv. S.A. 42.

Report DWLBC 2006/10 134
Overview of the hydrogeology of the Adelaide metropolitan area



REFERENCES

Lindsay, J.M., and Sheperd, R.G., 1966. The Munno Para Clay Member. Quart. Geol. Notes, Geol.
Surv. S.A. 19.

Ludbrook, N.H., 1969. Tertiary Period. In: Parin, L.W. (Ed.) Handbook of South Australian Geology.
Geol. Surv. S. A. pp 172-203.

McPharlin, D., 1979. Examination of Bores near the Gawler River northern Adelaide Plains. Quart.
Geol. Notes, Geol. Surv. S.A. 72.

Miles, K.R., (1952). Geology and underground water resources of Adelaide Plains area, S.A. Dept.
Mines, Bull. Geol. Surv. S.A. 27.

Pavelic, P., Gerges, N.Z., Dillion, P.J., and Armstrong, D. (1982). The potential for storage and re-use
of Adelaide Stormwater runoff using the upper Quaternary groundwater system. Centre for
Groundwater Studies Report No. 40.

Selby, J., & Gerges, N.Z., (1981). Saline groundwater at Waterloo Corner. Quart. Geol. Notes. Geol.
Surv. S.A. 79: 16-19.

Selby, J., and Lindsay, J.M., 1982. Engineering Geology of the Adelaide city area. Bull. Geol. Surv.
S.A. 51.

Shepherd, R.G. (1975). Northern Adelaide Plains Groundwater Study, Stage Il 1968-1974. S.A. Dept.
Mines and Energy. Rept. Bk. 75/38.

Steel, T.M., 1962. Subsurface stratigraphy in the western suburbs of Adelaide. Quart. Geol. Notes.
Geol. Surv. S.A. 2.

Tate, R., 1982, Notes on the Tertiary strata beneath Adelaide. Trans. R. Soc. S.A., 5: 40-43.

Tate, R., 1980. The stratigraphical relations of the Tertiary formations about Adelaide, with especial
reference to the Croydon bore. Trans. R. Soc. S.A., 13: 180-184.

Report DWLBC 2006/10 135
Overview of the hydrogeology of the Adelaide metropolitan area



	
2006_10_part1
	FOREWORD
	CONTENTS
	EXECUTIVE SUMMARY
	1. INTRODUCTION
	2. AIM AND OBJECTIVES
	3. METHODOLOGY
	4. RESULTS
	5. DISCUSSION
	6. SUMMARY
	6.1 HYDROGEOLOGICAL ZONES

	7. CONCLUSIONS AND RECOMMENDATIONS
	7.1 FIRST QUATERNARY AQUIFER (Q1)
	7.1.1 SALINITY
	7.1.2 POTENTIOMETRIC SURFACE AND GROUNDWATER FLOW
	7.1.3 WATER LEVEL FLUCTUATIONS AND CHANGES

	7.2 SECOND QUATERNARY AQUIFER (Q2)
	7.2.1 SALINITY
	7.2.2 POTENTIOMETRIC SURFACE AND GROUNDWATER FLOW
	7.2.3 HEAD DIFFERENCE BETWEEN Q1 AND Q2 AQUIFERS

	7.3 THIRD QUATERNARY AQUIFER (Q3)
	7.3.1 SALINITY
	7.3.2 POTENTIOMETRIC SURFACE AND GROUNDWATER FLOW

	7.4 FOURTH QUATERNARY AQUIFER (Q4)
	7.4.1 SALINITY
	7.4.2 POTENTIOMETRIC SURFACE, GROUNDWATER FLOW AND SEASONAL FLUCTUATIONS

	7.5 FIFTH QUATERNARY AQUIFER (Q5)
	7.5.1 SALINITY
	7.5.2 POTENTIOMETRIC SURFACE AND GROUNDWATER FLOW
	7.5.3 WATER LEVEL DECLINE AND SEASONAL FLUCTUATIONS

	7.6 SIXTH QUATERNARY AQUIFER (Q6)
	7.6.1 SALINITY

	7.7 QUATERNARY AQUIFER CONFINING BEDS
	7.8 QUATERNARY AQUIFER HEAD RELATIONSHIPS
	7.8.1 HISTORIC HEAD RELATIONSHIPS
	7.8.2 PRESENT DAY HEAD RELATIONSHIPS

	7.9 OUTFLOW FROM QUATERNARY AQUIFERS
	7.9.1 HISTORIC OUTFLOW
	7.9.2 PRESENT DAY OUTFLOW


	8. TERTIARY AQUIFERS
	8.1 FIRST TERTIARY AQUIFER (T1)
	8.1.1 HISTORIC SALINITY DISTRIBUTION IN THE FIRST TERTIARY AQUIFER
	8.1.2 RECHARGE AND FLOW MECHANISMS
	8.1.3 PRE-DEVELOPMENT HISTORIC POTENTIOMETRIC SURFACE AND GROUNDWATER FLOW
	8.1.4 SUMMARY OF HISTORIC SALINITY AND POTENTIOMETRIC SURFACE
	8.1.5 GROUNDWATER EXTRACTION
	8.1.6 HISTORIC POTENTIOMETRIC SURFACE DEVELOPMENT AND PUMPAGE
	8.1.7 PRESENT DAY POTENTIOMETRIC SURFACE DEVELOPMENT AND PUMPAGE
	8.1.8 SUMMARY OF POTENTIOMETRIC SURFACES
	8.1.9 CHANGES IN WATER LEVEL
	8.1.10 ANNUAL CHANGES IN PRESENT DAY CONE OF DEPRESSION WEST OF ADELAIDE
	8.1.11 LONG TERM CHANGES IN SIZE OF AREA OF INFLUENCE DUE TO PUMPING
	8.1.12 SUMMARY OF WATER LEVEL CHANGES
	8.1.13 FIRST TERTIARY AQUIFER PARAMETERS

	8.2 SECOND TERTIARY AQUIFER (T2)
	8.2.1 HISTORIC POTENTIOMETRIC SURFACE
	8.2.2 PRESENT DAY PUMPAGE AND POTENTIOMETRIC SURFACE
	8.2.3 CHANGES IN WATER LEVEL AND STORAGE OVER THE LAST 40 YEARS
	8.2.4 SEASONAL WATER LEVEL DECLINE AND FLUCTUATIONS

	8.3 THIRD TERTIARY AQUIFER (T3)
	8.4 FOURTH TERTIARY AQUIFER (T4)

	9. FRACTURED ROCK AQUIFER (P)
	9.1 SALINITY
	9.2 POTENTIOMETRIC SURFACE AND GROUNDWATER FLOW

	10. CONCLUSIONS
	11. RECOMMENDATIONS
	11.1 TERTIARY T1 AQUIFER
	11.2 TERTIARY T2 AQUIFER
	11.3 TERTIARY T3 AND T4 AQUIFERS
	11.4 BEDROCK P

	TABLES
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	Table 6
	Table 7
	Table 8
	Table 9
	Table 10
	Table 11
	Table 12
	Table 13
	Table 14

	FIGURES
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Figure 5
	Figure 5a
	Figure 5b
	Figure 5c
	Figure 5d
	Figure 5e
	Figure 6
	Figure 7
	Figure 8
	Figure 9
	Figure 9a
	Figure 9b
	Figure 10
	Figure 11
	Figure 12
	Figure 13
	Figure 14
	Figure 15
	Figure 16
	Figure 17
	Figure 18
	Figure 19
	Figure 20


	
2006_10_part2
	FIGURES continued
	Figure 21
	Figure 22
	Figure 23
	Figure 24
	Figure 25
	Figure 26
	Figure 26a
	Figure 27
	Figure 28
	Figure 29
	Figure 30
	Figure 31
	Figure 32
	Figure 32a
	Figure 33
	Figure 34
	Figure 35
	Figure 36
	Figure 37
	Figure 38
	Figure 39
	Figure 40
	Figure 41
	Figure 42
	Figure 43
	Figure 44
	Figure 45
	Figure 46
	Figure 47
	Figure 48
	Figure 49
	Figure 51
	Figure 52
	Figure 53
	Figure 54
	Figure 55
	Figure 56

	UNITS OF MEASUREMENT
	GLOSSARY
	REFERENCES




